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1 INTRODUCTION

GeoBASIC is a programming language for LEICA theodolites and their simulation
on personal computers. The core language appears similar to today's common
Windows BASIC dialects, thereby it is easy to learn and use. However,
GeoBASIC's main power lies in its ability to use many of the existing theodolite
subsystems and dialogs, just by calling an appropriate built-in function: for setting
parameters, measuring, geodesy mathematics, and many things more. These tools
at hand, the programmer can quickly and flexibly build sophisticated geodesy
applications.

The user manual first describes the installation of GeoBASIC on a PC (Chapter 2).
Then, after learning how to create an GeoBASIC application (Chapter 3), it will
be shown how to actually load and execute a program on a LEICA theodolite
(Chapter 4) and on the Windows simulation (Chapter 5).

As these technicalities are mastered, the main topic is programming in GeoBASIC.
This manual will give you several hints on typical GeoBASIC programming
(Chapter 8), and introduces you to the design and programming of the theodolite
user interface and refined GeoBASIC concepts (Chapter 9).

Finally, GeoBASIC example programs are presented (Chapter 10). The reader will
find a sample code for measuring and computing the mean value of several
horizontal angles. Moreover some introductory examples are given to tell how
special problems can be treated.

Note All the details of the GeoBASIC language and system functions are
composed in the "GeoBASIC Reference Manual".

TPS1100-Version 2.10 1-3




GeoBASIC User Manual 2 — Installation

2 INSTALLATION

The requirements for using GeoBASIC are a Personal Computer based on an Intel
486 processor or higher and at least 8MB of main memory. The installation of the
whole development environment occupies about 10 MB of disk space, excluding
the PDF version of the manual. The delivered software needs Microsoft Win95,
Win98 or WInNT to run successfully.

2.1 SETUP

The following directory structure is created during the installation per default.
Notice that the location of this directory tree is user definable. Hence it is not a
granted to be exactly that location. Notice also that the CodeConverter application
is installed in a separate Setup installation procedure.

.+-SurveyOfice

+- User Tool s

I
+- TPS1100Tool s

- CodeConverter

I
I
I
I
| - GBSanpl es
I

— & 4+ —

Content of the directories (only the main objects are listed):

e« TPS1100Tool s\
TPS1100. exe TPS Simulator for TPS1100 Series
GBSt udi 0. exe GeoBASIC IDE application
GBI _1100_xxx.prg  GeoBASIC Interpreter for TPS1100 series *)
and maybe several more tools, help files or DLL’s

e CodeConverter\

CGB_Dl g. exe CODE to GeoBASIC converter

Code_ex1. cod CODE sample

GBC_xxx. exe GeoBASIC Compiler for TPS1000 series *)
@Bl _xxx.prg GeoBASIC Interpreter for TPS1000 series *)

GBI _1100_xxx. prg GeoBASIC Interpreter for TPS1100 series *)
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Several TPS1100Sim specific directories which contain language files, code
lists, configurations and things like that.

* xxx means: i.e. 210 for Release 2.10

Loading the GeoBASIC Interpreter:

The GeoBASIC Interpreter will be loaded automatically with the loading of the
first application into the theodolite using the Software Upload for TPS1100. Hence
you have to copy the GeoBASIC Interpreter (GBI_TPS1100_xxx.prg) into the
same directory as the application before loading it. Otherwise you will get an error
message. (For details, please see Chapter 4.1 Loading a GeoBASIC program or
5.3 Loading and executing GeoBASIC programs)
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3 CREATING A GEOBASIC APPLICATION

Starting from the specification of a GeoBASIC application, several steps have to
be performed until the program can be executed on the theodolite or by simulation;

1. Write the program,

compile the program,

load the program, either onto the simulation or the theodolite, and
start the execution of it.

if the execution fails, start a debugging session.

a bk~ w

3.1 GBSTUDIO DEVELOPMENT ENVIRONMENT

GBStudio is an integrated development environment and includes a source editor,
compiler, project handling and a source level debugger. It is able to debug
GeoBASIC 2.10 applications for TPS1100 series total stations. Both, the TPS
simulator and the TPS device as the execution platform are supported.
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GBStudio contains several views for different purposes. The main source view is
for showing/editing source files. The ‘Open Files’-tab can be used to switch
quickly between different source windows. Toolbars help the user to start actions
with one mouse click. The ‘Build/Output’-window is used to display informative
messages of the compiler and during the debugging session for the user.

Use the integrated help system to get more descriptive explanations of what can be
done with GBStudio. You can invoke the Help documentation by either using the
context-help-cursor (Edit toolbar) or the shortcut F1, which opens the content

page.

3.1.1 The Editor

It establishes a modern programming language editor, which supports syntax and
keyword highlighting, multilevel undo/redo, Intellisense and Tooltip info,
Bookmarks, indent and outdent of a block of source lines, and several other
features.

The “Workspace Preferences’-dialog can be used to customize the features, which
should be active during debugging.

Workspece Preferences |
Edice | Fanis |
Tabudsire widds [2 =
et Irdent: [
Syrla Highlighting: [+

Eoespoanid Cage: [#

Font.. I Cioniet Bazss, 10 pk

| ok | Cewsl 5 |  Hep |
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To choose a different font use the ‘Font ...’-buttons in the ‘Font’-tab, which will
offer a dialog to choose one of the installed fonts on the system. Fonts can be
chosen separately for the Editor window, Build/Debug output window and for the
Watch Variable window.

3.1.2 The Compiler

The source-file has to be compiled before it can be loaded and executed.
Compiling the source file with the GeoBASIC compiler results into 3 files, one for
the executable object itself (file extension “. gba”; i.e. sanpl e. gba), one for
the language data (file extension “. | ng”; i.e. sanpl e. | ng) and a debug-info
file (file extension “. ghd”; i.e. sanpl e. gbd). The first two files are necessary
to execute the program, either on a LEICA theodolite or with the simulator on a
personal computer. The debug-info file is necessary for debugging a program
using GBStudio. See the following diagram:

sample.gbs

l

GBStudio

' ‘ ;

sample.gba sample.Ing sample.gbd

Diagram: Compiling a GeoBASIC program

The compiler is fully integrated in the development environment. The compilation
of the source file is just one mouse click away. If an error occurs the editor will
place the cursor automatically at the position of the error in the source window.
Use Ctrl-F1 to get a more descriptive explanation of what caused the failure of the
compilation process.

Depending on the compiler settings also the debug info file is generated which is
necessary for debugging the application.
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Depending on the selected project type, use either the ‘Default Project
Preferences’-dialog or the ‘Project Preferences’-dialog to set the build options for
the compiler.

Default Project Preferences 0 x|

Promct Buld | Dabug |

Largaage: [ENGLISH Characim Sot: [0

™ Genesabe Statisics
[ Gensste Debuglrio

Dutged Pl |

Ouiput Path | Buowwse |
_tad |

ks Palber | & peoyects gl 1 DN dhgaustenE81_Di

[ ok ] coed | v | Hen |

The compiler understands the following options:

Setting Meaning

Language The language on which the resulting application is based
on. The default is ENGLISH, other languages are
FRENCH, GERMAN, etc.

Character Set The character set on which the application is based on.
The default character set is 0.
Output File The name of the resulting applications file name. If it is

empty, the resulting files get the same file base name as
the source code file.
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Output Path The path where the compiler places the generated
application files. The default is the source directory,
where the compiler gets the GeoBASIC source file. The
path has to be absolute and has to end with a "\"-
character.

Include Paths Set one or more directory-paths for include files. The
directory path must not have a "\" character at the end.

Generate Enable this flag, if you want the compiler to generate

Statistics some statistical information about the compiled
application.

Generate Debug | Enable this flag, if you want the compiler to generate a

Info debug info file, which is necessary to debug the
application

3.1.3 The Debugger

The debugger enables the programmer to debug GeoBASIC applications at source
level. Operations like Step, Step Over, Run, Set breakpoints and watching the
values of variables and some more operations are implemented.

To find errors in the source code an error catcher has been implemented which
stops the execution of the application once the Err-variable changes its value. The
error catching mechanism can be enabled and disabled during the debugging
session at the needs of the developer.

The generated files include time stamp information. With this information
GBStudio is able to check if all involved objects are synchronous to each other.
This feature also enables GBStudio to debug an application, which may be in use
for some time already. The only precondition, which has to be met is, that all files
have to be saved for this purpose. Once the source code file changes debugging
can only be started if the application is compiled anew. This means also that the
application has to be loaded freshly onto hardware, which then initializes all its
values. This feature is very valuable if a tested application shows error only after
weeks or months of usage.

Depending on the selected project, use either the “Default Project Preferences”
dialog or the “Project Preferences” dialog to set the build options for the
debugging session.
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Delaull Project Preferences x|

Prosect | Buid  Dabug |

Connechon: | TPSSm ""l Blaaad A abe: 15200

b Lederits: [E"-.'.,sﬁ.ngl:d Browse
Eriry Poink [h‘lar d [T Catch Runtime E nois
— bk Y ansblg

Mumber of: [100 Shadow Mamory: (2000 [Bptes]

[ ok | caed | s | hen |

For debugging the following values can be set:

Setting Meaning

Connection This setting determines the execution platform and if
TPS over a serial line is served, which COM port
should be used for communication.

Baud Rate Is available only if one of the serial communication
lines has been chosen. Choose an appropriate Baud
rate.

System Idents Determines the location of the system specific symbols

file. Click on the “Browse...” button to get a file
chooser dialog.
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Entry Point Since every loadable application on the TPS may have
more than one entry point, one has to select a valid
entry point of the application. This value can be
entered before the debug info has been loaded, or after
the debug info load operation. In the latter case choose
the entry point by selecting an item from the drop
down list.

Catch Runtime Enable this flag to catch runtime errors.
Errors

Number of Watch | Select a value between 1 and 1000 watch variables.
Variables The number determines the table size on the server
side. This value heavily influences the performance of
certain debug operations. If you don’t a big number,
then choose a smaller number for better performance.

Size of Shadow Select a value between 100 and 10000 Bytes. This will
Memory be the size of the shadow memory, where the server
will keep a backup copy of the registered variables.

3.1.4 The Interpreter and the Firmware

Both have been adapted to provide all the additional functionality. Hence only
firmware releases 2.10 and newer support GeoBASIC debugging with GBStudio.
Please notice, that GBStudio cannot handle the TPS device state “Sleep Mode”
correctly. Please disable the sleep feature of the TPS firmware if you want to avoid
tedious timeout errors in GBStudio.

3.2 TYPICAL DEVELOPMENT CYCLE

3.2.1  Open or Create a GeoBASIC main source file

Use the Open File command to open an existing GeoBASIC main source file or
create a new file with the document type GBS.

TPS1100-Version 2.10 3-7



GeoBASIC User Manual 3 — Creating a GeoBASIC Application

If you choose to open an already existing project, then the defined main source file
should be opened automatically.

3.2.2  Edit the application.

Type in or change an existing GeoBASIC application source code. Please, refer
also to the GeoBASIC reference manual for a complete description of syntax and
semantics of GeoBASIC and how to write applications in GeoBASIC.

The editor is capable of automatically correcting the case of keywords. If one
types a blank after a keyword this features take place automatically. Switch this
feature off in the Workspace Preferences dialog if you don’t want to use this
feature.

CTRL-SPACE opens a drop down list of system-defined functions. This can be
used to quickly select a system function. When the opening parenthesis is typed
the parameter list will be showed as a tool tip and a reminder what the compiler
expects. Use SHIFT-CTRL-SPACE anytime to open up this tool tip again. The
displayed parameter list depends on the cursor position and moreover on the
system function identifier just before the current cursor.

Note: Define also an entry point (GLOBAL SUB definition) of the
application, which you can choose later to debug. This is the only
identifier in a GeoBASIC application, which is case-sensitive. Make
sure this entry point is linked to a menu item on the TPS user interface.
Otherwise it will not be possible to debug the application (with the
exception of the “BasicCodeProgram” type of application).

Save your changes by using CTRL-S or the Save command from the File menu.

3.2.3  Build the application

Press function key F7 or use the Build command from either the Build menu or
Build toolbar.
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If an error occurs, then the editor will place the cursor automatically near the
location of the error. Correct the error and recompile it. Repeat these steps until
your application compiles without any errors. Use CTRL-F1 if you want to get
some more information on the last error occurred.

Note The usage of the compiler is protected by a hardware key. Without the
right hardware key it is not possible to execute the compiler
successfully. If the hardware key is not installed properly or it does not
contain the license for the compiler then an error message will be
displayed and execution will be terminated.

3.2.4  Start debugging

To start the debug session, choose the platform (TPS simulator or TPS instrument)
and specific settings, you want to use, in the Project Preferences dialog. Make also
sure the entry point of the application is set properly in the preferences dialog.

1. Switch on the debugging platform.
2. When using the TPS device:
Load the GeoBASIC interpreter.

3. Load the application you want to debug. (For details, please see Chapter
4.1 Loading a GeoBASIC program or 5.3 Loading and executing
GeoBASIC programs)

Note: The application must have been build with *’Generate Debug Info™”
enabled.
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Note: GBStudio uses the TPS device when the GSI settings are active. The

GeoCOM online mode is not supported during the debugging process.
Make sure the GSI communication settings are:

19200 Baud,

No-Protocol,

8 Data Bits,

No-Parity,

CR/LF as terminator.
GBStudio cannot handle the sleep state of the TPS device correctly.
Make sure the *’Sleep after ...”’-mode is disabled.

The application source and the generated files must be synchronous, hence a
source file, which has been changed, after the application has been built, cannot be
debugged.

Start debugging by pressing the Start button on the Build toolbar or use the
corresponding menu located command.

Start the application on the platform. The editor should now get a small mark (in
the shape of an right sided arrow) on the left edge of the main source file window,
which points to the very first executable statement of this entry point of the
application.

3.25 Debugging

Use the commands of the Debug menu or toolbar to step through the application,
set breakpoints, catch errors and watch variables as they change during the
debugging process.

In the watch variable view you will be able to edit either the identifier of the watch
variable entry or the value itself, if the debugging process is in a HALT state.
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Note: Changing the value of a string reference parameter is possible too.
Since the actual, maximum length of the variable (behind the reference)
is unknown, the debugger is unable to protect the memory area
following the string variable. Hence, if you change the value of a string
reference parameter, be sure that the number of added characters is less
than or equal to the declared length.

3.2.6  Stop debugging

Choose the Stop Debugging command to stop the debugging process. Just in case
the application is executing a system function, then the debug server will not be
able to terminate the application immediately. Instead the application will be
terminated after the system call returns. Nevertheless, GBStudio can terminate the
debugging session on the client side.

3.2.7 Watch Variables and Quick Watches

Watch variables can be added to the Watch Variable view by selecting a variable
identifier and pressing the shortcut Ctrl-W.

watch |
Name Value
EFRE 1
Wi.dValue 0.000000
Wi.ilataType 3
Wi.l¥alid TRIE

Use the Quick Watch command if you don’t want to add the variable to the Watch
Variable view. Instead the value will be printed into the Debug Output window.

Once added to the window it is possible to change either the identifier name or the
value of it (if the point of execution is in the scope of the variable). Use a Double-
Click on the identifier or the value to enter the edit mode.
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Note: The identifier name is bound to the current context, which is determined
by the selection you made. To choose the same identifier name from a
different context one has to select the identifier in the correct context.

Valid watch variable expressions may be of the following form only:

Variable Expression Example
Variableldent s, Err, line
Structldent.Element CurrPt.dHz, GMCircle.Center.dHeight,

Arrayldent(NumConstant)
arr(2), field(17,3)

All other possible text strings cannot be handled correctly in the current
implementation and will be rejected for registration therefore.

Include exclusively expressions with numerical constants.

3.3 PROJECT HANDLING

GBStudio knows two different categories of projects, which are valid exclusively.
First the default project, which is valid for any valid GBS-file. And second the so-
called ‘named’ projects, which have the application specific information stored in
a file. It should be emphasized that the default project only stores the settings of
one project (similar to one main source file) at a time. Once the user chooses
another main source file, he has to make sure that the default preferences are set
appropriately. E.g., if the two source files have different application entry points,
the user has to set it up accordingly.

The default project is active if the user doesn’t choose a project explicitly. Instead
the user will just open a plain GeoBASIC source code file.
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3.4 COMMON PROBLEMS
The most common problems, which may arise, are:

GBStudio is not able to establish a connection to the GeoBASIC Debug
Server.

Solution: In the case of debugging with the simulator make sure the TPS
simulator is running and “Switched On”. In the case of the TPS device
make sure the right COM port has been chosen, the cables are connected
and the communication settings are equal on both sides. Notice, that
GBStudio only supports serial settings with 8 Bit, 1 Stop Bit, no Parity
Bit and CR/LF as a packet terminator. Only the Baud Rate may vary.

The application, which should be debugged, and/or the interpreter are not
loaded.

Solution: Load interpreter and/or application first, before you start
debugging.

The program source files are out of synchronicity with the compiled
application.
Solution: Recompile and reload the GeoBASIC application.

The Debug Session cannot be started, because the system predefined
symbol file could not be found.

Solution: Use the “Project Preferences” dialog, Debug-Tab, to specify
path and file name of the system predefined symbols.

The Debug Session cannot be started, because no valid entry point has
been chosen.

Solution: Use the “Project Preferences” dialog, Debug-Tab, to specify a
valid entry point. Valid entry points are defined in the source code as
“GLOBAL SUB ...” procedure names. Notice: the predefined entry
points Install, Init and Stop are not valid entry points.

During debugging a Step-Into an Include source file doesn’t open the
source file and show the next statement. Or the compiler reports the error
that he can’t open an Include file.

Solution: Make sure that the “Project Preferences” dialog, Build-Tab,
field “Include Directories”, contains the right path, where GBStudio can
find the include source file.

The second registering of a variable doesn’t show the associated value.
Notice, a variable can be registered only once.

During debugging the code source cannot be edited. We disabled this
during the debug session to keep the source and the loaded application

34
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synchronous. Stop the debug session to be able to edit the code source
again.

e The debug session hangs. Conceptually it may happen that a notify
message get lost from the server to the client. Then it might be possible
that the “Stop Debug” and “Break” buttons are enabled only. Since the
debug server has sent the notify message it waits for the next command.
And because the client has missed the notification, it thinks the last
command is still being under execution and waits for the never incoming
notification.

Solution. Use the “Break” button to check the current state. If the last
command has been finished and above situation was the reason then this
initiate a new notification of the current state.

3.5 COMPILER LIMITATIONS

The GeoBASIC programmer has to keep some limitations for his applications:

One simple procedure or function may not contain more than 10 kB of code.

The maximum size of an application (including memory space) is limited by
the free memory size of the theodolite only. If no other applications are loaded
there should be free memory up to several hundred kB on a theodolite.

An application may not have more than 64kB of string literal in total.
The number of global identifiers is limited to 3000.

The overall maximum number of identifiers limits the number of local
identifiers, which are about 60000.
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4 EXECUTING A GEOBASIC PROGRAM ON THE
THEODOLITE

As described in the Chapter 3.1.2 The Compiler, compiling a GeoBASIC program
results in at least two files, the executable program itself and the language data.
Before a program can be executed, these two files have to be loaded into the
theodolite first. With the help of the Leica Survey Office Software Upload the two
files can be loaded into TPS-memory and run automatically the install procedure
of the GeoBASIC program. The install procedure has to take care of adding an
item to a menu which links an external procedure of the GeoBASIC program

(d obal Sub) to anitem in a menu list. Additional to this static link there is a
more flexible concept to install an application via a user (definable) configuration.
For further explanations how to install an GeoBASIC application read Chapter 9.3.

If the menu item is added to a menu you can choose it to run a GeoBASIC
program.

41 LOADING A GEOBASIC PROGRAM

GeoBASIC programs can be loaded into the theodolite using the Software Upload
program from the Open Survey Suite. The procedure for loading a GeoBASIC
application is as follows:

1. Verify that a serial link between PC and theodolite is established.
Switch theodolite into GeoCOM online mode.

Start Software Upload program.

Press <Transfer Files...> in <Utilities> menu of Software Upload.
Choose <Application Program> as Component Type.

Select directory which contains the loadable program (* . gba).
Choose language if the application supports multiple languages.
Select the application in the <Components> window.

Press <Transfer>.

© o N o gk wDd

Detailed explanations may be found in the documentation of Leica Survey Office -
Software Upload.
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GeoBASIC programs can also be loaded from the PC-Card into the theodolite
using the build-in application loader. For details, please see description in the
theodolite documentation.

Note Loading a program with identical names for module and external
procedures as an already loaded program replaces this program and all
its associated text modules in memory and the items in the menu list.
Hence, transferring of more than one program with the same application
name may cause unwanted effects.

Note For the build-in loader from the PC-Card, the files (*.GBA und *.Ing)
must be stored in the PC-Card folder “\TPS\APPL".
If necessarily, the GeoBASIC interpreter (gbi_xxx.prg) is loaded
automatically from the same folder.
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5 EXECUTING A GEOBASIC PROGRAM ON THE
SIMULATIOR

5.1 GENERAL

The TPS1100 simulation supports, among other features, the execution and
debugging of GeoBASIC applications. The simulation may run in one of two
modes:

e GeoCOM mode
*  SWTheo mode

Running in GeoCOM mode the simulation operates the (hardware) theodolite
connected to the PC via a serial port and uses it as a sensor device. In SWTheo
mode, user triggered commands are redirected to the software simulation of the
theodolite.

5.2 USER INTERFACE

The TPS1100 simulation main window contains two windows and a dialog box on
start-up: the , TPS1100“ window and the ,, Debug” window (see below). The
TPS1100 window contains a replication of the (hardware) TPS1100 theodolite‘s
user interface. In the ,,Debug” window, debug information are displayed. It is
recommended to have always the debug window opened because some of the
statements in the GeoBASIC source code (like the WRITE statement) might cause
printing text into the ,,Debug* window.

The dialog box is called “Virtual Theodolite” and is used to type in raw
measurement data for the simulation of measurements. See also section 5.6.2 for
further explanations.

TPS1100-Version 2.10 5-1



GeoBASIC User Manual 5 — Executing a GeoBASIC Program on the Simulatior

nag Sl F e[ gon SmEme[l 0 0 m Eroperiss I

ConProgyem FiLles ]
CosProgrem Files
t Fole Fasd: C:5d
s»Frogram Files]
CrsProgram Fules-]
iT=xt Frle Resd: C:d

Hakn meaw
] Beat pib Bahrasfanl
3 Nala pak s geenan 8
3 Cdelis] minaeanen
4 Wik capsErsen

E Configeralion LI I ] | CrwProgyess Filessl
RTETITTIVITTITI S ) ) B | [ g it

[Twxt Frlu Paad: C:j

Prograe Filog~]
CraProgram Folewsl
*
i E|

5.3 LOADING AND EXECUTING GEOBASIC PROGRAMS
The procedure for loading a GeoBASIC application is as follows:

1. Make sure the simulation is turned on.

2. Choose the ,,Load Basic Application* entry from the ,,File* menu.

3. Choose a desired GeoBASIC executable (extension .gba) and press the
,Open“ button.

If the application could be loaded successfully, it can be executed by choosing the
menu item (or in the special case of a code program the CODE button in MEAS-
mode), which has been added by the Install routine of the application. There is also
a more flexible possibility to install the application via a user (definable)
configuration. Refer to Chapter 9.3.2 for more information.

If the menu item “Load Basic Application ...” is disabled (grey) then make sure no
GeoBASIC application is running and maybe it’s necessary to press once or twice
the ESC button of the TPS simulator.
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5.4 CONFIGURATION OF THE SIMULATOR

The simulation is configurable via the ,,Configuration“ menu of the simulation
main window. Here, the beep may be toggled using the ,,Beep On* entry. A check
mark left to the ,,Beep On” indicates whether it is turned on or off. The ,,Instr.
Connection ...* entry opens a dialog to configure the communication parameters
for GeoCOM mode and to switch between GeoCOM and SWTheo mode as shown
in the following figure.
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Paths can be set for text management, GSI data, code list, GeoBASIC programs
and configuration data in the dialog opened by the ,,Data Path“ menu entry.

It is highly recommended to set the paths, if they are not already set, to the
following values:

Path Recommended value

Language Files TPS1100Tool s\ Text DB

GSl and Log Files TPS1100Tool s\ GSl

Internal Code List TPS1100Tool s\ CodelLi st

External Code List TPS1100Tool s\ CodelLi st PcCar d
Basic Programs Path TPS1100Tool s\ GBSanpl es
Configuration Data Path TPS1100Tool s\ Config
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5.5 GEOCOM MODE

5.5.1 Running the simulation in GeoCom mode

To switch to and run in GeoCOM mode follow this procedure:

1. Switch off simulation by single clicking under the down cursor of the
TPS1100 window if not already off.

2. Verify that a serial link between PC and theodolite is established.

3. Switch off hardware theodolite if not already off or switch into GeoCOM
online mode.

4. Select the appropriate communication parameters and ,,GeoCom*“ in ,,Instr.
Connection ...* dialog (see above) of the simulation. Confirm with the ,,OK*
button.

5. Start the simulation again using the ,,ON* button of the TPS1100 window.

The simulation now tries to communicate with the theodolite. If a connection can
be established, and the port you have chosen was ,,COM1“, the title of the
TPS1100 window will be ,,TPS 1100 <running, GeoCom on com1:>“,

Otherwise a dialog enables the user to choose whether other communication
configurations should be tested or not. Notice that this may take up to one minute.

If no connection could be established, the SWTheo is activated instead of
GeoCOM after displaying a message box.

5.6 SWTHEO MODE

The software theodolite (Virtual Theodolite, SWTheo) is an emulation of a
(hardware) theodolite. Its properties may be accessed via the ,,Meas Data Input...“
entry in the ,,Configuration“ menu while the simulation is running in SWTheo
mode. Otherwise this menu entry is disabled.

5.6.1 Running the simulation in SWTheo mode

The procedure for switching to and running the simulation in SWTheo mode is as
follows:
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1. Switch off the simulation by single clicking under the down cursor of the
TPS1100 window if it is not off already.

. Open the GeoCOM dialog via the ,,Configuration“ menu.
3. Disable the GeoCOM enable box. Confirm with the ,,Ok* button.
Start the simulation using the ,,ON” button in the TPS1100 window.

5.6.2 User Interface

There are two dialogs to access the SWTheo from the simulation. The first one is
called SWTheo dialog with the caption ,,Virtual Theodolite“ contains fields to
change raw sensor data of the SWTheo as well as station data. This dialog is
opened from the “Configuration” menu as stated above. The second dialog called
SWTheo properties dialog (caption ,,Virtual Theodolite Properties*) may be
triggered from the SWTheo dialog.

5.6.2.1 SWTheo Dialog

The dialog acts as the connection between the SWTheo and its virtual
environment. Here, horizontal angle (Hz), vertical angle (V), and slope distance
(Dist) to a virtual reflector as well as station data (NO, HO, EO), reflector (Hr) and
instrument height (Hi) may be set. User input has to be confirmed using the “Set
Data” button to take effect. Pressing the “Properties” button opens the Subsystems
dialog.

Wertaal Thisododing

heas Soe He [f oo
[-:_il " |'m gon Em Mok | e
Elops Dhat | D #

Notice also that it is possible to define several sets of values. Choose a set by
selecting the corresponding number off the measurement set. The values will be
stored until they are changed.
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5.6.2.2 SWTheo properties dialog

The SWTheo properties dialog is a tabbed dialog as shown below. Here you can
set some basic values.

CE |unis |
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The ,,Units* tab depicted in the last figure enables the user to choose between
several display units for the SWTheo dialogs. Please notice these values do not
change the settings of the simulation.

“Jittering” is supported for angles and distances. This functionality is applied by
alternately adding and subtracting random values in a range depending on the
angle and distance sliders, respectively. The jittering amplitude increases from left
to right position of the slider. If the sliders are in their leftmost position, there is no
jittering applied to the virtual sensor data.
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5.7 COMMONLY ASKED QUESTIONS AND ANSWERS

Q:

After starting the simulation and turning on in SWTheo mode , the text ,,xxx“ will
be displayed as the title of some or all of the function buttons. How can | avoid
this problem?

A:

Some or all of the text data base files are not contained in the directory referenced
by ,, Text Management Data Path“. Use the ,,Data Paths* entry of the
»configuration® menu to set it accordingly.

Q:
After loading a GeoBASIC program, the expected menu item does not appear in
the dialog. What did | wrong?

A:
The menu manager needs an event to reread the menu definition. Press the ESC
key to rebuild the menu.
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6 ADDITIONAL DEBUGGING FUNCTIONS

There are a few additional features, which may be helpful while debugging the
program.

For the simulator:

e The command W i t e writes the given argument to the debug window. This
will have no effects on the TPS.

« The same is valid for Send, because it will be redirected to the debug window.
But, of course, on TPS it will send data over the data link.

» Ifan error occurs then a message will be written to the debug window, showing
the error code and the name of the system routine, which caused the error.

For the simulator and the TPS:
« MM _PrintStr canbe used to display and track results and errors.
See also the list of return codes in the appendix of the Reference Manual.
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7 MULTIPLE LANGUAGE SUPPORT

The TPS 1100 series system software supports internationalisation in such a way
that text fragments are handled extra to an application. Accessing these fragments
will be done internally by tokens. GeoBASIC supports this technique in certain
system calls. Anytime a system routine is called which needs a _Token instead of
a string then this token will be added to the text token database. The compiler
handles this automatically for the programmer and produces the already mentioned
I ng-file.

This text token database is the basis for supporting multiple languages. With the
Text Utility you can produce new text token databases (mxx-files) in other
languages. Loading the derived | xx-files on the TPS system for enabling the user
to choose between the provided languages. (‘xx’ stands for the language
abbreviation.)

sample.gbs

GB-compiler
sample.gba sample.Ing
Text Utility
translate and edit
text fragments
sample.lge sampl100.mng sampl100.mge
TPS1100

Diagram: Generate language files.

TPS1100-Version 2.10 7-1



GeoBASIC User Manual 7 — Multiple Language Support

Strings which are not passed to a_Token parameter can not be handled with the
Text Utility. They are hard coded into program object code. The only way to
internationalise them is to use MM _Get LangNan®e to select an appropriate text
string in GeoBASIC code separated by a conditional statement.

See sample file "I anguage. gbs".

7.1 TEXTUTILITY

The TPS1100/1000 Text Utility (Text Translation Tool) supports GeoBASIC text
files. This section describes the most important steps of generating multiple
language files. The following picture shows the Text Utility after the import of a
GeoBASIC text file:

o Taxt Translation Tool [TestExampleENGLISH] [Test_100mng) [_ o] =]
Ble Edit Estraz Healp

IS8 ey >~ | ) S =

o Helehb

| Curmert Fiecord. 1, Token Number. 0 SAFS NUM | 1341 | 1810298

7.1.1 Generating new language files

For creating a multiple language application, the following steps are necessary:

1. After starting the Text Utility press the El-button, select GeoBASIC Text
Files (*.1??) in the choice list “File of type:” and open the generated *. | ng
file (i.e. sanpl e. | ng) . Answer the question “Do you want to convert this
file?” with YES. In the next dialog you can specify the path and the version of
the text database which is generated from the * . | ng file (i.e.
sanpl 100. mg). The version is automatically included at the end of the file
name. Press OK to start the conversion.

2. Pressthe | [ |-button, select a language in the choice list “New language”,
enter the paoruf the new language database and press OK to start the
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generation of the new language database (i.e. sanpl 100. nge). Now
translate the text in column “Text”.

Note Do not edit the first token with the text “i\X2\i”. This string is
needed by the GeoBASIC Interpreter. Also the special strings for
MMI_INVERSE_ON (“\aR+\a”) and MMI_INVERSE_OFF (“\aR-\a")
must be left unchanged.

After the translation press the =& |-butt0n, select the path and enter the name of
the loadable language file and press OK to start the generation of the file (i.e.

sanpl e. | ge).

7.1.2 Updating translated language files

After changing the GeoBASIC source file and re-compiling it, the following steps
for updating the translated language files are necessary:

1. Pressthe & |-button again and open the generated * . | ng file (i.e.
sanpl e. 1 ny). The version of the text database which is generated must be
increased (i.e. sanpl 101. nmg).

2. Press the | @ |-button and open the target language you want to update (i.e.
sanpl 165ge). Edit the target language text column (indicated with T1).
After updating the whole column press il -button to generate the new
loadable language file.

TPS1100-Version 2.10 7-3



GeoBASIC User Manual 8 — Typical GeoBASIC Programming

8 TypricAL GEOBASIC PROGRAMMING

In this chapter some advice is given on how to program in GeoBASIC. The main
attention is given to the user dialog — which is probably the most theodolite-
specific part in GeoBASIC programming (besides using the system functions).
Afterwards a proposal for naming conventions for GeoBASIC identifiers is given.

Note To make programs easy and intuitive to use, the programmer should
follow the given "standards" rather strictly. Moreover (s)he should have
a basic understanding of the way how topographical surveying and
mapping is actually performed.

8.1 THE TEXT DIALOG

8.1.1 The objects of the text dialog

The following text dialog is not a practical example, it shows only the most
important text dialog objects:

BASICY Text Dialog Objects
I am a text dialog object.
18587
98478 .568

o8 .888 g9
List Item 1+

Dialog line Object name

<BASIC\ Text Dialog Objects> Caption line: It is composed of the short caption
”"BASIC” and the caption "Text Dialog

Objects”.
<l am a text dialog object.> String
<10587> Integer value
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<90478.568> Double (floating point) value without unit

<50.000 g> Double (floating point) value with unit: If the
type of the double value is Angl e,
Di st ance, Subdi stance, ect.the
according unit is printed automatically

<List Iltem 1+ > List: It is for selecting an item among several
with the cursor keys
<CONT> Button: The buttons inform the user about the

functionality of the function key (F1..F6).

8.1.2 Creating a text dialog

A new text dialog is created by MM _Cr eat eText Di al og.

MM _Creat eTextDi al og(6, "BASIC', "Text Di al og Objects"”,
"My help text.")

A text dialog with a short caption, here "BASI C", and a caption "Text Dialog
Objects" is created. There is a total of 27 characters for the three parts, i.e. short
caption, separation character (\' printed automatically) and caption. 6 lines (start
counting from the first line below the caption — which is 0 — up to line 5) can be
used. All lines are empty after the creation. The help text is set to "My hel p

t ext . " — it is shown when the user presses Shift-F1 and the help functionality of
the theodolite is enabled.

8.1.3 Representation of the dialog objects

For every input and output the position on the display must be specified. The
display is organized in lines and columns. The left upper position has line and
column number 0. The line number is rising down and the column number is rising
to the right. A display line is 29 characters wide. At most 6 lines are visible at any
time, if the dialog contains more lines (up to 12 are possible) it is scrolled when
necessary.

For floating point input/output a kind (for instance horizontal angle, distance, etc.)
can be specified. Data is automatically transformed to the unit associated to the
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kind according to the theodolite settings. Unit conversions are done by the system,
all values with units defined in basic are considered to have to Sl units. (See
Chapter 9.1)

All numeric output appears right aligned in their field (specified by coordinates
and length). String output appears left aligned.

Each input/output routine needs a parameter | Val i d which defines if the value
of the object is valid or not. If a value is not valid five dashes are displayed instead
of the value.

Every numeric input/output needs a parameter i Len which determines the total
character length of the field. If the length is to short for the representation of the
numeric value, the field will be filled with the character ‘x’.

8.1.4 Output in text dialog

e Strings:
MM _PrintStr(0, 0, “I ama text dialog object.”, TRUE)
Parameters: column, line, string, 1Valid

e Integer values:
MM _Printlnt(10, 1, 10, 10578, TRUE)

Parameters: column, line, iLen, integer value, IValid
« Double (floating point) values without unit:

MM _PrintVal (10, 2, 10, 3, 90478.568, TRUE,
MM _DEFAULT_MODE)

Parameters: column, line, iLen, decimals, double value, I\Valid, Mode
e Double (floating point) values with unit:

DI M hz AS Angl e

hz = Pl/4

MM _PrintVal (10, 3, 8, 3, hz, TRUE, MM _DI M ON)

Parameters: column, line, iLen, decimals, double value, I\Valid, Mode

8.1.5 Input in text dialog

Input is roughly dual to the output, except that the input functions return the button
id of the button that terminated the edit process. For all numeric values there are
the minimum and maximum values defined. The value is only valid, if it is
between them.
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Strings:
MM InputStr(17, 3, 10, slnput, IValid, iButtonld)
Parameters: column, line, string variable, 1Valid, button
Integer values:
MM _Inputlnt(24, 4, 4, 100, 200, iValue, |Valid,
i Butt onl d)

Parameters: column, line, iLen, minimum value, maximum value,
integer variable, I\Valid, button
Double (floating point) values without unit:

MM _InputVal (19, 4, 8, 2, 0, 399.99, MM _DEFAULT_MODE,
dval ue, |Valid, iButtonld)

Parameters: column, line, iLen, decimals, minimum value,
maximum value, mode, double variable, 1Valid, button
Double (floating point) values with unit:

MM _InputVal (19, 4, 8, 2, 0, 399.99, MM _DI M ON,
dval ue, |Valid, iButtonld)

Parameters: column, line, iLen, decimals, minimum value,
maximum value, mode, double variable, 1Valid, button
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e List: Lists take a variable of a predefined type as parameter.
TYPE ListArray (25) AS String30 END

This definition determines the maximum number of entries in a list to be 25,
each one is a string of type String30. We create a list with 4 items and use the

second entry as default (initial selection).
DI M aLi st AS ListArray
DIMilndex AS Integer

aList(1l) = “List Item?1”

aList(2) = “List Item?2”

aList(3) = “List Item3”

aList(4) = “List Item4”

ilndex = 2

MM _InputlList(8, 4, 12, 4, MM _DEFAULT_MODE, ali st,

i I ndex, IValid, iButtonld)
Parameters: column, line, iLen, number of items, mode, list variable,
index, IValid, button

8.2 THE GRAPHICS DIALOG

8.2.1 Positioning on the display

Every graphics function needs the position on the display. The graphics display is
organized in x- (horizontal) and y-pixels (vertical). The left upper position has x-
pixel and y-pixel number 0. The x-pixel number is rising to the right and the y-
pixel number is rising down. The size of the display is 232 times 48 pixels.

8.2.2  Creating a graphics dialog

Calling MMI_CreateGraphDialog creates a new graphics dialog.

MM _Creat eG aphDi al og("BASI C', "G aphics Dial og",
"My help text.")

A graphics dialog with short caption "BASIC" and caption "Graphics Dialog" is
created. The help text issetto "My hel p t ext. " —itis shown when the user
presses Shift-F1 and the help functionality of the theodolite is enabled.
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8.2.3  Graphics functions

After having created the graphics dialog, the graphics functions may be used. (E.g.
MM _Drawli ne, MM _DrawCircl e, MM _Dr awText, etc. See the
"Reference Manual" for a detailed description.)

8.2.4 Deleting a dialog

When a dialog is not used any more it must be deleted. The name of the dialog
deletion procedure is for text, measurement and graphics dialogs the same:
MM _Del et eDi al og()

8.2.5 Mixing text and graphics dialogs

There can be only one text dialog at a time, i.e. an existing text dialog must be
deleted with MM _Del et eDi al og before a new one can be created with
MM _Creat eText Di al 0g.' The same holds for a graphics dialog (with the
appropriate creation procedures).

But a graphics dialog may be opened while a text dialog is active. (Note: The
reverse is not the case: a text dialog may not be opened while a graphics dialog is
open.) If a text dialog and a graphics dialog are open, the graphics dialog has
priority, i.e. all future function calls are related to the graphics dialog (until it is
closed). For example, MM _AddBut t on (see below) will add the button to the
graphics dialog, and all the display functions must be for graphic dialogs (such as
MM _DrawCircl e, etc.).

8.2.6  Adding buttons

The user may add buttons to a dialog. (These buttons will be added to the defined
buttons of the dialog.) When adding a button it must be specified what text should
be displayed for that button. Such a text can be up to five characters long and is
displayed centred above the button.

Each button has an identification associated. This button id is needed

! An existing text dialog is deleted automatically if a new text dialog is created.
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»  for specifying which button is to add in MM _AddBut t on, and
»  checking what button was pressed or that is returned from a system function.
Example:

We add the F1-button to the currently opened dialog, giving the meaning "CONT"
to it.
MM _AddButton( MM _F1_KEY, "CONT" )

| Note The button id's are defined as constants in the compiler.

8.2.7 Responding to buttons

There are two procedures for coping with button presses:
e MM _CheckBut t on queries whether there was a button pressed or not, and

e MM _Get But t on retrieves a pressed button. If there was no button pressed
it waits until one is pressed. The second parameter to MM _Get But t on (the
in-parameter bAl | Key) determines what buttons are accepted:

— Ifitis TRUE, any button is accepted.

— Ifitis FALSE, only ESC, or a defined button (added with
MM _AddBut t on) are accepted.
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Example:

The example does some work in a loop until Shift-F6 is pressed. As long as there
is no button pressed, the display is constantly updated (e.g. the current angles from
the theodolite are displayed). If there is a button pressed, this button is handled.

"bDone nust be initialized
bDone = FALSE
DO WHI LE NOT bDone ‘as long as the job is not done
‘check for defined buttons and get its id
MM _Get Button( buttonld, FALSE )
SELECT CASE buttonld "handl e it
CASE WM _F4_KEY
"handl e MM _F4_KEY
CASE MM _SHF6_KEY
bDone = TRUE 'that's it,
"term nate | oop

CASE ' ...
"here go the other handl ed keys
ELSE
"here go the unhandl ed keys
END SELECT
"update the display
LOooP

8.2.8  Standard key binding

It is clear that for the user it is important that the same name® — and moreover the
same key — always has the same meaning associated (at least conceptually). An
exception is the F1-key, its meaning is not the same in a measurement dialog and
in a configuration dialog. In the following table there are the standard key bindings
with the caption, the text which is displayed above the keys:

Key ’Caption ‘Action

F1in measurement | ALL Does first DIST, then REC. (See below)
dialog

F1 in configuration |CONT | Continues to the logically following
dialog dialog.

2 For instance, the user of a LEICA theodolite assumes that DIST takes the distance
(with the common dialogs), ALL does DIST and then REC, etc.
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Key Caption | Action

F2 DIST Start distance measurement.

F3 REC Records the previously measured /
computed data.

SHIFT-F1 HELP Displays a help text if the theodolite help

functionality is enabled. This key is
provided and handled completely by the
system, it is not accessible from

GeoBASIC.
SHIFT-F6 QuUIT Terminates an application.
ESC Cancels an input or goes a step back.
GeoBASIC applications should handle it.
CODE Shows the coding dialog.

8.3 NAMING CONVENTIONS

We propose some naming conventions for GeoBASIC. More extensive
conventions can be found in the naming conventions for Microsoft Access (which
are tied closely to Visual Basic conventions).

8.3.1 Variable names

Variable names of simple types (i.e. all the scalar types and strings) may be tagged
to indicate their type. Prefixes are always lowercase so your eye goes past them to
the first uppercase letter — where the base name begins. If the base name consists
of more than one word, upper case letters within the name are used to distinguish
its parts.

Note These naming conventions carry only a semantics for the programmer,
not for the compiler.

¥ See "Naming Conventions for Microsoft Access, the Leszynski/Reddick
Guidelines for Access", Microsoft Development Library 1995.
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The base name succinctly describes the object. For example, Poi nt Nunber or
just Poi nt No for the number of a point. Object tags are short abbreviations and
simplifications describing the type of the object. For example, the tag i ' in

i Poi nt No denotes that the type of the variable is | nt eger . The following table
lists the tags for the GeoBASIC types.

type tag
I nt eger

Logi cal
Doubl e

Di st ance
Subdi st ance
Angl e
Pressure
Tenperature
String

uw QO 0 0 Q0 Q0 Q9 — T

Note that all types which represent floating point numbers are tagged by 'd". This is
because operations valid for the type Doubl e are also valid for the other d—
tagged types.

If there are several similar object names, a qualifier may follow the name and
further clarify it. For example if we kept two special point numbers, one for the
first point and one for the last, the variable names would be the (qualified)
variables i Poi nt NoFi r st andi Poi nt NoLast .

Structure types do not have a default prefix, if needed the (abbreviated) type name
could be used. For arrays the base name itself could contain the information that
the variable names an array.

For global variables an additional prefix 'g' might be useful.

8.3.2 Constants and user-defined types

Constants begin with an upper case character. If constants contain only upper case
characters (as most of the predefined constants do) the underscore '_"is used to
separate parts of the name. Often constants can be grouped together, then a prefix
is used to denote their common criterion. For example the return codes use RC, as
in RC_OK, RC_ABORT, etc.
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Mostly constants are globally defined. For local constants an additional prefix
"1 oc' might be useful.

User defined types begin with an upper case character. Use the postfix'_TYPE,

' _Type' or 'Type' (according to the naming convention used for the type name
itself) appended to the type name to denote that it is a type structure. Alternatively,
you can use a prefix T'. (For types these conventions are useful since GeoBASIC
is not case sensitive. Hence, for example, if there is a type Dat e no variable can
be named dat e. If the type has the name TDat e or Dat e_Type or Dat eType,
there can.) As for local constants, local types might be prefixed with* | oc' .

8.3.3 Procedures

A procedure name begins with an upper case letter and succinctly describes the
action that is performed. Variables that denote parameters passed to a function or
subroutine (in the parentheses after the function/subroutine name) should be well
documented, also indicating whether they act as input, output, or input and output
parameters.

8.3.4 Keywords

GeoBASIC keywords are all in upper case letters. For example, DI M FOR, LOOP,
FUNCTI ON, etc.

8.3.5 Labels

For error labels (ON ERROR GOTO) we use the function/subprocedure name with
the qualifier' _Err' appended.
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SUB Label Exanpl e ()
'code of the procedure

Label Exanpl e_Err:
SELECT CASE ERR
"handl e specific errors here
CASE ELSE
"generic error handl er here
END SELECT
END Label Exanpl e

8.3.6  Remark on naming conventions

Naming conventions never replace the judicious use of comments in your
GeoBASIC program code. Naming conventions are an extension of, not a
replacement for, good program-commenting techniques.

Formulating, learning, and applying a consistent naming style require a significant
initial investment of time and energy. However, you will be amply rewarded when
you return to your application a year later to do maintenance or when you share
your code with others. Once you implement standardised names, you will quickly
grow to appreciate the initial effort you made.

To complete the discussion about naming conventions, we mention the use of
program headers:

In every function/subprocedure there should be a header describing, at a minimum,
purpose, and parameters passed and/or returned. (In addition there might be
comments, the author's name, last revision date, notes, etc.)
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9 REFINED GEOBASIC CONCEPTS

In GeoBASIC several concepts are implemented to utilise and standardise
programming and applications.

9.1 UNITS

Working with units always gives rise to the problem that different users want to
work with different units. In geodesy, take the vertical angle as an example: some
surveyors measure in Gon, some in radians, others in percentages. And, in addition
to the unit-problem, there is the question where to fix the zero point of some scale.
Again for the vertical angle example: some surveyors want to have zenith angles,
some nadirs, some something in between.

To cope with this situation there is a fine automatic unit handling system built in
the theodolite system, and the GeoBASIC programmer can take full advantage of
it. All that has to be done in a GeoBASIC program, is to keep all values in SI units
and, when a value has to be displayed specify what kind of value it is: a horizontal
angle, a vertical angle, a distance, a temperature, etc. All the formatting, together
with choice of the right representation (the user may define this in his theodolite
system configuration with which the GeoBASIC programmer is not concerned),
and displaying the unit after the value are handled automatically. (Of course the
programmer can also decide not to use this automation and handle everything on
his own. But values obtained from the system will be in SI units anyway.)

9.1.1 What the GeoBASIC programmer has to do

e Use Sl units throughout the program. All computations are done with values
in SI units.

e When displaying, specify the correct data type i.e. Di st ance for the value is
displayed. See description of the MM _Pr i nt Val function in the "Reference
Manual".

We will give an example of measuring an horizontal angle, computing the
difference to a given angle, and displaying the difference on the display. (Note that
we use the Get Angl eHz routine from the MeanHz program (see 10.1), and we
assume that a text dialog has been opened properly. The angle difference is
normalised to the range 0 to 2xTT)
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Example
DI M dHz1 AS Angl e "first horizontal angle
DI M dHz2 AS Angl e "second horizontal angle
DIM I ValidHz2 AS Logical 'indicator if second
' angle is valid
DI M dDi ff Hz AS Angl e "the difference of the
angl es

"assune dHz1 is initialized here to an angle
"in radi ans

Get Angl eHz( dHz2, |ValidHz2 )

dhDiffHz = dHz1 - dHz2
GM _Adj ust Angl eFr onZer oToTwoPi ( dDi ffHz )

MM _PrintVval ( 20, 0, 8, 3, dDiffHz, |ValidHz2,
MM _DIMON )

The output is as follows:

If the Get Angl eHz routine returned a valid angle, also the difference

dDi f f Hz will be valid (this is why | Val i dHz2 is used in the

MM _Pri nt Val function). In this case the angle will be formatted in an 8
character wide field with 3 decimals, afterwards the unit according the
theodolite system configuration will be displayed.

Assume that gon is set and the angle difference was 1.5473452 radians,
then at position 20 in line 0 the output will be « 98, 507 g».

If the angle returned from Get Angl eHz was not valid, five dashes will be
displayed « =~ ----- g».

9.1.2 What the user/surveyor has to do

The user has to set up the units, in which he want to work, in the theodolite system
configuration. All outputs that use the theodolite system will automatically be
formatted according to this setting.

9.2 THE USER MEASUREMENT DIALOG

The User Measurement Dialog (sometimes referred as MDIg) standardises the
visualisation of the measurement values in GeoBASIC. Each value (i.e. vertical
angle, horizontal distance) has a predefined output format. Thus the GeoBASIC
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programmer has only to define, on which line a value should be displayed. All
lines begin with a brief description of the value.
For example (Output of the horizontal distance):

«Horiz.Dist: 158. 287 m»
Additionally the measurement parameters and (self-definable) application
parameters can be displayed in the measurement dialog. Thus a user is able to
change measurement parameters immediately and without leaving the dialog. All
measurement values and measurement parameters are saved in the theodolite’s
data pool as system parameters.

We distinguish between measurement and application parameters. The former are
defined by the system in it’s meaning and data type. The letter can be defined
freely by the user. Please refer to Appendix H in the reference manual for a list of
all system and application parameters, which can be used in a measurement dialog.

9.2.1 Configuration of the User Measurement Dialog

Before using the measurement dialog we have to define its contents. There are 3
types of possible entries:

»  System parameters:
The routine GSI _Set Li neMDl g places a system parameter (measurement
value or measurement settings) on a line.

e Pure text line:
The routine GSI _Set Li neMDl gText places any text on a line.

» Application parameters:
The routine GSI _Set Li neMDI gPar places a (self-definable) application
parameter on a line.

Note The user measurement dialog configuration is automatically initialised
with the entries of the first system measurement dialog.

Thus all lines which are not configured by the GeoBASIC programmer shows the

same parameters as the first system measurement dialog. For further explanations

how to configure the user measurement dialog read the description of the 3 system
functions (GSI _Set Li neMDl g, GSI _Set Li neMDl gText,

GSl _Set Li neMDl gPar ) in the reference manual.
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9.2.2 Creating the User Measurement Dialog

After the definition of the content GSI_CreateMDIg analogous to the creation of a
text dialog creates the user measurement dialog. For adding buttons to the dialog
use MM _AddBut t on.

9.2.3 Executing the User Measurement Dialog

In the following example a measurement dialog is created with the horizontal angle
on line 2 and the buttons “DIST” on F2-key and “QUIT” on SHIFT-F6-key. All
other lines are predefined by the system. After the creation of the dialog the
measured values will be updated in a loop:

' Change line 2
GS| _Set Li neMDl g(2, GSI _PAR_Angl eHz)
GSI _CreateMd g (2, "MEAS', "Measurenment Test",
"Measurement Help...")
" Addition of buttons
MM _AddBut t on(MM _F2_KEY, "DI ST")
MM _AddBut t on( MM _SHF6_KEY, "QUIT")
| Done = FALSE
DO WHI LE NOT | Done
GS| _Updat eMeasur enment (TMC_AUTO_| NC, WAI TTI ME,
| RecVal id, iCode, FALSE)
GSI _Updat eMDl g(i Button)
SELECT CASE i Button
CASE MM _F2_KEY
'"DI ST Button --> neas a di stance and angl es
BAP_MeasDi st Angl e(i Di st Mode, dHz, dV, dDist, TRUE,
MEAS)
CASE ' ..
" handl e ot her keys
CASE MM _ESC KEY, MM _SHF6_KEY
"done --> exit this routine
| Done = TRUE
END SELECT
LOOP ' end neasurenent | oop
' del ete measurenent dial og
MM _Del et eDi al og()

The routine GSI _Updat eMeasur enment updates the measurement values in the
theodolite data pool. GSI _Updat eMDI g updates the user measurement dialog
with the new values and returns the pressed button. For further explanations read
the description of these system routines in the reference manual.
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If the user measurement dialog is not used any more it must be deleted with
MM _Del et eDi al og.

See the example program MEAS.GBS for a typical usage of the user measurement
dialog.

9.2.4 Mixing the User Measurement Dialog with Other Dialogs

There can be only one user measurement dialog at a time, i.e. an existing user
measurement dialog must be deleted with MM _Del et eDi al og before a new
one can be created with GSI _Cr eat eMDl g. If a user measurement dialog is
active, no text dialog can be opened and vice versa.

But a graphics dialog may be opened while a user measurement dialog is active.

Note The reverse is not the case: a user measurement dialog may not be
opened while a graphics dialog is open. If a user measurement dialog
and a graphics dialog are open, the graphics dialog has priority, i.e. all
future function calls are related to the graphics dialog until it is closed.

9.3 TPS1100 CONFIGURABILITY

In general, each part of an application, which should be accessible from outside,
has to be of the form ‘GLOBAL SUB’. These points are known as entry points and
can be used in two ways. First they can be linked to a menu item (of the a system),
and second they can be described as configuration item.

9.3.1 Adding the program in a System Menu

The easier way to access an entry point of an application is to link it to a menu
item during the installation phase. Please refer to the Reference Manual
MM _Cr eat eMenul t em for further explanations.
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9.3.2 Import the program in a User Configuration

The TPS1100 series theodolites support the concept of individual configurations.
In a configuration the user can define his own dialogs or menus and link them to
certain events (i.e. pressing the PROG key or Power ON). If the event occurs then
the linked dialog or the menu will be displayed. The user can create and change his
configuration on the PC with the Customisation Tool.

The import of a GeoBASIC program in a user configuration means, that an
external GeoBASIC routine is linked with an item of a user defined menu, a button
of a user defined dialog or directly with an event. If either the event occurs or the
button is pressed or the menu item is selected, then the linked external routine is
executed. For the import of a GeoBASIC program the Customisation Tool needs a
special file named APPInfo-file with the necessary information about the program.

The usage of the APPInfo-file in the Customisation Tool:
« Start the Customisation Tool

« Open a configuration file, appropriate text- and definition files

» Choose Import Application from the file menu

« Check the box named with the program name (i.e. ApplnfoExample)
* Press the OK button

Now the globally accessible subroutines may be added to menus, buttons, etc.
simply by using drag and drop.

Generate the Applnfo-file
The Applnfo-file is automatically generated during compilation, if there is a
application information (short Applnfo) section in the GeoBASIC source file.

Note The Applinfo-section has to occur at the end of the source code. The
Applnfo-section is optional; if there is no Applnfo-section in the
GeoBASIC source file, the Applnfo-file generation is omitted. The
global routine “I nst al | “ is optional, since any global routine may be
associated with a menu entry, using the Applinfo-file via the
Customisation Tool.

The following GeoBASIC sample code illustrates the usage of the Applnfo-section
in a GeoBASIC source file. See also the sample program Appl nf oTest . gbs.
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PROGRAM Appl nf oExanpl e

GLOBAL SUB d obal Subl
Di m dummy As | nteger

MM _WiteMsgStr("Appl nfoExanmpl e.", "d obal Subl in
Appl nf oExanpl e cal l ed", MM _MB_ (X,
dunmy)

END d obal Subl

GLOBAL SUB d obal Sub2
Di m dummy As | nt eger

MM _WiteMsgStr("Appl nfoExampl e.", "d obal Sub2 in
Appl nf oExanpl e cal l ed", MM _MB_ (K,
dunmy)

END d obal Sub2
END Appl nf oExanpl e

"Application Information for Config Tool

APPI NFO
CENERAL
SET Aut hor "Leica AG CH - Heerbrugg"
SET Desc " Appl nfo Exanpl e Application”
SET TheoMbdel "TCA1100"
END GENERAL

ENTRYPO NT @ obal Subl

SET CapLg "d obal Sub 1"

SET CapSh " GSuBl"

SET Desc "test of appinfo subroutine 1"
END d obal Subl

ENTRYPO NT @ obal Sub2

SET CapLg "d obal Sub 2"

SET CapSh " GsuB2"

SET Hel p "displays a nessage and exits"
END d obal Sub2

END APPI NFO

The global subroutines G obal Subl and G obal Sub2 are indicated as entry
points for the import in a user configuration. Refer to Chapter 2.11 in the
Reference Manual for a description of the syntax in BNF-form.
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The following figure depicts the whole scenario, from the generation of the
Applnfo file over the import in a user (definable) configuration to the loading of
the configuration into the theodolite:

GeoBASIC
source file

Applnfo
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Applnfo
file
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Other
generated

files
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9.4 INTERAPPLICATION-CALL

The inter-application-call makes it possible to call a subroutine in another
GeoBASIC program. With this concept the GeoBASIC programmer can use the
same subroutine in several programs.

9-8 TPS1100-Version 2.10



GeoBASIC User Manual 9 — Refined GeoBASIC Concepts

9.4.1 Definition of a subroutine for Interapplication-Call

If a subroutine should be called by another application, it must be defined as a
global subroutine.

Example:

PROGRAM | AC2
GLOBAL SUB | nterAppEntry
DIMiButton AS | NTEGER
MM _WiteMsgStr("Welcone in | AC2","I AC2", MM _MB_ (K,
i Button)
END | nt er AppEntry
END | AC2

9.4.2 Call the global subroutine

Before calling the global subroutine, the GeoBASIC programmer has to check
with CSV_Li bCal | Avai | abl e if the subroutine is available. That usually
means if it is loaded or not. Is the subroutine available, he can invoke it with
CSV_Li bCal I .

Example:

DIM | Avai l abl e AS LOJ CAL
' Check if global subroutine is avail able
CSV_Li bCal | Avai | abl e("I AC2", "I nter AppEntry", | Avail abl e)
I F | Avail abl e
"avail abl e, call global subroutine
CSV_Li bCal | ("I AC2", "InterAppEntry", "BASIC")
END | F

See the example program IAC.GBS and IAC2.GBS for a typical usage of inter-
application-call. For further explanations read the description of CSV_Li bCal |
and CSV_Li bCal | Avai | abl e in the reference manual.

9.5 SYSTEM FUNCTION CALL

If a theodolite user creates his own configuration on the PC with the Customisation
Tool, he has a wide selection of predefined system functions which he can add to
menus, buttons, etc. After the loading of the configuration he calls the system
functions by selecting the appropriate menu item or button.

The GeoBASIC programmer has the same possibilities. With the routine
CSV_SyscCal | he can call the system functions in his programs. Because some
system functions do not run on every theodolite type, there is a routine
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CSV_SyscCal | Avai | abl e, which returns if the system function can be
executed.

Example:

DI M | Avai | abl e AS Logi cal
CSV_SysCal | Avai | abl e( CSV_SFNC_Posi t ConpassDl g,
| Avai | abl e)
I F | Avail abl e
CSV_SysCal | (CSV_SFNC _Posi t ConpassD g)
END | F

If the system function CSV_SFNC_Posi t ConpassDl g can be executed (RCS
mode is activ), then the dialog RCS orientation with a compass is displayed. For
further explanations read the function descriptions of CSV_SysCal | and
CSV_SyscCal | Avai | abl e in the reference manual. In Appendix H of the
reference manual there is a list of all system functions.

9.6 SYSTEM EVENT GENERATION

Every configuration for a TPS1100 series theodolite is event driven. The user or
the system itself generates an event (e.g. the user has pressed the PROG key or the
initialisation sequence is finished) and the configuration functionality executes
then the linked action (menu, dialog, macro, application or system function).

A GeoBASIC program can generate all events, which can occur in the theodolite
system software, also. To generate a system event the same functions can be used
as for calling system functions. The routine CSV_SysCal | is used for the
generation of system events. The routine CSV_SysCal | Avai | abl e returns
TRUE, if there is an action linked to the requested event and the action can be
executed.

Example:

DIM I ItenmDefined AS Logi cal
CSV_SyscCal | Avai | abl e( CSV_EFNC_Conpensat or Setti ng,
I It enDefi ned)
IF I'ltenDefined
CSV_SysCal | (CSV_EFNC_Conpensat or Set t i ng)
END | F

If a configuration item is defined for the system event CSV_EFNC _

Conpensat or Set t i ng (compensator setting event; usually connected to a
compensator setting dialog) CSV_EFNC_Conpensat or Set ti ng is generated
and the appropriate system function, application, macro, dialog or menu is
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executed. For further explanations read the function description of
CSV_SyscCal | and CSV_SyscCal | Avai | abl e in the reference manual. In
Appendix H of the reference manual there is a list with all system events.
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10 GEOBASIC SAMPLE PROGRAMS

10.1 MEANHZ — MEAN VALUE OF HORIZONTAL
ANGLE MEASUREMENTS

10.1.1 Program description

The program "MeanHz" measures a number of horizontal angles and computes its
arithmetic mean value. The measured angles and the mean angle can then be
displayed graphically.

Program flow:

First, the user may enter the number of horizontal angles he wants to measure.
(The number of angles must be within a certain range.) Then the angles are
measured — each time the REC key is pressed the current horizontal angle is
recorded.

As soon as the requested number of angles is measured, the mean angle is
computed and displayed. Now the user has the choice either to display the angles
graphically, to move the theodolite to the computed mean angle or to quit the
program. (The program can be terminated with the ESC button or the QUIT button
on shift-F6 at any time.)
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10.1.2 Source code listing

See example file "neanhz. gbs™

PROGRAM Mean

Sanpl e application for building the nean val ue of angles

Measures a user defined nunber of horizontal angles and cal cul ate
' the nmean angle. The neasured and the nean angle can al so be

di spl ayed graphically.

CeoBASIC 1.0 for TPS1100 Series Instrunents
' (c) Leica AG CH - Heerbrugg 1998

' d obal Declarations

CONST MaxNoHz =9 ' Maxi mum nunber of angles that can be
' measur ed

CONST CaptionShort = "MEAN' ' Short caption (displayed |lefthand, in
"top line)

'Type to store the angles (for graphics)

TYPE DI M

TAngl es (MaxNoHz) AS Angl e
END
DMfld AS Fileld "File identification

Descri ption
' Adds the programinto the theodolite's PROG nmenu. The progranis
(application's) name is 'Mean', the global routine to start is
' "Main' and the programnenu itemw || be named ' MEAN HZ'.

MM _CreateMenulten{ "Mean", "Min", MM _MENU PROGVENU, "MNMEAN HZ")
END I nstall

SUB RecordVal ue (dHz As Angle, byVal dMean As Angle)

Descri ption
' Wites the value to data link and file.

DI M sVval 1 As String30
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DI M sVal 2 As String30
DI M sCut As String255

ON Error Resume Next "Ignore all errors
MM _For nmat Val (MM _FFORMAT_HZANGLE, 10, 2, dHz, TRUE,
MM _DEFAULT_MODE, sVal 1)
MM _For nat Val (MM _FFORMAT_HZANGLE, 10, 2, dMean, TRUE,
MM _DEFAULT_MODE, sVal 2)
sQut = "hz: " + sVall + "npean: "+ sVal 2 ' Conput e out put text
'"Wite to data link and file
Send(sQut)
Print(fld, sQut)

END Recor dVval ue

Descri ption
' Measures the horizontal angle 'valid indicates if the dHz is
valid.

Par aneters
' QUT: dHzQUT, IValid

DI M t heoAngl e AS TMC_Angl e_Type ' The nmeasured val ues

DiMilnfo AS | nt eger 'Return code
ON Error Resume Next "Ignore all errors
'get angle

TMC_Get Angl e( theoAngle, ilnfo )
IF (Err = RC_OK) THEN

IValid = TRUE

dHz = t heoAngl e. dHz
ELSE

I Valid = FALSE
END | F

END Get Angl eHz
SUB ShowGr aphi cs( byVal iNoPoints AS | nteger, angles AS TAngl es,
byVal dMean AS Angle )
Description
Di spl ays the neasured and the nean horizontal angles
graphi cal | y.

Par aneters
' I'N. i NoPoi nts, angles, dMean

DIMi X AS | nt eger 'x coordinate
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DIMiY AS | nt eger 'y coordinate

DIMiButton AS Integer "button id

CONST CX = 90 "display center x coordinate

CONST CY = 24 "display center y coordinate

CONST DL = 20 "length of line

CONST HELPTEXT = "Visualizes the angles with lines fromthe
station. " +
"The conputed nean angle is shown by the |onger
line. " +

"The north angle is 0."
MM _Creat eG aphDi al og( CaptionShort, "PICTURE", HELPTEXT )
"Draw center and circle
MM DrawCircle( CX, CY, 3, 3, MM _NO BRUSH MV _PEN BLACK )
MM _DrawC rcle( CX, CY, DL, DL, MM _NO BRUSH, MM _PEN BLACK )
"Draw lines for angles (there are i NoPoi nts angl es)
DO WHI LE i NoPoints > 0

i X NT( DL * SIN(angl es(I NT(i NoPoints))) )
iY NT( DL * COS(angl es(! NT(i NoPoints))) )

‘conpute the line
|
|

MM _DrawLi ne( CX, CY, CX+i X, CY-iY, MM _PEN BLACK )
i NoPoints = i NoPoints - 1
LOOP

"Draw line for dMean

i X = INT( (DL+4) * SIN(dMean) )

iY = INT( (DL+4) * COS(dMean) )

MM _Drawli ne( CX, CY, CX+i X, CY-iY, MM _PEN DASHED )

"Wait for key press and finish dialog
MM _AddButton( MM _F5_KEY, "END' )
MM _Get Button( iButton, FALSE )

MM _Del et eDi al og()
END ShowGr aphi cs

GLOBAL SUB Mai n

Description
' Reads the nunber of points to be neasured. Measures these points,
cal cul ates the nean value and shows the result or moves (if
notori zed) the TPS tocal ul cated position.

DI M i NoPoi nt s AS | nteger "nunber of points to neasure
DI M i CurrNo AS | nt eger ‘current point nunber
DI M | NoGk AS Logi cal "TRUE if no of points are valid
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DI M | HzGk AS Logi cal "TRUE if neasured hz is valid
DI M dHz AS Angl e ' measured hz
DI M st oreHz AS TAngl es "array of neasured angles
DI M dMean AS Angl e ‘cal cul ated nmean angl e
DI M | KeyPressed AS Logi cal "TRUE i f button pressed
DM i Button AS | nt eger "id of pressed button
DIM Fam |y AS TPS_Fam Type 'this data structure is used to
store

"informati on about the system
ON Error Resume Next ‘ignore errors

' check which type of instrument is active and open file
CSV_GCetlnstrunment Fam ly( Famly )
IF ( Famly.|Sinmulator ) THEN
pen( "C:\\results.txt", "Append", fld, 0)
ELSE
pen( "A:\\results.txt", "Append", fld, 0)
END I F

'set up dialog and input iNoPoints

MM _CreateTextDialog ( 6, "MEAN', "HZ MEAN VALUE",
"Conpute nean HZ for a number of
neasurenments. " )

' Ak hkhkkhkhkkhkkhkhkkkdhkhkhkhkhkdkhkkdrkkkkkxxxx

* read in i NoPoints *
' RS R E SRS RS SR SRS EE SR SRS EEEEEESE]
i NoPoints = 3
| NoCk = TRUE

MM _PrintStr( 0, 0, "No of points:", TRUE )

MM _AddButton( MM _F1_KEY, "CONT" )

MM _AddButton( MM _SHF6_KEY, "QUIT" )

MM _Inputint( 26, 0, 2, 1, MaxNoHz, MV _DEFAULT_MODE, i NoPoints,
I NoOk, iButton )

'setup rest of dialog

iCurrNo = 1

MM _PrintStr( 0, 1, "Curr. point :", TRUE)

MM _Printval( 26, 1, 2, 0, iCurrNo, TRUE, MM _DEFAULT_MIXDE )
MM _PrintStr( 0, 2, "HZ :", TRUE )

MM _AddBut t on( MM _F3_KEY, "REC' )

"init nmean val ue
dMvean = 0.0

‘get iNoPoints points (abort if ESC or QUT is pressed)
DO WHI LE (i CurrNo <= i NoPoints) AND (iButton <> MM _ESC KEY) AND
(i Button <> MM _SHF6_KEY)
MM _PrintVal ( 26, 1, 2, 0, iCurrNo, |NoGk, MM _DEFAULT_ MODE )

MM _CheckButton( | KeyPressed )
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I F | KeyPressed THEN
MM _Get Button( iButton, FALSE )

SELECT CASE i Button
CASE MM _F3_KEY, MM _F1_KEY
Get Angl efz( dHz, THzOk )

storeHz(i CurrNo) = dHz
dMean = dMean + dHz

"if REC pressed record val ues

IF iButton = MM _F3_KEY THEN
Recor dVal ue(dHz, dMean/i Curr No)

END | F

iCurrNo = iCurrNo + 1
END SELECT
ELSE

' updat e di spl ay
Get Angl eHz( dHz, | HzGCk )
MM _Printval ( 20, 2, 8, 3, dHz, |HzOk, MM _DEFAULT_MODE )

END I F
LOooP

Vhhkkhkkhkkhkkhkkhkkhkkhkhkkhhhkkhkhhhhhhhhhhkk

' * show results *
R EEEEEEEEEEEEEEEEEEEEEEEE]

"if execution should procede
IF (iButton <> MM _ESC_KEY) AND (iButton <> MM _SHF6_KEY) THEN

'setup new buttons

MM _Del eteButton( MM _F1_KEY )

MM _Del eteButton( MM _F3_KEY )

MM _AddButt on( MM _F3_KEY, "SHOW )
MM _AddButton( MM _F4_KEY, "EXIT" )
MM _AddButton( MM _F5_KEY, "GOTOM' )

' conput e nean val ue

dMean = dMean / i NoPoints

MM _PrintStr( 0, 3, "Mean HZ ", TRUE )

MM _Printval ( 20, 3, 8, 3, dMean, TRUE, MM _DEFAULT_MODE )

DO VWHI LE (iButton <> MM _ESC KEY) AND (i Button <> MM _SHF6_KEY)
AND (i Button <> MM _F4_KEY)

MM _Get Button( iButton, FALSE )
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SELECT CASE i Button

CASE MM _F3_KEY
ShowGr aphi cs( i NoPoi nts, storeHz, dMean )

'move theo to the conputed nmean horizontal angle
CASE MM _F5_KEY
BAP_PosTel escope( BAP_PCSI T_HZ, BAP_POS_MSG, dMean, O,
0.1, 0.1)
END SELECT
LooP
END I F

'clean up text dialog
MM _Del et eDi al og()

'close output file
Cl ose(fld)

END Mai n
END Mean

10.2 SAMPLE PROGRAMS

These code samples gives you some help for building your first applications. Each
of them should give you some hints in a specific problem domain.

e appi nfotest. ghs Thisexample shows the use of the application
information section in the GeoBASIC source file.

e codefunc. gbs An example of a program which will be called,
when the Code-key has been pressed.

e cursor.ghs Cursor control in a dialog.

e« error_ha. gbhs This program shows how error handling changes

execution of a program.

e | anguage. gbhs Take this program as an example to support
multiple language applications. Two language files
and its text databases are provided to see how
multilingual support works.

* meanhz. gbs This sample shows the calculation of the mean
value of horizontal angle measurements, see Chapter
10.1.

10-8 TPS1100-Version 2.10



GeoBASIC User Manual

10 — GeoBASIC Sample Programs

e neas. gbs
 meas_od. gbs
e stringer.gbs
 test.gbs

e tracking. gbs

e menu. gbs
e dirlist.gbs

e incl main. gbs
e iac.gbhs

A simple example how to measure with BAP-
functions, including Quick-Coding

A simple example how to measure and how to record
data in an own data-format, including Quick-Coding

This example shows in which situations typical
errors may occur.

An empty frame for building up a GeoBASIC
application.

This program shows possible techniques to take
advantage of the measurement facilities.

A simple menu handler.

This example shows how to get PC card information
and how to read a directories content.

This example shows the usage of an include file.
An example for an interapplication call.
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11 PORTING A TPS1000 ORIGINATED PROGRAM

The implementation of the TPS1100 theodolite series includes several new
concepts compared to the firmware of TPS1000 theodolites. To follow up these
new concepts and to take care of functionality that has been changed or removed in
the implementation of TPS1100 firmware, GeoBASIC programs, once developed
for TPS1000 hardware, cannot be compiled without changing the source code.

In this chapter we will cover this subject and we try to give some guidelines to
help the developer to port the source code onto the new platform. During the
design phase of GeoBASIC for TPS1100 systems we took certain care to make the
migration as smooth as possible. Although all programs’ source code has to be
changed, the effort to port it will be for the most applications not that high.

In the very end this means also that the developer has to maintain two source code
bases.

11.1 TPS1100 HARDWARE RELATED CHANGES

11.1.1 Display Line Length

The TPS1100 series instruments use a different liquid crystal display. The
difference means also that one can use only 29 characters per line. To be
‘independent’ of the display length we defined the string type Di spl ayLi ne. It
does not contain the string length in the name, hence this should help in future to
port applications. To be compatible with older, TPS1000 GeoBASIC programs we
did not change all St r i ng30 declarations. Of course only 29 characters will be
printed out to the display.

11.1.2 Keyboard

The number of keys has been reduced, there is no CONT-Key any longer. Remove
all MM _CONT_KEY appearances in the source code. We deleted the definition of
this constant to make it more obvious to the programmer that he has to change the
source code and think about any button assignments.
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11.2 CHANGES TO THE SIMULATOR

Now TPSSim supports GeoBASIC programs larger than 64 KB. A restriction,
which turned out in the past, bothered the most of the GeoBASIC program
developers. We would like to point out that the SWTheo extension enables the
programmer to influence the execution of a program. With specific dialogs the
programmer gets the possibility to set or change certain (measurement) values. We
hope this helps a lot to simulate a more realistic TPS environment and makes it
almost obsolete to have an instrument at your hand to test your application. Of
course, still the final test of an application has to be done on an instrument. See
also the documentation of TPSSim for further explanations.

11.3 NEW CONSTRUCTS IN GB_1100

Due to some requests we added a few new constructs to GeoBASIC for TPS1100
instruments.

11.3.1 #include Statement

It is now possible to include a GeoBASIC source file in another one. Nevertheless
only one level of inclusion is allowed.

11.3.2 MID$ statement

Mid$’s implementation has been extended. Now Mid$ can be used to assign a
character or a substring to another string at a certain position. In this way single
characters of a string can be set or replaced.

Examples:
T = “abcdef”
Mid$(t, 2, 1) = "+" results in “a+cdef”
Mid$(t, 4) = "--e- " results in “a+C------------ ”

11.3.3 Application Info

A general concept of configurability has been introduced for the TPS1100 family
of instruments. This gives totally new customisation possibilities into the hand of
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the developer and more to the customer support. Up to a certain degree
GeoBASIC supports this configurability. For example an assignment of a
GeoBASIC program to a menu item can be changed by the new configuration
utilities. Or it can be assigned to a function key.

To support these new features we extended the concept of the program by a
section that describes the attributes of it.

This (informational) section can be appended optionally at the end of the source
file. See the extra explanation of it to get further information about it.

11.4 GEOBASIC SOURCE CHANGES

Many GB programs have a similar structure. Therefore it does not surprise that
many programs have to be rewritten in the same way to be compilable and
executable for TPS1100 GeoBASIC.

11.4.1 General Dialog Changes

The CONT key does not exist any more on the TPS1100 instruments. Scan your
source code for MM _CONT_KEY and replace it by a function key. The TPS1100
guidelines use MM _F1_KEY normally for the CONT key functionality. This might
make it necessary to change your function key layout. Look at the existing dialogs
to get an idea and to be more consistent to the built-in dialogs, to which function
keys which functionality has been assigned.

In certain circumstances, where no function keys were left, the ESC key was the
only way to leave a dialog. Normally ESC leaves a dialog with leaving values
untouched.

MM _SHI FT_ESC_KEY will not be supported any more. Instead one has to
assign QUIT to (normally) Shift-F6. Quit leaves the whole application.

Note 'Old’ versions of constants and functions are left aligned. Newer
versions or replacements have been shifted to right. The listed changes
are ordered in an assumed importance.
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TPS1000

MM _Del et eG aphDi al og()
MM _Del et eText Di al og()
GS| _Del et eMeasDl g()

TPS1100

replaced by MM _Del et eDi al og()

Please notice that GB-TPS1000 supports conceptually 2(3) dialogs at once; a text
or a graphics dialog and in parallel a customisable measurement dialog - VDI g.

A typical application may create a text dialog and link a graphics dialog to a menu
button. Notice, that both dialogs exist at the same time and distinguish this
situation from another, where the text dialog will be deleted before the graphical
dialog will be created. In the former case one can go back to the text dialog
without recreating it. In the latter the text dialog has to be rebuilt. In GB_TPS1100
text and measurement dialog are mutually exclusive.

See the following scheme for a graphical explanation. ()" denotes a dialog.

TPS1000 TPS1100

(Text) and (MeasDIg) (Text or MDIg)

| |
(Graphic) (Graphic)

Graphic overrides Text and may
have it's own buttons. The other
way around is not possible At the
same time a MeasDIg may be
defined.

Graphic overrides Text or MDIg.
Text and MDIg are mutually
exclusive. Only one can be
defined at once. All three dialog
types may have their own buttons.

11-4
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Deleted: Replaced by a more general concept
GSl _Creat eMeasDl g() — see the reference manual for
GSlI _Defi neMeasDl g() GSI _*MDI g- routines.

GSl _Del et eMeasDl g() New routines are:

GSI _Cet Di al ogMask() GSl _Set Li neMdl g ()

GSI _Set Di al ogMask() GS| _Set Li neMD gPar ()
GSI _Updat eMeasDi g() GSI _Set Li neMDl gText ()
GSl _GetLineSysMd g ()
GSl _Set LineSysMDl g ()
GSl _CreateMd g ()

GSl _UpdateMdl g ()

11.4.2 Recording Format Settings

Deleted: Replaced by (extended):
GSl _Get RecFor mat () GSl _Get RecMask ()
GSl _Set RecFor mat () GSlI _Set RecMask ()

11.4.3 System Dialog Calls

Replacements for old dialog invocation calls:

GSI _ComDl g () CSV_SysCal I (
CSV_EFNC_GeoConfset up,
Caption )

GSl _Sel ect Tenpl ateFiles() | CSV_SysCall (

and CSV_EFNC_Set up,

GSl _Setup () Caption )

GSI _Stationbata () CSV_SysCal I (
CSV_EFNC_Set St ati on,
Caption )

GSl _TargetD g () CSV_SysCal I (
CSV_EFNC _Tar get Dat a,
Caption )
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11.4.4 EDM Mode Changes

Replacement for EDM_MODE by the extended BAP_Set MeasPrg ().

TMC_Get EDMVode () BAP_Set MeasPrg ()

TMC_Set EDMVode () BAP_Get MeasPrg ()

Deleted EDM modes: New defined modes:

EDM S| NGLE_STANDARD BAP_RED TRK DI ST

EDM_SI NGLE_EXACT BAP_SI NGLE_REF_STANDARD

EDM S| NGLE_FAST BAP_SI NGLE_REF_FAST

EDM_CONT_STANDARD BAP_SI NGLE_REF_VI SI BLE

EDM_CONT_EXACT BAP_SI NGLE_RLESS VI SI BLE

EDM CONT_FAST BAP_CONT_REF_STANDARD

EDM_UNDEFI NED BAP_CONT_REF_FAST
BAP_CONT_RLESS VI SI BLE
BAP_AVG REF_STANDARD
BAP_AVG REF_VI S| BLE
BAP_AVG RLESS VI SI BLE

11.4.5 Interface Changes

The following routines got a new interface.

_lInport CoordDl g ()
GSlI _ManCoordDi g ()

Refer to the reference manual to get the new interfaces.

11.4.6 Deleted and Added Identifiers and Types:

TPS1000 TPS1100
Deleted: New:
CSV_MAX_USERS CSV_W TH_REFLECTOR
CSV_| LLEGAL_USERNR CSV_W THOUT_REFLECTOR
RC CSV_| LLEGAL USERNR

Deleted

EDM_COMERR
EDM_NOSI GNAL
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EDM_PPM_VM
EDM_METER FEET
EDM_ERR12
EDM DI L99

New:

MM _SHI FT_CODE_KEY

For MM _Set Angl eRel ati on()
MM _HANGLE_CLOCKW SE_SOUT
H

Changed to return code:

MM _UNDEF_LANG

For MDlg routines:

MM _FFORMAT_STRI NG
New date format:

MM _DATE_JP

Deleted:

MM _MENU_EXTRA
MM _MENU_CONFI G

New:

MM _MENU_PROCRAMS
MM _MENU_PROGVENU
MM _MENU_AUTOEXEC

New GSI _| Dvalues:

GSI _ID SHz
GSI I D_CD DSC
GSI I D_PTCD _DSC
GSI _ID_PV_CD

GSI I D_PV_PTCD
GSI _I D_ACT_PTID
GSI _I D_BACKI D
GSI _I D_APP_DATAO
GSI _I| D_APP_DATAL
GSI _I| D_APP_DATA2
GSI _I| D_APP_DATA3
GSI | D_APP_DATA4
GSI _I| D_APP_DATAS
GSI _I| D_APP_DATA6
GSI _| D_APP_DATA7
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GST_TD_APP_DATAS
GSI _I| D_APP_DATA9
GSI _I| D_APP_DATAL0
GSI I D_APP_DATAL1
GSI _I D_FS_SCALE

New GSI _POl NT_TYPE:

GSI _BACKSI GHT
GSI _PO NT_CODE

GSl _PAR_* parameters
see GSI system functions.

Deleted:

TPS1100
TPS1700
TPS1800
TPS5000
TPS2003

New:

TPS1102
TPS1103
TPS1105

Old TPS_FAM Type:

i d ass
| EDMBUi | t 1 n
| EDMIypel |

| Motori zed

| ATR

| EGL

| DBVer si on

| Di odeLaser

| Laser Pl umret

New TPS_FAM Type:

i dass

| EDMBui I tIn (al ways TRUE)
| EDMIypel | (al ways FALSE)
| EDMIypel Il (al ways TRUE)
| EDMRef | ect orl ess

| Mbtorized

| ATR

| EGL

| Laser Pl unmet
| Aut oCol | i mati on

| Si mul at or | Si nul at or
New:
BAP_PRI SM M NI
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Deleted:
GSI DLG ID LIST

New:
TMC_RED TRK DI ST

11.4.7 Changes in System Functions

Deleted, because there is no equivalent function at the TPS1100 series
instruments:

BAP_Get Functionality (), BAP_SetFunctionality ()
BAP_Set FunctionalityDli g ()

CSV_GetCurrentUser (), CSV_SetCurrentUser ()
CSV_GetDL (), CSV_SetDL ()

CSV_Get User | nstrunent Nanme ()

CSV_Set User | nstrunent Name ()

CSV_Get User Nanme (), CSV_Set User Nane ()

GSl _Get St dRecMask ()

GSl _Get St dRecMaskAll ()

GSl _Get St dRecMaskCart esi an ()

Replaced by equivalent functions:
GSI_WDg ()

GSl _StartDisplay ()

GSl _Get StdDi al ogMask ()

Enhanced in certain ways. See the extended identifiers and constants above or
refer to the reference manual:

W -values

CSV_Get Pri smlype (), CSV_SetPrisnType ()
CSV_GetlnstrunmentFamly ()

Get MenoryCardl nfo ()

MM _Get Angl eRel ation (), MM _Set Angl eRel ation ()
MM _Set Dat eFormat (), MM _GCet Dat eFormat ()

New functions see reference manual for further details:
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MM CreateGBMenuStr ()

MM CreateGBMenultensStr ()
GSl _Set DataPath ()

GSl _GetDataPath ()

CSV_Set Tar get Type ()
CSV_Get Tar get Type ()

Interapplication and system calls
CSV_SyscCal | Avai l abl e ()
CSV_SyscCal | ()

CSV_Li bCal I (

CSV_Li bCal | Avai l abl e ()

11.4.8 Returncodes
Their definitions have been coupled totally to the definitions of the TPS1100

firmware. Please refer to the Appendix F in the reference manual for a detailed
listing.
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12 GEOBASIC RELEASES

12.1 CHANGES IN GEOBASIC RELEASE 1.30

The Release 1.30 of GeoBASIC contains several new subroutines. It reflects user
requests and improvements in the TPS1100 Series firmware Release 2.0.

Note:

This GeoBASIC Release 1.30 needs at least the TPS1100 Series

firmware Release 2.0.

The following paragraph shows the changed items. For a detailed explanation,
please see the “GeoBASIC Reference Manual”

12.1.1 New functions in Release 1.30

BAP_Sear chPrism
CSV_CheckAl t User Task

CSV_GCet Tenper at ure
CSV_Reset Al t User Task
GSI _CheckTr acki ng
GS| _ExecQCodi ng

GS| _Execut eAut oDi st

GSI _Get MDI gNr
GSl _CGet QCodeAvai | abl e

GS| _Get RecMaskNr
GSl _CGet RecOr der

GSI _Get W Ent ryText

search prism

returns if an alternative user task was

running (i.e. FNC or PROG was pressed)
returns the internal instrument temperature
resets the "WasRunning"-flag

returns if distance tracking is running

executes Quick-Coding with/without recording

starts a distance measurement after changing the
distance mode (new buttons in FNC menu)

returns the current measurement display number

"returns if a valid code-list for Quick-Coding is
selected

returns the current recording mask
returns the recording order measurement-code or
code-measurement block

Get coding text-data from the Theodolite data
pool
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GSI _Sel ect Code

GS| _Set MDI gNr

GS| _Set QCodeMdde
GS| _Set RecMaskNr
GSl _Set RecOr der
MM _Get VAngl eMbde

MM _Set Vangl eMbde
TMC_Get At nCor r

TMC_Get GeonPr oj ecti on

TMC_Get GeonrReduct i on

TMC_Get I ncli neStat us

TMC_Set At mCor r

TMC_Set GeonPr oj ecti on

TMC_Set GeonReducti on

select a code-list-code, but without recording it
(allows the recording in another format)

changes the measurement dialog (used i.e. for
>DISP buttons)

enables Quick-Coding
changes the recording mask
defines the recording order

returns if the V-angle is running (even if a valid
distance is available)

defines the V-angle mode

Gets the atmosphere part of distance measurement
corrections

Gets the projection part of distance measurement
corrections

Gets the reduction to the reference part of
distance measurement corrections

returns the inclination status (i.e. ready
for recording)

Sets the atmosphere part of distance measurement
corrections

Sets the projection part of distance measurement
corrections

Sets the reduction to the reference part of distance
measurement corrections

12-2
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12.1.2 New constants in Release 1.30

GSI _GET_NEXT

GSI _MAX_DLG LI NES
GSI _MAX_MDLG_MASKS
GSI _MAX_REC_MASKS
GSI _MAX_REC_W

GSI _MULTI _REC

GSI _NO_FI LE_CHANGE
GSI _SEARCH_FROM END
TPS1101

12.1.3 New datatypes in Release 1.30

HzAngl e

VAngl e

TMC_GEOM PRQJECTI ON Type
TMC_GEOM_REDUCTI ON_Type
TMC_ATM TEMPERATURE. Type

12.1.4 New CSV_SysCall constants in Release 1.30

CSV_SFNC_CheckOri entation
CSV_SFNC_Current Set PpnDl g
CSV_SFNC_Def Sear chAreaDl g
CSV_SFNC_LoadAppl Dl g

CSV_SFNC _LoadSysLangDl g
CSV_SFNC_Set Def aul t Sear chRange
CSV_SFNC_Toggl eMeasPr gFast Rapi dTr k
CSV_SFNC_Toggl eMeasPr gRef RL
CSV_SFNC_Toggl eMeasPr gSt dTr acki ng
CSV_SFNC_Toggl eSear chAr ea
CSV_SFNC_Toggl eVAngl eMode

12.2 CHANGES IN GEOBASIC RELEASE 2.10

The Release 2.10 of GeoBASIC contains the first edition of the integrated
development environment GBStudio.

It contains also a few minor bug fixes.
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Note: This GeoBASIC Release 2.10 needs at least the TPS1100 Series
firmware Release 2.10 or the TPS1100 Series Simulator 2.10.

Note: GeoBASIC applications, compiled with GeoBASIC 1.30, are also
executable on the TPS1100 Series firmware Releases 2. 10.
For running these applications, the GeoBASIC interpreter 1.30 must be
loaded.
There is no debugging-support for GBStudio!
Different Releases of GeoBASIC applications on the same instrument
are not supported!
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1 INTRODUCTION

GeoBASIC is a programming language for LEICA theodolites and their simulation
on personal computers. The core language appears similar to today's common
Windows BASIC dialects, thereby it is easy to learn and use. However,
GeoBASIC's main power lies in its ability to use many of the existing theodolite
subsystems and dialogs, just by calling an appropriate built-in function: for setting
parameters, measuring, geodesy mathematics, and many things more. These tools
at hand, the programmer can quickly and flexibly build sophisticated geodesy
applications.

The user manual first describes the installation of GeoBASIC on a PC (Chapter 2).
Then, after learning how to create an GeoBASIC application (Chapter 3), it will
be shown how to actually load and execute a program on a LEICA theodolite
(Chapter 4) and on the Windows simulation (Chapter 5).

As these technicalities are mastered, the main topic is programming in GeoBASIC.
This manual will give you several hints on typical GeoBASIC programming
(Chapter 8), and introduces you to the design and programming of the theodolite
user interface and refined GeoBASIC concepts (Chapter 9).

Finally, GeoBASIC example programs are presented (Chapter 10). The reader will
find a sample code for measuring and computing the mean value of several
horizontal angles. Moreover some introductory examples are given to tell how
special problems can be treated.

Note All the details of the GeoBASIC language and system functions are
composed in the "GeoBASIC Reference Manual".
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2 INSTALLATION

The requirements for using GeoBASIC are a Personal Computer based on an Intel
486 processor or higher and at least 8MB of main memory. The installation of the
whole development environment occupies about 10 MB of disk space, excluding
the PDF version of the manual. The delivered software needs Microsoft Win95,
Win98 or WInNT to run successfully.

2.1 SETUP

The following directory structure is created during the installation per default.
Notice that the location of this directory tree is user definable. Hence it is not a
granted to be exactly that location. Notice also that the CodeConverter application
is installed in a separate Setup installation procedure.

.+-SurveyOfice

+- User Tool s

I
+- TPS1100Tool s

- CodeConverter

I
I
I
I
| - GBSanpl es
I

— & 4+ —

Content of the directories (only the main objects are listed):

e« TPS1100Tool s\

TPS1100. exe TPS Simulator for TPS1100 Series

GB_| DE. exe GeoBASIC IDE application

GBI _1100_101.prg  GeoBASIC Interpreter for TPS1100 series
and maybe several more tools

e CodeConverter\

CGB_Dl g. exe CODE to GeoBASIC converter
Code_ex1. cod CODE sample

GBC_229. exe GeoBASIC Compiler for TPS1000 series
GBI _229.prg GeoBASIC Interpreter for TPS1000 series

GBI _1100_101.prg GeoBASIC Interpreter for TPS1100 series
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Several TPS1100Sim specific directories which contain language files, code
lists, configurations and things like that.

Loading the GeoBASIC Interpreter:

The GeoBASIC Interpreter will be loaded automatically with the loading of the
first application into the theodolite using the Software Upload for TPS1100. Hence
you have to copy the GeoBASIC Interpreter (GBI_TPS1100_101.prg) into the
same directory as the application before loading it. Otherwise you will get an error
message.
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3 CREATING A GEOBASIC APPLICATION

Starting from the specification of a GeoBASIC application, several steps have to
be performed until the program can be executed on the theodolite or by simulation;

1. Write the program,

2. compile the program,

3. load the program, either onto the simulation or the theodolite, and
4. start the execution of it.

3.1 GEOBASIC IDE

While processing step 1 (write the program) and step2 (compile the program) the
programmer is supported by the windows tool GeoBASIC IDE (Integrated
Development Environment).

3.1.1 Writing a GeoBASIC source-file

The GeoBASIC IDE offers a simple text editor, with it the programmer can work
on the source-files directly without using an external editor. After starting the
GeoBASIC IDE application select the NEW-button ( £1) to create a new source-

file (i.e. sample.gbs) or the OPEN-button (|E|) to change an existing one. The
usage of the IDE editor is identical to the most Windows text editors. See the next
picture of the IDE of how it looks like.
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3.1.2 Compiling a GeoBASIC program

The source-file has to be compiled before it can be loaded and executed.
Compiling the source file with the GeoBASIC compiler results into two files, one
for the executable object itself (file extension “. gba”; i.e. sanpl e. gba) and
one for the language data (file extension “. | ng”; i.e. sanpl e. | ng). These two
files are necessary to execute the program, either on a LEICA theodolite or with the
simulator on a personal computer. See the following diagram:

sample.gbs

GB-compiler

sample.gba | | sample.lng

Diagram: Compiling a GeoBASIC program
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The GeoBASIC compiler is integrated in GeoBASIC IDE. The following picture
shows the IDE after a successful compilation of Meanhz. gbs:

The Compilation is started either by selecting <Compile Program> in the
<Compile>-menu, pressing Ctrl+F7 or clicking COMPILE-button ( #4). In any
case the selected window determines which source-file has to be compiled.

During the compilation process the compiler checks for a correct program. If the
compiler recognises an error it produces an error message in the output window
and the compilation is stopped. The following window shows a stop during
compilation of Test . gbs because of the undefined identifier “Rectangle”:

K GB IDE - Dutps _ O] x|
Filg Echt Yers LComple Wndoe Halp

D@ | v|m S

"T'_H Teslghs !EE
DIM L8ubYes AR Integes —
CIM iRetFey AT Integer
DIM Rect AE Rectangle

=l

CAV_SetSEIVersion ( iRel, iver, ifubVer )

» : - ﬂiil

I-:'H Dlufpeul

I;.!:J. i SecIyItems AS - SecBARIC Compales Rel. 1.01.00 - Jun L7 &
i \VEecBASIC\Tert. gbe (33) (18): ercor 61, undesfined idesntifisr
Terminated because of EEEQE

‘| | b
Fisach Ln1. Call

In the output window the line (i.e. 33) and column (i.e. 18) of the program, where
the error occurred, is displayed. Additional the cursor is moved on this position in
the program. The error identification number (i.e. 61) references to further
explanations. Set cursor on the line with the error number and use the shortcut
<Shift-F1> to get a more detailed explanation of the error. Select <How To Use>
in the <Help>-menu for a list of all error codes and a detailed information about
the whole IDE functionality.

In the case that a semantic condition could not be met the line and column position
might be not correct. E.g. the source of lines 18 and 19:
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18: s = 3.1 + "hello" ' this line is semantically
not correct
19: MM _PrintStr(0, 0, "input text:", TRUE)

generates the following error message in the output window:

C:. \ GeoBASI C\ Sanpl es\ Meanhz. ghs(19)(3): error 25, type
m smat ch

This seems to be not correct but it’s a follow-up of the fact that the semantic
information is available only if the last statement is processed to the end of it.
Hence the next symbol has been already got from the input symbol stream.
Therefore, the symbol pointer points to the next symbol. In our example it is the
call of a system subroutine. Be aware of this fact if you track back an error.

The GeoBASIC programmer has to keep some limitations for his applications:
» One simple procedure or function may not contain more than 10 kB of code.

« The maximum size of an application (including memory space) is limited by
the free memory size of the theodolite only. If no other applications are loaded
there should be free memory up to several hundred kB on a theodolite.

» An application may not have more than 64kB of string literal in total.
e The number of global identifiers is limited to 3000.

¢ The overall maximum number of identifiers limits the number of local
identifiers, which is about 60000.

Note The usage of the compiler is protected by a hardware key. Without the
right hardware key it is not possible to execute the compiler
successfully. If the hardware key is not installed properly or it does not
contain the license for the compiler then an error message will be
displayed and execution will be terminated.

Compile Options
The Selection of <Compile Options> in the <Compile>-menu displays the
following dialog box:
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A GeoBASIC programmer has to make the following settings before the first
compilation;

Language:
Set the application’s language. Default is ENGLISH.

Character Set:
Set the application’s character set. Default is 0.

Output File:

Set the name of the resulting applications file name. If it is empty, the
resulting files get the same name as the source-file but with different file-
extensions (normally).

Output Path:

Set the path where the compiler places the generated application files. The
default is the source directory, where the compiler gets the GeoBASIC source
program. The path has to be absolute and has to end with a "\" character.

Include Path:
Set one or more directory-paths of include files. The directory path must not
have a "\" character at the end.

The IDE is capable to remember the last settings and the opened files. They will be
restored/reopened at the next start

Statistics

If the <Statistics>-item in the <Compile>-menu is checked the compiler will
generate statistical information about the application which will be printed into the
Output window:
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The following information will be given:

e Tokens: Number of Tokens of the text database. They will be written into the
* . | ng-file.

»  Globals: Number of global objects, for example data types, subroutines, and
S0 on.

e GlobalMem: Maximum global memory needed during runtime.

e LocalMem: Maximum local memory needed during runtime per application
invocation.

e CodeLen: Length of produced code, excluding the string table.

The total of all memory sizes will give the size of the necessary memory to run the
application.

Note Your GeoBASIC source files must have been compiled without errors
in order to be loadable.

3.2 THE GEOBASIC INTERPRETER

The GeoBASIC interpreter is a program that "understands" the compiler-generated
object file and executes it. In the windows simulation, the interpreter is already
included. In the theodolite however, the interpreter will be loaded automatically
with the loading of the first application into the theodolite using the Software
Upload for TPS1100. (Hence the interpreter must be in the same directory as the
application.)
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4 EXECUTING A GEOBASIC PROGRAM ON THE
THEODOLITE

As described in the Chapter 3.1.2, compiling a GeoBASIC program results in two
files, the executable program itself and the language data. Before a program can be
executed, these two files have to be loaded into the theodolite first. With the help
of the Leica Survey Office Software Upload the two files can be loaded into TPS-
memory and run automatically the install procedure of the GeoBASIC program.
The install procedure has to take care of adding an item to a menu which links an
external procedure of the GeoBASIC program (@ obal Sub)toanitemina
menu list. Additional to this static link there is a more flexible concept to install an
application via a user (definable) configuration. For further explanations how to
install an GeoBASIC application read Chapter 9.3.

If the menu item is added to a menu you can choose it to run a GeoBASIC
program.

41 LOADING A GEOBASIC PROGRAM

GeoBASIC programs can be loaded into the theodolite using the Software Upload
program from the Open Survey Suite. The procedure for loading a GeoBASIC
application is as follows:

1. Verify that a serial link between PC and theodolite is established.
Switch theodolite into GeoCOM online mode.

Start Software Upload program.

Press <Transfer Files...> in <Utilities> menu of Software Upload.
Choose <Application Program> as Component Type.

Select directory which contains the loadable program (* . gba).
Choose language if the application supports multiple languages.
Select the application in the <Components> window.

Press <Transfer>.

© o N o gk wDd

Detailed explanations may be found in the documentation of Leica Survey Office -
Software Upload.
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Note Loading a program with identical names for module and external
procedures as an already loaded program replaces this program and all
its associated text modules in memory and the items in the menu list.
Hence, transferring of more than one program with the same application
name may cause unwanted effects.

4-2 TPS1100-Version 1.30



GeoBASIC User Manual 5 — Executing a GeoBASIC Program on the Simulation

5 EXECUTING A GEOBASIC PROGRAM ON THE
SIMULATION

5.1 GENERAL

The TPS1100 simulation supports, among other features, the execution and
debugging of GeoBASIC applications. The simulation may run in one of two
modes:

e GeoCOM mode
*  SWTheo mode

Running in GeoCOM mode the simulation operates the (hardware) theodolite
connected to the PC via a serial port and uses it as a sensor device. In SWTheo
mode, user triggered commands are redirected to the software simulation of the
theodolite.

5.2 USER INTERFACE

The TPS1100 simulation main window contains two windows and a dialog box on
start-up: the , TPS1100“ window and the ,, Debug” window (see below). The
TPS1100 window contains a replication of the (hardware) TPS1100 theodolite‘s
user interface. In the ,,Debug” window, debug information are displayed. It is
recommended to have always the debug window opened because some of the
statements in the GeoBASIC source code (like the WRITE statement) might cause
printing text into the ,,Debug* window.

The dialog box is called “Virtual Theodolite” and is used to type in raw
measurement data for the simulation of measurements. See also section 5.4.3 for
further explanations.
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The simulation is configurable via the ,,Configuration*“ menu of the simulation
main window. Here, the beep may be toggled using the ,,Beep On* entry. A check
mark left to the ,,Beep On” indicates whether it is turned on or off. The ,,Instr.
Connection ...* entry opens a dialog to configure the communication parameters
for GeoCOM mode and to switch between GeoCOM and SWTheo mode as shown
in the following figure.
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Paths can be set for text management, GSI data, code list, GeoBASIC programs
and configuration data in the dialog opened by the ,,Data Path“ menu entry.

It is highly recommended to set the paths, if they are not already set, to the
following values:

Path Recommended value

Language Files TPS1100Tool s\ Text DB

GSl and Log Files TPS1100Tool s\ GSl

Internal Code List TPS1100Tool s\ CodelLi st

External Code List TPS1100Tool s\ CodelLi st PcCar d
Basic Programs Path TPS1100Tool s\ GBSanpl es
Configuration Data Path TPS1100Tool s\ Config

5.3 GEOCOM MODE

5.3.1 Running the simulation in GeoCom mode

To switch to and run in GeoCOM mode follow this procedure:

1. Switch off simulation by single clicking under the down cursor of the
TPS1100 window if not already off.

Verify that a serial link between PC and theodolite is established.

3. Switch off hardware theodolite if not already off or switch into GeoCOM
online mode.

4. Select the appropriate communication parameters and ,,GeoCom*“ in ,,Instr.
Connection ...* dialog (see above) of the simulation. Confirm with the ,,OK*
button.

5. Start the simulation again using the ,,ON* button of the TPS1100 window.

The simulation now tries to communicate with the theodolite. If a connection can

be established, and the port you have chosen was ,,COM1“, the title of the

TPS1100 window will be ,,TPS 1100 <running, GeoCom on com1:>*.

Otherwise a dialog enables the user to choose whether other communication
configurations should be tested or not. Notice that this may take up to one minute.
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If no connection could be established, the SWTheo is activated instead of
GeoCOM after displaying a message box.

54 SWTHEO MODE

The software theodolite (Virtual Theodolite, SWTheo) is an emulation of a
(hardware) theodolite. Its properties may be accessed via the ,,Meas Data Input...*
entry in the ,,Configuration“ menu while the simulation is running in SWTheo
mode. Otherwise this menu entry is disabled.

5.4.1 Running the simulation in SWTheo mode

The procedure for switching to and running the simulation in SWTheo mode is as
follows:

1. Switch off the simulation by single clicking under the down cursor of the
TPS1100 window if it is not off already.

2. Open the GeoCOM dialog via the ,,Configuration“ menu.
. Disable the GeoCOM enable box. Confirm with the ,,Ok* button.
4. Start the simulation using the ,,ON” button in the TPS1100 window.

5.4.2 Loading and executing GeoBASIC programs

The procedure for loading a GeoBASIC application is as follows:
1. Make sure the simulation is turned on.
2. Choose the ,,Load Basic Application* entry from the ,,File* menu.

3. Choose a desired GeoBASIC executable (extension .gba) and press the
,Open“ button.

If the application could be loaded successfully, it can be executed by choosing the
menu item (or in the special case of a code program the CODE button in MEAS-
mode), which has been added by the Install routine of the application. There is also
a more flexible possibility to install the application via a user (definable)
configuration. Refer to Chapter 9.3.2 for more information.

If the menu item “Load Basic Application ...” is disabled (grey) then make sure no
GeoBASIC application is running and maybe it’s necessary to press once or twice
the ESC button of the TPS simulator.
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5.4.3 User Interface

There are two dialogs to access the SWTheo from the simulation. The first one is
called SWTheo dialog with the caption ,,Virtual Theodolite” contains fields to
change raw sensor data of the SWTheo as well as station data. This dialog is
opened from the “Configuration” menu as stated above. The second dialog called
SWTheo properties dialog (caption ,,Virtual Theodolite Properties*) may be
triggered from the SWTheo dialog.

5.4.3.1 SWTheo Dialog

The dialog acts as the connection between the SWTheo and its virtual
environment. Here, horizontal angle (Hz), vertical angle (V), and slope distance
(Dist) to a virtual reflector as well as station data (NO, HO, EO), reflector (Hr) and
instrument height (Hi) may be set. User input has to be confirmed using the “Set
Data” button to take effect. Pressing the “Properties” button opens the Subsystems
dialog.

Wertaad Thisododing

EP'nEllll ™ | Fropams-: |

mEee [ w x|
e[ w o |
S soety |

Notice also that it is possible to define several sets of values. Choose a set by
selecting the corresponding number off the measurement set. The values will be
stored until they are changed.

5.4.3.2 SWTheo properties dialog

The SWTheo properties dialog is a tabbed dialog as shown below. Here you can
set some basic values.
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The ,,Units* tab depicted in the last figure enables the user to choose between
several display units for the SWTheo dialogs. Please notice these values do not
change the settings of the simulation.

“Jittering” is supported for angles and distances. This functionality is applied by
alternately adding and subtracting random values in a range depending on the
angle and distance sliders, respectively. The jittering amplitude increases from left
to right position of the slider. If the sliders are in their leftmost position, there is no
jittering applied to the virtual sensor data.
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5.5 COMMONLY ASKED QUESTIONS AND ANSWERS

Q:

After starting the simulation and turning on in SWTheo mode , the text ,,xxx“ will
be displayed as the title of some or all of the function buttons. How can | avoid
this problem?

A:

Some or all of the text data base files are not contained in the directory referenced
by ,, Text Management Data Path“. Use the ,,Data Paths* entry of the
»configuration® menu to set it accordingly.

Q:
After loading a GeoBASIC program, the expected menu item does not appear in
the dialog. What did | wrong?

A:
The menu manager needs an event to reread the menu definition. Press the ESC
key to rebuild the menu.
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6 DEBUGGING GEOBASIC Programs

The debugging facilities of the GeoBASIC development environment are
somewhat limited. Although, there are a few features, which may be helpful while
debugging the program.

For the simulator:

e The command W i t e writes the given argument to the debug window. This
will have no effects on the TPS.

« The same is valid for Send, because it will be redirected to the debug window.
But, of course, on TPS it will send data over the data link.

« Ifan error occurs then a message will be written to the debug window, showing
the error code and the name of the system routine, which caused the error.

For the simulator and the TPS:
« MM _PrintStr canbe used to display and track results and errors.
See also the list of return codes in the appendix of the Reference Manual.
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7 MULTIPLE LANGUAGE SUPPORT

The TPS 1100 series system software supports internationalisation in such a way
that text fragments are handled extra to an application. Accessing these fragments
will be done internally by tokens. GeoBASIC supports this technique in certain
system calls. Anytime a system routine is called which needs a _Token instead of
a string then this token will be added to the text token database. The compiler
handles this automatically for the programmer and produces the already mentioned
I ng-file.

This text token database is the basis for supporting multiple languages. With the
Text Utility you can produce new text token databases (mxx-files) in other
languages. Loading the derived | xx-files on the TPS system for enabling the user
to choose between the provided languages. (‘xx’ stands for the language
abbreviation.)

sample.gbs

GB-compiler
sample.gba sample.Ing
Text Utility
translate and edit
text fragments
sample.lge sampl100.mng sampl100.mge
TPS1100

Diagram: Generate language files.
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Strings which are not passed to a_Token parameter can not be handled with the
Text Utility. They are hard coded into program object code. The only way to
internationalise them is to use MM _Get LangNan®e to select an appropriate text
string in GeoBASIC code separated by a conditional statement.

See sample file "I anguage. gbs".

7.1 TEXTUTILITY

The TPS1100/1000 Text Utility (Text Translation Tool) supports GeoBASIC text
files. This section describes the most important steps of generating multiple
language files. The following picture shows the Text Utility after the import of a
GeoBASIC text file:

o Taxt Translation Tool [TestExampleENGLISH] [Test_100mng) [_ o] =]
Ble Edit Estraz Healp

IS8 ey >~ | ) S =

o Helehb

| Curmert Fiecord. 1, Token Number. 0 SAFS NUM | 1341 | 1810298

7.1.1 Generating new language files

For creating a multiple language application, the following steps are necessary:

1. After starting the Text Utility press the El-button, select GeoBASIC Text
Files (*.1??) in the choice list “File of type:” and open the generated *. | ng
file (i.e. sanpl e. | ng) . Answer the question “Do you want to convert this
file?” with YES. In the next dialog you can specify the path and the version of
the text database which is generated from the * . | ng file (i.e.
sanpl 100. mg). The version is automatically included at the end of the file
name. Press OK to start the conversion.

2. Pressthe | [ |-button, select a language in the choice list “New language”,
enter the paoruf the new language database and press OK to start the
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generation of the new language database (i.e. sanpl 100. nge). Now
translate the text in column “Text”.

Note Do not edit the first token with the text “i\X2\i”. This string is
needed by the GeoBASIC Interpreter. Also the special strings for
MMI_INVERSE_ON (“\aR+\a”) and MMI_INVERSE_OFF (“\aR-\a")
must be left unchanged.

After the translation press the =& |-butt0n, select the path and enter the name of
the loadable language file and press OK to start the generation of the file (i.e.

sanpl e. | ge).

7.1.2 Updating translated language files

After changing the GeoBASIC source file and re-compiling it, the following steps
for updating the translated language files are necessary:

1. Pressthe & |-button again and open the generated * . | ng file (i.e.
sanpl e. 1 ny). The version of the text database which is generated must be
increased (i.e. sanpl 101. nmg).

2. Press the | @ |-button and open the target language you want to update (i.e.
sanpl 165ge). Edit the target language text column (indicated with T1).
After updating the whole column press il -button to generate the new
loadable language file.
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8 TypricAL GEOBASIC PROGRAMMING

In this chapter some advice is given on how to program in GeoBASIC. The main
attention is given to the user dialog — which is probably the most theodolite-
specific part in GeoBASIC programming (besides using the system functions).
Afterwards a proposal for naming conventions for GeoBASIC identifiers is given.

Note To make programs easy and intuitive to use, the programmer should
follow the given "standards" rather strictly. Moreover (s)he should have
a basic understanding of the way how topographical surveying and
mapping is actually performed.

8.1 THE TEXT DIALOG

8.1.1 The objects of the text dialog

The following text dialog is not a practical example, it shows only the most
important text dialog objects:

BASICY Text Dialog Objects
I am a text dialog object.
18587
98478 .568

o8 .888 g9
List Item 1+

Dialog line Object name

<BASIC\ Text Dialog Objects> Caption line: It is composed of the short caption
”"BASIC” and the caption "Text Dialog

Objects”.
<l am a text dialog object.> String
<10587> Integer value
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<90478.568> Double (floating point) value without unit

<50.000 g> Double (floating point) value with unit: If the
type of the double value is Angl e,
Di st ance, Subdi stance, ect.the
according unit is printed automatically

<List Iltem 1+ > List: It is for selecting an item among several
with the cursor keys
<CONT> Button: The buttons inform the user about the

functionality of the function key (F1..F6).

8.1.2 Creating a text dialog

A new text dialog is created by MM _Cr eat eText Di al og.

MM _Creat eTextDi al og(6, "BASIC', "Text Di al og Objects"”,
"My help text.")

A text dialog with a short caption, here "BASI C", and a caption "Text Dialog
Objects" is created. There is a total of 27 characters for the three parts, i.e. short
caption, separation character (\' printed automatically) and caption. 6 lines (start
counting from the first line below the caption — which is 0 — up to line 5) can be
used. All lines are empty after the creation. The help text is set to "My hel p

t ext . " — it is shown when the user presses Shift-F1 and the help functionality of
the theodolite is enabled.

8.1.3 Representation of the dialog objects

For every input and output the position on the display must be specified. The
display is organized in lines and columns. The left upper position has line and
column number 0. The line number is rising down and the column number is rising
to the right. A display line is 29 characters wide. At most 6 lines are visible at any
time, if the dialog contains more lines (up to 12 are possible) it is scrolled when
necessary.

For floating point input/output a kind (for instance horizontal angle, distance, etc.)
can be specified. Data is automatically transformed to the unit associated to the
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kind according to the theodolite settings. Unit conversions are done by the system,
all values with units defined in basic are considered to have to Sl units. (See
Chapter 9.1)

All numeric output appears right aligned in their field (specified by coordinates
and length). String output appears left aligned.

Each input/output routine needs a parameter | Val i d which defines if the value
of the object is valid or not. If a value is not valid five dashes are displayed instead
of the value.

Every numeric input/output needs a parameter i Len which determines the total
character length of the field. If the length is to short for the representation of the
numeric value, the field will be filled with the character ‘x’.

8.1.4 Output in text dialog

e Strings:
MM _PrintStr(0, 0, “I ama text dialog object.”, TRUE)
Parameters: column, line, string, 1Valid

e Integer values:
MM _Printlnt(10, 1, 10, 10578, TRUE)

Parameters: column, line, iLen, integer value, IValid
« Double (floating point) values without unit:

MM _PrintVal (10, 2, 10, 3, 90478.568, TRUE,
MM _DEFAULT_MODE)

Parameters: column, line, iLen, decimals, double value, I\Valid, Mode
e Double (floating point) values with unit:

DI M hz AS Angl e

hz = Pl/4

MM _PrintVal (10, 3, 8, 3, hz, TRUE, MM _DI M ON)

Parameters: column, line, iLen, decimals, double value, I\Valid, Mode

8.1.5 Input in text dialog

Input is roughly dual to the output, except that the input functions return the button
id of the button that terminated the edit process. For all numeric values there are
the minimum and maximum values defined. The value is only valid, if it is
between them.
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Strings:
MM InputStr(17, 3, 10, slnput, IValid, iButtonld)
Parameters: column, line, string variable, 1Valid, button
Integer values:
MM _Inputlnt(24, 4, 4, 100, 200, iValue, |Valid,
i Butt onl d)

Parameters: column, line, iLen, minimum value, maximum value,
integer variable, I\Valid, button
Double (floating point) values without unit:

MM _InputVal (19, 4, 8, 2, 0, 399.99, MM _DEFAULT_MODE,
dval ue, |Valid, iButtonld)

Parameters: column, line, iLen, decimals, minimum value,
maximum value, mode, double variable, 1Valid, button
Double (floating point) values with unit:

MM _InputVal (19, 4, 8, 2, 0, 399.99, MM _DI M ON,
dval ue, |Valid, iButtonld)

Parameters: column, line, iLen, decimals, minimum value,
maximum value, mode, double variable, 1Valid, button

8-4
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e List: Lists take a variable of a predefined type as parameter.
TYPE ListArray (25) AS String30 END

This definition determines the maximum number of entries in a list to be 25,
each one is a string of type String30. We create a list with 4 items and use the

second entry as default (initial selection).
DI M aLi st AS ListArray
DIMilndex AS Integer

aList(1l) = “List Item?1”

aList(2) = “List Item?2”

aList(3) = “List Item3”

aList(4) = “List Item4”

ilndex = 2

MM _InputlList(8, 4, 12, 4, MM _DEFAULT_MODE, ali st,

i I ndex, IValid, iButtonld)
Parameters: column, line, iLen, number of items, mode, list variable,
index, IValid, button

8.2 THE GRAPHICS DIALOG

8.2.1 Positioning on the display

Every graphics function needs the position on the display. The graphics display is
organized in x- (horizontal) and y-pixels (vertical). The left upper position has x-
pixel and y-pixel number 0. The x-pixel number is rising to the right and the y-
pixel number is rising down. The size of the display is 232 times 48 pixels.

8.2.2  Creating a graphics dialog

Calling MMI_CreateGraphDialog creates a new graphics dialog.

MM _Creat eG aphDi al og("BASI C', "G aphics Dial og",
"My help text.")

A graphics dialog with short caption "BASIC" and caption "Graphics Dialog" is
created. The help text issetto "My hel p t ext. " —itis shown when the user
presses Shift-F1 and the help functionality of the theodolite is enabled.
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8.2.3  Graphics functions

After having created the graphics dialog, the graphics functions may be used. (E.g.
MM _Drawli ne, MM _DrawCircl e, MM _Dr awText, etc. See the
"Reference Manual" for a detailed description.)

8.2.4 Deleting a dialog

When a dialog is not used any more it must be deleted. The name of the dialog
deletion procedure is for text, measurement and graphics dialogs the same:
MM _Del et eDi al og()

8.2.5 Mixing text and graphics dialogs

There can be only one text dialog at a time, i.e. an existing text dialog must be
deleted with MM _Del et eDi al og before a new one can be created with
MM _Creat eText Di al 0g.' The same holds for a graphics dialog (with the
appropriate creation procedures).

But a graphics dialog may be opened while a text dialog is active. (Note: The
reverse is not the case: a text dialog may not be opened while a graphics dialog is
open.) If a text dialog and a graphics dialog are open, the graphics dialog has
priority, i.e. all future function calls are related to the graphics dialog (until it is
closed). For example, MM _AddBut t on (see below) will add the button to the
graphics dialog, and all the display functions must be for graphic dialogs (such as
MM _DrawCircl e, etc.).

8.2.6  Adding buttons

The user may add buttons to a dialog. (These buttons will be added to the defined
buttons of the dialog.) When adding a button it must be specified what text should
be displayed for that button. Such a text can be up to five characters long and is
displayed centred above the button.

Each button has an identification associated. This button id is needed

! An existing text dialog is deleted automatically if a new text dialog is created.
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»  for specifying which button is to add in MM _AddBut t on, and
»  checking what button was pressed or that is returned from a system function.
Example:

We add the F1-button to the currently opened dialog, giving the meaning "CONT"
to it.
MM _AddButton( MM _F1_KEY, "CONT" )

| Note The button id's are defined as constants in the compiler.

8.2.7 Responding to buttons

There are two procedures for coping with button presses:
e MM _CheckBut t on queries whether there was a button pressed or not, and

e MM _Get But t on retrieves a pressed button. If there was no button pressed
it waits until one is pressed. The second parameter to MM _Get But t on (the
in-parameter bAl | Key) determines what buttons are accepted:

— Ifitis TRUE, any button is accepted.

— Ifitis FALSE, only ESC, or a defined button (added with
MM _AddBut t on) are accepted.
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Example:

The example does some work in a loop until Shift-F6 is pressed. As long as there
is no button pressed, the display is constantly updated (e.g. the current angles from
the theodolite are displayed). If there is a button pressed, this button is handled.

"bDone nust be initialized
bDone = FALSE
DO WHI LE NOT bDone ‘as long as the job is not done
‘check for defined buttons and get its id
MM _Get Button( buttonld, FALSE )
SELECT CASE buttonld "handl e it
CASE WM _F4_KEY
"handl e MM _F4_KEY
CASE MM _SHF6_KEY
bDone = TRUE 'that's it,
"term nate | oop

CASE ' ...
"here go the other handl ed keys
ELSE
"here go the unhandl ed keys
END SELECT
"update the display
LOooP

8.2.8  Standard key binding

It is clear that for the user it is important that the same name® — and moreover the
same key — always has the same meaning associated (at least conceptually). An
exception is the F1-key, its meaning is not the same in a measurement dialog and
in a configuration dialog. In the following table there are the standard key bindings
with the caption, the text which is displayed above the keys:

Key ’Caption ‘Action

F1in measurement | ALL Does first DIST, then REC. (See below)
dialog

F1 in configuration |CONT | Continues to the logically following
dialog dialog.

2 For instance, the user of a LEICA theodolite assumes that DIST takes the distance
(with the common dialogs), ALL does DIST and then REC, etc.
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Key Caption | Action

F2 DIST Start distance measurement.

F3 REC Records the previously measured /
computed data.

SHIFT-F1 HELP Displays a help text if the theodolite help

functionality is enabled. This key is
provided and handled completely by the
system, it is not accessible from

GeoBASIC.
SHIFT-F6 QuUIT Terminates an application.
ESC Cancels an input or goes a step back.
GeoBASIC applications should handle it.
CODE Shows the coding dialog.

8.3 NAMING CONVENTIONS

We propose some naming conventions for GeoBASIC. More extensive
conventions can be found in the naming conventions for Microsoft Access (which
are tied closely to Visual Basic conventions).

8.3.1 Variable names

Variable names of simple types (i.e. all the scalar types and strings) may be tagged
to indicate their type. Prefixes are always lowercase so your eye goes past them to
the first uppercase letter — where the base name begins. If the base name consists
of more than one word, upper case letters within the name are used to distinguish
its parts.

Note These naming conventions carry only a semantics for the programmer,
not for the compiler.

¥ See "Naming Conventions for Microsoft Access, the Leszynski/Reddick
Guidelines for Access", Microsoft Development Library 1995.
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The base name succinctly describes the object. For example, Poi nt Nunber or
just Poi nt No for the number of a point. Object tags are short abbreviations and
simplifications describing the type of the object. For example, the tag i ' in

i Poi nt No denotes that the type of the variable is | nt eger . The following table
lists the tags for the GeoBASIC types.

type tag
I nt eger

Logi cal
Doubl e

Di st ance
Subdi st ance
Angl e
Pressure
Tenperature
String

uw QO 0 0 Q0 Q0 Q9 — T

Note that all types which represent floating point numbers are tagged by 'd". This is
because operations valid for the type Doubl e are also valid for the other d—
tagged types.

If there are several similar object names, a qualifier may follow the name and
further clarify it. For example if we kept two special point numbers, one for the
first point and one for the last, the variable names would be the (qualified)
variables i Poi nt NoFi r st andi Poi nt NoLast .

Structure types do not have a default prefix, if needed the (abbreviated) type name
could be used. For arrays the base name itself could contain the information that
the variable names an array.

For global variables an additional prefix 'g' might be useful.

8.3.2 Constants and user-defined types

Constants begin with an upper case character. If constants contain only upper case
characters (as most of the predefined constants do) the underscore '_"is used to
separate parts of the name. Often constants can be grouped together, then a prefix
is used to denote their common criterion. For example the return codes use RC, as
in RC_OK, RC_ABORT, etc.

8-10 TPS1100-Version 1.30



GeoBASIC User Manual 8 — Typical GeoBASIC Programming

Mostly constants are globally defined. For local constants an additional prefix
"1 oc' might be useful.

User defined types begin with an upper case character. Use the postfix'_TYPE,

' _Type' or 'Type' (according to the naming convention used for the type name
itself) appended to the type name to denote that it is a type structure. Alternatively,
you can use a prefix T'. (For types these conventions are useful since GeoBASIC
is not case sensitive. Hence, for example, if there is a type Dat e no variable can
be named dat e. If the type has the name TDat e or Dat e_Type or Dat eType,
there can.) As for local constants, local types might be prefixed with* | oc' .

8.3.3 Procedures

A procedure name begins with an upper case letter and succinctly describes the
action that is performed. Variables that denote parameters passed to a function or
subroutine (in the parentheses after the function/subroutine name) should be well
documented, also indicating whether they act as input, output, or input and output
parameters.

8.3.4 Keywords

GeoBASIC keywords are all in upper case letters. For example, DI M FOR, LOOP,
FUNCTI ON, etc.

8.3.5 Labels

For error labels (ON ERROR GOTO) we use the function/subprocedure name with
the qualifier' _Err' appended.
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SUB Label Exanpl e ()
'code of the procedure

Label Exanpl e_Err:
SELECT CASE ERR
"handl e specific errors here
CASE ELSE
"generic error handl er here
END SELECT
END Label Exanpl e

8.3.6  Remark on naming conventions

Naming conventions never replace the judicious use of comments in your
GeoBASIC program code. Naming conventions are an extension of, not a
replacement for, good program-commenting techniques.

Formulating, learning, and applying a consistent naming style require a significant
initial investment of time and energy. However, you will be amply rewarded when
you return to your application a year later to do maintenance or when you share
your code with others. Once you implement standardised names, you will quickly
grow to appreciate the initial effort you made.

To complete the discussion about naming conventions, we mention the use of
program headers:

In every function/subprocedure there should be a header describing, at a minimum,
purpose, and parameters passed and/or returned. (In addition there might be
comments, the author's name, last revision date, notes, etc.)
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9 REFINED GEOBASIC CONCEPTS

In GeoBASIC several concepts are implemented to utilise and standardise
programming and applications.

9.1 UNITS

Working with units always gives rise to the problem that different users want to
work with different units. In geodesy, take the vertical angle as an example: some
surveyors measure in Gon, some in radians, others in percentages. And, in addition
to the unit-problem, there is the question where to fix the zero point of some scale.
Again for the vertical angle example: some surveyors want to have zenith angles,
some nadirs, some something in between.

To cope with this situation there is a fine automatic unit handling system built in
the theodolite system, and the GeoBASIC programmer can take full advantage of
it. All that has to be done in a GeoBASIC program, is to keep all values in SI units
and, when a value has to be displayed specify what kind of value it is: a horizontal
angle, a vertical angle, a distance, a temperature, etc. All the formatting, together
with choice of the right representation (the user may define this in his theodolite
system configuration with which the GeoBASIC programmer is not concerned),
and displaying the unit after the value are handled automatically. (Of course the
programmer can also decide not to use this automation and handle everything on
his own. But values obtained from the system will be in SI units anyway.)

9.1.1 What the GeoBASIC programmer has to do

e Use Sl units throughout the program. All computations are done with values
in SI units.

e When displaying, specify the correct data type i.e. Di st ance for the value is
displayed. See description of the MM _Pr i nt Val function in the "Reference
Manual".

We will give an example of measuring an horizontal angle, computing the
difference to a given angle, and displaying the difference on the display. (Note that
we use the Get Angl eHz routine from the MeanHz program (see 10.1), and we
assume that a text dialog has been opened properly. The angle difference is
normalised to the range 0 to 2xTT)
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Example
DI M dHz1 AS Angl e "first horizontal angle
DI M dHz2 AS Angl e "second horizontal angle
DIM I ValidHz2 AS Logical 'indicator if second
' angle is valid
DI M dDi ff Hz AS Angl e "the difference of the
angl es

"assune dHz1 is initialized here to an angle
"in radi ans

Get Angl eHz( dHz2, |ValidHz2 )

dhDiffHz = dHz1 - dHz2
GM _Adj ust Angl eFr onZer oToTwoPi ( dDi ffHz )

MM _PrintVval ( 20, 0, 8, 3, dDiffHz, |ValidHz2,
MM _DIMON )

The output is as follows:

If the Get Angl eHz routine returned a valid angle, also the difference

dDi f f Hz will be valid (this is why | Val i dHz2 is used in the

MM _Pri nt Val function). In this case the angle will be formatted in an 8
character wide field with 3 decimals, afterwards the unit according the
theodolite system configuration will be displayed.

Assume that gon is set and the angle difference was 1.5473452 radians,
then at position 20 in line 0 the output will be « 98, 507 g».

If the angle returned from Get Angl eHz was not valid, five dashes will be
displayed « =~ ----- g».

9.1.2 What the user/surveyor has to do

The user has to set up the units, in which he want to work, in the theodolite system
configuration. All outputs that use the theodolite system will automatically be
formatted according to this setting.

9.2 THE USER MEASUREMENT DIALOG

The User Measurement Dialog (sometimes referred as MDIg) standardises the
visualisation of the measurement values in GeoBASIC. Each value (i.e. vertical
angle, horizontal distance) has a predefined output format. Thus the GeoBASIC

9-2

TPS1100-Version 1.30



GeoBASIC User Manual 9 — Refined GeoBASIC Concepts

programmer has only to define, on which line a value should be displayed. All
lines begin with a brief description of the value.
For example (Output of the horizontal distance):

«Horiz.Dist: 158. 287 m»
Additionally the measurement parameters and (self-definable) application
parameters can be displayed in the measurement dialog. Thus a user is able to
change measurement parameters immediately and without leaving the dialog. All
measurement values and measurement parameters are saved in the theodolite’s
data pool as system parameters.

We distinguish between measurement and application parameters. The former are
defined by the system in it’s meaning and data type. The letter can be defined
freely by the user. Please refer to Appendix H in the reference manual for a list of
all system and application parameters, which can be used in a measurement dialog.

9.2.1 Configuration of the User Measurement Dialog

Before using the measurement dialog we have to define its contents. There are 3
types of possible entries:

»  System parameters:
The routine GSI _Set Li neMDl g places a system parameter (measurement
value or measurement settings) on a line.

e Pure text line:
The routine GSI _Set Li neMDl gText places any text on a line.

» Application parameters:
The routine GSI _Set Li neMDI gPar places a (self-definable) application
parameter on a line.

Note The user measurement dialog configuration is automatically initialised
with the entries of the first system measurement dialog.

Thus all lines which are not configured by the GeoBASIC programmer shows the

same parameters as the first system measurement dialog. For further explanations

how to configure the user measurement dialog read the description of the 3 system
functions (GSI _Set Li neMDl g, GSI _Set Li neMDl gText,

GSl _Set Li neMDl gPar ) in the reference manual.
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9.2.2 Creating the User Measurement Dialog

After the definition of the content GSI_CreateMDIg analogous to the creation of a
text dialog creates the user measurement dialog. For adding buttons to the dialog
use MM _AddBut t on.

9.2.3 Executing the User Measurement Dialog

In the following example a measurement dialog is created with the horizontal angle
on line 2 and the buttons “DIST” on F2-key and “QUIT” on SHIFT-F6-key. All
other lines are predefined by the system. After the creation of the dialog the
measured values will be updated in a loop:

' Change line 2
GS| _Set Li neMDl g(2, GSI _PAR_Angl eHz)
GSI _CreateMd g (2, "MEAS', "Measurenment Test",
"Measurement Help...")
" Addition of buttons
MM _AddBut t on(MM _F2_KEY, "DI ST")
MM _AddBut t on( MM _SHF6_KEY, "QUIT")
| Done = FALSE
DO WHI LE NOT | Done
GS| _Updat eMeasur enment (TMC_AUTO_| NC, WAI TTI ME,
| RecVal id, iCode, FALSE)
GSI _Updat eMDl g(i Button)
SELECT CASE i Button
CASE MM _F2_KEY
'"DI ST Button --> neas a di stance and angl es
BAP_MeasDi st Angl e(i Di st Mode, dHz, dV, dDist, TRUE,
MEAS)
CASE ' ..
" handl e ot her keys
CASE MM _ESC KEY, MM _SHF6_KEY
"done --> exit this routine
| Done = TRUE
END SELECT
LOOP ' end neasurenent | oop
' del ete measurenent dial og
MM _Del et eDi al og()

The routine GSI _Updat eMeasur enment updates the measurement values in the
theodolite data pool. GSI _Updat eMDI g updates the user measurement dialog
with the new values and returns the pressed button. For further explanations read
the description of these system routines in the reference manual.
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If the user measurement dialog is not used any more it must be deleted with
MM _Del et eDi al og.

See the example program MEAS.GBS for a typical usage of the user measurement
dialog.

9.2.4 Mixing the User Measurement Dialog with Other Dialogs

There can be only one user measurement dialog at a time, i.e. an existing user
measurement dialog must be deleted with MM _Del et eDi al og before a new
one can be created with GSI _Cr eat eMDl g. If a user measurement dialog is
active, no text dialog can be opened and vice versa.

But a graphics dialog may be opened while a user measurement dialog is active.

Note The reverse is not the case: a user measurement dialog may not be
opened while a graphics dialog is open. If a user measurement dialog
and a graphics dialog are open, the graphics dialog has priority, i.e. all
future function calls are related to the graphics dialog until it is closed.

9.3 TPS1100 CONFIGURABILITY

In general, each part of an application, which should be accessible from outside,
has to be of the form ‘GLOBAL SUB’. These points are known as entry points and
can be used in two ways. First they can be linked to a menu item (of the a system),
and second they can be described as configuration item.

9.3.1 Adding the program in a System Menu

The easier way to access an entry point of an application is to link it to a menu
item during the installation phase. Please refer to the Reference Manual
MM _Cr eat eMenul t em for further explanations.
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9.3.2 Import the program in a User Configuration

The TPS1100 series theodolites support the concept of individual configurations.
In a configuration the user can define his own dialogs or menus and link them to
certain events (i.e. pressing the PROG key or Power ON). If the event occurs then
the linked dialog or the menu will be displayed. The user can create and change his
configuration on the PC with the Customisation Tool.

The import of a GeoBASIC program in a user configuration means, that an
external GeoBASIC routine is linked with an item of a user defined menu, a button
of a user defined dialog or directly with an event. If either the event occurs or the
button is pressed or the menu item is selected, then the linked external routine is
executed. For the import of a GeoBASIC program the Customisation Tool needs a
special file named APPInfo-file with the necessary information about the program.

The usage of the APPInfo-file in the Customisation Tool:
« Start the Customisation Tool

« Open a configuration file, appropriate text- and definition files

» Choose Import Application from the file menu

« Check the box named with the program name (i.e. ApplnfoExample)
* Press the OK button

Now the globally accessible subroutines may be added to menus, buttons, etc.
simply by using drag and drop.

Generate the Applnfo-file
The Applnfo-file is automatically generated during compilation, if there is a
application information (short Applnfo) section in the GeoBASIC source file.

Note The Applinfo-section has to occur at the end of the source code. The
Applnfo-section is optional; if there is no Applnfo-section in the
GeoBASIC source file, the Applnfo-file generation is omitted. The
global routine “I nst al | “ is optional, since any global routine may be
associated with a menu entry, using the Applinfo-file via the
Customisation Tool.

The following GeoBASIC sample code illustrates the usage of the Applnfo-section
in a GeoBASIC source file. See also the sample program Appl nf oTest . gbs.
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PROGRAM Appl nf oExanpl e

GLOBAL SUB d obal Subl
Di m dummy As | nteger

MM _WiteMsgStr("Appl nfoExanmpl e.", "d obal Subl in
Appl nf oExanpl e cal l ed", MM _MB_ (X,
dunmy)

END d obal Subl

GLOBAL SUB d obal Sub2
Di m dummy As | nt eger

MM _WiteMsgStr("Appl nfoExampl e.", "d obal Sub2 in
Appl nf oExanpl e cal l ed", MM _MB_ (K,
dunmy)

END d obal Sub2
END Appl nf oExanpl e

"Application Information for Config Tool

APPI NFO
CENERAL
SET Aut hor "Leica AG CH - Heerbrugg"
SET Desc " Appl nfo Exanpl e Application”
SET TheoMbdel "TCA1100"
END GENERAL

ENTRYPO NT @ obal Subl

SET CapLg "d obal Sub 1"

SET CapSh " GSuBl"

SET Desc "test of appinfo subroutine 1"
END d obal Subl

ENTRYPO NT @ obal Sub2

SET CapLg "d obal Sub 2"

SET CapSh " GsuB2"

SET Hel p "displays a nessage and exits"
END d obal Sub2

END APPI NFO

The global subroutines G obal Subl and G obal Sub2 are indicated as entry
points for the import in a user configuration. Refer to Chapter 2.11 in the
Reference Manual for a description of the syntax in BNF-form.
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The following figure depicts the whole scenario, from the generation of the
Applnfo file over the import in a user (definable) configuration to the loading of
the configuration into the theodolite:

GeoBASIC
source file

Applnfo

\_/—

|

GeoBASIC
compiler

|

N\

Applnfo
file

\_/_

Other
generated

files

|

Customi-
sation
Tool

Theodolite

Con- loader

figuration
files

=

9.4 INTERAPPLICATION-CALL

The inter-application-call makes it possible to call a subroutine in another
GeoBASIC program. With this concept the GeoBASIC programmer can use the
same subroutine in several programs.
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9.4.1 Definition of a subroutine for Interapplication-Call

If a subroutine should be called by another application, it must be defined as a
global subroutine.

Example:

PROGRAM | AC2
GLOBAL SUB | nterAppEntry
DIMiButton AS | NTEGER
MM _WiteMsgStr("Welcone in | AC2","I AC2", MM _MB_ (K,
i Button)
END | nt er AppEntry
END | AC2

9.4.2 Call the global subroutine

Before calling the global subroutine, the GeoBASIC programmer has to check
with CSV_Li bCal | Avai | abl e if the subroutine is available. That usually
means if it is loaded or not. Is the subroutine available, he can invoke it with
CSV_Li bCal I .

Example:

DIM | Avai l abl e AS LOJ CAL
' Check if global subroutine is avail able
CSV_Li bCal | Avai | abl e("I AC2", "I nter AppEntry", | Avail abl e)
I F | Avail abl e
"avail abl e, call global subroutine
CSV_Li bCal | ("I AC2", "InterAppEntry", "BASIC")
END | F

See the example program IAC.GBS and IAC2.GBS for a typical usage of inter-
application-call. For further explanations read the description of CSV_Li bCal |
and CSV_Li bCal | Avai | abl e in the reference manual.

9.5 SYSTEM FUNCTION CALL

If a theodolite user creates his own configuration on the PC with the Customisation
Tool, he has a wide selection of predefined system functions which he can add to
menus, buttons, etc. After the loading of the configuration he calls the system
functions by selecting the appropriate menu item or button.

The GeoBASIC programmer has the same possibilities. With the routine
CSV_SyscCal | he can call the system functions in his programs. Because some
system functions do not run on every theodolite type, there is a routine
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CSV_SyscCal | Avai | abl e, which returns if the system function can be
executed.

Example:

DI M | Avai | abl e AS Logi cal
CSV_SysCal | Avai | abl e( CSV_SFNC_Posi t ConpassDl g,
| Avai | abl e)
I F | Avail abl e
CSV_SysCal | (CSV_SFNC _Posi t ConpassD g)
END | F

If the system function CSV_SFNC_Posi t ConpassDl g can be executed (RCS
mode is activ), then the dialog RCS orientation with a compass is displayed. For
further explanations read the function descriptions of CSV_SysCal | and
CSV_SyscCal | Avai | abl e in the reference manual. In Appendix H of the
reference manual there is a list of all system functions.

9.6 SYSTEM EVENT GENERATION

Every configuration for a TPS1100 series theodolite is event driven. The user or
the system itself generates an event (e.g. the user has pressed the PROG key or the
initialisation sequence is finished) and the configuration functionality executes
then the linked action (menu, dialog, macro, application or system function).

A GeoBASIC program can generate all events, which can occur in the theodolite
system software, also. To generate a system event the same functions can be used
as for calling system functions. The routine CSV_SysCal | is used for the
generation of system events. The routine CSV_SysCal | Avai | abl e returns
TRUE, if there is an action linked to the requested event and the action can be
executed.

Example:

DIM I ItenmDefined AS Logi cal
CSV_SyscCal | Avai | abl e( CSV_EFNC_Conpensat or Setti ng,
I It enDefi ned)
IF I'ltenDefined
CSV_SysCal | (CSV_EFNC_Conpensat or Set t i ng)
END | F

If a configuration item is defined for the system event CSV_EFNC _

Conpensat or Set t i ng (compensator setting event; usually connected to a
compensator setting dialog) CSV_EFNC_Conpensat or Set ti ng is generated
and the appropriate system function, application, macro, dialog or menu is
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executed. For further explanations read the function description of
CSV_SyscCal | and CSV_SyscCal | Avai | abl e in the reference manual. In
Appendix H of the reference manual there is a list with all system events.

TPS1100-Version 1.30 9-11



GeoBASIC User Manual 10 — GeoBASIC Sample Programs

10 GEOBASIC SAMPLE PROGRAMS

10.1 MEANHZ — MEAN VALUE OF HORIZONTAL
ANGLE MEASUREMENTS

10.1.1 Program description

The program "MeanHz" measures a number of horizontal angles and computes its
arithmetic mean value. The measured angles and the mean angle can then be
displayed graphically.

Program flow:

First, the user may enter the number of horizontal angles he wants to measure.
(The number of angles must be within a certain range.) Then the angles are
measured — each time the REC key is pressed the current horizontal angle is
recorded.

As soon as the requested number of angles is measured, the mean angle is
computed and displayed. Now the user has the choice either to display the angles
graphically, to move the theodolite to the computed mean angle or to quit the
program. (The program can be terminated with the ESC button or the QUIT button
on shift-F6 at any time.)
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Input the number of
angles to measure

v

Measure the angles

v

Compute and
display mean angle

Draw the angles
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Show
Graphics ?

No

Position theodolite | |
Yes P onmean angle

Move theo to
mean angle ?

No
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10.1.2 Source code listing

See example file "neanhz. gbs™

PROGRAM Mean

Sanpl e application for building the nean val ue of angles

Measures a user defined nunber of horizontal angles and cal cul ate
' the nmean angle. The neasured and the nean angle can al so be

di spl ayed graphically.

CeoBASIC 1.0 for TPS1100 Series Instrunents
' (c) Leica AG CH - Heerbrugg 1998

' d obal Declarations

CONST MaxNoHz =9 ' Maxi mum nunber of angles that can be
' measur ed

CONST CaptionShort = "MEAN' ' Short caption (displayed |lefthand, in
"top line)

'Type to store the angles (for graphics)

TYPE DI M

TAngl es (MaxNoHz) AS Angl e
END
DMfld AS Fileld "File identification

Descri ption
' Adds the programinto the theodolite's PROG nmenu. The progranis
(application's) name is 'Mean', the global routine to start is
' "Main' and the programnenu itemw || be named ' MEAN HZ'.

MM _CreateMenulten{ "Mean", "Min", MM _MENU PROGVENU, "MNMEAN HZ")
END I nstall

SUB RecordVal ue (dHz As Angle, byVal dMean As Angle)

Descri ption
' Wites the value to data link and file.

DI M sVval 1 As String30
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DI M sVal 2 As String30
DI M sCut As String255

ON Error Resume Next "Ignore all errors
MM _For nmat Val (MM _FFORMAT_HZANGLE, 10, 2, dHz, TRUE,
MM _DEFAULT_MODE, sVal 1)
MM _For nat Val (MM _FFORMAT_HZANGLE, 10, 2, dMean, TRUE,
MM _DEFAULT_MODE, sVal 2)
sQut = "hz: " + sVall + "npean: "+ sVal 2 ' Conput e out put text
'"Wite to data link and file
Send(sQut)
Print(fld, sQut)

END Recor dVval ue

Descri ption
' Measures the horizontal angle 'valid indicates if the dHz is
valid.

Par aneters
' QUT: dHzQUT, IValid

DI M t heoAngl e AS TMC_Angl e_Type ' The nmeasured val ues

DiMilnfo AS | nt eger 'Return code
ON Error Resume Next "Ignore all errors
'get angle

TMC_Get Angl e( theoAngle, ilnfo )
IF (Err = RC_OK) THEN

IValid = TRUE

dHz = t heoAngl e. dHz
ELSE

I Valid = FALSE
END | F

END Get Angl eHz
SUB ShowGr aphi cs( byVal iNoPoints AS | nteger, angles AS TAngl es,
byVal dMean AS Angle )
Description
Di spl ays the neasured and the nean horizontal angles
graphi cal | y.

Par aneters
' I'N. i NoPoi nts, angles, dMean

DIMi X AS | nt eger 'x coordinate
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DIMiY AS | nt eger 'y coordinate

DIMiButton AS Integer "button id

CONST CX = 90 "display center x coordinate

CONST CY = 24 "display center y coordinate

CONST DL = 20 "length of line

CONST HELPTEXT = "Visualizes the angles with lines fromthe
station. " +
"The conputed nean angle is shown by the |onger
line. " +

"The north angle is 0."
MM _Creat eG aphDi al og( CaptionShort, "PICTURE", HELPTEXT )
"Draw center and circle
MM DrawCircle( CX, CY, 3, 3, MM _NO BRUSH MV _PEN BLACK )
MM _DrawC rcle( CX, CY, DL, DL, MM _NO BRUSH, MM _PEN BLACK )
"Draw lines for angles (there are i NoPoi nts angl es)
DO WHI LE i NoPoints > 0

i X NT( DL * SIN(angl es(I NT(i NoPoints))) )
iY NT( DL * COS(angl es(! NT(i NoPoints))) )

‘conpute the line
|
|

MM _DrawLi ne( CX, CY, CX+i X, CY-iY, MM _PEN BLACK )
i NoPoints = i NoPoints - 1
LOOP

"Draw line for dMean

i X = INT( (DL+4) * SIN(dMean) )

iY = INT( (DL+4) * COS(dMean) )

MM _Drawli ne( CX, CY, CX+i X, CY-iY, MM _PEN DASHED )

"Wait for key press and finish dialog
MM _AddButton( MM _F5_KEY, "END' )
MM _Get Button( iButton, FALSE )

MM _Del et eDi al og()
END ShowGr aphi cs

GLOBAL SUB Mai n

Description
' Reads the nunber of points to be neasured. Measures these points,
cal cul ates the nean value and shows the result or moves (if
notori zed) the TPS tocal ul cated position.

DI M i NoPoi nt s AS | nteger "nunber of points to neasure
DI M i CurrNo AS | nt eger ‘current point nunber
DI M | NoGk AS Logi cal "TRUE if no of points are valid
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DI M | HzGk AS Logi cal "TRUE if neasured hz is valid
DI M dHz AS Angl e ' measured hz
DI M st oreHz AS TAngl es "array of neasured angles
DI M dMean AS Angl e ‘cal cul ated nmean angl e
DI M | KeyPressed AS Logi cal "TRUE i f button pressed
DM i Button AS | nt eger "id of pressed button
DIM Fam |y AS TPS_Fam Type 'this data structure is used to
store

"informati on about the system
ON Error Resume Next ‘ignore errors

' check which type of instrument is active and open file
CSV_GCetlnstrunment Fam ly( Famly )
IF ( Famly.|Sinmulator ) THEN
pen( "C:\\results.txt", "Append", fld, 0)
ELSE
pen( "A:\\results.txt", "Append", fld, 0)
END I F

'set up dialog and input iNoPoints

MM _CreateTextDialog ( 6, "MEAN', "HZ MEAN VALUE",
"Conpute nean HZ for a number of
neasurenments. " )

' Ak hkhkkhkhkkhkkhkhkkkdhkhkhkhkhkdkhkkdrkkkkkxxxx

* read in i NoPoints *
' RS R E SRS RS SR SRS EE SR SRS EEEEEESE]
i NoPoints = 3
| NoCk = TRUE

MM _PrintStr( 0, 0, "No of points:", TRUE )

MM _AddButton( MM _F1_KEY, "CONT" )

MM _AddButton( MM _SHF6_KEY, "QUIT" )

MM _Inputint( 26, 0, 2, 1, MaxNoHz, MV _DEFAULT_MODE, i NoPoints,
I NoOk, iButton )

'setup rest of dialog

iCurrNo = 1

MM _PrintStr( 0, 1, "Curr. point :", TRUE)

MM _Printval( 26, 1, 2, 0, iCurrNo, TRUE, MM _DEFAULT_MIXDE )
MM _PrintStr( 0, 2, "HZ :", TRUE )

MM _AddBut t on( MM _F3_KEY, "REC' )

"init nmean val ue
dMvean = 0.0

‘get iNoPoints points (abort if ESC or QUT is pressed)
DO WHI LE (i CurrNo <= i NoPoints) AND (iButton <> MM _ESC KEY) AND
(i Button <> MM _SHF6_KEY)
MM _PrintVal ( 26, 1, 2, 0, iCurrNo, |NoGk, MM _DEFAULT_ MODE )

MM _CheckButton( | KeyPressed )
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I F | KeyPressed THEN
MM _Get Button( iButton, FALSE )

SELECT CASE i Button
CASE MM _F3_KEY, MM _F1_KEY
Get Angl efz( dHz, THzOk )

storeHz(i CurrNo) = dHz
dMean = dMean + dHz

"if REC pressed record val ues

IF iButton = MM _F3_KEY THEN
Recor dVal ue(dHz, dMean/i Curr No)

END | F

iCurrNo = iCurrNo + 1
END SELECT
ELSE

' updat e di spl ay
Get Angl eHz( dHz, | HzGCk )
MM _Printval ( 20, 2, 8, 3, dHz, |HzOk, MM _DEFAULT_MODE )

END I F
LOooP

Vhhkkhkkhkkhkkhkkhkkhkkhkhkkhhhkkhkhhhhhhhhhhkk

' * show results *
R EEEEEEEEEEEEEEEEEEEEEEEE]

"if execution should procede
IF (iButton <> MM _ESC_KEY) AND (iButton <> MM _SHF6_KEY) THEN

'setup new buttons

MM _Del eteButton( MM _F1_KEY )

MM _Del eteButton( MM _F3_KEY )

MM _AddButt on( MM _F3_KEY, "SHOW )
MM _AddButton( MM _F4_KEY, "EXIT" )
MM _AddButton( MM _F5_KEY, "GOTOM' )

' conput e nean val ue

dMean = dMean / i NoPoints

MM _PrintStr( 0, 3, "Mean HZ ", TRUE )

MM _Printval ( 20, 3, 8, 3, dMean, TRUE, MM _DEFAULT_MODE )

DO VWHI LE (iButton <> MM _ESC KEY) AND (i Button <> MM _SHF6_KEY)
AND (i Button <> MM _F4_KEY)

MM _Get Button( iButton, FALSE )
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SELECT CASE i Button

CASE MM _F3_KEY
ShowGr aphi cs( i NoPoi nts, storeHz, dMean )

'move theo to the conputed nmean horizontal angle
CASE MM _F5_KEY
BAP_PosTel escope( BAP_PCSI T_HZ, BAP_POS_MSG, dMean, O,
0.1, 0.1)
END SELECT
LooP
END I F

'clean up text dialog
MM _Del et eDi al og()

'close output file
Cl ose(fld)

END Mai n
END Mean

10.2 SAMPLE PROGRAMS

These code samples gives you some help for building your first applications. Each
of them should give you some hints in a specific problem domain.

e appi nfotest. ghs Thisexample shows the use of the application
information section in the GeoBASIC source file.

e codefunc. gbs An example of a program which will be called,
when the Code-key has been pressed.

e cursor.ghs Cursor control in a dialog.

e« error_ha. gbhs This program shows how error handling changes

execution of a program.

e | anguage. gbhs Take this program as an example to support
multiple language applications. Two language files
and its text databases are provided to see how
multilingual support works.

* meanhz. gbs This sample shows the calculation of the mean
value of horizontal angle measurements, see Chapter
10.1.
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e neas. gbs
 meas_od. gbs
e stringer.gbs
 test.gbs

e tracking. gbs

e menu. gbs
e dirlist.gbs

e incl main. gbs
e iac.gbhs

A simple example how to measure with BAP-
functions, including Quick-Coding

A simple example how to measure and how to record
data in an own data-format, including Quick-Coding

This example shows in which situations typical
errors may occur.

An empty frame for building up a GeoBASIC
application.

This program shows possible techniques to take
advantage of the measurement facilities.

A simple menu handler.

This example shows how to get PC card information
and how to read a directories content.

This example shows the usage of an include file.
An example for an interapplication call.
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11 PORTING A TPS1000 ORIGINATED PROGRAM

The implementation of the TPS1100 theodolite series includes several new
concepts compared to the firmware of TPS1000 theodolites. To follow up these
new concepts and to take care of functionality that has been changed or removed in
the implementation of TPS1100 firmware, GeoBASIC programs, once developed
for TPS1000 hardware, cannot be compiled without changing the source code.

In this chapter we will cover this subject and we try to give some guidelines to
help the developer to port the source code onto the new platform. During the
design phase of GeoBASIC for TPS1100 systems we took certain care to make the
migration as smooth as possible. Although all programs’ source code has to be
changed, the effort to port it will be for the most applications not that high.

In the very end this means also that the developer has to maintain two source code
bases.

11.1 TPS1100 HARDWARE RELATED CHANGES

11.1.1 Display Line Length

The TPS1100 series instruments use a different liquid crystal display. The
difference means also that one can use only 29 characters per line. To be
‘independent’ of the display length we defined the string type Di spl ayLi ne. It
does not contain the string length in the name, hence this should help in future to
port applications. To be compatible with older, TPS1000 GeoBASIC programs we
did not change all St r i ng30 declarations. Of course only 29 characters will be
printed out to the display.

11.1.2 Keyboard

The number of keys has been reduced, there is no CONT-Key any longer. Remove
all MM _CONT_KEY appearances in the source code. We deleted the definition of
this constant to make it more obvious to the programmer that he has to change the
source code and think about any button assignments.
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11.2 CHANGES TO THE SIMULATOR

Now TPSSim supports GeoBASIC programs larger than 64 KB. A restriction,
which turned out in the past, bothered the most of the GeoBASIC program
developers. We would like to point out that the SWTheo extension enables the
programmer to influence the execution of a program. With specific dialogs the
programmer gets the possibility to set or change certain (measurement) values. We
hope this helps a lot to simulate a more realistic TPS environment and makes it
almost obsolete to have an instrument at your hand to test your application. Of
course, still the final test of an application has to be done on an instrument. See
also the documentation of TPSSim for further explanations.

11.3 NEW CONSTRUCTS IN GB_1100

Due to some requests we added a few new constructs to GeoBASIC for TPS1100
instruments.

11.3.1 #include Statement

It is now possible to include a GeoBASIC source file in another one. Nevertheless
only one level of inclusion is allowed.

11.3.2 MID$ statement

Mid$’s implementation has been extended. Now Mid$ can be used to assign a
character or a substring to another string at a certain position. In this way single
characters of a string can be set or replaced.

Examples:
T = “abcdef”
Mid$(t, 2, 1) = "+" results in “a+cdef”
Mid$(t, 4) = "--e- " results in “a+C------------ ”

11.3.3 Application Info

A general concept of configurability has been introduced for the TPS1100 family
of instruments. This gives totally new customisation possibilities into the hand of
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the developer and more to the customer support. Up to a certain degree
GeoBASIC supports this configurability. For example an assignment of a
GeoBASIC program to a menu item can be changed by the new configuration
utilities. Or it can be assigned to a function key.

To support these new features we extended the concept of the program by a
section that describes the attributes of it.

This (informational) section can be appended optionally at the end of the source
file. See the extra explanation of it to get further information about it.

11.4 GEOBASIC SOURCE CHANGES

Many GB programs have a similar structure. Therefore it does not surprise that
many programs have to be rewritten in the same way to be compilable and
executable for TPS1100 GeoBASIC.

11.4.1 General Dialog Changes

The CONT key does not exist any more on the TPS1100 instruments. Scan your
source code for MM _CONT_KEY and replace it by a function key. The TPS1100
guidelines use MM _F1_KEY normally for the CONT key functionality. This might
make it necessary to change your function key layout. Look at the existing dialogs
to get an idea and to be more consistent to the built-in dialogs, to which function
keys which functionality has been assigned.

In certain circumstances, where no function keys were left, the ESC key was the
only way to leave a dialog. Normally ESC leaves a dialog with leaving values
untouched.

MM _SHI FT_ESC_KEY will not be supported any more. Instead one has to
assign QUIT to (normally) Shift-F6. Quit leaves the whole application.

Note 'Old’ versions of constants and functions are left aligned. Newer
versions or replacements have been shifted to right. The listed changes
are ordered in an assumed importance.
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TPS1000

MM _Del et eG aphDi al og()
MM _Del et eText Di al og()
GS| _Del et eMeasDl g()

TPS1100

replaced by MM _Del et eDi al og()

Please notice that GB-TPS1000 supports conceptually 2(3) dialogs at once; a text
or a graphics dialog and in parallel a customisable measurement dialog - VDI g.

A typical application may create a text dialog and link a graphics dialog to a menu
button. Notice, that both dialogs exist at the same time and distinguish this
situation from another, where the text dialog will be deleted before the graphical
dialog will be created. In the former case one can go back to the text dialog
without recreating it. In the latter the text dialog has to be rebuilt. In GB_TPS1100
text and measurement dialog are mutually exclusive.

See the following scheme for a graphical explanation. ()" denotes a dialog.

TPS1000 TPS1100

(Text) and (MeasDIg) (Text or MDIg)

| |
(Graphic) (Graphic)

Graphic overrides Text and may
have it's own buttons. The other
way around is not possible At the
same time a MeasDIg may be
defined.

Graphic overrides Text or MDIg.
Text and MDIg are mutually
exclusive. Only one can be
defined at once. All three dialog
types may have their own buttons.

11-4
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Deleted: Replaced by a more general concept
GSl _Creat eMeasDl g() — see the reference manual for
GSlI _Defi neMeasDl g() GSI _*MDI g- routines.

GSl _Del et eMeasDl g() New routines are:

GSI _Cet Di al ogMask() GSl _Set Li neMdl g ()

GSI _Set Di al ogMask() GS| _Set Li neMD gPar ()
GSI _Updat eMeasDi g() GSI _Set Li neMDl gText ()
GSl _GetLineSysMd g ()
GSl _Set LineSysMDl g ()
GSl _CreateMd g ()

GSl _UpdateMdl g ()

11.4.2 Recording Format Settings

Deleted: Replaced by (extended):
GSl _Get RecFor mat () GSl _Get RecMask ()
GSl _Set RecFor mat () GSlI _Set RecMask ()

11.4.3 System Dialog Calls

Replacements for old dialog invocation calls:

GSI _ComDl g () CSV_SysCal I (
CSV_EFNC_GeoConfset up,
Caption )

GSl _Sel ect Tenpl ateFiles() | CSV_SysCall (

and CSV_EFNC_Set up,

GSl _Setup () Caption )

GSI _Stationbata () CSV_SysCal I (
CSV_EFNC_Set St ati on,
Caption )

GSl _TargetD g () CSV_SysCal I (
CSV_EFNC _Tar get Dat a,
Caption )
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11.4.4 EDM Mode Changes

Replacement for EDM_MODE by the extended BAP_Set MeasPrg ().

TMC_Get EDMVode () BAP_Set MeasPrg ()

TMC_Set EDMVode () BAP_Get MeasPrg ()

Deleted EDM modes: New defined modes:

EDM S| NGLE_STANDARD BAP_RED TRK DI ST

EDM_SI NGLE_EXACT BAP_SI NGLE_REF_STANDARD

EDM S| NGLE_FAST BAP_SI NGLE_REF_FAST

EDM_CONT_STANDARD BAP_SI NGLE_REF_VI SI BLE

EDM_CONT_EXACT BAP_SI NGLE_RLESS VI SI BLE

EDM CONT_FAST BAP_CONT_REF_STANDARD

EDM_UNDEFI NED BAP_CONT_REF_FAST
BAP_CONT_RLESS VI SI BLE
BAP_AVG REF_STANDARD
BAP_AVG REF_VI S| BLE
BAP_AVG RLESS VI SI BLE

11.4.5 Interface Changes

The following routines got a new interface.

_lInport CoordDl g ()
GSlI _ManCoordDi g ()

Refer to the reference manual to get the new interfaces.

11.4.6 Deleted and Added Identifiers and Types:

TPS1000 TPS1100
Deleted: New:
CSV_MAX_USERS CSV_W TH_REFLECTOR
CSV_| LLEGAL_USERNR CSV_W THOUT_REFLECTOR
RC CSV_| LLEGAL USERNR

Deleted

EDM_COMERR
EDM_NOSI GNAL
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EDM_PPM_VM
EDM_METER FEET
EDM_ERR12
EDM DI L99

New:

MM _SHI FT_CODE_KEY

For MM _Set Angl eRel ati on()
MM _HANGLE_CLOCKW SE_SOUT
H

Changed to return code:

MM _UNDEF_LANG

For MDlg routines:

MM _FFORMAT_STRI NG
New date format:

MM _DATE_JP

Deleted:

MM _MENU_EXTRA
MM _MENU_CONFI G

New:

MM _MENU_PROCRAMS
MM _MENU_PROGVENU
MM _MENU_AUTOEXEC

New GSI _| Dvalues:

GSI _ID SHz
GSI I D_CD DSC
GSI I D_PTCD _DSC
GSI _ID_PV_CD

GSI I D_PV_PTCD
GSI _I D_ACT_PTID
GSI _I D_BACKI D
GSI _I D_APP_DATAO
GSI _I| D_APP_DATAL
GSI _I| D_APP_DATA2
GSI _I| D_APP_DATA3
GSI | D_APP_DATA4
GSI _I| D_APP_DATAS
GSI _I| D_APP_DATA6
GSI _| D_APP_DATA7
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GST_TD_APP_DATAS
GSI _I| D_APP_DATA9
GSI _I| D_APP_DATAL0
GSI I D_APP_DATAL1
GSI _I D_FS_SCALE

New GSI _POl NT_TYPE:

GSI _BACKSI GHT
GSI _PO NT_CODE

GSl _PAR_* parameters
see GSI system functions.

Deleted:

TPS1100
TPS1700
TPS1800
TPS5000
TPS2003

New:

TPS1102
TPS1103
TPS1105

Old TPS_FAM Type:

i d ass
| EDMBUi | t 1 n
| EDMIypel |

| Motori zed

| ATR

| EGL

| DBVer si on

| Di odeLaser

| Laser Pl umret

New TPS_FAM Type:

i dass

| EDMBui I tIn (al ways TRUE)
| EDMIypel | (al ways FALSE)
| EDMIypel Il (al ways TRUE)
| EDMRef | ect orl ess

| Mbtorized

| ATR

| EGL

| Laser Pl unmet
| Aut oCol | i mati on

| Si mul at or | Si nul at or
New:
BAP_PRI SM M NI
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Deleted:
GSI DLG ID LIST

New:
TMC_RED TRK DI ST

11.4.7 Changes in System Functions

Deleted, because there is no equivalent function at the TPS1100 series
instruments:

BAP_Get Functionality (), BAP_SetFunctionality ()
BAP_Set FunctionalityDli g ()

CSV_GetCurrentUser (), CSV_SetCurrentUser ()
CSV_GetDL (), CSV_SetDL ()

CSV_Get User | nstrunent Nanme ()

CSV_Set User | nstrunent Name ()

CSV_Get User Nanme (), CSV_Set User Nane ()

GSl _Get St dRecMask ()

GSl _Get St dRecMaskAll ()

GSl _Get St dRecMaskCart esi an ()

Replaced by equivalent functions:
GSI_WDg ()

GSl _StartDisplay ()

GSl _Get StdDi al ogMask ()

Enhanced in certain ways. See the extended identifiers and constants above or
refer to the reference manual:

W -values

CSV_Get Pri smlype (), CSV_SetPrisnType ()
CSV_GetlnstrunmentFamly ()

Get MenoryCardl nfo ()

MM _Get Angl eRel ation (), MM _Set Angl eRel ation ()
MM _Set Dat eFormat (), MM _GCet Dat eFormat ()

New functions see reference manual for further details:
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MM CreateGBMenuStr ()

MM CreateGBMenultensStr ()
GSl _Set DataPath ()

GSl _GetDataPath ()

CSV_Set Tar get Type ()
CSV_Get Tar get Type ()

Interapplication and system calls
CSV_SyscCal | Avai l abl e ()
CSV_SyscCal | ()

CSV_Li bCal I (

CSV_Li bCal | Avai l abl e ()

11.4.8 Returncodes
Their definitions have been coupled totally to the definitions of the TPS1100

firmware. Please refer to the Appendix F in the reference manual for a detailed
listing.
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12 CHANGES IN GEOBASIC RELEASE 1.30

The Release 1.30 of GeoBASIC contains several new subroutines. It reflects user
requests and improvements in the TPS1100 Series firmware Release 2.0.

Note:
Release 2.0.

This GeoBASIC Release needs at least the TPS1100 Series firmware

The following paragraph shows the changed items. For a detailed explanation,
please see the “GeoBASIC Reference Manual”

12.1.1 New functions in Release 1.30

BAP_Sear chPri sm
CSV_CheckAl t User Task

CSV_Get Tenper at ure
CSV_Reset Al t User Task
GSI _CheckTr acki ng
GSI _ExecQCodi ng

GS| _Execut eAut oDi st

GSI _Get MDI gNr
GSl _CGet QCodeAvai | abl e

GSl _Get RecMaskNr
GSl _CGet RecOr der

GSI _Get WENt ryText

search prism

returns if an alternative user task was

running (i.e. FNC or PROG was pressed)
returns the internal instrument temperature
resets the "WasRunning"-flag

returns if distance tracking is running

executes Quick-Coding with/without recording

starts a distance measurement after changing the
distance mode (new buttons in FNC menu)

returns the current measurement display number

"returns if a valid code-list for Quick-Coding is
selected

returns the current recording mask

returns the recording order measurement-code or
code-measurement block

Get coding text-data from the Theodolite data
pool

TPS1100-Version 1.30
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GSI _Sel ect Code

GS| _Set MDI gNr

GS| _Set QCodeMdde
GS| _Set RecMaskNr
GSl _Set RecOr der
MM _Get VAngl eMbde

MM _Set Vangl eMbde
TMC_Get At nCor r

TMC_Get GeonPr oj ecti on

TMC_Get GeonrReduct i on

TMC_Get I ncli neStat us

TMC_Set At mCor r

TMC_Set GeonPr oj ecti on

TMC_Set GeonReducti on

select a code-list-code, but without recording it
(allows the recording in another format)

changes the measurement dialog (used i.e. for
>DISP buttons)

enables Quick-Coding
changes the recording mask
defines the recording order

returns if the V-angle is running (even if a valid
distance is available)

defines the V-angle mode

Gets the atmosphere part of distance measurement
corrections

Gets the projection part of distance measurement
corrections

Gets the reduction to the reference part of
distance measurement corrections

returns the inclination status (i.e. ready
for recording)

Sets the atmosphere part of distance measurement
corrections

Sets the projection part of distance measurement
corrections

Sets the reduction to the reference part of distance
measurement corrections

12-2
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12.1.2 New constants in Release 1.30

GSI _GET_NEXT

GSI _MAX_DLG LI NES
GSI _MAX_MDLG_MASKS
GSI _MAX_REC_MASKS
GSI _MAX_REC_W

GSI _MULTI _REC

GSI _NO_FI LE_CHANGE
GSI _SEARCH_FROM END
TPS1101

12.1.3 New datatypes in Release 1.30

HzAngl e

VAngl e

TMC_GEOM PRQJECTI ON Type
TMC_GEOM REDUCTI ON_Type
TMC_ATM TEMPERATURE. Type

12.1.4 New CSV_SysCall constants in Release 1.30

CSV_SFNC_CheckOri entation
CSV_SFNC_Current Set PpnDl g
CSV_SFNC_Def Sear chAreaDl g
CSV_SFNC_LoadAppl Dl g

CSV_SFNC _LoadSysLangDl g
CSV_SFNC_Set Def aul t Sear chRange
CSV_SFNC_Toggl eMeasPr gFast Rapi dTr k
CSV_SFNC_Toggl eMeasPr gRef RL
CSV_SFNC_Toggl eMeasPr gSt dTr acki ng
CSV_SFNC_Toggl eSear chAr ea
CSV_SFNC_Toggl eVAngl eMode
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1 INTRODUCTION

GeoBASIC is a programming language for LEICA theodolites and their simulation
on personal computers. The core language appears similar to today's common
Windows BASIC dialects, thereby it is easy to learn and use. However,
GeoBASIC's main power lies in its ability to use many of the existing theodolite
subsystems and dialogs, just by calling an appropriate built-in function: for setting
parameters, measuring, geodesy mathematics, and many things more. These tools
at hand, the programmer can quickly and flexibly build sophisticated geodesy
applications.

The user manual first describes the installation of GeoBASIC on a PC (Chapter 2).
Then, after learning how to create an GeoBASIC application (Chapter 3), it will
be shown how to actually load and execute a program on a LEICA theodolite
(Chapter 4) and on the Windows simulation (Chapter 5).

As these technicalities are mastered, the main topic is programming in GeoBASIC.
This manual will give you several hints on typical GeoBASIC programming
(Chapter 8), and introduces you to the design and programming of the theodolite
user interface and refined GeoBASIC concepts (Chapter 9).

Finally, GeoBASIC example programs are presented (Chapter 10). The reader will
find a sample code for measuring and computing the mean value of several
horizontal angles. Moreover some introductory examples are given to tell how
special problems can be treated.

Note All the details of the GeoBASIC language and system functions are
composed in the "GeoBASIC Reference Manual".
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2 INSTALLATION

The requirements for using GeoBASIC are a Personal Computer based on an Intel
486 processor or higher and at least 8MB of main memory. The installation of the
whole development environment occupies about 10 MB of disk space, excluding
the PDF version of the manual. The delivered software needs Microsoft Win95,
Win98 or WInNT to run successfully.

2.1 SETUP

The following directory structure is created during the installation per default.
Notice that the location of this directory tree is user definable. Hence it is not a
granted to be exactly that location. Notice also that the CodeConverter application
is installed in a separate Setup installation procedure.

.+-SurveyOfice

+- User Tool s

I
+- TPS1100Tool s

- CodeConverter

I
I
I
I
| - GBSanpl es
I

— & 4+ —

Content of the directories (only the main objects are listed):

e« TPS1100Tool s\
TPS1100. exe TPS Simulator for TPS1100 Series
GBSt udi 0. exe GeoBASIC IDE application
GBI _1100_xxx.prg  GeoBASIC Interpreter for TPS1100 series *)
and maybe several more tools, help files or DLL’s

e CodeConverter\

CGB_Dl g. exe CODE to GeoBASIC converter

Code_ex1. cod CODE sample

GBC_xxx. exe GeoBASIC Compiler for TPS1000 series *)
@Bl _xxx.prg GeoBASIC Interpreter for TPS1000 series *)

GBI _1100_xxx. prg GeoBASIC Interpreter for TPS1100 series *)
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Several TPS1100Sim specific directories which contain language files, code
lists, configurations and things like that.

* xxx means: i.e. 210 for Release 2.10

Loading the GeoBASIC Interpreter:

The GeoBASIC Interpreter will be loaded automatically with the loading of the
first application into the theodolite using the Software Upload for TPS1100. Hence
you have to copy the GeoBASIC Interpreter (GBI_TPS1100_xxx.prg) into the
same directory as the application before loading it. Otherwise you will get an error
message. (For details, please see Chapter 4.1 Loading a GeoBASIC program or
5.3 Loading and executing GeoBASIC programs)
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3 CREATING A GEOBASIC APPLICATION

Starting from the specification of a GeoBASIC application, several steps have to
be performed until the program can be executed on the theodolite or by simulation;

1. Write the program,

compile the program,

load the program, either onto the simulation or the theodolite, and
start the execution of it.

if the execution fails, start a debugging session.

a bk~ w

3.1 GBSTUDIO DEVELOPMENT ENVIRONMENT

GBStudio is an integrated development environment and includes a source editor,
compiler, project handling and a source level debugger. It is able to debug
GeoBASIC 2.10 applications for TPS1100 series total stations. Both, the TPS
simulator and the TPS device as the execution platform are supported.

=101 =i
Bl e B few Bl Do) e el =l
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{MEAS. GBS |
b= - jE= LEAEE BEAUCLEY PEaASIES Lh s T8 | =
EL_CheckTrmckirg( LTrecking f ||u.. Talus
[ ] DpdereTrckirgiereanm| ITeacking, 1QCcdsPTesled, ITcEd PR ol
. ; : LTewcle i1y FALIL
B PR RSN i, ik R AR S -
LFac¥alid THE
IT 1Tosck THEN
i e {Lpur ta 14
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GBStudio contains several views for different purposes. The main source view is
for showing/editing source files. The ‘Open Files’-tab can be used to switch
quickly between different source windows. Toolbars help the user to start actions
with one mouse click. The ‘Build/Output’-window is used to display informative
messages of the compiler and during the debugging session for the user.

Use the integrated help system to get more descriptive explanations of what can be
done with GBStudio. You can invoke the Help documentation by either using the
context-help-cursor (Edit toolbar) or the shortcut F1, which opens the content

page.

3.1.1 The Editor

It establishes a modern programming language editor, which supports syntax and
keyword highlighting, multilevel undo/redo, Intellisense and Tooltip info,
Bookmarks, indent and outdent of a block of source lines, and several other
features.

The “Workspace Preferences’-dialog can be used to customize the features, which
should be active during debugging.

Workspece Preferences |
Edice | Fanis |
Tabudsire widds [2 =
et Irdent: [
Syrla Highlighting: [+

Eoespoanid Cage: [#

Font.. I Cioniet Bazss, 10 pk

| ok | Cewsl 5 |  Hep |
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To choose a different font use the ‘Font ...’-buttons in the ‘Font’-tab, which will
offer a dialog to choose one of the installed fonts on the system. Fonts can be
chosen separately for the Editor window, Build/Debug output window and for the
Watch Variable window.

3.1.2 The Compiler

The source-file has to be compiled before it can be loaded and executed.
Compiling the source file with the GeoBASIC compiler results into 3 files, one for
the executable object itself (file extension “. gba”; i.e. sanpl e. gba), one for
the language data (file extension “. | ng”; i.e. sanpl e. | ng) and a debug-info
file (file extension “. ghd”; i.e. sanpl e. gbd). The first two files are necessary
to execute the program, either on a LEICA theodolite or with the simulator on a
personal computer. The debug-info file is necessary for debugging a program
using GBStudio. See the following diagram:

sample.gbs

l

GBStudio

' ‘ ;

sample.gba sample.Ing sample.gbd

Diagram: Compiling a GeoBASIC program

The compiler is fully integrated in the development environment. The compilation
of the source file is just one mouse click away. If an error occurs the editor will
place the cursor automatically at the position of the error in the source window.
Use Ctrl-F1 to get a more descriptive explanation of what caused the failure of the
compilation process.

Depending on the compiler settings also the debug info file is generated which is
necessary for debugging the application.
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Depending on the selected project type, use either the ‘Default Project
Preferences’-dialog or the ‘Project Preferences’-dialog to set the build options for
the compiler.

Default Project Preferences 0 x|

Promct Buld | Dabug |

Largaage: [ENGLISH Characim Sot: [0

™ Genesabe Statisics
[ Gensste Debuglrio

Dutged Pl |

Ouiput Path | Buowwse |
_tad |

ks Palber | & peoyects gl 1 DN dhgaustenE81_Di

[ ok ] coed | v | Hen |

The compiler understands the following options:

Setting Meaning

Language The language on which the resulting application is based
on. The default is ENGLISH, other languages are
FRENCH, GERMAN, etc.

Character Set The character set on which the application is based on.
The default character set is 0.
Output File The name of the resulting applications file name. If it is

empty, the resulting files get the same file base name as
the source code file.
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Output Path The path where the compiler places the generated
application files. The default is the source directory,
where the compiler gets the GeoBASIC source file. The
path has to be absolute and has to end with a "\"-
character.

Include Paths Set one or more directory-paths for include files. The
directory path must not have a "\" character at the end.

Generate Enable this flag, if you want the compiler to generate

Statistics some statistical information about the compiled
application.

Generate Debug | Enable this flag, if you want the compiler to generate a

Info debug info file, which is necessary to debug the
application

3.1.3 The Debugger

The debugger enables the programmer to debug GeoBASIC applications at source
level. Operations like Step, Step Over, Run, Set breakpoints and watching the
values of variables and some more operations are implemented.

To find errors in the source code an error catcher has been implemented which
stops the execution of the application once the Err-variable changes its value. The
error catching mechanism can be enabled and disabled during the debugging
session at the needs of the developer.

The generated files include time stamp information. With this information
GBStudio is able to check if all involved objects are synchronous to each other.
This feature also enables GBStudio to debug an application, which may be in use
for some time already. The only precondition, which has to be met is, that all files
have to be saved for this purpose. Once the source code file changes debugging
can only be started if the application is compiled anew. This means also that the
application has to be loaded freshly onto hardware, which then initializes all its
values. This feature is very valuable if a tested application shows error only after
weeks or months of usage.

Depending on the selected project, use either the “Default Project Preferences”
dialog or the “Project Preferences” dialog to set the build options for the
debugging session.
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Delaull Project Preferences x|

Prosect | Buid  Dabug |

Connechon: | TPSSm ""l Blaaad A abe: 15200

b Lederits: [E"-.'.,sﬁ.ngl:d Browse
Eriry Poink [h‘lar d [T Catch Runtime E nois
— bk Y ansblg

Mumber of: [100 Shadow Mamory: (2000 [Bptes]

[ ok | caed | s | hen |

For debugging the following values can be set:

Setting Meaning

Connection This setting determines the execution platform and if
TPS over a serial line is served, which COM port
should be used for communication.

Baud Rate Is available only if one of the serial communication
lines has been chosen. Choose an appropriate Baud
rate.

System Idents Determines the location of the system specific symbols

file. Click on the “Browse...” button to get a file
chooser dialog.
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Entry Point Since every loadable application on the TPS may have
more than one entry point, one has to select a valid
entry point of the application. This value can be
entered before the debug info has been loaded, or after
the debug info load operation. In the latter case choose
the entry point by selecting an item from the drop
down list.

Catch Runtime Enable this flag to catch runtime errors.
Errors

Number of Watch | Select a value between 1 and 1000 watch variables.
Variables The number determines the table size on the server
side. This value heavily influences the performance of
certain debug operations. If you don’t a big number,
then choose a smaller number for better performance.

Size of Shadow Select a value between 100 and 10000 Bytes. This will
Memory be the size of the shadow memory, where the server
will keep a backup copy of the registered variables.

3.1.4 The Interpreter and the Firmware

Both have been adapted to provide all the additional functionality. Hence only
firmware releases 2.10 and newer support GeoBASIC debugging with GBStudio.
Please notice, that GBStudio cannot handle the TPS device state “Sleep Mode”
correctly. Please disable the sleep feature of the TPS firmware if you want to avoid
tedious timeout errors in GBStudio.

3.2 TYPICAL DEVELOPMENT CYCLE

3.2.1  Open or Create a GeoBASIC main source file

Use the Open File command to open an existing GeoBASIC main source file or
create a new file with the document type GBS.
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If you choose to open an already existing project, then the defined main source file
should be opened automatically.

3.2.2  Edit the application.

Type in or change an existing GeoBASIC application source code. Please, refer
also to the GeoBASIC reference manual for a complete description of syntax and
semantics of GeoBASIC and how to write applications in GeoBASIC.

The editor is capable of automatically correcting the case of keywords. If one
types a blank after a keyword this features take place automatically. Switch this
feature off in the Workspace Preferences dialog if you don’t want to use this
feature.

CTRL-SPACE opens a drop down list of system-defined functions. This can be
used to quickly select a system function. When the opening parenthesis is typed
the parameter list will be showed as a tool tip and a reminder what the compiler
expects. Use SHIFT-CTRL-SPACE anytime to open up this tool tip again. The
displayed parameter list depends on the cursor position and moreover on the
system function identifier just before the current cursor.

Note: Define also an entry point (GLOBAL SUB definition) of the
application, which you can choose later to debug. This is the only
identifier in a GeoBASIC application, which is case-sensitive. Make
sure this entry point is linked to a menu item on the TPS user interface.
Otherwise it will not be possible to debug the application (with the
exception of the “BasicCodeProgram” type of application).

Save your changes by using CTRL-S or the Save command from the File menu.

3.2.3  Build the application

Press function key F7 or use the Build command from either the Build menu or
Build toolbar.
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If an error occurs, then the editor will place the cursor automatically near the
location of the error. Correct the error and recompile it. Repeat these steps until
your application compiles without any errors. Use CTRL-F1 if you want to get
some more information on the last error occurred.

Note The usage of the compiler is protected by a hardware key. Without the
right hardware key it is not possible to execute the compiler
successfully. If the hardware key is not installed properly or it does not
contain the license for the compiler then an error message will be
displayed and execution will be terminated.

3.2.4  Start debugging

To start the debug session, choose the platform (TPS simulator or TPS instrument)
and specific settings, you want to use, in the Project Preferences dialog. Make also
sure the entry point of the application is set properly in the preferences dialog.

1. Switch on the debugging platform.
2. When using the TPS device:
Load the GeoBASIC interpreter.

3. Load the application you want to debug. (For details, please see Chapter
4.1 Loading a GeoBASIC program or 5.3 Loading and executing
GeoBASIC programs)

Note: The application must have been build with *’Generate Debug Info™”
enabled.
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Note: GBStudio uses the TPS device when the GSI settings are active. The

GeoCOM online mode is not supported during the debugging process.
Make sure the GSI communication settings are:

19200 Baud,

No-Protocol,

8 Data Bits,

No-Parity,

C