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1 INTRODUCTION

GeoBAsIc is a programming language for LEICcA theodolites and their simulation
on personal computers. The core language appears similar to today's common
Windows BASIC diaects, thereby it is easy to learn and use. However,
GeoBAsIC's main power liesin 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 1).
Then, after learning to use the compiler and interpreter (Chapter 2), it will be
shown how to actually load and execute a program on a LEicA theodolite (Chapter
3) and on the Windows simulation (Chapter 0).

As these technicalities are mastered, the main topic is programming in GeoBAsIC.
This manual will give you several hints on typical GeoBAsic programming
(Chapter 5), and introduces you to the design and programming of the theodolite
user interface (Section 8.1.1) and refined GeoBAsIc concepts (Chapter 8).

Finally, GeoBasic example programs are presented (Chapter 9). The reader will
find the description of the "Athletics Distance Measurement” example program,
and the sample code for measuring and computing the mean value of severa
horizontal angles. Moreover some introductory examples are given to tell how
specia problems can be treated.

In the Appendix you will find some explanations on error messages that the
compiler may produce.

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

2.1 SYSTEM REQUIREMENTS

The requirements are an IBM-PC with at least an Intel 386 processor and 4MB of
memory. To install the whole development environment you need about 4-5 MB
of disk space. The delivered software needs M S-Windows to be run.

22 HOW TO GET STARTED

In your GeoBasic package you will find one 32" floppy disc containing an
installation script for the compiler, the interpreter and the simulator. Some sample
programs are included to give the programmer a glimpse of how to program
GeoBasic applications. The user manual and a reference manual will be included
in printed form.

Note To run the compiler a hardware key is necessary which isincluded in
the distribution media.

Installing GeoBAsIC:

1. Placethefloppy discindrive"A:".

2. If Windows isloaded, choose Run from the Program Manager File menu and
type"A: \ SETUP" in the command line box. Set up prompts you with a
dialog box that lets you enter the drive and path name of the location where
you want GeoBAsIc installed.

3. After choosing "OK", another dialog box lets you enter the path name where
the TPS 1000 simulation is expecting the GSI data from. It is not necessary at
that time, to have already GSI datain that path.

4. After choosing "OK", setup will decompress and install the appropriate files.

5. A dialog box lets you now enter a program group. After choosing "OK", the
setup is complete and you can start the simulation like any other Windows
program.
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Thisisthe file structure setup created after finishing the installation:

<user defined pat h> contains DL L -files, Font-files, compiler,
interpreter, simulator

|----LIB contains the text data base
| ----SAMPLES contains GeoBAsic sample programs

Finally you have to load the GeoBAsIc interpreter "gbi . pr g" into the theodolite
using the Workbench program. The file can be found in the simulation's path you
defined during setup.

Installing the har dwar e protection key:

For installation the hardware key has to plugged into the parallel (printer) port of
the PC. If you use the parallel port already it should be sufficient to plug the
external device into the backside of the hardware key. Nothing else has to be done
for installation.
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3 USING THE COMPILER AND INTERPRETER

Starting from a GeoBAsIc source file, a program should be executed on a
theodolite or on a PC. To achieve this, several steps have to be performed:
1. Compile the program,

2. load the program, either onto the simulation or the theodolite, and

3. start the execution of it.

3.1 THE GEOBASIC COMPILER

A GeoBAsIc program is created on a personal computer using a text editor. This
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 and one for the language data. These two files are needed to execute
the program, either on a LeicA theodolite or with the simulator on a personal
computer. See the following diagram.

sanpl e. gbs

y

gbc

~— T

sanpl e. gha sanpl e. | ng

Diagram: Compiling a GeoBASIC program

The GeoBAsIc compiler is built up as a DOS application. To start compilation
invoke it like:

c: > gbc meanhz. gbs
If no filename is given, then the compiler will ask you for typing afile's namein.
After confirming the name by the enter key the compilation process starts and the
two files will be produced. If the source file contains an error, the compiler will
show the line in which the error occurred, the column where it happened and an
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informational text that describes the error. See Appendix ,, Compiler Error codes*
for further explanations.

The two files generated are an object file (file extension ,,. gba“) and alanguage
file (file extension ,,. | ng*). They are needed for execution® on a theodolite and
on the PC simulation.

The compiler has some limitations which are originated in the nature of MS-DOS
applications. E.g. due to memory limitations we had to limit the possible amount
of processed identifiers and so forth. With GeoBasic 1.0 the following limitations
arevalid if the MS-DOS environment provides more than 550K B of free memory:

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 TPS only. If no other applications are loaded there
should be free memory up to several hundred kB on a TPS, depending on the
type and memory configuration of the TPS.

On Simulator the maximum size of an application islimited to 64kB
An application may not have more than 64kB of string literal in total.
The number of global identifiersislimited to 2500.

The number of local identifiersis limited by the overall maximum number of
identifiers which is about 5000.

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.

The compiler can be invoked with some options. The option ‘/h’ will give some
informal help to the compiler itself:

c:> gbc /h
Lei ca AG - CeoBasic Conpiler Rel. 2.20 - Jun 12 1997

gbc [options] <fil enane>
options:

1 A more exact term isinterpretation.
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/h print this help

/s print statistics

/I <name> set | anguage nanme of token database,
defaul t: "ENGLI SH'

/ c<nunp set character set of token database,
default: O

[ a<nunp set article nunber of object file,
default: O

With option /S’ the compilation process will produce some statistic numbers
which can be compared to the mentioned limits above. For example, compiling
nmeanhz. gbs will give the following output.

c:> gbc /s meanhz. gbs
Lei ca AG - CeoBasic Conpiler Rel. 2.20 - Jun 12 1997
No errors found

STATI STI CS

Tokens 11

Strings @ 27 Total : 574 Bytes
G obals : 970

G obal Mem 12 Bytes

Local Mem : 494 Bytes

CodeLen : 1914 Bytes

First an informal line will be printed where you can determine Release number
and date of the compiler. Furthermore the following information will be given:

Tokens - Number of Tokens of the text data base. They will be written
into the* . | ng-file.

d obal s - Number of global objects like types, subroutines, et cetera.

G obal Mem- Globa memory needed during runtime.

Local Mem- Maximum local memory needed during runtime.

CodelLen - Length of produced code, excluding the string table which will
be attached after the information has been printed.
The total of all memory sizes will give the size of the necessary memory to run the
application.
Theoptions*/I', ‘/c’, */a are not fully supported today and are reserved for future
uses. Option-| sets the language on which the program is based on. Option-c let
the programmer choose a different character set for input and output to display.
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And last but not least Option-a sets the article number of the generated GeoBasic
object program.

Note Y our GeoBAsIc source files must have been compiled without errorsin
order to be loadable.

3.2 THE GEOBASIC INTERPRETER

The GeoBAsSIC 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, it has to be loaded explicitly using the PC
Workbench program.

The simulator may not execute programs which are larger than 64kB.

The code size for GeoBAsIC programs on TPS is limited by the size of loaded
applications and the available/usable size of the system memory of the TPS.
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4 EXECUTING A GEOBasic PROGRAM ON THE
THEODOLITE

As described in the Chapter “ The GeoBasic Compiler”, page 3-1, compiling a
GeoBasiIc 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 PC-Workbench 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 the
main menu which links an external procedure of the GeoBasic program (3 obal
Sub) to an item in amenu list. For further explanations how to add menu items
read the description of the system routine MM _ Cr eat eMenul t emin the
reference manual .

Choose the menu item to run a GeoBAsic program.

4.1 LOADING A GEOBASIC PROGRAM

The whole process of loading a GeoBASIC program follows the rules of loading
an application. Detailed explanations may be found in the documentation of Leica
PC-Workbench.

Asit isthe case for C-applicationsit is possible to load more than one language
(text token) file for a GeoBASIC program.

Note Loading a program with identical names for module and external
procedures as an aready 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.

Unsuccessful loading resultsin an error message.

GeoBAsIc programs can be loaded into the theodolite using the PC Workbench
program. With PC-Workbench Rel. 2.30 select an applications name and choose
transfer.
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5 EXECUTING A GEOBasic PROGRAM ON THE
SIMULATION

5.1 CONFIGURING THE SIMULATION

Arranging the smulation window

After the setup has been completed, there is a program icon in the program group
you chose during setup. Double-click thisicon. The TPS 1000 simulation appears.
It contains two windows:

- Theactual TPS 1000 theodolite window which is always open and cannot be
closed. It shows the TPS 1000 theodolite turned off.

- A "Debug" window which the user can set open or closed. This window might
be closed after installation.

It is recommended to have aways the "Debug" window opened, because some of
the statements in your GeoBAsic source code (like the WRI TE statement) might
cause printing text onto the "Debug" window. There are two main possibilities to
have the "Debug" window open:

- Theodolite window and "Debug" window arranged horizontally:

& TPS 1000 Simulation [} B3
File Configuration Window Help

TPS 1000 <off. GeoCom disabled> =] =

=

aF..] CONT ESC -

i S i S % ]

an
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- Theodolite window and "Debug" window arranged vertically:

& TPS 1000 Simulation =] B3
File Configuration ‘indow Help
TPS 1000 <off, GeoCom disabled>

i il s
i 1S S 19 A P

R

A Iz
To arrange the windows horizontal:
1. Move the simulation to the outermost left side of your screen.

2. Drag the right border of the simulation to the outermost right side of your
screen.

3. On the windows menu "W ndow" click "Ar r ange Hori z. ".

To arrange the windows vertical:

1. Move the simulation to the top of your screen.

2. Drag the right border of the simulation to the bottom of your screen.
3. On the windows menu "W ndow" click "Ar r ange Vert.".

Every time the simulation is started, it returns to its previous state before it was
closed.
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Configuring the GeoCOM connection

Some statements in your GeoBAsIC source code might call theodolite-functions,
which are not supported on the simulation (like measurement of angles). In this
case these function calls will be forwarded automatically to the theodolite viaa
mechanism that is called "GeoCOM". This mechanism requires a cable
connection between the theodolite and your PC and the GeoCOM feature enabled
in the simulation. If you do not have access to a theodolite than stubs will be
called instead. They return only fixed values for each call which otherwise would
be routed via GeoCOM to the theodolite.

To enable GeoCOM:

1. Turnthe"rea" theodolite on

2. On the theodolites main menu press the function button "EXTRA", then select
"On-1i ne node <GECCOW"

3. A message box appears which asks you to confirm switching to on-line, choose
"YES"

4. On the simulation window's menu "Conf i gur ati on" click "GeoCom . . ".
A dialog box appears.

5. Choose the appropriate "Com Port " in the section "Com Por t " and click
the check box "GeoCom On" to be marked.

6. Choose"OK".

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

could be achieved and the Port you chose is"Coml", the title in the simulation's
window will be

"TPS 1000 <runni ng, GeoCom on coml: > ", otherwise"TPS 1000
<of f, GeoCom di sabl ed> ".

Configuring the " Beep On" option

If you like to get a "beep” after each key presslike on the "real” theodolite, you
have to turn on this option:

On the simulation window's menu "Conf i gur at i on" click "Beep On". A
check mark left to the "Beep On" appears.
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Configuring the " GSI Work Path"

If you are using theodolite applications or write your own GeoBAsIC applications
which are handling GSI data, you have to support the simulation with a path,
where the GSI data can be found. The first opportunity, to do thisis during setup
of the simulation. Another possibility is:

On the simulation window's menu "Conf i gur at i on" click "GSI Wor k
Pat h. ..". A dialog box appears.

Typein your GSI data's path into the edit field.

-OR -
Choose "Br owse. . . ". A windows file open dialog box appears.
Select the appropriate path.

Choose "OK" to close the file dialog box.

Choose "OK".
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5.2 LOADING AND EXECUTING A GEOBASIC PROGRAM

For understanding the principal |oading mechanism see also Chapter “L oading
and Executing a GeoBAsIC Program on the theodolite”, page 4-1

The following generally applies on using the simulated theodolite:

Rather than "pressing” a button on the "real" theodolite, one has to "click" the
corresponding button on the simulation with the mouse.

Pressing any button on the simulation has the same effect (i.e. calls the same

application) as on the "real" theodolite as far as this application is
implemented on the simulation.

Toload a GeoBASI C program on the simulation (the smulated theodoliteis

assumed to be" OFF"):

1. Make sure, the simulated theodolite is turned off. Click the simulation
window's menu "Fi | e" and "Load Basic Application...". A windows file open
dialog box appears.

2. Select the directory which contains GeoBASIC programs, i.e. files with the
extension ". gha" and select afile from that directory. Close the file open
dialog box.

3. Repeat step 2 for every basic application you want have loaded.

4. Turn on the simulated theodolite. In the main menu appear all oaded
applications.

To execute that GeoBAsIC program:

1. Select this menu item using the corresponding "hot-key" or the CURSOR
DOWN and ENTER key. Then your GeoBAsic program will be executed.

5.3 COMMONLY ASKED QUESTIONS AND ANSWERS
Q:

After starting the simulation the buttons look strange, they are too big
(overlapping) or too small (with gaps in between). After turning on the simulated
theodolite all displayed text appears funny and the icons on the right hand side of
the display are garbage. What happened?
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A:
Two font-files, "geof ont . f on" and "synbf ont . f on" or one of them are

neither contained in the simulation's path, nor in your window's directory
(normally "C: \ W NDOWB\ SYSTEM).

Q:
After starting the simulation and turning on the simulated theodolite, the text
"xxxx" 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 (extension ". bi n") are not contained in
the subdirectory "L1 B" of the simulation’s path.
-OR -
- Thesimulation'si ni -file"TPS_SIM.INI" normally located at
"C: \ W NDOWS", contains awrong path for the text data base. Check if

<pat h> iscorrect in the following section of thei ni -file:
[ Konfi gurati on]
Text Dat abasePat h=<pat h>

The last character of <pat h> must bea™\ " (backslash).

Q:
After starting the simulation a windows message box appears which says
something like". .. General Protection Fault...". Thesimulation

will be closed again. Has the simulation’'s . exe-file been damaged?
A:
No, someor all of the"DLL"-files"dbm osw. dI | ", "geocom dI | ",

"ct13d.dll"or"geocom dl | " are neither contained in the simulation's path,
nor in your window's directory.
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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 smulator:

The command W i t e writes the given argument to the debug window. This
will have not effects on the TPS.

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

If an 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 canbeused to display and track results and errors.
See aso thelist of return codesin the appendix of the Reference Manual.
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7 MULTIPLE LANGUAGE SUPPORT

The TPS 1000 series system software supports internationalisation in such away
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 needsa _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 | ng-file.

Thistext 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 derivated | xx-files on the TPS system for enabling the
user to choose between the provided languages. (‘xx" stands for the language
abbreviation.)

sanpl e. gbs
gbc
sanpl e. gba sanpl e. | ng

Text Utility
translate and edit

text fragments

sanpl e. | ge || sanpl e. men ||sanpl e. nge
TPS 1000
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 themisto use MM _Get LangNane to select an appropriate text
string in GeoBAsIC code separated by a conditional statement.

See samplefile”l anguage. gbs".

7.1 TEXT UTILITY

The new Release 2.1 of the Text Utility supports GeoBASIC text files. For a
detailed description see the specific manua for the Text Utility.

This section describes the most important steps of generating multiple language
files.

CREATE anew language database (* . nxx)
IMPORT aGeoBASIC languagefile (*. | ng)

EDIT alanguage database

MERGE and edit two language databases
LANGUAGE sdlection for the text utility
ABOUT dialog

EXIT

Picture: Text Utility toolbar
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7.1.1 Generating new language files

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

1. Import the generated * . | ng file (i.e. sanpl e. | ng) using the IMPORT
button. This step generates a text database with the original text (i.e.
sanpl e. men).

Note Do not trand ate this database directly. It is the base for new
languages and it is important for later language updates.

2. Create anew language database (CREATE) (i.e. sanpl e. nge), trandate
the text and generate the loadable language file (i.e. sanpl e. | ge).

For later editing the language database, use MERGE (it displays both
languages) or EDIT (it displays only one language)

7.1.2 Updating trandated language files

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

1. IMPORT thegenerated *. | ng file (i.e. sanpl e. | ng) again and overwrite
the existing original language database (i.e. sanpl e. ren).

2. MERGE the language databases (i.e. sanpl e. nen and sanpl e. nge). All
changed or additional text will be copied into the translated database.
Translate these text and generate the |oadable language file.
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8 TyPicAL 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). This
is donein three steps:

1. The principles of implementing dialogs are shown.

2. The principles of user dialog design are shown.

3. Source code examplesin GeoBAsic are shown (throughout the description).
Afterwards a proposal for naming conventions for GeoBAsIC identifiersis 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 DIALOG WITH THE USER

8.1.1 Setting up adialog

) Remarks

In principle thereis only one dialog at atime. (See Section V) on "Mixing
text and graphics dialogs' for details.)

If the input mode of afield has been set to MM _DEFAULT _MODE thenina
dialog it cannot be jumped back and forth the fields with the cursor keys.
Every input has to be confirmed with the "enter" key or aborted with ESC.
Afterwards CONT must be pressed to proceed. For leaving an input field with
the cursor keys the mode has to be set to MM _SPECI ALKEYS_ON .

Aninput field cannot be scrolled horizontally.

For a detailed description on the functions we refer to the "Reference
Manual". Here we just use them to describe dialogs.
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Most examples are taken from the "Athletics Distance M easurement"
example program, see Section 10.2.

1) Text dialog

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

MM _Creat eText Di al og( 6, "THROW, "STARTDI SPLAY",
"My help text." )

A text dialog with a short name for the application, here "THROW for measuring
throw distances, and a caption "STARTDI SPLAY" is created; 6 lines (start
counting from the first line below the caption —which is 0 — up to line 5) can be
used. Thereisatotal of 25 characters for the three parts, i.e. short name,
separation character ('\' printed automatically) and caption.

The caption line looks like this:

[THR O W\ STARTDI SPLAY 00: 00 |

The lines below are empty after creation. The help text issetto "My hel p
t ext . " — it is shown when the user presses Shift-F1.

| nput and output in general
There are several kinds of procedures to input and output data, for

strings,

integers,

doubles (and all related types like angles, distances, subdistances, etc.; we
will refer to all of those as the floating point types), and for

list fields.

For every input and output the position on the display must be specified. The left
upper corner has coordinates columns=0 (to the right) and lines=0 (down). A
display lineis 30 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.

8-2 Version 2.20



GeoBasic User Manual 8 — Typica GeoBasic Programming

For floating point output a kind (for instance horizontal angle, distance, etc.) can
be specified. Data is automatically transformed to the unit associated to the 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 Section
9.1)

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

Output
Strings
MM _PrintStr( 0, 0, "Upper left corner”, TRUE )

With the previoudly set title it will ook like this:

THROW\ STARTDI SPLAY 00: 00
Upper | eft corner
Integer values

Integer input and output is somewhat simpler than floating point input and output,
in that fewer parameters are involved (and therefore fewer options that must be
set). In the example we output the integer number 987.

MM _Printint( 24, 0, 4, 987, TRUE)

With the previous output it will 1ook like this:

THROW\ STARTDI SPLAY 00:
Upper Il eft corner 9

[oe N @]
~N O

Floating point values
In addition to the options for integer output, floating point values have
- afield length which determines the total length of the field (see Section 9.1.),

- adecimals-length for the decimals; it specifies the number of decimals of the
output field excluding the dimension (the value will be right aligned within
thisfield; if the length istoo short, the field will be filled with the character
‘x"); the unit is displayed right aligned in a two-character field that starts at
the end of the value field,

- anindicator whether the value is valid (four dashes are displayed if it is not),
and

- anindicator whether the unit should be displayed or not.

Version 2.20 8-3



GeoBasic User Manual 8 — Typica GeoBasic Programming

Floating point numbers with a different type than Doubl e have arepresentation
on the display which depends on the present display unit. See chapter 9.1 for more
details.

Note If the type of the valuesis different to Double, then the value will be
interpreted depending on the type provided. For example if the valueis
of type Angl e, then the function expects avalue in the range of 0..2p.
Otherwise the value will be displayed as invalid.

Here is some floating point output:

MM _PrintVal ( 19, 1, 8, 2, 0.00, TRUE, MV _DI M ON
MM PrintVal ( 19, 2, 8, 3, hz, FALSE, MM _DI M ON
8, 3,

)
_DIM.ON )
MM _PrintVal ( 19, 3, hz, TRUE, MM _DIMON)

Suppose that the variable hz contains the value % , then the output will look like

this (also containing the previous output, as before):

THROW\ STARTDI SPLAY 00: 00
Upper Il eft corner: 987
0.00 m
---- g
50. 000 g

| nput

Input is roughly dual to the output (see Section O on output), except that thereis
an | nput Li st for list fields. The input functions also return the button id of the
button that terminated the edit process. With any defined button you may exit the
dialog. That is CONT, ESC, EDI T, or a user defined button?.

Strings
Strings will be displayed right aligned after confirming the input with the
"ENTER" key. Leading or trailing blanks will be trimmed.
MM _InputStr( 17, 3, 10, slnput, I[Valid, iButtonld )

2 That is a button added with the MM _AddBut t on routine.
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Integer values

Integer input has arange associated. Theinput i must be between the bounds,
iemn £ i £ max.Otherwisethevalueissettothebound:if i < mn,i
issettomin.If i > max,i issettomax.

In the example we input the integer variablei Val ue. Theinput field will be 4
characters wide, its value must be in the range from 100 to 200.

MM _Inputint( 24, 4, 4, 100, 200, iVal ue,
I Valid, iButtonld )

Floating point values

Floating point input has a range associated. The input i must be between the
bounds,i.e.min £ i £ nax.Otherwisethevalueissettothebound:if i <
mn,i issettomin.If i > maX,i issetto max.

In the example we input the double variable dVal ue. Thefield is 8 characters
wide. We alow two decimals, the range is 0 to 399.99. The pre-set unit is
displayed.

MM _I nputVal ( 19, 4, 8, 2, 0, 399.99, MM _DI M ON,
dvalue, IValid, iButtonld )

List fields

List fields are for selecting an item among several. Four items are displayed at a
time, the user can use the up and down cursor to navigate in the list. If there are
more itemsin the list and the user gets beyond the first or last displayed item, the
list isscrolled verticaly.

Parameter

List fieldstake a variable of a predefined type as parameter.
TYPE ListArray (25) AS String30 END

This definition determines the maximum number of entriesin alist field to be 25,
each oneisastring of type String30.
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Setting up a list field

We store the contents of the list fieldsin avariable, say, aLi st of type
Li st Ar ray, and use the second entry as default (initial selection). We have 5
items defined.

DI M aList AS ListArray
DI Milndex AS Integer
DIMiltens AS Integer

aList(1l) = "First entry"

aList(2) = "Second entry"

aList(3) = "Third entry"

aList(4) = "Fourth entry"

aList(5) = "Fifth entry"

iltems = 5

ilndex = 2

InputList

MM _InputlList( 17, 1, 10, iltems, MM _DEFAULT_MODE,

aList, ilndex, IValid, iButtonld)

Thevariablei | ndex isthe index of the selected item (in list) before the
MM _I nput Li st dialog was |eft.

[11) Graphicsdialog

Size of the display

This size of the display is 180 times 48 pixels. (Left upper corner is (0,0), right
lower corner is (179,47).)

Creating a graphics dialog
A new graphicsdialog is created by MM _ Cr eat eGr aphDi al og.

MM _Creat eGraphDi al og( "THROW, " SCHEMA",
"My help text." )

A graphics dialog with short name "THROW and caption "SCHEMA" is created.
Thehelptextissetto"My hel p text." —itisshown when the user presses
Shift-F1.
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Graphics functions

After having created the graphics dialog, the graphics functions may be used.
(E.g. MM _Dr awlLi ne, MM _Dr awCi r cl e, MM _Dr awText , etc. Seethe
"Reference Manual” for a detailed description.)

IV) Deeting adialog

When a dialog is not used any more it must be deleted. The name of the dialog
deletion procedure is analogous to the creation procedure. For text and graphics
dialogs, respectively, thisis:

MM _Del et eText Di al og()

MM _Del et eG aphi csDi al og()

V) Mixingtext and graphics dialogs

There can be only one text dialog at atime, 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 _Cr eat eText Di al 0g.® The same holds for a graphics dialog (with the
appropriate creation and deletion procedures).

But a graphics dialog may be opened while atext dialog is active. (Note: The
reverseis not the case: atext dialog may not be opened while agraphics dialog is
open.) If atext dialog and a graphics dialog are open, the graphics dialog has
priority, i.e. al 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 _Dr awCi r cl e, etc.).

V1) Using buttons

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 atext can be up to five characterslong and is
displayed centred above the button.

% An existing text dialog is deleted automatically if a new text dialog is created.
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Each button has an identification associated. This button id is needed
for specifying which button isto add in MM _AddBut t on, and
checking what button was pressed or that is returned from a system function.

Example

We add the F4-button to the currently opened dialog, giving the meaning
"Dl ST" to it.
MM _AddBut t on( MM _F4_KEY, "DI ST" )

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

Responding to buttons
There are two procedures for coping with button presses:

MM _CheckBut t on queries whether there was a button pressed or not, and

MM _CGet But t on retrieves a pressed button. If there was not 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:

- If itis TRUE, any button is accepted.

- IfitisFALSE, only CONT, ESC, or a defined button (added with
MM _AddBut t on) are accepted.
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Example

The example does some work in aloop until Shift-F6 is pressed. Aslong 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 nmust be initialized

DO WHI LE NOT bDone 'as long as the job is not done

'check for defined buttons
MM _CheckButt on( buttonPressed, FALSE )

I F buttonPressed THEN "if one was pressed
MM _GetButton( buttonld ) ' get its id
SELECT CASE buttonld ' handl e it

CASE MM _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
END | F
"update the display

LOCP

Or, if the loop is done at least once, another loop construction is more
appealing.
DO
"somewhere in this | oop bSoneCondition is set

'check for defined buttons
MM _CheckButt on( buttonPressed, FALSE )

I F buttonPressed THEN ' if one was pressed
END | F

"update the display
LOOP UNTI L bSoneCondition

VIl) Further examples

See Chapter 10.3 Sample Programs for alist of examples which are provided with
the distribution kit.
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8.1.2 Standard key binding

It is clear that for the user it isimportant that the same name* — and moreover
the same key — always has the same meaning associated (at least conceptually).
We distinguish between two levels of standard key bindings:

On the one hand there are keys that should have a fixed meaning every time
and in every dialog (see section |) on "Universal standard key bindings'),

and on the other there are some standard key bindings for specific tasks (see
section I1) on "Standard key bindings").
The standard key binding is shown in the following table.

Key: F1 F2 F3 F 4 F5 F6
Meaning: ALL DI ST REC TARGT DI ALG
HELP LAST END

) Universal standard key bindings

Key Caption | Action

F6 DIALG |Isreserved for the dialog with the user. There will
never be the name ‘DIALG’ inthisfield, but edit-
action nameslike ‘EDIT’, ‘LIST’, ‘ON’, ‘OFF,
‘aNUM’. (The latter is used for alphanumeric
input.) The system handles this button; it is not
accessible from GeoBAsIC.

Shift-F1 | HELP Displays a help text. This key is provided and
handled completely by the system; it is not
accessible from GeoBAsIC.

Esc Cancels an input or goes a step back. GeoBASIC
applications should handle it.

Shift-Esc Terminates an application. GeoBASIC
applications should handle it.

* 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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1) Standard key bindings
Key Caption | Action

CONT CONT Continues to the logically following dialog (see
also section 8.1.3 on Dynamic key binding). When
measuring, CONT also clears (resets) the
measurement variables.

F1 ALL Doesfirst DIST, then REC. (See below.)

F2 DIST Does the electronic distance metering.

F3 REC Records the previously measured/computed data
and does CONT afterwards (if everything was
OK).

F4 TARGT | Sets up the parameters and data for the target

point, e.g. numbering, prism constants (addition
constants), ppm - atmospherical parameters,
individual/running point number. It may alow
entering the distance manually.

Shift-F3 [ LAST Displays the data of the last point measured.
F4 SET User set-up.
F5 DEFLT | Set Default values

8.1.3 Dynamic key binding

A key binding® can have a dynamic semantics, i.e. pressing the same button in the
same dialog leads to different actions, depending on what has been done before.

E.g. when choosing the discipline in the " Athletics Distance Measurement"
program (see Section 10.2), the CONT button

goes on to measure the Release centre if this has not been done before, or

goes on to measuring the throws if the Release centre was already correctly
measured.

®> Note: To the user that means the association of a meaning to a button.
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Ways of implementing dynamic key bindings

A convenient place in the program for deciding which action to do next —
depending on the current state — isin the procedure for the dialog to which the
key is assigned to. In the example mentioned above, this procedureis

Dl gChooseDi sci pline .

Now, the action for invoking the following state is not inside this procedure, it is
in the dispatcher (i.e. the procedure "Athletics' in the example; see Section 8.2.1
on the " State dispatcher"). Hence the procedures for the dialogs have to
communicate with the dispatcher. In this program this works by means of a state:
it can store the current dialog, the following dialog, and an exception. A variable
for the state is passed as parameter, which also indicates its continuous change.
Alternatively, if the dynamic behaviour depends only on global data, the action for
akey can aso be done in the dispatcher itself. But mind: The programmer should
not be tempted to make local data global just for the sake of this. This might be
appropriate for really small programs where the data flow is easily grasped.

8.1.4 A closer look at the display

There are some guidelines and restrictions for using the display in a consistent
manner.

1) Firg lineof display

I ntended use

Thefirst line of the display is used for giving the user some information about the
program, procedure or dialog he currently works with.

Contents

First, a short name followed by a separation character ('\', displayed automatically)
characterises the overall program. A caption naming the current procedure,
diaog, or part of the system follows.

Format
All letters should be capital letters.
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There are 25 characters are available in the first line:

the short name for the application can be up to 5 characters long and will be
left aligned,

the separation character follows the short name immediately,

the caption for the task description will be centred in the remaining part of
thefirst line.

Example
THROW\ CHOOSE DISCIPLINE 00: 00 ]

" THROW isthe short caption, here indicating that the program measures the

distance of throws.
"CHOGOSE DI SCI PLI NE" isthe caption, here indicating that the current dialog

isfor choosing the athletics discipline.

1) Rest of thedisplay (6 linesvisible at atime)

| ntended use
The user dialog, messages, help texts, graphics, etc. are displayed.

Contents and format

Thefirst 11 characters are used for data description, followed by a colon if
necessary (on the position of the 12th character to avoid unpleasant ragged lines).

The right border is established by the following two rules.
If avalue with aunit is displayed, the value is followed by a blank and the
unit. (The unit is aligned to the right margin.)
If aname or number is displayed without a unit, it is followed by two blanks
such that it is right-aligned with the other values. (Hence only units are
displayed at the right border of the display.)
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Special field types

A 'list' field (i.e. afield where the user can select among several choices) is
indicated by a black triangle standing on top'N ' . It is placed one character to
the right of thelist field.

[11) Help text

| ntended use
The help text briefly explains the dialog and the defined buttons to the user.

Contents and format

Help text is always associated to Shift-F1 and will be displayed in a scrollable
window. Due to the restriction on the length of a GeoBAsIC string variable the
help text may be at most 255 characters long.
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V) Further examples

Combined Startdisplay, Recording and User Template
The start display and the record & measure displays can be combined into one

display.

THROW\ STARTDI SPLAY 00: 00

At hl etics Distance Measur ement

Rec. devi ce: Memory Card

User templ .: User 1N

Meas. file FILEO1. GSI N

Copyright (c) 1996 Leica V1.00
[RS232 ] [ SET | LT ST

Shift

HELP ] [ [ [ [ END

Key bindings

Most keys are handled by the built-in dialog. Only keys with which the dialog
might quit are up to the programmer. Here thisis the case for END, CONT, and
ESC.

Predefined dialogs

There is anumber of predefined dialogs accessible through GeoBasic functions.
Such dialogs handle most things by themselves, just the keys determining the
termination of the dialog are up to the GeoBAsIC programmer. (And possibly an
error handling.)

See "Reference Manual” for such dialogs. In the "Athletics Distance
Measurement” example, the procedure GSI _Tar get DI g calls such a predefined
dialog.

8.2 TYPICAL DIALOGSPROGRAM FLOW

Every program should start with a start display, showing at |east the program
name and the version number. Then, if needed for the program, a recording
device, user template, and recording file must be specified (see the predefined
dialog GSI _St art Di spl ay inthe Reference Manua). With the SET key
individual configuration can be set. After these general settings the user can
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specify the station data (see the predefined dialog GSI _St at i onDat a inthe
Reference Manual). Finally, all the program specific tasks can be done.

Start display

Recording
\,_/J\
Setup/ Set up
Configu- parameters
ration .

Station data

Main task of o~

the program

8.2.1 State dispatcher

Every event based program (in essence this includes every program with a modern
user interaction) has to react on some things happening in the real world. In some
sense this reaction on eventsis the link between the real world and the program.
For a user working with a theodolite, the important events are button presses.
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From this it appears naturally that the part of the program that handles keys by
invoking the proper dialogs is of certain importance.® We call this part of the
program a state dispatcher, since we consider a state be a dialog” — as concerns
GeoBasic programming.? (See the picture below for an illustration.)

@

Remark: there has
been an event

select next state (dialog)
depending on the event (button press)
and the current state

v v v v

Dialog 1 Dialog 2 Dialog n Finish up or
""" handle error

® Note that this part of the program is not a dialog itself, rather it is conceptually
a alevel above the dialogs: it invokes/chooses among dialogs.

" Remark: The concept of a state is much more general but in GeoBAsIC there
should be a correspondence between states and main dialogs - to have asimple,
unified concept in mind when programming.

8 Of course not every button press has to invoke a new dialog; aternatively, some
action can be done.
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The proposed state representation in GeoBASIC is a structure, it has three
components (at least this suffices for most application):

1. Thefirst component indicates the current state.

2. The second component holds the following state; it can be set inside adialog,
mostly according to some button that is pressed. If no exception occurs, this
the next current state will be what is at this stage the following state.

3. Thethird component is for exception handling. For instance, if the user
pressed "END" and the program has to be terminated immediately, and/or
there are some final things to do. It is more appropriate to view this as akind
of exception than as afollowing state (since, conceptually, is not really a state
of its own).

Note In the picture of the state dispatcher, a dialog could itself contain
another state dispatcher for handling some events at afiner level.
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8.2.2 Example of a state dispatcher

The dispatcher in the "Athletics Distance Measurement” program is the procedure
At hl eti cs. It lookslikethis:
GLOBAL SUB Athletics

"description: main procedure of the athletics
program invokes the proper dial ogs
according to the state; advances the state
and does exception handling

DIMstate AS TState "this is the program state

ON ERROR RESUME 'set error handling
just proceed

InitializeG@obalData 'initialize the global data

"initialize the state
state.current = STATE startDi spl ay

"first state is the startdisplay
state.follow = STATE undefi ned

"in general determ ned on execution
state. exception = RC_OK 'everything ok so far

"event |oop for invoking the dialog of
t he program state and handl i ng exceptions

DO

SELECT CASE state. current

CASE STATE_startdi spl ay "startdisplay
Dl gStartdisplay( state )

CASE STATE_chooseDi scipline 'choose discipline
Dl gChooseDi sci pline( state )

CASE ...
"here cone all the other dial ogs

CASE ELSE
‘any other state is error
ERR = 1 ‘'term nate because of

undefined state or button

state.foll ow = STATE end

END SELECT

Version 2.20 8-19



GeoBasic User Manual 8 — Typica GeoBasic Programming

"handl e exceptions
I F state. exception <> RC_OK THEN
'no exception -> just proceed
ERR = -1 '"terminate because of
unhandl ed exception
SELECT CASE st at e. exception

CASE EXN_t er mi nat eAl | "term nate al
state.foll ow = STATE end

CASE EXN_abort "abort
state.foll ow = STATE end

CASE ELSE

"any ot her exception is undefined
state.foll ow = STATE undefi ned

END SELECT
END | F
'next state
state.current = state.follow "following state
will be

current state
state.follow = STATE undefined 'don't know yet
what cones
af terwar ds
LOOP UNTIL (state.current = STATE end) OR
(state.current = STATE undefi ned)

END At hletics ' programternmnated with
error code in ERR

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. al 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

® See "Naming Conventions for Microsoft Access, the L eszynski/Reddick
Guidelines for Access', Microsoft Development Library 1995.
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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.

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, thetag'i 'in
i Poi nt No denotes that the type of the variableis| 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

nw o 0 0 0 Q0 o — 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 specia point numbers, one for the
first point and one for the last, the variable names would be the (qualified)
variablesi 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.
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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, asin RC_OK, RC_ABOCRT, etc.

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 isatype 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.) Asfor 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.

) Parameters

Variables that denote parameters passed to afunction 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 al in upper case letters. For example, DI M FOR, LOOP,
FUNCTI ON, etc.
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8.3.5 Labels

For error labels (ON ERROR GOTO) we use the function/subprocedure name
with the qualifier ' _Err' appended.

SUB Label Exanpl e ()
'code of the procedure

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

8.3.6 Remark on naming conventions

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

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

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

) 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, othersin 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, isto keep all valuesin S units
and, when a value has to be displayed specify what kind of value it is: a horizontal
angle, avertical angle, a distance, a temperature, etc. All the formatting, together
with choice of the right representation (the user may define thisin his user profile
with which the GeoBAsIC programmer is not concerned), and displaying the unit
after the value are handled automatically. (Of course the programmer can aso
decide not to use this automation and handle everything on his own. But values
obtained from the system will bein S units anyway.)

9.1.1 What the GeoBASIC programmer hasto do

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

When displaying, specify the correct datatypei.e. Di st ance for the valueis
displayed. See description of the MM _Pri 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 — Mean Val ue of
Hori zontal Angl e Measurenents" program from Section 10.1., and we
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assume that atext dialog has been opened properly. The angle differenceis
normalised to therange 0to 2" p.)

Example
DM dHz1 AS Angl e "first horizontal angle
DI M dHz2 AS Angl e 'second horizontal angle
DIM | ValidHz2 AS Logical ‘'indicator if second
' angle is valid
DM dbDiffHz AS Angl e "the difference of the
angl es

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

Get Angl eHz( dHz2, |ValidHz2 )

dbDi ffHz = dHz1l - dHz2
GM_Adj ust Angl eFronZer oToTwoPi ( dDi ffHz )

MM _PrintVal ( 20, 0, 8, 3, dDiffHz, |ValidHz2,
MV DI M ON )

The output is as follows:

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

dbi f f Hz will bevalid (thisiswhy | Val i dHz2 isused 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 user
profile will be displayed.

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

If the angle returned from Get Angl eHz was not valid, four dashes will be
displayed « ---- O».

9.1.2 What the user/surveyor hasto do

The user has to set up his user profile. All outputs that use the theodolite
system will automatically be formatted according to this setting.
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10 GeEoBasic SAMPLE PROGRAMS

101 MEANHZ — MEAN VALUE OF HORIZONTAL ANGLE
MEASUREMENTS

10.1.1 Program description

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

displayed graphically.

I) 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 angleis
recorded.

As soon as the requested number of anglesis recorded, the mean angleis
computed and displayed. Now the user has the choice either to display the angles
graphically, or to quit the program. (The program can be terminated with the
ESC = escape button at any time.)

Version 2.20 10-1



GeoBAsIc User Manual 10 — GeoBasic Sample Programs

Input the number of
angles to measure.

\_{\

Measure the
angles.

!

Compute and
display mean
angle.

v

Show
Graphics ?

Draw the angles.
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10.1.2 Source code listing

See examplefile"meanhz. gbs™

PROGRAM Mean

Sanmpl e application for building the nean value 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 displayed graphically.

(c) Leica AG CH - Heerbrugg 1995-97

A obal Decl arations

CONST MaxNoHz =9 " Maxi mum nunber of angles that can be
' neasur ed
CONST CaptionShort = "MEAN' ' Short caption (displayed |efthand,

intop line)

'Type to store the angles (for graphics)
TYPE DI M

TAngl es (MaxNoHz) AS Angl e
END

DMfld AS Fileld "File identification

GLOBAL SUB Install

' Description

' Adds the programinto the theodolite's nain nenu. The progranis
' (application's) nane is 'Mean', the global routine to start is
' "Main' and the programnenu itemw || be naned ' MEAN HZ'.

MM _Creat eMenul ten( "Mean", "Main", MM _MENU_PROGRAMS, " MEAN HZ")

END I nstall

' Description

' Wites the value to data link and file.
DI M sVal 1 As String30

DI M sVal 2 As String30

DI M sCut As String255

ON Error Resume Next "lIgnore all errors

MM _For mat Val (MM _FFORMAT HZANGLE, 10, 2, dHz,  TRUE
MM _DEFAULT_MODE, sVal 1)
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MM _For mat Val (MM _FFORMAT HZANGLE, 10, 2, dMean, TRUE,
MM _DEFAULT_MODE, sVal 2)

sQut = "hz: " + sVall + "nmean: "+ sVal 2 ' Conput e out put text

"Wite to data link and file
Send(sQut)
Print(fld, sCut)

END Recor dVal ue

' Description
' Measures the horizontal angle 'valid indicates if
' the dHz is valid

Par anet er s
QUT: dHzQUT, IValid

DI Mt heoAngle AS TMC_Angl e_Type ' The neasured val ues

DIMilnfo AS | nteger 'Return code

ON Error Resume Next "lIgnore all errors
'get angle

TMC_Get Angl e( theoAngle, ilnfo )

IF (Err = RC_OK) THEN

I Valid = TRUE

dHz = theoAngl e. dHz
ELSE

I Valid = FALSE
END | F

END Get Angl eHz
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SUB ShowGr aphi cs( byVal i NoPoints AS I nteger, angles AS TAngl es,
byVal dMean AS Angle )

' Description

' Di spl ays the neasured and the nean horizontal angles

' graphical ly.

Par amet er s
I'N: i NoPoints, angles, dMean

DIMiX AS | nteger 'x coordinate

DMiY AS | nteger 'y coordinate

DIMiButton AS Integer "button id

CONST CX = 90 "di splay 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 nmean angle is shown by the longer line. " +
"The north angle is 0."

MM _Cr eat eGraphDi al og( CaptionShort, "PICTURE', HELPTEXT )
'"Draw center and circle

MM _DrawCircle( CX, CY, 3, 3, MM_NO BRUSH, MM _PEN BLACK )
MM _DrawCircle( CX, CY, DL, DL, MM _NO BRUSH, MM _PEN BLACK )

"Draw lines for angles (there are i NoPoints angles)
DO WHI LE i NoPoints > 0

"conpute the line
iX = INT( DL * SIN(angl es(INT(i NoPoints))) )
iY = INT( DL * COS(angl es(INT(i NoPoints))) )
MM _Drawline( CX, CY, CX+i X, CY-iY, MM _PEN BLACK )
i NoPoints = i NoPoints - 1
LooP
"Draw |ine for dMean
i X = INT( (DL+4) * SIN(dMean) )
iY = INT( (DL+4) * COS(dMean) )
MM _Drawline( CX, CY, CX+i X, CY-iY, MV _PEN DASHED )
"Wait for key press and finish dialog
MM _AddButton( MM _F5_KEY, "END' )
MM _Get Button( iButton, FALSE )
MM _Del et eGraphDi al og()

END ShowGr aphi cs
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GLOBAL SUB Main

' Description

' Reads the nunber of points to be neasured. Measures these points,
' cal cul ate the nmean val ue and shows the result or noves (if

' notorized) the TPS tocal ul cated position.

DI M i NoPoi nt's AS | nteger "nunber of points to neasure

DI M i Curr No AS | nteger "current point nunber

DI M | NoCk AS Logi cal "TRUE if no of points are valid
DI M | HzCk AS Logi cal "TRUE i f neasured hz is valid
DI M dHz AS Angl e " measured hz

DI M st oreHz AS TAngl es "array of measured angl es

DI M dMean AS Angl e 'cal cul ated nmean angl e

DI M | KeyPressed AS Logi cal "TRUE i f button pressed

DI M i Button AS | nteger "id of pressed button

ON Error Resume Next "ignore errors

"open output file
Open( "A:\\results.txt", "Append", fid, 0)

"set up dialog and input i NoPoints
MM _CreateTextDialog ( 6, "MEAN', "HZ MEAN VALUE",
"Conmpute nmean HZ for a nunber of neasurenents." )

' khkkhkkhkkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkk*x*

v read in i NoPoints *

' khkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkk*k*x*

i NoPoi nt s 3

I NoCk TRUE

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

MM _Inputint( 26, 0, 2, 1, MaxNoHz, MM _DEFAULT_MODE,
i NoPoints, | NoCk, iButton )

"setup rest of dialog

iCurrNo = 1

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

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

MM _AddButton( MM _F3_KEY, "REC' )

"init mean val ue
dvean = 0.0

'get i NoPoints points (abort if ESC is pressed)
DO WHI LE (i CurrNo <= i NoPoi nts) AND (iButton <> MM _ESC_KEY)

MM _Printval ( 26, 1, 2, 0, iCurrNo, |NoCk, MM _DEFAULT_MODE )
MM _CheckButton( | KeyPressed )

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

SELECT CASE i Button
CASE MM _F3_KEY
Get Angl eHz( dHz, | HzCk )

st oreHz(i CurrNo)
dMean

dHz
dMvean + dHz

Recor dVal ue(dHz, dMean/i Curr No)
iCurrNo = iCurrNo + 1
END SELECT
ELSE

"updat e displ ay
Get Angl eHz( dHz, |HzGCk )
MM _Printval ( 20, 2, 8, 3, dHz, |HzCk, MM _DEFAULT_MODE )

END | F
LooP

RS EEEEEEEEEEEEEEEEEEEEEEESE]

' x show results *

RS EEEEEEEEEEEEEEEEEEEEEEESE]

if execution should procede
IF (iButton <> MM _ESC KEY) THEN

'setup new buttons

MM _Del et eButton( MM _F3_KEY )

MM _AddButton( MM _F3_KEY, "SHOW )
MM _AddButton( MM _F4_KEY, "EXIT" )
MM _AddBut t on( 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_MCODE )

'nove theo to the conputed nean horizontal angle
DO WHI LE (iButton <> MM _ESC KEY) AND (iButton <> MM _F4_KEY)

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

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

CASE MM _F5_KEY
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BAP_PosTel escope( BAP_PCSI T_HZ, BAP_POS_MsSG, dMean,
0, 0.1, 0.1)

END SELECT
LooP
END | F

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

'close output file
Close(fld)

END Mui n

END Mean

10.2 ATHLETICSDISTANCE MEASUREMENT

10.2.1 Description of the main task

Athletics distance measurement is a special case of measuring the distance
between two given pointsin aloca coordinate system. (See Picture 1: Setting of
the measurement for an illustration of the measurement schema.)

The specia casesfor athletics are the following.

1. Oneof thetwo pointsis the centre of the Release area rather than the point of
Release, such that the radius of the Release area'® has to be taken into
account. The wanted distance ‘d’ is computed by subtracting the radius ‘r’
from the distance between ‘ Center of release’ and ‘Point of hit’.

2. Theradius and the rounding method for the distance depend on the specific
athletics discipline.

Discipline | Radius [m] |R0unding
discus ‘ 1.25 | round to the lower even centimetre

hammer 1.07 | round to the lower even centimetre

19 The Release area is defined by acircle around the center of release.
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shot 1.07 |round to the lower centimetre
javelin 8.00 | round to the lower even centimetre
unspecified 0.00 [ no special discipline, no rounding

3. Therewill be a series of measurements having only the point of hit changed. A
checkpoint is convenient for being sure the station did not move, as well asfor
readjusting the station.

Picture 1: Setting of the measurement

10.2.2 Graphical state transitions

This section shows the flow charts of the program (in terms of the dialogs). The
four main dialogs are briefly characterised first.

1. Sartdisplay: display program name, version number and copyright.
2. Choose Discipline: choose the athletics discipline.

3. St Recording: set the recording method.

4. Measure Release Center: measure the arena.
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5. Take Throw Distance: measure the distance of throws.
6. Checkpoint: measure and check the checkpoint.

1) Startdisplay and choose discipline

1

Start-
display

Choose
DiSCiW

CENTR/

5
Measure
Release
Center

2 undefined)

Startdisplay

6
Take
Throw
Distance

Check-
point

Program
8

Set
Recording

9

oW Show setting as
graphics

m
4]
in)
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1) Set recording method

1

Set
Recording

2
Set Recording
Method

CONT ESC SET

Y
3 8
file needed Set the parameters

5 depending on the
: recording device

4

open file

5
file needed and not
open ?

7
Warning: file not
open

ABORT

Choose
Discipline
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Distance and record for the Release center

Measure
Distance

in Measure
Distance

distance takent?

‘eleaseCenter

distanceTaken := True measured?

No valid release
center measured

values?

releaseCenter sef
and different?

store releaseCenter.values

Warning: Difference
releaseCenterSet := True

between stored and
meas. release center

End
Measure
Distance

V) Takethrow distance

1

Take Throw
Distance

2
distanceTaken:=False
throwRecorded:=False

3
Take Throw
Distance

LiST TAfGT SHfW

6 7 9 10 1
Measure Measure Show Settin
Distance Distance Record Data Choose Display data of Target Dialog| 9

as Graphics

Discipline previous throw

5
Record Data

3 :
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Distance and record for throw distance

1 1

Measure
Distance

Record
Data

2

Built-in Measure distanceTaken
Distance 2
3

Terminate
with Error

4
Compute distance;
distanceTaken:=True;

3

No valid
distance taken.

5
record throw data;
throwRecorded:=True;
increment running
number;

5
End
Measure
Distance

4

End Record
Data
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Distance and record for checkpoint

1

Record
Data

2
anglesTaken
?

No valid
angles.

5

store checkpoint
data

4

End Record
Data

10.2.3 Menuitem

[ATHLETI CS DI STANCE 0
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10.2.4 The program’s user interface

) Startdisplay

THR O W\ STARTDI SPLAY 00: 00

S Di st ance
rement

Copyright (c) 1996 Leica V1.00

Shift:

HELP | | | | | END

Help-Text:
Athletics distance measurement measures throw distances.
The discipline determines the radius and the rounding method.

(Discus, Hammer and Javelin are round to the lower even centimetre,

Shot isround to the lower centimetre.)

Version 2.20
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1) Choosediscipline

THROW\ CHOOSE DI SCI PLI NE 00: 00O
Di scipline Hammer N
Radi us 1. 07 m
CENTR [CHECK [MEAS [RECRD [SHOW |
Shift:
HETP ] [ [ [ [END
Help-Text:
The discipline determines the radius and rounding method.
(Unspecified has r=0 and does not round.)
CENTR measures centre of Release area.
CHECK measures checkpoint.
MEAS measures throw distances.
RECRD sets method of recording.
SHOW displays a map.
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[11) Set recording method

THROW\ SET UP RECORDI NG 00: 00O
Met hod GSI N
Devi ce Me mory <card
Fil e name
[ [ [ SET | [
Shift:
HELP | [ [ [ [ END |
Help-Text:

Choose the registering/recording methods.
SET setsits parameters.

For the FILE method, the file name must be confirmed with CONT.

Version 2.20
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IV) Measure Release area center

THROW\ RELEASE AREA
CENTEROO: 0O
Ha mmer R=1. 07

3

Hz :
hor . : - -

: 214. 3
i z. Dist .. 64. 3
ALL DI ST | REC [TARGT]JSH
Shift:
[HELP ] u || u [END |

or ed
or ed

TIT»VW®w
O N — —
-

=l
3L 3K

Help-Text:
Measures the centre of the Release area.
ALL measures the distance (DIST) and records it (REC).
DIST measures the distance.
REC records the data.
TARGT setsthe target.
SHOW displays amap of the setting.™*

1 See Picture 1: Setting of the measurement.
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V) Takedistance of throw

THROW\ TAKE THROW

DI STANCEOO: 0O

Ha mmer R=1. 07 m
Point no. : ATL105

Hz : 248.623 ¢
Throw Dist.: - - - - - - - m

ALL DI ST | REC JTARGT[[SHOW ]

Shift:

HELP ] [LAST ] [ [ END |
Help-Text:

Take throw distance.
ALL does DIST and REC.

DIST measures horizontal distance to the hit point and computes throw
distance.

REC records throw distance and increments the point number.
TARGT lets set target data.

SHOW displays a map.

LAST displays last recorded data.
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V1) Display data of preceding throw

THROW\ PRECEDI NG THROW
00: 00
Ha mmer R=1.07 m
Point no. : ATL104
Hz : 244.875 ¢
Throw Dist.: 24,312 m
| | | | |

Shift:
HELP ] | | | [ END ]
Help-Text:

Displays the data of the preceding throw.

CONT continues measuring throw distances.
VI1) Checkpoint
THROW\ CHECKPOI NT
00: 00
Ha mmer R=1.07 m
Point no. ChkPt1
Stored Hz 154.327 g
Stored V 84. 657 g
Hz 155. 438 g
v : 84.978 g
TEST ] | REC [TARGT [SHOW |
Shift:
[HELP T I [CORR ] [ END
Help-Text:

Measure and check the checkpoint. The checkpoint can be named.

TEST checks the checkpoint.

TARGT setsthe target.

SHOW displays a map.

CORR corrects the station settings.

10-22
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VIIl) General remarks
In every dialog the following keys are active.

Key Action
CONT continue (next dial og/action)
ESC abort current dialog/action

SHIFT-F1=HELP |display help text
SHIFT-F6 = END end program

Thereisan error distance defined (0.002 m). Thisis the minimal radial
distance for which re-measuring won't report an error.

10.2.5 Working with the Athletics program

To measure distances of throws there are a number of things to do:
the discipline has to be chosen,
the Release centre has to be measured, and
hit points have to be measured.

In addition there can be
a checkpoint set,
throw data recorded and

agraphic displayed.

I) Choosing thediscipline

Right from the start display you come to the dialog for choosing the discipline.
The choiceis done viaalist field, which is opened when the F6 button (LIST) is
pressed. The ENTER button chooses the selected item in thelist. In the dialog
then the corresponding radius is displayed below the discipline.
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In this dialog you can also invoke the dialog for setting up the recording method,
invoke the dialog for measuring a checkpoint, and you can have a graphic
displayed (SHOW).

Assume that this time we are not interested in recording or measuring a
checkpoint, so we proceed measuring the Release center (press the CENTR
button, or just CONT if the Release center has not been measured yet).

1) Measuring the Release centre

Before throw distances can be taken, the Release center has to be measured.

If thereis aready a Release center measured, its datais displayed as "st or ed
Hz" and "st ored hor. " (whichisthe stored horizontal distance). The current
horizontal angle and horizontal distance (if taken) are displayed below. With
SHOW you can have a graphic of the setting displayed.

To take the distance, press DIST. If the distance could be obtained, you may
record the measured data (horizontal angle and horizontal distance) with the REC
button. In case there was a Release center measured before and its data differs
from the current data, awarning is displayed.

Next, to make sure that the station does not move during the throw distance
measurements, a checkpoint can be measured. But we do not measure a
checkpoint now, instead we proceed directly to taking throw distances. (If the
Release center has been set, the CONT key automatically takes you right there.
Alternatively, pressing MEAS in the dialog for choosing the discipline also leads
to that dialog.)

[11) Taking throw distances

Measuring the distance to the hitpoint (DIST) automatically computes and rounds
the (horizontal) throw distance and displaysit on the bottom of the display. With
TARGT, the target parameters including the name for the current throw data can
be set. REC sends the throw data to the recording device (see the dialog for setting
up the recording method below), and increments the point number (hame) so that
the next throw distance can be taken.

LAST displays the throw data of the preceding throw (the last one that was
recorded), SHOW displays a graphics of the setting.

With ESC you can go back to the dialog for choosing the discipline and re-
measure (or check) the center of Release (CENTR), change the discipline, or
measure a checkpoint (CHECK). We will do the latter now.
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IV) Measuring a checkpoint
The checkpoint is defined by two angles, the horizontal angle and the vertical
angle. It can be given a name (use the TARGT menu to change/set the name).

Below the name for the checkpoint, the stored checkpoint datais displayed (if
thereisone). The last two lines are for the current horizontal and vertical angles.
With REC you can store the current angles and the name as the checkpoint data.

If you just want to make sure that the station did not move since the last
checkpoint data was stored, aim at the checkpoint and press the TEST button. If
the current and stored angles differ not too much, it is assumed that the station did
not move.

CORR is planned to correct the Release center coordinates using the checkpoint
data (if the station did move). It is not possible in the current version of the
program since the Release center is not determined from the maintained
checkpoint data. Therefore just a message is displayed that the Release center
should be re-measured if it moved.

SHOW again displays a graphics of the setting.

If you want to change/set the recording method for the throw data, use the
RECRD button from the dialog for choosing the discipline.

V) Setting up therecording method

At the moment there are three possible recording methods:

1. GSl recording (to the memory card or viathe seria interface),

2. COM recording viathe serial interface, and

3. recording to a GeoBAsIC file, either on a memory card on in the RAM.

For each method, the SET button invokes the proper set up dialog. Recording is

done each time you record throw data with the REC button from the throw
distance dialog.

10.2.6 Source code description

The source code is described in the sequence in which it occurs in the program
listing.
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I) Congtants, types, auxiliary routines

When you start reading the program from the beginning, your will meet constants
and type definitions first, then auxiliary routines. These parts are of certain
generality so that it might be considered keeping and maintains them for more
than just this program — as a kind of alibrary useful for many programs —
however special enough that each programmer (or group) might want to build his
own according to his habits and needs instead of having it built in the compiler.

Examples

Define constants for the button assignment. Using the constant BUTTON_AL L
instead of the constant for the actual key gives more semantics to the reader of
the program, and lets you change the button assignment in one place.

'standard button assignnment

CONST BUTTON_ ALL = MM _F1_KEY
CONST BUTTON DI ST = MM _F2_KEY
CONST BUTTON_REC = MM _F3_KEY

Define constants for the program states. The state description will use these
constants to indicate the current and the following state. In the dispatcher the
proper dialog is invoked according to this setting.

‘constants for the program states

CONST STATE_undef i ned AS | nt eger
CONST STATE_end AS | nt eger
CONST STATE_startdisplay AS Integer

I
N O

Other constants. The Capt i onShort will be the short name for the
application, appearing as the left part of dialog captions. Er r or Di st ance is
the minimal length two measurements may differ such that it will be
considered an error.

"ot her constants
CONST CaptionShort = "THROW
"short name for all the dial ogs
CONST ErrorDi stance AS Di stance = 0.002
"all differences >= ErrorDi stance do matter
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Polar coordinates. The type TPPoi nt stores polar coordinates in the space.
Thefirst P in the type name is indicating the polar system. (The Cartesian
equivalent for that type name would be TCPoi nt .)

"type for polar coordinates (points) in the space
TYPE TPPoi nt

azi AS Angl e "azinmut angle

di st AS Distance "di stance

zenit AS Angle ‘zenit angle
END TPPoi nt

Initialising variables. For variables of some structured type it often is useful to
have arouting initialising all the components. This is much more convenient
than setting all components to, say, zero separately for each variable of that
type. Furthermore, if a new component is added, the initialisation has only to
be changed in the initialisation routine.

SUB | nit TPPoint( p AS TPPoint )

p. azi =0.0
p.dist =0.0
p.zenit = 0.0

END | ni t TPPoi nt

SUB 1 ni t TGuar dedPPoi nt ( p AS TGuar dedPPoi nt )

p. name ="
p.valid = FALSE
I ni t TPPoi nt ( p.val ue ) "init substructure

END | ni t TGuar dedPPoi nt

Auxiliary routines. These routines encapsulate some more often used tasks.
Having the routines written once, they can easily be used in future programs.

SUB OpenFile( file AS TFile )

FUNCTI ON Butt onPressed() AS Logi cal

SUB Recordi ngDevi ceToString( byVal deviceNr AS Integer,
str AS String )

1) Global data and ingtallation routine

Then the global data (needed for communication between routines throughout the
program) and the global installation routine (for installing the program on the
theodolite, into a menu) are declared.
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Examples

Global data. For example, ther el easeCent er hasto be known in several
procedures that do not call each other directly. Passing ther el easeCent er
through al routines in between would eliminate the need for the global
variable, but demands declaring it in the state dispatcher — and that does
neither make sense nor help making the program more understandable. Note
that in the procedure header we always mention where a global variableis
used and in which way it isused ("read only" or "set" or just passed on to
another procedure).

DI M rel easeCenter AS TGuardedPPoi nt 'center of release

[11) Further auxiliary routines

After the installation routine, and before the routines for the user dialogs begin,
all the remaining routines that do not deal directly with the user dialog are
defined. Again it might be useful keeping and maintains them for more than just
this program.

Examples

Rounding. The function At hl et i csRound rounds a distance according to
the rounding method specified in r oundi ng. There may be no rounding to
perform, or it calls either RoundToLower Cmor RoundToLower EvenCm

FUNCTI ON At hl eti csRound( byVal di st AS Di st ance,
byVal rounding AS Integer )
AS Di stance

Simplify the measurement. Measur ePol ar isaroutine that is called from
more high level procedures like Get Guar dedPPoi nt 2D and

CGet Guar dedPPoi nt 3D. Another routine TMCVal i dPol ar checks the
return code of the measurement. In Measur ePol ar the distance
measurement is capsul ated.

SUB Measur ePol ar ( t heoVal ues AS TMC_Di st ance_Type,
valid AS Logical )
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V) Dialogues

Then come routines that supplement the dialogs, such as printing the discipline
and the radius for the discipline (this is done here once and used from most of the
dialogs), or drawing symbols.

Examples

SUB Pri nt ChoosenDbi sci pl i ne()
SUB DrawTri angl e( byVal centerX AS Integer,
byVal centerY AS Integer,
byVal triangleWdth AS Integer )

Now only the main dialogs remain. Each of the main dialogs (that is a dialog that
has its own state™) has a main routine for handling the dialog (its name starts
with Di al 0g..), and possibly some auxiliary routines for larger parts of the
dialogs or parts that are used more than once (especially for the actions of the
DIST and REC buttons).

Examples

SUB DI gMRC Dist( state AS TState,
rel easeCenter AS TCuar dedPPoi nt,
neasRel easeCenter AS TGuar dedPPoi nt )
SUB DI gMRC _Rec( state AS TStat e,
rel easeCenter AS TCuar dedPPoi nt,
neasRel easeCenter AS TGuar dedPPoi nt )
SUB Dl gMeasur eRel easeCenter( state AS TState )
‘calls D gMRC_Di st and DI gMRC_Rec when DI ST or
REC i s pressed, respectively;
‘calls both routines when ALL is pressed,;

The main control part, the dispatcher (for a general description see Section 8.2.1),
isthe global routine At hl et i cs. Itinitialises the global data, and startsin state
STATE_ st art Di spl ay. Thefollowing states are set in the dialogs, the
dispatcher just advances to that state if no exception occurred. In case of an
exception, it is handled (here just an error code is set and the program is quit).

V) Source code listing
See examplefile" at hl eti c. gbs".

12 The reader can easily see which states are meant by looking at the STATE ...
constants.
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10.3 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.

athl etics. gbs
codef unc. gbs

cursor. gbs
error_ha. gbs

| anguage. gbs

nmeanhz. gbs

neas. gbs
stringerr.gbs

test. gbs
t racki ng. gbs

nmenu. gbs
dirlist.gbs

An example application for athletics distance
measurements, see previous section.

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

Cursor control in adialog.

This program shows how error handling changes
execution of a program.

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.

This sample shows the calculation of the mean
value of horizontal angle measurements, see section
10.1 ,MeanHz — Mean Value of Horizontal Angle
M easurements®

Another possibility how to carry out a measurement.

This example shows in which situations typical
€rrors 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.

10-30
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11 APPENDIX

11.1 COMPILER ERROR CODES

If the compiler recognises an error it will produce an error message consisting of
several parts. For example the following might be atypical error message for the
declarationin line 3:

3: CONST cr = CHR$(10)

This causes the compiler to generate:

error 75, Cannot be evaluated during conpile time, in
line 3:
CONST cr = CHR$(10)

ATerm nat ed because of error

The error consists of a number, atext that describes the error verbaly, thelinein
which the error occurred and the column position where it occurred.

In the case that a semantical condition could not be met the line and column
position might be not correct. E.g. the source of lines 18 and 19:

18 s =3.1 + "hello" "this line is
semantically not correct
19: MM _PrintStr(0, O, "input text:", TRUE)

generates the error message:

error 25, type mismatch, in line 19:
MM _PrintStr(0, 0, "input text:", TRUE)
ATerm nat ed because of error

This seems to be not correct but its a follow-up of the fact that the semantical
information is available only if the last statement is processed to the end of it.
Hence the next symbol has been already gotten from the input symbol stream.
Therefore, the symbol pointer points to the next symbol. In our exampleit isthe
call of asystem subroutine. Be aware of thisfact if you track back an error.
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11.1.1 Compiler Messages

"(' expected
The compiler expects alist, beginning with an opening parenthesis. The
list might be empty, e.g. in case of afunction call without parameters, but
the parentheses have to be written anyway.

')' expected
The expected closing parenthesis could not be found. One reason might
be that a comma has been forgotten.

'*' expected
The compiler recognised a string declaration. After the reserved word
"string' an'*"' will be expected but has not been found.

'=' expected
The compiler expectsan' =' at this place.

expect ed

Immediately after alabel a' : ' will be expected.

'as' expected
The compiler expects the reserved word ' as' at this place.

assi gnment not al | owed
An assignment to a counter variable of aloop is not allowed. Another
reason could be that the same counter variable has been used in an inner
counter loop or as an actual parameter for aformal call-by-reference
parameter.

"byVal' requires sinple type
A compound variable like a structure may not be passed by value.

' case' expected
The compiler expectsa ' case' at this place.

cannot access hardware key
The hardware key is either missing or not accessible.

cannot be eval uated during conpile tinme
A constant declaration contains a part which cannot be evaluate during
compile time.

cannot open file
The compiler tried to open afile which is not accessible. E.g. thefileis
already opened and locked by another application.
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code tabl e overfl ow

The programmer has written a subroutine or function which has an object
that islarger than 10.000 bytes. A possible solution would be to split the
GeoBASIC code into two subroutines or functions. Note that the size of
local variables, etc. does not count for the size of object code.

collision with global type nane

A local variable or constant has been declared which name collide with
the name of a global type.
conpi ler error

An internal error of the compiler occurred. Please inform the developers
of the compiler. Thisis definitely a bug which should be fixed.

constant texts table overflow

Some of the system routines expect token identifications for accessesin a
database. GeoBASIC will create such a database. Here this database has
been overflowed, hence too much tokens has been defined/used. The TPS
system software allows each application to manage up to 1000 tokens.
See also the reference manual for thistopic.

constant expected
A constant expression has been expected at this place and something
different has been recognised. E.g. avariable in a select statement has
been found.

counter var nust be integer

The counter variable of afor loop hasto be of type | nt eger .
counter var nust be |oca
The counter variable of afor loop must be declared locally.
doubly decl ared identifier
An object has been declared twice. All global objects, parameters and
local declared objects of a subroutine or function, and all fields of a

structure have to be unique in their name spaces.
doubly defined | abe

The label has been defined earlier aready.

el se nmust be | ast

In the sequence of casesin a select statement the else-case has to be the
last case branch.

Version 2.20 11-3



GeoBasic User Manual 11 — Appendix

"end' expected

This message appears if a statement has been compiled successfully to
the end and a new statement will be assumed as correct but no* end'
keyword has been found.

"exit' not in a loop

An exit instruction without one of the predefined keywords' sub' or
"function' may occur only inside aloop.
expression stack overfl ow

Constant expressions will be evaluated during compile time. Yet an
expression has been processed which overflows the stack for this
calculations. Please split the expression into smaller parts.

field not found

The given field name can not be found as an element in the definition of
astructure.
Fileld expected

Calling the standard function Eof () expects an actua parameter of type
Fileld.

formal string reference paraneter |arger than actua

Only for string call-by-reference parameters. The actual parameter of a
subroutine or function call is smaller than the formal declaration. Hence
overwriting of data may occur.

gl obal progranf subroutine name is |longer than 18 characters

Because of TPS internal reasons the names of a program and global
subroutines may not be longer than 18 characters.
identifier expected

An identifier would be expected but has not been recognised here. In
some special casesthe symbols' string' or' end" would be sufficient
too.

identifier or 'dim expected
A declaration, beginning with ' t ype' , must be an array type (t ype
di m) or astructure type (t ype di m.

identifier table overflow
In the whole GeoBASIC program too much identifiers have been

declared. Due to DOS memory limitations it is not possible to store more
than about 5000 identifiers.
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"if' expected
According to the GeoBASIC syntax an' i f' would be expected here.
This error message only appears at the closing of an if-statement, hence
the' end’ symbol has been detected but not the' i f* symboal.

illegal operation
According to the GeoBASIC semantics this operation may not be
performed on the operands.

incorrect 'exit' type
To leave a subroutine prematurely use' exit sub' andtoleavea
function’ exit function'.

i ncorrect nunber
The parsed number does not conform to the rules.

input file <source name> not found
The compiler could not open the file which has to be compiled. Maybe
the file name has the wrong extension.

i nteger constant expected
The length of strings or the dimension of arrays have to be integers or
constant expressions. Something different has been found.

i nteger expression expected
The expression of ' f or' counter variables, the associated step and end
value haveto be of type | nt eger . Moreover thisis amust for index
expressions and the parameters of some standard functions.

i nteger variable expected
The' for' counter variableis not of typel nt eger .

invalid character
A character occurred which may not appear outside of a string or
comment.

invalid hardware key
A hardware key has been found but it is not valid.

illegal access key
The access key of the hardware key isillegal.

| abel name expected
Immediately after a' on error goto' statement must follow a0 or a
label name.
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| abel's nmust be in a routine
A label declaration may appear only inside a subroutine or function
declaration.

| ogi cal expression expected
The expression followingan'if'," el seif'," while' and
"until' hastobeof typelLogi cal .

"l oop' expected

The just recognised symbol is not a starter symbol of a new statement,
hence the compiler assumes the end of the open do-loop.
max. string |ength 255 exceeded

A string literal may not be longer than 255 characters.
m spl aced decl arati on

A declaration has been recognised after the first statement.

nore than one file name
The compiler has been called with more than one file name argument.
Each option must beginwitha' /' , each name not beginning with* /'
will be assumed as afile name.

nane does not match

Theidentifier following an' end' instruction does not conform to the
identifier at the beginning of the declaration.
new | i ne expected

According to syntax a new line will be expected here.
'next' expected

The just recognised symbol is not a starter symbol of a new statement,
hence the compiler assumes the end of the open f or -loop.
not beginning of a statenent

The beginning of a new statement will be expected. But the recognised
symbol will never be a statement start symbol.
numeri c expressi on expected

The parameters of some standard functions have to be of humeric type
and may not be of string or logical type.
out of menory

The current limitations of DOS memory has been reached. For each
symbol there will be memory allocated where specific information about
it will be stored. Increase free DOS memory by dropping extensions,
drivers, etc. or keep your GeoBASIC program smaller.
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obj ect table overflow
Just the last declared object will overflow the symbol table. At the
moment with the current limitations of DOS memory 2500 objects may
be declared in a GeoBASIC program.

'on error goto' or 'resume' expected
Thereserved word ' on' starts the declaration of either ' on error
goto O',or'on error goto Nane' or'on error resune'.
A different symbol sequence has been recognised.

' program expected
The first symbol of a GeoBASIC program hasto be' pr ogr am .

scal ar type expected
A simple (scalar) type will be expected here, hence no compound type.
E.g. asaresult of afunction or parameter of ' write' .

'sel ect' expected
At the end of a select statement there will be expecteda’ sel ect' to
finish the statement.

"string' expected
At thisplace either ' stri ng' or atype name will be expected.

string constant too | ong
The compiler recognised a string constant definition where a the assigned
constant is longer than the declaration allows.

string quote m ssing
The termination character of alitera string (') ismissing. It will be
inserted automatically at the end of the current line. Compilation will not
be stopped.

string table overflow
The string table contains al constant strings which have been recognised
in a GeoBASIC program. Currently a maximum of 64KB of litera
strings may be defined in a program.

subroutine name expected
We can distinguish two cases, where this error may happen. 1) Following
to the reserved word ' gl obal ' the symbol ' sub' must occur. 2)
Immediately after ' cal | ' the subroutine name will be expected.

term nated because of error

Compilation could not be finished because of an error.
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"then' expected

According to the syntax definition the compiler expectsa' t hen'
symbol.
'to' expected
A' for' loopneedsafina value. Only the step valueis optional and
may be omitted.
too many gl obal routines
The object format follows the common format for application files for
TPS. Only 20 routines may be declared as' gl obal sub' including
thereserved namesfor' I nstall',"' I nit' and' St op' . Note that
"Init' and' Stop' arereserved for future purposes.
two conditions given
A do-loop may have either a start or end condition only, hence a
"while ora'until'.
type expected
According to the syntax atype hame or type definition will be expected
here.
undefined identifier
The current identifier is either not defined or not in the current scope.
<Nanme> undefined | abe
A label hasto be declared to be used in a definition. If no definition has
been found until the end of current scope then this message will be
displayed.
unexpect ed synbo
A symbol has been read which cannot be classified more specific.
unknown option: <Char>
An option has been given which is unknown to the compiler.
unmat ched parent hesi s
After an expression a closing parenthesis is missing.
unrecogni zed option value: <Char> (should be + or -)
The leading character of an option isneither a' +' nora' -' .
vari abl e expected
For reference parameters only variables may be given. Constants, for
example, are not allowed. This error may be reported also in an
expression where either avariable or constant may occur.
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variabl e should be array
Following to avariablenamea’' (' has been found. Now assuming to
have an array variable will claim an index expression.

vari abl e should be structure
Following to avariablenamea’' . ' has been found. Now assuming to
have a structure variable will claim afield quaification.

wrong nunber of dinensions
The number of index expressions do not conform to the number of
dimensions in the declaration.

wrong nunber of paraneters
The number of actual parameters do not conform to the number of formal
parameters in the declaration.

Version 2.20 11-9



GeoBASIC
Reference Manual

2.20

Jeica
Leica AG, Heerbrugg
© 1999, Leica Geosystems AG, Heerbrugg



GeoBASsICc Reference M anual

1 CONTENT

2. GeoBasic Constructs

3. TPS 1000 system and GeoBASIC
4. Remarkson the Description

5. System Functions

6. Standard Functions

A — GEOBASIC SYNTAX

B — GLOSSARY

C — LIST OF RESERVED WORDS

D — DERIVED MATHEMATICAL FUNCTIONS
E — GEOFONT

F — SYSTEM RETURN CODES

G — GEODESY MATHEMATICAL FORMULAS
H — LIST OF PREDEFINED IDENTIFIERS

Version 2.20

1-1



2. GEOBASIC CONSTRUCTS

21

22

2.3

24
2.5

2.6

2.7

(€T o1 PSR 2-3
211 Syntax and Notation - BNF.........cccccoooieiiiniinienee e 2-3
212 EXAMPIES ..o 2-4
2.1.3 Declarations and Statements .........cccoeveeeiieerieenieeesee e 2-4
2.1 4 COMMENES....ciiiiiiiiiiciiiiee et e e e e e e s srrare e e e e e e snnnes 2-4
215 NAMES...co i 2-6
216 NUMDEIS.....ciii et ree e 2-7
217  StringSand TOKENS ......ccceeiierieiieriee ettt 2-8
218  LOQICEA VEIUES.......eoiiiiiiiiiiie et e 2-10

Data TYPES . ..ei ittt 2-11
221  SIMPIedaaTYPES.....oieeiiiriiiie e 2-11
222 CompOoSIte datatyPeS......ccoovverrireiriirierie e 2-11
223 Declaration Of ArTayS......coccvieerieriinie e 2-12
2.2.4  Declaration of StrUCIUIES.........ceeveiiiieeeiiiee e, 2-16
225 Predefined Structured TYPES.......covvvireeriinienie e 2-19

Data DECIaratioNS..........eeieiiuieee ettt e e e e 2-19
2.3.1 Declaration of CoNStants.........cccceevvveeeeiiieeeeiiieeeecieee e, 2-19
2.3.2 Declaration of Variables..........coccceovieiiiiiiicciiiec e, 2-20

AV AT o] 1= P 2-22

EXPIESSIONS. ...ttt e 2-24
251  Type Compatibility........cooiiiiiiiiiiii e 2-26

Sz 1 11 | ST PP P PERRR 2-28
26.1  Sequential StALEMENTS......ccceviiiiiirie e 2-29
2.6.2  Selection StatementS.......cceeeviiee e 2-30
2.6.3  Iteration StateMEeNtS ......ccceeveeeiieeiiee e 2-33

ROULINES.... ..ttt et eate e e e ae e e e enres 2-37
2.7.1 Routine Declaration ..........ccccoecueieiiiiee e 2-37
272 ROUNE CAlS ...t 2-40

Version 2.20 2-1



GeoBASIC Reference Manual 2. GeoBasic Constructs

2.8 Error Handling.......coieeieiiiiiieieee e 2-42
2.9 TREPIOGIAM c..coiiiitiiitee ittt 2-45
2.10 output tO tNE AISPIAY ....eevveeieeriieiieeree e 2-46
2101 VIO it 2-46
2.11 IN-/OULPUL O FlES....c.eeiiiiiiiee e 2-48
2111 Summarising Lists of Types and Procedures.............cccoeeeene. 2-49
2.11.2 File Operation Data SIrUCLUIES..........cccvvreiriinienie e 2-50
2103 OPEN ..ottt e 2-51
2004 ClOSB. ..ottt e 2-53
2105 INPUL oo e 2-55
20008 PNttt e 2-57
2107 GEL—VEIUES ..ottt e 2-58
2118 PUL = VAIUES......cceiiiiiiiiece e e 2-61
2109 Tl e 2-63
21000 SEEK ..ttt e 2-65
2.11.11 Eof() (standard fUNCLioN) ..........coovervirieniinieeie e 2-66
211,12 CUDITS ..o e 2-67
21013 CRDIT it 2-68
21004 MKDIT .ottt e 2-69
21215 RMDIT.cciiiiiiiiiiiieieseese e 2-70
21026 Kill e e 2-71
2.11.17 GetMemOoryCardinfo.........ocuvieereirierie e 2-72
21118 GEFIESHAL .......ccueeieeeieeeiieeie e 2-73
2.11.19 GELDIrECIONYLISE ..c.vviveiieeiiiesiie st 2-74
2.12 COMMUNICatioN FUNCLIONS..........coiiiiiiiienie st 2-76
2121 SENG...iiiitiiiiiiiie et e 2-76
2122 RECHVE ..ottt e 2-77
2.12.3 COM_SETIMEOUL ......corueiriiiriiirieenie e 2-79
2124 COM_EXECCMA......ciiiiiiiiiiiiiiie et 2-80

2-2 Version 2.20



GeoBASIC Reference Manual 2. GeoBasic Constructs

2.1 GENERAL

211 Syntax and Notation - BNF

The syntax and semantics of GeoBASIC are based on modern Basic
implementations (like Visual Basic from Microsoft). The syntax in this manual is
given in BNF - Bachus Naur Normal Form.

BNF knows the following elements to describe a syntax:

Reserved words, operators and delimiters:

They are printed in BOL D letters and enclosed in double quotes " " ; they
have to be written as given (except that upper and lower case letters are
equivalent).

Square brackets[ ] :

They designate an optional part, hence such a part may be omitted.

Curly braces{ } :
Enclose elements which may occur O or more times.

Round parentheses () :
They contain alist of alternatives separated by avertical bar | , from which
one has to be chosen.

The abstraction character ::=:
This sign binds a concrete structure of syntactical e ements to an abstract
concept of it.

For example see the following syntax description:

VariableDeclaration

"DIM" Name [ SubscriptList ] "AS"
DataType

DataType = ( DataTypeName | "STRING" ™" Length )
SubscriptList = "(" UpperBound { "," UpperBound } ")"
UpperBound = IntegerConstant

Length = IntegerConstant

Version 2.20 2-3



GeoBASIC Reference Manual 2. GeoBasic Constructs

This syntax describes al possible variants of variable declarations. It contains
reserved words (STRING), delimiters ("(",")") alternative and optional parts.
Examples of concrete sentences are:

DM i AS | nt eger
DIM a(10) AS Double
DM s AS String*10

Reserved words in the text are written in BOL D letters, but without quotes.
References to GeoBASIC code are written in Cour i er .

212 Examples

In some examples, definitions made in preceding examples, are used. Variable
declarations are used before they are introduced formally, details can be found in
Section 2.3.2 on Declaration of Variables.

2.1.3 Declarations and Statements

Declarations and statements are normally terminated by "end-of-line" (carriage
return) or by a comment (See next Section 2.1.4); nevertheless, long declarations
and statements may be spread over several lines. Type (structure) and routine
declarations and structured statements will always occupy several lines. A single
line may never contain more than one declaration or statement.

214 Comments

Comments may be added at the end of a statement line. A comment is introduced
by an apostrophe ('), and all characters to the right of it up to the end of theline
are ignored by the compiler. The comment is terminated by the end of the line; for
longer comments, simply use another apostrophe on the next line. Comments may
stand by themselves on aline.
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Examples:

Comments may take the whole line.

"This is a coment |ine.
' The comment nmay continue on the next |ine.

Typicaly comments give more meaning to the program code. (The exact
meaning of the GeoBASIC code is not of importance here, you will learn about
it later in this manual.)

' decl are vari abl es

DI M i First Poi nt AS I nteger 'the nunber of the
first point

DI M | ButtonPressed AS Logical 'indicates whether
a button was
pressed

"initialize the variables
iFirstPoint = 1 "the first point
has the nunber 1

Comments may give additional information and structure the program code.

"Program nane : Athletics D stance Measurenent
"Creation date: April 2, 1996
' Copyri ght . Leica, Switzerland

"this comment says that this is the |ast exanple
"for comments

Note Comments should explain what is going on in the program without
having to work through the program code. They are intended for
humans trying to understand the program.
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2.1.5 Names

Names (identifiers) may be up to 40 characters long. They must begin with a letter
and may contain letters, digits, the $-sign, and the underscore character (_).
Upper and lower case letters are not distinguished. The reserved words cannot be
used as names (see Appendix C for the list of reserved words and Appendix E for
predefined identifiers). All user-defined names must be declared before they are
used in a program.

The scope of names follows the usual rules for block structured languages, i.e. al
names declared at the program level are known and unable from the point of their
declaration, unless an object is hidden by alocally defined object of the same
name. Names declared at the local (subroutine or function) level are known and
unable inside the subroutine or function only, from the point of their declaration
through the end of the routine.

In general global objects with the same name as local objects are hidden by the
local objects and not visible within the local scope. Despite this rule variable and
constant names may not get the same name as global type names.

Field names within structures are local to the structure and can be accessed only

through the name of the structure variable; thus, for field names there can never

be a name conflict with either globally or locally declared objects, or indeed with
field names of other structures.

In the following syntax definitions, all terms containing "Nane", such as
Var i abl eNane, TypeNane, etc. signify a name according to this definition.

Note In certain cases the length of names should be no longer than 18
characters. E.g. for using MM _Cr eat eMenul t em the programmer
has to provide a global program name (the application name) and a
subroutine name.
If you plan to use the program with other languages than the default
language, then you have to use atool to edit and translate the tokens
which are used in the program. This tool supports only hames up to 18
characters for the application name. Hence the application name and
global subroutine names have been limited to 18 characters.
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2.1.6 Numbers

Numeric constants are written in the usua way, i.e.
1. integers consist of digits only, and

2. floating point numbers of any type contain a decimal point and/or an exponent
part (so-called scientific notation or E-format). The exponent part consists of
the letter 'E' or '€ followed by a— possibly signed — integer value.

Examples:
Integer
integer meaning
0 0
4711 4711
49882 49882
0001 1
Floating point
floating point meaning
0.0 0.0
3. 141593 3.141593
. 25 0.25
6. 6.0
Floating point (E-format)
floating point (E) meaning
6E3 6000.0
7.2e-5 0.000072
. 62e+3 620.0
3.E2 300.0
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Note Numbers without a comma are of type | nt eger , numbers with a
commaor Einit are of afloating point type. Hence 0 and 0. O are of
different types.

Numbers which may get only positive values are not supported in
GeoBASIC. Hence distance variables may get negative values also. The
programmer has to take care of that.

2.1.7 Strings and Tokens

Strings (of characters) may be 0 to 255 characters long and are enclosed in a pair
of double quotes (" " ). Any printable character may be included; lower and upper
case letters are distinguished. If a double quote is to be part of the string, it must
be written twice. The character-set is described in Appendix E.

Special characters are supported by the notation ‘\d255" which represents one
character that has the decimal value composed by the three digits. The special
character ‘\dOOO’ is not part of the supported character set, because it’s internal
use isto terminate the string. Only decimal values of characters between 1 and
255 are supported.

Due to the notation of special charactersa‘\’ hasto be written as ‘\\'.
Examples:

The smallest string is the empty string. Then follow one character strings.

"the enpty string
"a string containing one blank
"a" 'a string containing the character a

Normally, strings are somewhat larger.

"This is a string.” "a string with
'17 characters

Strings can contain special characters.

" Sl ope distance: \d0O1" 'a string with a
'special character
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Strings can also contain quotes.

"The states are ""0"" and ""1""" "a string
cont ai ni ng
doubl e quot es

Thelast example printsas «The states are "0" and "1"».

Token

The TPS-1000 series system software implements a specia facility to support
different natural languages for the user interface. This feature is based on token
processing. With GeoBASIC we can simulate this by passing tokens to system
software routines. In the documentation parameters of this type are denoted by the
datatype Token. Actua values of such parameters must be of type string literal
or string constant..

Note Neither variables nor string expressions are allowed as actual values for
parameters of type _Token.

Examples:

A typical example would be to create a dialog with graphical output
capabilities.
'a string constant
CONST Hel p_Token = "This function defines "+
"the standard " +
"graph dial og."

MM _Creat eGraphDi al og (" GRAPH',
"Graphical Sit.",
Hel p_Token)
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Variables and string expressions are not allowed as actual parameters.
Therefore the following example is multiple erroneous in the call of
Creat eG aphDi al og, because there are tokenizable strings allowed only.

DI M Hel p_Token AS String255
DI M capt AS String20

capt = " GRAPH"
Hel pToken = "This function defines the "
"standard graph dialog." '"a string
' const ant
MM _Creat eGraphDi al og(capt, "G aphical"+" sit.",
Hel p_Token) "error!!l

2.1.8 Logica Vaues

Logical values are written as TRUE or FALSE. They are predefined names (not
reserved words) and can be used wherever logical constants are allowed. As usua
for names, upper and lower case letters are not distinguished.
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2.2 DATATYPES
There are two kinds of data typesin GeoBASIC: simple and composite.

221 Simpledatatypes

The simple data types are:

1. I nteger

2. Logi cal

3. Doubl e, Di st ance, Subdi st ance, Angl e, Pressur e, Tenper at ure

Thevaues of type |l nt eger arethe signed 31-bit integer numbers, from
-2147483648 to 2147483647.

Variables of type Logi cal cantake on the values TRUE and FALSE. They
are used in logical expressions, they can be assigned, and they can be passed
as parameters.

The other predefined simple types are all the same as Doubl e; their values
are the floating point numbers. The different names are provided for correct
displaying of its units and dimension. Within the theodolite Firmware Sl units
are used (Meter, radians, hPa and Celsius).

2.2.2 Composite datatypes

In addition to the predefined (simple) types, there are three composite data types
available:

1. String
2. Array
3. Structure

A variable of type St ri ng can contain a string of some maximum length which
is specified in the declaration of the variable (see Section 2.3.2 on Declaration of
Variables). The values of type St ri ng are described in Section 2.1.7 on Strings.
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2.2.3 Declaration of Arrays

An array consists of afixed number of values of the same type, organised in one
or more dimensions (vector, matrix, three-dimensional array, etc.) and is declared
asfollows.

Syntax:
ArrayDeclaration ::= "TYPE" "DIM" Name SubscriptList "AS'
DataType
"END" [ Name ]
DataType = ( DataTypeName | "STRING" "*" Length )
SubscriptList = "(" UpperBound { "," UpperBound } ")"
UpperBound = IntegerConstant
Length = IntegerConstant

A variable of type "Name" will consist of an array of as many dimensions as
there are bounds specified. The upper bounds must be positive integer
constants.

Subscripting starts at 1; thus each dimension has "UpperBound” entries. Each
element of the array will be of the data type specified.

Anindividual element is accessed by giving its subscripts (coordinates) as
expressions (see Section 2.4 on Variables).

For assignment and parameter passing, the variable may also be used asa

whole. Other operations can only be performed on the individual elements; in
particular, comparison of entire arraysis not possible.

Examples:

Declare atype for an array that contains two integers, and a variable of that

type.
TYPE DIM MyFirst ArrayType ( 2 ) AS Integer END
DM MyFirstArray AS MyFirstArrayType
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Now we can access the two components as individual variables.

M/Fi st Array(1) 10
M/Fi st Array(2) 20

MFirstArray(1l) = MFirstArray(2) DIV MyFirstArray(1)

The first element of the array now contains the value % =2.
1

We can also use variables for the index; assume we had declared an integer
variablei | ndex.

DI Milndex AS Integer
ilndex = 2

MFirstArray( ilndex ) =5

And even more complicated, the index variable may of course be an indexed
variable.
ilndex =1
MFirstArray( ilndex ) = MFirstArray( MyFirstArray(
il ndex ) )

Note For keeping track of value changesiit is often convenient to draw atable
with pencil and paper. But as arule, a program should always be
written and commented so well that isimmediately clear what is done
when reading the program.

State || MyFi rst Array(1) MyFirst Array(2) i | ndex
1 10 20 -
2 2 20 -
3 2 20 2
4 2 5 2
5 2 5 1
6 5 5 1
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Array variables of the same type can be assigned as a whole, no matter how
complex they are. Thisis equivalent to assigning all elements separately.

DIM Al AS MyFirstArrayType
DI M A2 AS MyFirstArrayType

Al(l) =1
AL(2) =2
A2 = Al "equivalent to

A2(1) = AL(1)
A2(2) = AL(2)

Note Neither the compiler nor the interpreter does any index-overflow
checking. Hence overwriting of data outside an array may occur and
may cause severe errors, if indexes are use that is bigger than the
defined upper bounds.
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Arrays cannot be compared directly — it must be done element by element.
Often it is useful to declare constants for the upper bound of an array. (For a
description of the | F and WHI LE statement see Sections 2.6.2.1 and 2.6.3.1.
respectively.)

CONST MaxNoOf Hei ghts AS Integer = 10 'want to have

' 10 heights
TYPE DI M Hei ght ArrayType( MaxNoCOf Hei ghts) AS Doubl e END

DI M Hei ght Arrayl AS Hei ght ArrayType "first array

of heights

DI M Hei ght Array2 AS Hei ght ArrayType 'second array

' of heights
DI M i | ndex AS | nt eger "index for

' conparing
DI M | Equal AS Logi cal "indicator for

' conparing
‘now conpare the arrays
| Equal = TRUE 'so far everything was equa
ilndex =1 "start with the first el enent

‘conpare the elenments, stop at the first difference
DO WHI LE | Equal AND (il ndex <= MaxNoCOf Hei ght s)
| Equal = (HeightArrayl( ilndex ) =
Hei ght Array2( ilndex ))
ilndex = ilndex + 1
LOOP

'do sone action according to the result of the
' conpari son
I F | Equal THEN
'yes, they are equa
ELSE
'no, they are not equal
"the first difference is at position ilndex - 1
END I F

Now declare some larger arrays.
TYPE DI M Doubl eArrayType ( 20 ) AS Doubl e END
TYPE DIM StringArrayType ( 35 ) AS String*10 END
TYPE DIM ArrayArrayType (5 ) AS Doubl eArrayType END
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The last example shows that arrays can be nested: the five elements of
ArrayArrayType arearraysitself. But thereis also adirect way of
declaring multidimensional arrays.

TYPE DIM MatrixType ( 5, 20 ) AS Angle END

A variable of Mat ri xType will denote a5 by 20 matrix of angles (floating
point).

In closing let us compare the access to elements of the two multidimensional
arrays.
DIM ArrayArray AS ArrayArrayType

DI M Matrix AS Matri xType
ArrayArray(1)( 1) = 1.0
ArrayArray(1)(20) = 20.0
ArrayArray(5)(20) = 100.0
Matrix( 1, 1) = 1.0
Matrix( 1, 20 ) = 20.0
Matrix( 5, 20) = 100.0

2.2.4 Declaration of Structures

A structure (a structured type, also known as a "record" in other languages)
consists of a number of values of possibly different types and is declared as
follows:

Syntax:

TypeDeclaration = "TYPE" Name
{ ElementName "AS'
DataTypeName }
"END" [ Name ]

A variable of type "Name" will consist of elements (fields, components) which
can be accessed by their element name as given in the type declaration (see
Section 2.4 on Variables).

For assignment and parameter passing, the variable may also be used asa
whole. Other operations can only be performed on the individual elements; in
particular, comparison of entire structures is not possible.
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Example:

We declare atype for Cartesian coordinates in the space.

TYPE Cart esi anPoi nt Type
i Nunber AS Integer "nunber of the coordinate
dNorth AS Distance 'north coordinate
dEast AS Di stance '-east coordinate
dHei ght AS Di stance 'height coordinate
END Cart esi anPoi nt Type

A variable of type Car t esi anPoi nt Type will consist of the four
componentsi Nunber , dNor t h, dEast , and dHei ght . i Nunber isan
integer for a point number, the others are floating point values (doubles) for
the coordinates in the space.

We declare two variables of Car t esi anPoi nt Type and initialise the first
point’s components to the origin.

DI M Pointl AS Cartesi anPoi nt Type
DI M Point2 AS Cartesi anPoi nt Type

Poi nt 1. i Nunber
Poi nt 1. dNorth
Poi nt 1. dEast

Poi nt 1. dHei ght

coor
coo

Aswith arrays, we can assign awhole structure at once. Thisis equivaent to
assigning each of the components.

Point2 = Pointl "equivalent to
Poi nt 2. i Nurber
Poi nt 2. dNorth
Poi nt 2. dEast
Poi nt 2. dHei ght

Poi nt 1. i Nunber
Poi nt 1. dNorth
Poi nt 1. dEast

Poi nt 1. dHei ght

Now we set Poi nt 2’svaues. Sinceit isinitialised we only need to say where
it differsfrom Poi nt 1.

Poi nt 2. i Nunber
Poi nt 2. dNort h
Poi nt 2. dEast

nnou
i
oo
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And we can, for instance, compute the distance between Poi nt 1 and
Poi nt 2. (Sqr computes the sguare root, and 2 squares its argument.)
DI M dDi st ance AS Di stance

dDi stance = Sqr((Point2.dNorth - Pointl.dNorth )"2 +
(Poi nt 2. dEast - Pointl. dEast )72 +
(Poi nt 2. dHei ght - Poi nt 1. dHei ght) ~2)

A record type can itself be the type of arecord component, or the type of
elements of an array.
TYPE Li neType
StartPoi nt AS Cart esi anPoi nt Type

EndPoi nt AS Cart esi anPoi nt Type
END Li neType

TYPE DI M Poi nt ArrayType (5) AS Cartesi anPoi nt Type END

TYPE SonmeMeasur enent Type
BaselLi ne AS Li neType
Measur edPoi nt s AS Poi nt ArrayType
END SoneMeasur enent Type

The access to nested structures is done as follows.
DI M Measur enent AS SonmeMeasur enent Type

'set the base line
Measur enent . BaselLi ne. St art Poi nt
Measur enent . BaselLi ne. EndPoi nt

= Pointl
= Point2
"set the first point of the neasurenent

Measur enent . Measur edPoi nt (1) . i Nunber
Measur enent . Measur edPoi nt (1) . dNorth
Measur enent . Measur edPoi nt (1) . i East

Measur enent . Measur edPoi nt (1) . i Hei ght

Wo= e
©wo
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2.25 Predefined Structured Types

GeoBASIC provides for the inclusion of system routine calls a set of predefined
structured types (strings, arrays, and structures). The definitions of such
predefined types are implemented in the GeoBASIC compiler and accessible to
the programmer as any other defined types. One exampleis GM Poi nt _Type
which denotes a GeoMath point data type. Normally they are explained at the
beginning of a subsection.

2.3 DATA DECLARATIONS

2.3.1 Declaration of Constants

Syntax:

ConstantDeclaration ::= "CONST" Name [ "AS' DataType ]
"=" Expression

The expression is evaluated at compile time and must therefore contain constants
only. All GeoBASIC operators may be used, including comparisons and logical
operators, but no functions. The name of the constant can subsequently be used
wherever a constant of thistypeisalowed. It is known only inside the unit in
which it was declared.

The optional type specification is used to specify an explicit type, e.g. for values of
one of the specialities of Doubl e.

In the definitions in the remainder of this document, wherever "Constant” is used
in aterm, either alone or with aqualifier, such as| nt eger Const ant etc.,
either an explicitly written constant as defined in Sections 0 on

Numbers, 2.1.7 on Strings, 2.1.8 on Logical Values, or the name of a declared
constant is required.
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Examples:

In GeoBASIC the constant Pi is predefined. The definition corresponds to the
following constant declaration in the main program.
CONST Pi = 3.1415926

Note It is recommended always to specify the type of the constant, even if it
is not required by the compiler.

CONST Pi AS Double = 3.1415926 'declare Pi as Doubl e
explicitely

Also string constants can be declared. They may even extend over several lines
of code.
CONST sPrograntTitle = "ATHLETI CS DI STANCE MEASURENENT"

CONST sHel pText = "This is the help text of the " +
"athletics program As you can " +
"see it can extend over several " +
"lines."

When declaring constants, the built in arithmetic may be used (but no function
cals).
CONST TwoPi AS Double = 2.0*P

2.3.2 Declaration of Variables

Syntax:

VariableDeclaration ::= "DIM" Name [ SubscriptList ] "AS"
DataType

DataType = ( DataTypeName | "STRING" "*"
Length )

SubscriptList = "(" UpperBound { "," UpperBound } ")"

UpperBound = IntegerConstant

Length = IntegerConstant

There are no implicit variable types; al variables used by the program must be
explicitly declared to be of a certain data type, whose name may be one of the
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predefined types (see Section 2.2 on Data Types) or a previously declared array or
structure type name (see Section 2.2.3 on Declaration of Arrays, and 2.2.4 on
Declaration of Structures). Alternatively, array variables may be declared directly,
as explained in the following paragraph.

If asubscript list is specified with the variable name, the variable will denote an
array of as many dimensions as there are bounds specified. The upper bounds
must be positive integer constants. Subscripting always starts at 1; thus each
dimension has "UpperBound" entries. Each element of the array will be of the
data type specified.

Variables are known only inside the unit where they are declared.

For string variables and arrays of strings, "Length" specifies the maximum
number of characters the variable or the array element is to hold and must be a
positive integer constant. Parts of a string may be accessed and manipul ated
through standard functions (See 2.7.2.1 Standard Function Calls.)

String variables are handled differently if they were declared in global and local
scopes. If astring variable is declared globally, then it will beinitialised only
once, after the program has been loaded. After that point the variable will not be
touched again from the environment and it keeps the value the last time assigned
toit. A local string variable will beinitialised each time the surrounding
subroutine (or function) is entered.

Note The declaration of avariable does not assign any valueto it. The value
of avariablethat is read before the first assignment to it has been
performed is undefined.

Examples:
First we declare and initialise variables of simple types.

DI Mi Sum AS | nt eger
DI M dDi st ance AS Di st ance
DM dHz AS Angl e
i Sum = 0
dDi st ance = 0.0
dHz = 100.0
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Then we declare variables composite types.
DI M Start Poi nt AS Cart esi anPoi nt Type
DI M BaselLi ne AS Li neType
DI M Poi nt Array AS Poi nt ArrayType

Arrays can be declared directly.
DI M NareLi st ( 8) AS String * 50
DIM AngleMatrix ( 5, 20 ) AS Angle
DI M PointArray2 ( 5 ) AS Cartesi anPoi nt

Note If al bounds and the element type of two array variables match, they
are considered to be of the same type, hence they can be assigned to
each other. For example, the variables Poi nt Ar r ay and
Poi nt Arr ay2 can be assigned to each other.

2.3.2.1 TheVariableErr

The predefined integer variable Er r can in principle be accessed like any other
integer variable. Its main purpose, however, is to contain the error code returned
by an externa routine called from a GeoBASIC module. Furthermore, at
termination of the module's execution, the current contents of Er r will be passed
back to the system as the modul€e's return code. For details on error handling, see
Section 2.8 on Error Handling.

24 VARIABLES

This section describes the access to variables. Their declaration is described in
Section 2.3.2.

Simple variables are accessed by their name. Composite variables (strings, arrays,
and structures) can aso be accessed by their name, but only for the operations of
assignment (see Section 2.6.1.1 on The Assignment Statement) or parameter
passing (see Section 2.7.2 on Routine Calls). Often, however, their individual
congtituents will be selected and operated one by one of the operations available
for data of that type.
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Syntax:

Variable
Selector
ArraySelector

FieldSelector
SubscriptExpression

VariableName { Selector }
( ArraySelector | FieldSelector )
"(" SubscriptExpression

{ """ SubscriptExpression } ")"
"" ElementName
IntegerExpression

An element of aone-dimensional array is accessed with a subscript expression
given between parentheses. The expression must be of type | nt eger and must
evaluate to a value between 1 and the upper bound of the array (bounds inclusive).

Note Thereis no check performed whether the subscript is within bounds,
neither at compile time nor at run time.

To access an element of amultidimensional array, as many subscript expressions

are needed as there are dimensions.

An element (field) of a structure is accessed by its name.

Examples for valid variable access (assuming appropriate type definitions)

Variables of smple types.

variable | type
i Sum I nt eger
dAngl eDi ff erence Angl e
dHori zont al Di st ance Di st ance
| Val i dPoi nt Logi cal
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Variables of compound types.

variable with component/element | type

Poi nt 1 Cart esi anPoi nt Type
Poi nt 1. i Nunber I nt eger
Poi nt 1. dEast Y Doubl e

ArrayArray ArrayArrayType
ArrayArray(1) Doubl eArr ay
ArrayArray(1) (1) Doubl e

Mat ri x Matri xType
Matrix( 1, 1) Doubl e
Matrix( x, y ) Doubl e

(with x and y integer variableswithin the bounds)

For further examples see Sections 2.2.3 on Declaration of Arrays, 2.2.4 on
Declaration of Sructures, and 2.3.2 on Declaration of Variables.

2.5 EXPRESSIONS
Syntax:

Expression
LogicalTerm
LogicalFactor
LogicalPrimary

LogicalTerm { "OR" LogicalTerm }
LogicalFactor { "AND" LogicalFactor }
{ "NOT" } LogicalPrimary
SimpleExpression [ RelationOperator
SimpleExpression ]
Sl S R R R )
[ AddOperator ] Term
{ AddOperator Term }

RelationOperator
SimpleExpression :

AddOperator = ()

Term = Factor { MultOperator Factor }
MultOperator =™t "t | "MOD" )

Factor = Primary [ "" Factor ]

Primary := ( Variable | Constant | FunctionCall |

"(" Expression ")" )

The operators have their usual meaning, as found in many programming
languages. The logical operators OR, AND, and NOT stand for the inclusive
logical or, the logical and, and the logical not. The relational operators =, <>, >,

<, >=, <= stand for "equal to", "not equal to", "greater than", "less than", "greater
than or equal to", and "less than or equal to", respectively. The arithmetic
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operators +, -, *,/,\, MOD and ~ stand for addition, subtraction, multiplication,
floating point division, integer division, remainder, and power, respectively.
Aside from its use as arithmetic addition operator, the + operator is also used for
string concatenation.

The syntax for the expressions reflects the precedence of the operators; thus, the
logical OR operator has the lowest precedence, since both Logi cal Ter ns are
evaluated before the or takes place. The parameters of function calls are evaluated
before the function itself. Functions and parenthesised expressions are evaluated
before any operations involving them. All operations on the same level are
evaluated from left to right, with the exception of powers, which are evaluated
from right to left, i.e. x* 3”2 isthe same as x"( 372) (= x”9) and not

(x"3) "2 (=x"6) . Multiplication, division, and remainder are evaluated before
addition and subtraction. Arithmetic operations and string concatenation are
performed before comparisons, and comparisons before logical operations. In
logical operations, NOT is performed before AND, which is performed before
OR.

Note In case of doubt about the precedence, or to make the intention clear to
the reader, parentheses are recommended.

Examples

First we declare some variables that will be used.

DI M a AS Doubl e
DM b AS Doubl e
DI M c AS Doubl e
DIMi AS Integer
DM j AS Integer
DI Mk AS | nteger
DI M x AS Logi cal
DMy AS Logi cal
DIMz AS Logical
DIMs AS String20
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The implicit precedence of the expression in the left column is shown in the

right column explicitly.

expression precedence made explicit

a+3*hb a + (3*b)

al b*c (a/b) * c

a~"3"b an(3"h)

i V)V k (i vV j)y vk

X or y and z x or (y and z)

x andy =z x and (y = z)

a*F -b+1)/ 2 |(a* (F (-b) +1)) )/ 2

where F isa function (see Section 0 on
Routines; this exampleisonly included for completeness);

Now we show some examples for the type conversion.

expression | value | result type
71 3 2.33333333" |Doubl e

7\ 3 2 I nt eger
7 nod 3 1 I nt eger

"Geo" + "BASIC'
wheres="Val "

251 Type Compatibility

" CGeoBASI C' String

Note that not all types of operands can be combined with al operations. The rules

are as follows.

2.5.1.1 Addition, subtraction, multiplication ( +, -, * ):

Both operands must be of a numeric type (I nt eger , Doubl e, or any of the
various specialities of Doubl e). If both are of the same type, the result is aso of
that type, otherwiseiit is of type Doubl e.

Note  The + operator is also used for string concatenation, see below.

! The actual value depends on the hardware.
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2.5.1.2 Division (/):

Both operands must be of a numeric type (I nt eger , Doubl e, or any of the
various specialities of Doubl e). The result is always of type Doubl e. If the
value of the denominator is zero, the division is not performed and an error
results, which will cause an enabled error handler to become active.

2.5.1.3 Integer divison, remainder (\., mod):

Both operands must be of type | nt eger , and the result isalso of type | nt eger .
If the value of the denominator is zero, the division is not performed and an error
results, which will cause an enabled error handler to become active.

2.5.1.4 Exponentiation (" ):

Both operands must be of a numeric type (I nt eger, Doubl e, or any of the
various specidlities of Doubl e). The result is always of type Doubl e. If the
exponent is 0, theresultis 1. O for all values of the base. If the base is negative,
the exponent must have an integer value, otherwise a domain error occurs.

25.1.5 Réational operators( =, <>, >, <, >=, <=):

Both operands must be either of a numeric type (I nt eger, Doubl e, or any of
the various specidities of Doubl e), or both Logi cal , or both strings. The result
isaways of type Logi cal .

For numerical operands, the relations are the usual. For logical operands, FALSE
isless than TRUE. For strings, the ASCII code sequence is used, so that e.g. "0" <
"1t <A <"Z" <"a" < "z". Comparison of strings proceeds character by
character from left to right, and the first unequal pair determines which string is
less. Comparison also ends when an "end-of-string” is found; in this case, if both
strings are of the same length they are equal, otherwise the shorter isless than the
longer. Note that strings of different length can never be equal, but a shorter
string can be greater than a longer one.

2.5.1.6 Logical operations:

Thelogica operators ( not , and, or ) require their operands (one for not , two
for and and or ) to be of type Logi cal . Theresult is, of course, also of type
Logi cal .
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2.5.1.7 String concatenation ( +):

Both operands must be string expressions, and the result is again a string, whose
length is the sum of the lengths of the two operands and must be less than 256. If
string manipulation functions are used in string expressions, al intermediate
results from concatenation or string generation must be less than 256 characters
long.

Examples

Now we show some examples for string comparison.

expression value
"Sun" < "Sunny" TRUE
"Sun" > "Moon" TRUE
"Sun" <> "Sun " TRUE
"Sun" > "Sun " FALSE
"Sun" > "Sun" FALSE
"Sun" < "Sun" FALSE
"Ssun" = "Ssun" TRUE
oo o TRUE

2.6 STATEMENTS

Syntax:
StatementSequence ::= { [ ErrorLabel ] Statement }
ErrorLabel = HandlerLabel ™"
Statement = (. SequentialStatement |

SelectionStatement |
LoopStatement |
OnErrorStatement |
ExitStatement |
IOStatement )

The error label is used in conjunction with the ON-ERROR-statement, see Section
2.8; it must be written on aline by itself, i.e. the statement following it must be on
anew line.
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26.1 Sequentia Statements

Syntax:

SequentialStatement ::
Assignment

( Assignment | SubroutineCall )
Variable "=" Expression

2.6.1.1 The Assgnment Statement

The expression is evaluated and the result is assigned to the variable. The type of
the variable and the type of the expression must be the same, unless they are of a
simple type. In this case they must either be both of a numeric type (I nt eger,
Doubl e, or any of the various specialities of Doubl e), or both of type

Logi cal . If thevariableis of type | nt eger , the expression must also be of type
I nt eger . If the variable is one of the Doubl e types and the expression is

I nt eger , theresult is converted to Doubl e before being assigned.

If the variable is an array element, the subscript expression is evaluated before the
expression on the right hand side. (This will matter only if functions with side
effects are evaluated, which should be avoided.)

A structure variable can be assigned to another one, provided they are both of the
same structure type (same name). An array variable can be assigned to another
one if both are of the same type (same name) or if they have the same "shape” (the
same number of dimensions and the same number of elements in corresponding
dimensions) and if their elements are of the same type.

Examples:

Compute the east coordinate of Poi nt 1 out of the east coordinate of
Poi nt 2.
Point 1. dEast = 2.5 * Poi nt 2. dEast

The following assignment withi and j in the appropriate bounds may occur
in some matrix computation.
Matrix(i, j) = ( Matrix(i+1, j)+Matrix(i-1, j) ) / 2.0

Next, the matrix is assigned to itself. (Note that it is an assignment, not a
Boolean expression.)
Matrix = Matrix
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Often alogica variable (I Done) hasto be set according to some condition. x
and y must be comparable.
| Done = (x >vy)

In closing aunit is appended to astring s.
s =s +" cnt

For subroutine calls see Section 2.7.2.

2.6.2 Sdection Statements

Syntax:

SelectionStatement
IfStatement

( IfStatement | SelectStatement )

"IF" Condition "THEN"
StatementSequence

{ "ELSEIF" Condition "THEN"
StatementSequence }

[ "ELSE"
StatementSequence |

"END IF"

LogicalExpression

"SELECT CASE" Expression

{ "CASE" ConstantList
StatementSequence }

[ "CASE ELSE"
StatementSequence |

"END SELECT"

Constant { "," Constant }

Condition
SelectStatement

ConstantList

2.6.2.1 ThelF-Statement

The conditions are evaluated one after the other. As soon as oneis found that
results in the value TRUE, the statement sequence following the corresponding
THEN is executed and no further conditions are evaluated. If no condition
evaluates to TRUE, then the statement sequence after EL SE is executed, if thereis
an EL SE, otherwise nothing is done. In any case, execution continues with the
statement following END | F.
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Examples:

If a isgreater than b, St at 1 will be executed. If a is smaller than b, St at 2
will be executed. The EL SE case means that neither a is greater b, nor a is
smaller b — hence a equalsb. In that case St at 3 is executed.

IF a >b THEN
Statl

ELSEIF a < b THEN
St at 2

ELSE 'a = b
Stat3

END | F

Note In genera the branch conditionsin the | F-Statement must neither be
exclusive nor complete. Hence the compiler will not check if any
branch is accessible.

The built in function Abs computes the absolute value of a number, i.e. takes a
number and computes its value as a non-negative integer ("forgetsitssign"). It
can be written as the following program that does nothing if x is aready non-
negative, and converts x to a positive number if the current value is negative.
The empty EL SE case can be omitted.

IF x < 0 THEN
X = -X
END | F

Another example is given in the next Section 2.6.2.2 on The SELECT-
Statement.

2.6.2.2 The SELECT-Statement

The expression is evaluated and compared to the constants. If a constant equal to
the value of the expression is found, the corresponding statement sequenceis
executed. If no constant equals the expression and there is a CASE EL SE, the
statement sequence following this is executed, otherwise nothing more is done.
Execution then continues with the statement after END SELECT.

The expression and the constants must be of a simple type or strings, and the
constants should all have different values. The order of the constantsin the list,
and the order of the lists in the SELECT-statement is irrelevant as far as the effect
of the statement is concerned; however, the constants will be checked for equality
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in the order in which they appear, so if the most frequent case is put first, this will
likely result in faster execution.

Thereis no check to assure that the constants are all different. If thereis more
than one constant equal to the value of the expression, the first one will always be
selected; the other cases will therefore be inaccessible.

Example:

Assume that the sum of the variables a and b denotes an integer, and we
want to check if this number is a prime number smaller than 10, a prime
number between 10 and 20, or not a prime number at all.

SELECT CASE a+b

CASE 2, 3, 5, 7
Statl

CASE 11, 13, 17, 19
St at 2

CASE ELSE
Stat3

END SELECT

Note that if had used anested | F statement, we would have to write alot of
comparisons that make the code much less readable. (Further, if we do a
straight forward transformation from SELECT to | F, the selection expression
is evaluated more than once, in the general case.)
I F (a+b)=2 OR (a+b)=3 OR (a+b)=5 OR (a+b)=7 THEN
Statl
ELSElI F (a+b)=11 OR (a+b)=13 OR (a+b)=17 OR (a+b)=19
THEN
Stat 2
ELSE
Stat3
END | F
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2.6.3 lteration Statements

Syntax:
LoopStatement := ( WhileLoop | UntilLoop | ForLoop )
WhileLoop = "DO" [ "WHILE" Condition ]
StatementSequence
"LOOP"
UntilLoop = "DO"
StatementSequence
"LOOP" [ "UNTIL" Condition ]
ForLoop = "FOR" CounterName "=" Start "TO"
Finish [ "STEP" Step ]
StatementSequence
"NEXT" [ CounterName ]
Condition = LogicalExpression
Start = IntegerExpression
Finish = IntegerExpression
Step = IntegerExpression
ExitStatement = ( LoopExit | RoutineExit )
LoopExit = "EXIT"

2.6.3.1 TheWHILE-Loop

If thereisacondition, it is evaluated. If thisyields TRUE, the statement sequence
is executed once, then the condition is re-evaluated. This continues until the
condition evaluates to FAL SE, whereupon execution continues with the statement
following the loop.

If the condition yields FAL SE the first time, the statement sequence is not
executed at all, and execution continues immediately with the statement following
the loop.

If there is no condition specified, the loop can only be left through an EXI T-
statement (see the note on the Exit-Statement at the end of this section), or
through the occurrence of arun time error.

An exampleis given after the description of the UNTI L-loop below.
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2.6.3.2 TheUNTIL-Loop

The statement sequence is executed, then the condition, if thereis one, is
evaluated. If thisyields FALSE, the statement sequence is executed again, then
the condition is re-evaluated. This continues until the condition evaluates to
TRUE, whereupon execution continues with the statement following the loop.

If no condition is specified, the loop can only be left through an EXI T-statement
(see the note on the Exit-Statement at the end of this section), or through the
occurrence of arun time error.

The statement sequence is executed at |east once.
Examples:

Assume, for instance, the following variable declarations.
CONST i Maxl ndex AS |Integer = 10

DI M dSum AS Double 'for the sunmation

DI M i | ndex AS I nteger 'the running index

DI M i Last | ndex AS Integer 'index of |ast elenent
to add

DI M Number Array (i Maxl ndex) AS Doubl e
"array with the nunbers

Then the following WHI LE loop sums up i Last | ndex (£i MaxI ndex)
numbers of the array Nunber Ar r ay. The resulting sum will bein dSum

dSum 0 'so far the sumis zero
i | ndex 1 "the first index is 1

DO WHI LE il ndex <= ilLastlndex 'as long as we are
not at the end
dSum = dSum + Nunber Array(ilndex) 'add the
current el enent
ilndex = ilndex + 1 ' conput e next index
LOCP
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Every WHI LE loop can be transformed in an equivalent UNTI L loop and vice
versa. Have alook at the following UNTI L version of the summation.

dSum =0 'so far the sumis zero
ilndex =1 "the first index is 1
DO "l oop
dSum = dSum + Nunber Array(i |l ndex) 'add the current
' el ement
ilndex = ilndex + 1 'next index
LOOP UNTIL ilndex > ilLastlndex "until we exceed

the | ast index

These two loops (the WHI LE and UNTI L version) perform exactly the same
computation for i Last | ndex > 0. But fori Last | ndex <=0, dSum
remains0 and i | ndex remains 1 in the WHI LE example, whilein the
UNTI L version dSumis set to the value of Numnber Array( 1), and

i I ndex isincremented once.

2.6.3.3 TheFOR-Loop

Thethreel nt eger expressions (St art, Fi ni sh, St ep) are evaluated at the
outset. If the St ep part isomitted, St ep issetto +1 by default. The values thus
obtained for Fi ni sh and St ep are used throughout execution of the FOR-loop,
which means that they do not change even if their constituent variables should
change their values inside the FOR-loop.

Note If the value of St ep is 0, theloop can only be left through an EXI T-
statement (see the note on the Exit-Statement below) or through the
occurrence of arun time error.

The St art valueis assigned to the counter. Before each execution of the loop,
the counter is compared to the Fi ni sh value. If the value of St ep is positive and
the counter is smaller or equal to Fi ni sh, or if the value of St ep is negative and
the counter is greater or equal to Fi ni sh, another iteration takes place, otherwise
the loop terminates and the statement following it is executed. At the end of each
iteration, the counter is incremented by St ep (which means a decrement for a
negative value of St ep). Like the WHI LE-loop, a FOR-loop may be executed zero
times.
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Note The counter name must be an | nt eger variable declared in the same
routine as the FOR-loop (i.e. it must be alocal variable). Within the

loop it can be accessed for reading only; changesto it by the statements
inside the loop are not allowed.

The execution of the FOR-loop can be described as follows:

FOR ilndex = iStart TOiFinish STEP iDelta
St atenent s
NEXT i | ndex

The following WHI LE loop is eguivalent to the FOR loop.
"eval uate the bounds at the outset

i | ndex = jiStart
i Fi ni shEval uated = i Finish
i DeltaEvaluated = iDelta

DO WHI LE (i Del taEval uated >= 0 AND
i I ndex <= i FinishEval uated) OR
(i DeltaEvaluated < 0 AND
i  ndex >= i Fi ni shEval uat ed)
Statenents
ilndex = ilndex + iDeltaEval uated
LOCP

Example:

We present the previous example of the WHI LE loop now as a FOR loop. They
performs exactly the same calculation, for all valuesof i Last | ndex.
dSum = 0
FOR ilndex = 1 to ilLastlndex

dSum = dSum + Number Array(i | ndex)
NEXT i | ndex

Note on the loop EXIT-Statement
All three loops — the WHI LE loop, the UNTI L loop, and the FOR loop
— may contain one or more |oop-exit-statements. If one of theseis
executed, the loop terminates immediately and the statement following
it is executed. An EXI T-statement always exits only the innermost |oop
containing it.
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2.7 ROUTINES

2.7.1 Routine Declaration

Routines come in two flavours; subroutines and functions. Functions return a
value and normally cause no change to the variables of their environment, while
subroutines often change their environment. Because they are quite similar, they
are described together.

Syntax:

RoutineDeclaration ::= ( SubroutineDeclaration |
FunctionDeclaration )
SubroutineDeclaration ::=[ "GLOBAL" ] "SUB"
SubroutineName [ ParameterList ]
Body
"END" [ SubroutineName ]
FunctionDeclaration  ::="FUNCTION" FunctionName
ParameterList "AS' DataTypeName
Body
"END" [ FunctionName ]
ParameterList »="(" [ ParameterSpecification { ","
ParameterSpecification } ] ")"
ParameterSpecification::=[ "BYVAL" ] ParameterName "AS'

DataTypeName

Body :={ CVTDeclaration | LabelDeclaration }
CodePart

CVTDeclaration ::= ( ConstantDeclaration |

VariableDeclaration |
TypeDeclaration )

CodePart := StatementSequence
ExitStatement = ( LoopExit | RoutineExit )
RoutineExit ="EXIT" ( "SUB" | "FUNCTION" )

Routines that will be called from the TPS-1000-System, so-called modules, must
be declared with the keyword G_OBAL. They must be parameter-less subroutines
(not functions), and they should return an error code in the predefined integer
variable Er r . (See also Section 2.3.2.1 on The Variable Er r , and Section 2.8 on
Error Handling.)
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Glaobal subroutine may have alength up to 18 characters.

The names of the parameters in the parameter list can be used inside the routine
like variables of the specified type. When the routine is called (executed), actual
variables or expressions will be substituted for them. A parameter specified as
byVal must not be a structure or an array and can be replaced by a variable or an
expression; the parameter behaves like a variable initialised to the value of the
expression. Parameters not specified as by Val must be replaced by a variable (of
the correct type); any manipulations performed on the parameter are actually
performed on the substituted variable.

Functions usually have one or more parameters; if a function has no parameters,
the parentheses must still be written. On the other hand, if a subroutine has no
parameters, the parentheses may be omitted.

The declaration part of aroutine contains local declarations of constants, types,
variables, and labels, which will not be known outside the routine.

The code part of a routine contains the statements which are executed when the
routine is called.

The code part of afunction should contain at |east one assignment statement of
theform
FunctionNane = Expression

When control returns to the point of call, the value last assigned to the function
name will be the value returned by the function. If no such assignment is made
before control returns, the return value of the function is undefined.

Both the declaration and the code part may use the names that are known in the
environment of the routine, i.e. the globally declared objects, provided their
declaration preceded (in the source text) the current routine.

Note on the routine EXIT-Statement
The code part of aroutine may contain one or more routine-exit-
statements, which arewrittenas EXI T SUB or EXI T FUNCTI ON
for a subroutine or afunction, respectively. If one of these is executed,
execution of the routine terminates at that point and control passes back
to the point where the routine was called. If no such EXI T-statement is
executed, control returns to the point of call when the END of the
routine is encountered.
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Examples:

The subroutine Squar eAndCube takes a Doubl e asfirst argument (the
parameter variable dX) and returns the square and cube of this first argument
in the second (dSquar e) and third (dCube) one.

SUB Squar eAndCube( byVal dX AS Doubl e,

dSquare AS Doubl e,

dCube AS Doubl e )
"description: the argunment dX is squared and cubed
' and returned in dSquare and dCube, respectively;

dSquar e dx * dX
dCube dX * dSquare
END Squar eAndCube

The function Aver ageAngl e takesaMat ri x of typeMat ri xType as
argument and returns the average of the matrix elements.
CONST n AS Integer =5 ' matrix dinension 1

CONST m AS Integer = 20 ' matrix di nension 2
TYPE DI M MatrixType (n,n) AS Doubl e END

FUNCTI ON Aver ageAngl e( Matrix AS MatrixType ) AS Angle
"description: Matrix is a n by marray of Angle
(for the declaration see Section 2.2.3)

‘return: the average of all its elenents
DI M dSum AS Angl e "sum of the angles
DI M i AS Integer 'index in the first dinension
DI M j AS Integer 'index in the second dinension
dSum = 0 "init the sumto O
FORi =1ton "for all elem in the first dim
FORj =1tom'for all elem in the second dim
dSum = dSum + Matrix(i, j) 'sumup the elem
NEXT j
NEXT i

Aver ageAngle = dSum/ (n*m 'assign the nean as
return val ue
END Aver ageAngl e
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The next example shows a possible use of the EXI T SUB statement, and the
differenceto theloop EXI T statement.
SUB Routi neW t hExi t
"description: denpnstrates EXIT SUB and EXIT
DIMi AS | nt eger
DM | & AS Logi cal
DI M| Cond AS Logi cal
| Ok = TRUE
DO WHI LE | &
FORi =1 TOn

'do sonet hing

IF Error() THEN

EXIT SUB ' termnates the subroutine
END | F
I F I Cond then

EXIT ' terminates the | oop
END | F

NEXT i
"this will be executed after "EXIT" but
not after "EXIT SUB"
LOOP

END Routi neWt hExit

2.7.2 Routine Cdls

Syntax:
SubroutineCall =[ "CALL" ] SubroutineName
[ ActualParameterList ]
FunctionCall ::= FunctionName ActualParameterList
ActualParameterList ::="(" [ Expression { "," Expression } ] ")"

A subroutine call is a statement by itself and can be written wherever statements
are allowed, while afunction call is (part of) an expression and can be written
wherever expressions are allowed. Standard functions are called like user-defined
functions.
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When a subroutine or function call is encountered, control passes to the called
routine. The parameters of the routine are replaced by the expressions in one of
two ways, depending on the specification of the parameter.

If the parameter was specified as by Val , the expression is evaluated and the
resulting value is passed to the routine as the initial value of the corresponding
parameter. If the parameter was not specified as byVal , the expression must be a
variable of the type specified in the parameter list (possibly an element of a
composite variable), and it is passed "by reference”, i.e. for this call it takes the
place of the parameter in the routine. Any assignment to the parameter becomes
an assignment to the actual variable.

Note once again, that variables, including local ones, are not initialised by the

compiler. The value of avariable that has not been explicitly assigned avalueis
undefined.

Note Generic string parameters which are passed by reference are not
checked for overwriting length limits. Hence overwriting of subsequent
data may happen if the programmer does not care of this limits. E.g. if
the program assigns a string which is longer than the data area where
the reference is pointing to.

Passing an actual parameter to atyped string parameter (e.g. String30)
by referenceislimited so far as the actual string parameter has to be of
larger or equal length than the formal string parameter. This avoids
overwriting of subsequent data.

2.7.2.1 Standard Function Calls

A standard function is called like any user-defined function, as part of an
expression, returning a value whose type depends on the function and sometimes
on the parameters. Unlike user-defined functions, some standard functions are
"overloaded", i.e. they can take parameters of different types, or a varying number
of them. For alist of the available standard functions, see Section Standard
functions.
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2.7.2.2 External Routine Calls

GeoBASIC provides interfaces to external functions, e.g. system routine calls to
get a distance. Such routines can be called like any user defined subroutine. They
can takes value and reference parameters of any known type. A speciality of
external routines is the fact that they return an error code, which is stored in the
predefined variable Er r upon return (see Section 2.3.2 on Declaration of
Variables). Specia actions may be taken by the GeoBASIC module if the error
codeisnot RC_OK; details are given in the following Section 2.8 on Error
Handling.

2.8 ERROR HANDLING
Syntax:

"LABEL" HandlerLabel

"ON ERROR" ( "RESUME NEXT" |
"GOTO" ( HandlerLabel | "0" ) )

Name

HandlerLabel ™"

LabelDeclaration
OnErrorStatement

HandlerLabel
ErrorLabel

An Error Label isusedtomark apart of the code and iswritten on a separate
line before the first statement that is to be executed as part of that particular error
handler (see also Section 2.6 on Statements). All labels must be declared in the
routine in which they label a statement, i.e. the scope of the label isthe routine
code. An" ON ERROR GOTOlabel" statement must appear in the same routine as
the specified label. The other two "ON ERROR' statements may appear anywhere.

The predefined variable Er r is used to signal run-time errors; its value changesin
one of three ways.

1) Anexternal TPS-1000 system software routine is called. Upon return Er r
is always set to the routine's return code. Normally thisis 0 (= OK); anon-
zero value means that an error has occurred during the execution of the
external routine.

2) A run-time error occurs during the execution of GeoBASIC code (e.g.
division by zero, illegal instruction).
3) The GeoBASIC module explicitly assignsavalueto Er r .
In the first two cases, error handling takes place (if Er r <> 0) according to the

choice then in effect, see below. In the third case, error handling does not take
place; execution continues normally, regardless of the error handling choice.
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Run-time errors can be handled by the GeoBASIC module in one of the following
three ways.

a)

b)

0)

Control is passed to an error handler label. This method is chosen by
executing ON ERROR GOTO LAB, where LAB isthe label of the
statement to which control is to be passed. Leaving the active routine will
reset the value of Er r to Zero.

Execution of a GeoBASIC program is terminated immediately after an
error occurs. This method is chosen by executing ON ERROR GOTO 0.
Thisis also the default choice, active at the start of the GeoBASIC module.
Execution continues with the statement after the call, i.e. the error
condition isignored. This method is chosen by executing ON ERROR
RESUVE NEXT. The value of Er r will be kept if the routine returns to the
caller.

In methods a) and c) the variable Er r is set to the return code and can be
inspected by the program. In method b) Er r is set aswell, but the program
terminates execution. Control and the error code will be passed to the point of the
TPS-1000 system where the interpreter has been called.

The activation of an error handler takes place when the execution of an ON
ERROR - condition has been passed. ON  ERROR - conditions may be defined
anywhere in a statement sequence. Passing such a statement resets the value of

Er r to Zero. In thisway, the GeoBASIC programmer has the possibility to
control the behaviour of execution depending on the point of execution.

For more information, see the examples below.

CAUTION Itisentirely the application programmer's responsibility to make

sure that no nonsense results from the use of error handler labels.
Particular attention should be paid to the following points.

If alabel isreached in the normal course of code execution, the statements
following it will be executed asif the label were not present.

If "GOTOlabel" (method &) has been chosen and an error occurs, control
will be transferred to that label even when the labdl isinside a structured
statement or in adifferent routine.

If control istransferred from outside to alabel inside a structured
statement, this may have undefined conseguences, e.g. in case of a FOR-
statement. Such transfers must be avoided.
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Note ERRCOR, GOTO, and RESUME are not reserved words, but ONis.

Examples:

First, a simple example. An error will be ignored and passed to the caller.

SUB ABC
ON ERRO? RESUME NEXT
. ‘'statenents
CALL Ext ernal SystenRoutine (..)
. 'statenents
END ABC

The next example shows an external system routine call. If an error occurs,
then the statementsin Er r Lab may make some changes and try the execution
again. If the error occurs a second time, the program aborts immediately.

SUB Di spatch
LABEL ErrLab
.. 'statenents
ON ERROR GOTO ErrlLab

CALL External SystenmRoutine (..)
EXIT
Err Lab:
.. "make changes
O\l ERROR GOTO 0 '"abort next tine
CALL Ext ernal SystenRoutine (..)
. 'statenents
END D| spat ch
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The third example handles an error not caused by an external routine (division
by zero).
SUB Mat ri xI nversi on
LABEL Si ngul ar
DIMi AS Integer
DI M p AS Doubl e

ON ERROR GOTO Si ngul ar

FORi =1 TOn
.p”:1/ a(r, c) "may divide by zero
NEXT i
EXIT SUB
Si ngul ar:

... 'output error message
END Matri xI nversi on

Please see also the sample program er r or _ha. gbs.

29 THE PROGRAM

A GeoBASIC program (aloader object) has a structure similar to that of a routine.
It has no parameters and no code, but it may contain declarations for common
constants, types, and variables, and it contains routine declarations, among them
at least one GLOBAL subroutine (module).

Syntax:

Program = "PROGRAM" ProgramName
{ CVTDeclaration | RoutineDeclaration }
"END" [ ProgramName ]

The constant, type, and variable declarations (CVTDecl ar at i on) that are
global to the entire program are written on this level, as are al routine
declarations. These comprise the GLOBAL subroutines, i.e. the GeoBASIC
modules that can be called from "outside” (from the system), and al local
subroutines and functions, which are not accessible from outside.

Glabal routines (modules) with the names"St op”, "I nit",and"l nstal | "
have a specia function within the TPS-1000-System. ("St op” and "l ni t " are
reserved names for future using). From the GeoBASIC viewpoint, however, they
are declared like any other GLOBAL subroutine.
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The program name may have up to 18 characters.

2.10 OUTPUT TO THE DISPLAY

Input and output to the display device is not handled by GeoBASIC directly;
instead, necessary system routines are called. However, for testing purposes, it is
often convenient to have some rudimentary output facilities. GeoBASIC provides
a\V\RI TE-statement for this purpose. The simple types (I nt eger , Doubl e,
Logi cal ) and strings can be written one per call.

2.10.1 Write

Note During execution of a GeoBASIC program on TPS-1000 system a
VARl TE - statement has no effect at al. The described behaviour can be
observed only if the program is executed on the TPS-Simulator.

Syntax:
IOStatement = "WRITE" Expression

On output, the evaluated expression is written on one line, terminated by return /
new line.

Numeric values are written in a standard format, which for doubles depends on
the value. No blanks are output before or after the number.

Logical values are written as T (true) or F (false), again without surrounding
blanks.

Strings are written as they are, without surrounding quotes or blanks. Output
strings may contain any printable characters, including blanks and tabs.

A WRITE-call closes the output with CR-LF automatically.

2-46 Version 2.20




GeoBASIC Reference Manual 2. GeoBasic Constructs

Examples:

We do some output.

WRITE 3 * 6

WRI TE 1e3

WRITE 2 > 3

WRITE "this is it"

Thiswill print as
18
1000
fal se
this is it
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211 IN-/OUTPUT TO FILES

The I/O-routines to files are realised as external routines. Therefore, all the rules
explained in chapter 2 have to be applied to the description here too.

Note

Taking off the PC-Card from the theodolite will dismount it and close all
open filesinternally. Automatic reopening of previously opened files will
not be supported. A subsequent access to an expected open file will yield
into the return code FI L_NO_STORAGE_MEDI UM | N_DEVI CE.

If the PC-Card will be removed during afile operation then this may
cause severe errors on the PC-Card’ s own file system structures. Loss of
data might happen and even more the PC-Card’ s files-system might be
destroyed, leading to unpredictable behaviour of subsequent file
operations.

Let the user be warned that the card will not be removed during file
operations.

It ishighly recommended to group file accesses together and keep a
file open during the access only, immediately followed by a close of
thefile. Thiswill lead to a less vulnerable application.

Note

A directory separator has to be writtenas "\ \ " in GeoBASIC.
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2.11.1 Summarising Lists of Types and Procedures

2.11.1.1 Types
type name
Fileld

Fi | eNanme

MEM CARD | NFO_Type
FI LE_EXT_Type
FI LE_STAT Type

2.11.1.2 Procedures

procedure name
Qoen

d ose

Pri nt

I nput

Seek

Tel |

Eof

CurDir$
ChDir

CGet Menor yCar dl nf o
CGet DirectorylLi st

description
File identification.

String of 64 characters. Contains afile path and file
name.

Information about the PC card.
A filename inclusive the extension (exclusive path).
Specific data about afile.

description

Open afilein a specific mode.

Close afile.

Writes ASCII text into afile in sequential mode.
Reads ASCII text from afilein sequential mode
Positions the file pointer to a specific byte location.
Delivers the current file pointer.

Examines if end-of-file has been reached.

Delivers the current directory including the drive.

Changes the current directory to a given drive and
directory.

Get information about the current mounted PC card.
Get adirectory list of entries.

Cet Fi |l eSt at Get information about afile.

WD r Creates a directory in the current directory.

RDi r Removes the given directory.

Kill Removes agivenfile.
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Put | nt, Writes avalue in binary mode into afile.
Put Doubl e,

Put Logi cal ,
Put String

Cet I nt, Reads a vaue in binary mode from afile.
Get Doubl e,

CGet Logi cal ,

GetString

2.11.2 File Operation Data Structures

2.11.2.1 MEM_CARD_INFO_Type— PC Card information
TYPE MEM_CARD | NFO Type

sLabel AS Stringll name of card
i Size AS | nt eger total capacity in Bytes
i Free AS | nt eger free capacity in Bytes

END MEM CARD | NFO Type

2.11.2.2 FILE_STAT_Type- File specific data
TYPE FI LE_STAT_Type

sFi | eNane AS file name inclusive
FI LE_EXT_Type extension

Dat eTi ne AS | nteger total capacity in Bytes

i Si ze AS | nt eger free capacity in Bytes

| ReadOnl y AS Logi cal TRUE if read only

| SubDi r AS Logi cal TRUE if entry isa
subdirectory

| Archive AS Logi cal TRUE if archive flag is
et

END FI LE_STAT Type
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2.11.3 Open

Description

Declaration

Remarks

Parameters

Opens afile.
Record oriented file operations are not supported in Release 1.0
Open( byVal sFileNane AS Fil eNane,

byval sMbde AS String20,
Fileld AS Fileld,
byVal i RecLen AS | nteger )

The Function attempts to open the file given in sFi | eNane with
mode sMbde. If the procedure is successful avalid file descriptor
isreturned. Thisfile descriptor is used for all successive
operations on the opened file. The device of the PC-Card, which is
also the default device, is" A: " . In future more devices may be
supported. An Open will not change the default device nor the
default directory.

Directoriesincluded in sFi | eName must exist already. The

Fi | el d will be determined automatically. There is no need at all
to handlethevalueof Fil el d directly! No white spaces
(spaces, tabs, etc.) may beincluded in sFi | eNare.

Note If the deviceis not mounted, an error code will be
returned.

Thei RecLen parameter will be ignored in GeoBASIC
Release. 1.0, hence it has no effect at all. Itsusage is
reserved for future purposes.

Access modes may not be mixed, hence opening for
| nput and Qut put does not work. A maximum of 20
files can be opened simultaneoudly.

sFileNane in  Filepath and name of thefileto be
opened
("A\Ndir\\fil enanme. ext",up
to 100 characters).
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See Also

Error Codes

sMode in
Fileld out
i RecLen in

Access mode

- "Input" - Opensatextfilefor
reading. The file must exist.

- "Qutput" - Createsatext new file
for writing or truncates it to zero if
it exists.

- " Append" - Opensan existing text
file at the end of it (EOF). If thefile
does not exist, it will be created

- "InBin" - Opensabinary filefor
reading.

- "QutBin" - Createsabinary file
for writing. If it exists then the file
will be truncated to zero length.

- "Updat eBi n" - Opensabinary
file for reading and writing. After a
successful open the file pointer
points to the beginning of thefile.
If the file does not exist it will be
created.

Unique file-id (output).

In Release 1.0 the record length is set
to adefault of 1 bytein any case.

C ose, Input, Print

RC_OK
BAS_FI L_| NV_MODE
BAS_FIL_I LL_NAVE
BAS_FI L_TABLE_FULL

RC_FI L_MEMORY
FAI LED

file opened successfully

invalid access mode (see par. shbde)
illegal file name specified

theinternal fileid tableisfull

Error in internal memory allocation.
May be during open access of anon
existing directory.
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RC_FI L_FATAL_ERROR other fatal error

device errors
RC_FIL_FAT_ERROR  fatal error in accessing the file
alocation table
RC_FIL_I LLEGAL_ illegal drive specified

DRI VE

RC_FI L_NO_STORAGE_ No memory card inserted or it has
MEDI UMLIN_DEVI CE ooy removed and put in again.
Further file operations are not save.

RC_Fl L_PATTERN_ directory error
DOES_NOT_MATCH
RC_FI L_FI LNAVE_ tried to access a non-existing file
NOT_FOUND
Example Open afilein "Qut put " access mode for writing.

DIMFileld AS Fileld

Open("A:\\test.dat", "Qutput", Fileld, 0)

2.11.4 Close

Description  Closes afile.
Declaration Cl ose( byVal fileld AS Fileld )
Remarks Closes the file as represented by the file descriptor.

Parameters
Fileld in  Uniquefileid returned by Open.

See Also Qpen, Print, |nput
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Error Codes
RC_XX file closed successfully
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
RC_FI L_FATAL_ other fatal error
ERROR
deviceerrors
RC_FIL_FAT_ERROR  Fatal error in accessing the file
allocation table.
RC_FIL_I'LLEGAL _ Illegal drive.
DRI VE

RC_FIL_WRITE_TO_  Unspecified error on writing to a
MEDI UM FAILED e

RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE  pyriher file operations are not save.

fileerrors

RC_FI'L_I NVALI D_ file descriptor is not valid. May

FI LE_DESCR occur e.g. if closed twice.

Example Close afile. Thefi | el d hasto be returned (by Open):
DIMFileld AS Fileld

Open("A:\\test.dat", "Qutput", Fileld, 0)
"do sone work
Close( Fileld)
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2115 Input

Description

Declaration

Remarks

Read a string from file.

I nput ( byVal Fileld AS Fileld,
sData AS String255,
i Size AS Integer )

The functions read a string from the file identified by Fi | el d.

i Si ze determines how many characters have to be read from the
file at amaximum. If the line terminator occurs beforei Si ze
characters has been read, than sDat a will contain only characters
up to the terminator. The current file pointer will be set to the
position after the terminator. The line terminator will never be
included in the resulting string. The line terminator will be
expected as" CR/ LF" . End-of-file (EOF) can be examined by
caling Eof (). i Si ze, if greater, will be reset to 255 characters
without notification to the caller.

Note  Thefile must have been opened successfully in access

mode "Input”.
Parameters
Fileld in Unique file-id returned by Qpen.
sDat a out The read data.
i Size inout n Number of bytes to be read.
out: Number of bytes actually read
from file.
See Also Open
C ose
Print
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Error Codes

Example

RC_XX data read successfully
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FIL_FAT_ERROR  fatal error in accessing the file
allocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE  pyriher file operations are not save.
fileerrors

BAS_FIL_I LL_OPER  |llegal file operation. Operation and
access mode do not correspond.

RC_FI'L_I NVALI D_ illegal file descriptor used
FI LE_DESCR

Read a string from afilein "l nput " access mode.

DM Fileld AS Fileld
DI M sFi |l ei nput AS String255
DIMiLen AS | nt eger

ON ERROR RESUME NEXT
pen("A:\\test.dat", "lnput”, Fileld, 0)
‘read 10 characters fromcurrent file pointer
iLen = 10
Input( Fileld, iFileinput, iLen)
IF (iLen <> 10) THEN
"Error or EOF occured, or ECL reached earlier
END | F
Cl ose(Fileld)
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2.11.6 Print

Description

Declaration

Remarks

Parameters

See Also

Error Codes

Write a string to afile.

Print( byval Fileld AS Fileld,
byval sData AS String255 )

The function writes a string to the file specified by Fi | el d. The
actual string determines the numbers of characters which will be
written to the file. The printed string will include the line
terminator at the end, which will bein any case" CR/ LF".

Note Thefile must have been opened in access modes "Output”

or "Append".

Each Print prints the line terminator to the file

automatically.

Fileld in
sDat a in

Qoen
d ose
I nput

RC_OK

RC_FI L_MVEMORY
FAI LED

RC_FI L_FAT_ERRCR

RC FIL_WRI TE_TO_
MEDI UM FAI LED

RC_FI L_MEDI UM_
FULL

Unique file-id returned by Qpen.

The data to be written (of the specified
type).

data written

Error in internal memory allocation.
May be during open access of anon
existing directory.

deviceerrors

fatal error in accessing the file
alocation table

unspecified error on writing to afile

medium is full
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Example

RC FIL_NO_
STORAGE
MEDI UM | N_DEVI CE

No memory card inserted or it has
been removed and put in again.

Further file operations are not save.
fileerrors
RC_FI'L_I NVALI D_ illegal file descriptor used

FI LE_DESCR

BAS_FIL_I LL_OPER llegdl file operation, hence using it
on afile which has not been opened
in sequential OUTPUT or APPEND

mode.

Write a string to an "Qut put " file. The Fi | el d hasto be
defined (used by Open):

DM Fileld AS Fileld
Open ( "Ar\\test.txt", "OUTPUT", Fileld, 1)
Print( Fileld, "distance neasuring" )
Close( Fileld)
2117 Get—vaues
Description  Read avalue from file in binary mode.
Declaration Cet Byte ( byVval Fileld AS Fileld,
i Val AS Integer )
CGet I nt ( byVval Fileld AS Fileld,
i Val AS Integer )
CGet Doubl e ( byVal Fileld AS Fileld,
dval AS Doubl e )
CGet Logi cal ( byVal Fileld AS Fileld,
| Val AS Logical )
Get String ( byVval Fileld AS Fileld,
szVal AS String255,
i Len AS I nteger )
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Remarks These functions read a value from the file identified by Fi | el d.
The values will not be interpreted at all. Only logical values will
be transformed to the internal coding. i Len gives the maximum
number of charactersto beread. i Len, if greater, will be reset to
255 characters without notification to the caller. End of file can be
recognised by calling Eof (). If end of file has been reached then it
is not guaranteed that the returned value is valid.

format.

Note  Thefile must have been opened successfully in access
mode "l nBi n" or "Updat eBi n".
The binary values will be interpreted in standard DOS

CGet St ri ng reads as many characters as asked. If the
read string contains a 0x 00-byte (internal terminator)
then successive string operations will interpret the string
up to this terminator.

Parameters
Fileld in Unique file-id returned by Open.
Procedure Field Type Meaning
GetByte i Val out 1 byte binary integer (will
be expanded to an
Integer), returns avalue
between 0 and 255.
Get | nt i Val out 4 byte binary integer.
Get Doubl e  dVal out 8 byte binary double float.
Cet Logi cal [ Val out 1byte: O - FALSE
gse -TRUE
CetString szVal out i Len characters read
iLen  Inout i Len charactersto be
read. Returns actual
length of read data. EOF
may be a reason which
reduces this value.
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See Also Open
C ose
Put - val ues
Error Codes
RC_K data read successfully
RC_FIL_ Error in internal memory allocation.
MEMORY_FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FI L_FAT_ERROR  fatal error in accessing the file
alocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE - pyriher file operations are not save.
fileerrors
BAS_FIL_I LL_OPER illegdl file operation, hence using it
on afile which has not been opened
inl nBi n or Updat eBi n mode.
RC_FI'L_I NVALI D_ illegal file descriptor used
FI LE_DESCR
Example The example copies afile.
DM iFldl AS Fileld
DIM iFld2 AS Fileld
DM i AS | nteger
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2.11.8 Put —vaues

Description

Declaration

Remarks

Open ( "A:\\source.txt", "InBin", iFldl, 1)
Open ( "A\\target.txt", "QutBin", iFld2, 1)
IF EOF(i Fileldl) THEN
GetByte ( iFldl, i )
DO WHI LE NOT Eof (i Fl d1)
PutByte ( iFid2, i )
GetByte ( iFldl, i )
LOOP
PutByte ( iFid2, i )
ELSE
enpty file
ENDI F
Close( iFldl)
Close( iFld2)
Put a value to file in binary mode.
Put Byt e ( byVval Fileld AS Fileld,
i Val AS Integer )
Put | nt ( byVval Fileld AS Fileld,
i Val AS Integer )
Put Doubl e ( byVal Fileld AS Fileld,
dval AS Doubl e )
Put Logi cal ( byVal Fileld AS Fileld,
| Val AS Logical )
PutString ( byVval Fileld AS Fileld,
szVal AS String255,
i Len AS Integer )

These functions write avalue to the file identified by Fi | el d.
The values will not be interpreted at all. Only logical values will
be transformed to the external coding. i Len gives the maximum
number of characters to be written. If i Len is greater than the
actual length, then the string will be filled up with ‘\O’-characters.
If i Len isgreater than 255, then it will be reset to 255. If less
than O then it will be reset to 0.
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Note Thefile must have been opened successfully in access
mode "Qut Bi n" or "Updat eBi n".
The binary values will be written in standard DOS

format.
Parameters
Fileld in Unique file-id returned by Cpen.
Procedure Field Type Meaning
Put Byt e i Val in 1 byte binary integer, only

the lowest order byte will be
taken of the input parameter.

Put I nt i Val in 4 byte binary integer.
Put Doubl e  dVal in 8 byte binary double float.
Put Logi cal | Val in lbyte FALSE -0

TRUE -1
PutString szVal in String to be written. i Len
characters will

Note:
iflen(szVal) > ilLen
then szVal will be cut off.
If Len(szVal) < ilLen
then szVal will filled up
with Ox 00-characters.

i Len in i Len charactersto be
written.

See Also Open
d ose
CGet - val ues
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Error Codes
RC K

RC_FI L_MVEMORY
FAI LED

RC_FI L_FAT_ERRCR

RC_FIL_NO_
STORAGE_

MEDI UM | N_DEVI CE

BAS FIL_ILL_OPER

RC_FIL_I NVALID_
FI LE_DESCR

RC_FI L_NO_MORE

ROOM ON_VEDI UM

Example

see Get-values example

data written successfully

Error in internal memory allocation.
May be during open access of anon
existing directory.

deviceerrors
fatal error in accessing the file
alocation table

No memory card inserted or it has
been removed and put in again.
Further file operations are not save.

fileerrors

illegal file operation, hence using it
on afile which has not been opened
in Qut Bi n or Updat eBi n mode.

illegal file descriptor used

memory deviceisfull

2.11.9 Tdl

Description  Deliversthe current position of the file pointer.

Declaration Tell ( byval Fileld AS Fileld,

i Pos AS Integer )

Remarks The procedure returns the current byte position of the file pointer
which has been set by the last read or write operation. i Pos will
get 1 for the first byte.
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Note  Other than read and write operations Tel | do not set
the file pointer. Hence after opening afile in APPEND
mode Tel | will yield into 1, since the file pointer has
not been set so far.

Parameters
Fileld in Unique file-id returned by Qpen.
i Pos out The current byte file position.

See Also Open

Seek
Error Codes
RC_XX operation successfully finished
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FIL_FAT_ERROR  fatal error in accessing the file
allocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE  pyriher file operations are not save.
fileerrors
RC_FI'L_I NVALI D_ illegal file descriptor used

FI LE_DESCR
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2.11.10 Seek

Description  Setsthe current position of the file pointer.

Declaration Seek( byVval Fileld AS Fileld,
byval i Pos AS Integer )

Remarks The procedure sets the current byte position of the file pointer
where the next file operation has to take place. FI L_ECF may be
used for i Pos to set the file pointer to end-of-file. If i Pos is
greater than the length of the file no return code will be produced.
The file pointer will be set to end-of-file.

Note  Seek may be used on files only which have been opened

successfully with access modes "I nput *, "I nBi n" or
"Updat eBi n".
Parameters
Fileld in Unique file-id returned by Qpen.
i Pos in The current byte file position to be set.

Must be greater 1 or FIL_EOF.

See Also Open

Tel |
Error Codes
RC_XX operation successfully finished
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FIL_FAT_ERROR  fatal error in accessing the file
allocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE been removed and put in again.

MEDI UMLIN_DEVI CE  pyriher file operations are not save.
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Example

fileerrors
RC_FI'L_I NVALI D_ illegal file descriptor used
FI LE_DESCR
BAS FIL_ILLEGAL_  illegal file position, hence < 1
PCSI TI ON

BAS_FIL_I LL_OPER illegdl file operation, hence using it
on afile opened in sequential
OUTPUT or APPEND maode.

Getting the length of atext file.
DM Fileld AS Fileld

DI M nLen AS | nt eger

Open ( "Ar\\test.txt", "INPUT", Fileld, 1)

Seek (Fileld , FIL_ECF)

Tell (Fileld , nLen) ‘one nore than the length
nLen = nLen - 1 "the length of the file
Close( Fileld)

2.11.11 Eof() (standard function)

Description  Examinesif end-of-file has been reached.
Declaration Eof ( byVal Fileld AS Fileld ) AS Logi cal
Remarks The function examines if end-of-file has been reached by the last
file operation.
Parameters
Fileld in Unique file-id returned by Cpen.
Eof return TRUE if end-of-file.
See Also Ooen,
I nput
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Error Codes
RC_K operation successfully finished
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FI L_FAT_ERROR  fatal error in accessing the file
allocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE  pyriher file operations are not save.
fileerrors
RC_FI'L_I NVALI D_ illegal file descriptor used
FI LE_DESCR
Example Opens afilein current directory on default drive. Inputs data and
examines if EOF has been reached.
DM Fileld AS Fileld
DI M sln AS String255
DI M nLen AS | nt eger
Open ( "test.txt", "INPUT", Fileld, 1)
DO WHI LE NOT Eof (Fil el d)
nLen = 255
Input (Fileld, sln, nLen)
'process in-data
LOOP

2.11.12 CurDir$

Description  Get current directory.

Declaration CurDir$( szcurDir AS Fil eNane )

Remarks The procedure gets the absolute path of the current directory.
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Note  Sinceon TPS only memory card device A:\\ will be
supported for GeoBASIC Release 1.0 only paths with
drive A: will be returned.

Parameters
szcurDir out The current directory and drive.

See Also ChDir,

MkDi r
Error Codes
RC_XX operation successfully finished
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FIL_FAT_ERROR  fatal error in accessing the file
allocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE  pyriher file operations are not save.
2.11.13 ChDir

Description  Changes the current directory.
Declaration ChDir( byVal szName AS Fil eNane )

Remarks After calling ChDi r all subsequent file operations will occur in
the current directory if no absolute path is given.

Note  On TPSonly the memory card device will be supported
for GeoBASIC Release 1.0. Hence only paths with drive
A: will be supported.
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Parameters
szNane in Name of the next directory.

See Also Cur Di rs,

MDD T,
RDi r
Error Codes
RC_K current directory changed
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FI L_FAT_ERROR  fatal error in accessing the file
allocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE  pyriher file operations are not save.
2.11.14 MKDir

Description  Creates adirectory entry.
Declaration MDir( byVal szNane AS Fil eNane )

Remarks If szNamne contains arelative path to the directory then it will be
created relative to the current directory. Given an absolute path
MkDi r will create the directory at the absolute position.

Note  On TPS only the memory card device will be supported
for GeoBASIC Release 1.0.

Parameters
szNane in Name of the file to be created.
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See Also CurDir$,
ChDir,
RDir

Error Codes
RC K

RC_FI L_MVEMORY
FAI LED

RC_FI L_FAT_ERRCR

RC_FIL_NO_
STORAGE_

MEDI UM | N_DEVI CE

RC_FIL_NO

MAKE DI RECTORY

2.11.15 RmDir

Description  Removes adirectory.

directory created

Error in internal memory allocation.
May be during open access of anon
existing directory.

deviceerrors
fatal error in accessing the file
alocation table

No memory card inserted or it has
been removed and put in again.
Further file operations are not save.

directory could not be created,
because, for example, the directory
exists already

Declaration RnDir( byVal szNane AS Fil eNane )

Remarks The procedure removes a directory with name szNane. szNane
will be interpreted either as relative to current directory or
absolute.

Note  Thedirectory must exist and must be empty.

Parameters

szName in Name of the directory.
See Also CurDir$,
MkDi r
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Error Codes
RC_K directory removed
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED May be during open access of anon
existing directory.
deviceerrors
RC_FIL_FAT_ERROR  fatal error in accessing the file
allocation table
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_ been removed and put in again.
MEDI UMLIN_DEVI CE  pyriher file operations are not save.
2.11.16 Kill

Description  Deletes an existing file.
Declaration Kill( byVal szName AS Fil eNane )

Remarks The name may be given relative to the current directory or
absolute.

| Note  Thefile must exist.

Parameters
szNane in Name of the file to be deleted.

See Also Open
RDi r
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Error Codes
RC K

RC_FI L_MVEMORY
FAI LED

RC_FI L_FAT_ERRCR

RC_FIL_NO_
STORAGE_MEDI UM_
| N_DEVI CE

RC_FI L_FI LNAVE
NOT_FOUND

2.11.17 GetMemoryCardinfo

file removed

Error in internal memory allocation.
May be during open access of anon
existing directory.

deviceerrors

fatal error in accessing the file
alocation table

No memory card inserted or it has
been removed and put in again.
Further file operations are not save.

the given file has not been found

Description  Get information about the memory card.

Declaration CGet MenoryCar dl nf o

(M nfo AS MEM CARD | NFO Type)

Remarks The function return the label, the total capacity and the free
capacity of the current mounted PC card.

TPS Sim On the simulator the requested drive will be derived
from the current setting of GSI data path.
Since Win95/WinNT support disk sizes larger than
2GB any capacity between 2 and 4 GB will returned
as a negative number. Any capacity above 4GB will
be returned as—1.

Parameters
MCI nf o out

Information about the current
mounted PC card.
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See Also -
Error Codes
RC_OK Successfully completed.
deviceerrors
RC_FI'L_NO_ No memory card inserted or it has
STORAGE_MEDI UM_ peen removed and put in again.
| N_DEVI CE
Example see exampledi rli st. gbs

2.11.18 GetFileStat

Description  Get specific data about afile.

Declaration GCetFil eSt at
( byVal sFileNane As Fil eNane,
FSt at As FI LE _STAT Type )

Remarks The function returns data about afile. This function follows the
same pattern matching rulesas Get Di r Li st .

TPS Sim DOS handles the root directory differently to
subdirectories. Therefore calling this function with “.”
in the root and “..” in a subdirectory of root will cause
an error on the simulator.

Parameters
sFileName in Pattern for the requested file.
FSt at out Specific data of a file which matches
the pattern givenin sFi | eNane.
See Also -
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Error Codes

Example

RC_XX Successfully completed.
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED Maybe because of an access of anon
existing directory or drive.
deviceerrors
RC_FIL_NO_ No memory card inserted or it has
STORAGE_MEDI UM_ peen removed and put in again.
| N_DEVI CE
RC_FI L_I NVALI D_ The given file name pattern does not
PATH conform to file path rules.
RC_FI L_PATTERN_ The given file name pattern does not

DOES_NOT_MACTH  match against any directory entry.

seeexampledirli st. gbs

2.11.19 GetDirectoryL.ist

Description

Declaration

Remarks

Get alist of entries of the given directory.

CGet DirectorylLi st
( byVal sPattern As Fil eNane,
byval IInclDr As Logical,
DirList As ListArray,
iltens As | nteger )

The function returns alist filled with directory entries of the given
directory which match the given file name pattern. If | I ncl Di r is
TRUE dll subdirectory entriesin this directory will beincluded in
thelist. The current implementation of Li st Arr ay contains

LI ST_ARRAY_MAX_ELEMENT elements. If the directory contains
more entries then the last list entry will have“--- nore ---*
assigned to. Pattern matching characters are all valid file name
characters, “*” and “?’. The former matches one or more
characters and the | atter matches exactly one character. For
further information please refer to a DOS reference guide.

For the definition of Li st Array refer to MM _I nput Li st .
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Note Asavalid drive specification only “ A: \\ " is allowed.
Hidden and system flagged files will be ignored for
the entry list.
Parameters
sPattern in Pattern for the requested files.
[InclDir in TRUE: include subdirectories,
FALSE: list files only.
DirlList out List of directory entries.
iltens out Actual number of items, list length.
See Also -
Error Codes
RC_OK Successfully completed.
RC_FI L_MEMORY_ Error in internal memory allocation.
FAI LED Maybe because of an access of anon
existing directory or drive.
deviceerrors
RC_FIL_NO_ No memory card inserted or it has
STORAGE_MEDI UM_ peen removed and put in again.
| N_DEVI CE
RC_FI L_I NVALI D_ The given file name pattern does not
PATH conform to file path rules.
RC_FI L_PATTERN_ The given file name pattern does not
DOES_NOT_MACTH  match against any directory entry.
Example see exampledi rli st. gbs
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2.12 COMMUNICATION FUNCTIONS

2.12.1 Send

Description  Sends a string to the serial interface. The actual settings will be
used to send data over the serial line.

Declaration Send( byVal sMessage AS String255 )

Remarks The routine Send sends a message with amaximal length of 255
characters to the serial line. No formatting at all will be done but a
TPS predefined terminator at the end will be added automatically
to the message.

Note Thedata-link must be active. The parameters for the
transmission can be set in the GSI communications
dialog.

TPS Sm  Executing a GeoBASIC program on the TPS-
Simulator redirects the communication stream to the

debug window.
Parameters
sMessage in  Themessage string.
See Also Recei ve
COM _Set Ti neCut
Error Codes
RC_XX Send has been completed successfully.
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Example The example uses the routine Send to send a message.

Send("This is a nessage for the routine " +
"Send." )

2.12.2 Receve

Description  Receives a string from the seria interface. The actua settings will
be used to receive data from the serid line.

Declaration Receive( sMessage AS String255,
nLength AS Integer )

Remarks Theroutine Recei ve reads a message with amaximal length of
255 characters from the serial line. No formatting at all will be
done. The routine will return from execution when either
nLengt h characters or the pre set terminator has been received
or the pre set time-out has been reached. An eventually received
terminator will be excluded in the received message.

Note Thedata-link must be active. The parameters for the
transmission can be set in the GSI communications
dialog.

If time-out is reached, less characters than requested
(even Zero) may be received.

If nLengt h > 255 then it will be limited to 255
automatically without notification of the caller.

TPS Sm  Calling Recei ve on the TPS-Simulator has no
effects.
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Parameters
sMessage out The received message string.

nLength inout |n: Themaximum number of
characters to be received.

Out: The actual number of characters

received.
See Also Send
COM _Set Ti neCut
Error Codes
RC_XX Receive has been completed successfully.
COM_OVERRUN  More characters than requested has been
accounted in the internal buffer. Additional
characters will be deleted and cannot be
retrieved by a subsequent call.
COMLTI ME_QUT  Time-out has been reached.
Example The example calls a procedure to process a successful received

string. If the reception has not been completed successfully then
nothing will be done. The time-out period will be set to 1 second.

DIM i Size AS Integer
DIM sln AS String255

ON ERROR RESUME NEXT

COM _Set Ti neQut (1)

i Size = 255

Receive (sln, iSize)

IF Err = RC_OK THEN
ProcessString (sln)

END I F
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2.12.3 COM_SetTimeOut

Description  Sets the current time-out value for Recei ve operations.
Declaration COM Set Ti nreQut ( byVal nSec AS Integer )

Remarks nSec will beinterpreted as seconds. The time-out value will be
valid until it will be set anew. If set to Zero then Recei ve will
not wait until it receives any character(s). Rather it will return
immediately after calling. Then handling of input has to be done
by the programmer.

Note Thedata-link must be active.

The time-out from the TPS system will be saved and set
back when the GeoBASIC program terminates.

This procedure has no effect if it is called on the TPS-

Simulator.
Parameters
nSec in Negative:  Unlimited wait (blocking
behaviour).
Zexo: Polling of data.

Positive: Wait time in seconds until the
execution of Recei ve times

out.
See Also Send
Recei ve
Error Codes
RC_OK Completed successfully.
Example See the example for Receive statement.
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2.12.4 COM_ExecCmd

Description

Declaration

Remarks

Parameters

See Also

Error Codes

Executes a defined GeoCOM Remote Procedure.

COM ExecCmd ( byVal szPacket AS String255,
| St op AS Logical )

The string szPacket will be parsed and executed. The format
has to follow the text format of a GeoCOM Remote Procedure
Call. See the dedicated documentation for further format
information. szPacket can be a string which has been
previously received viathe data-link. | St op will be set to TRUE
if and only if the GeoCOM RPC was either a‘Go Loca’ or ‘ Stop’
command (RPC numbers 1 and 2). Once a GeoCOM has been
recognised then the result will be sent back via the data link
(conforming to the RPC format of GeoCOM).

TPS Sim  This procedure has no effect if it is called on the
TPS-Simulator.

szPacket in  Thestring that should be interpreted as a
Remote procedure call.

| St op out  Will be set to TRUE if and only if the
command can be successfully parsed and
iseither a‘Go Loca’ (1) or ‘Stop’ (2)
command.

Recei ve

RC_OK Completed successfully.

RC_I NVPARAM The string in szPacket does not
contain avalid Remote procedure call.
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Example

This example polls the seria line and if it receives a Command
then it executesiit.

DIMi Size AS | nteger
DI M sln AS String255
DIM | Stop AS I nteger

ON ERROR RESUME NEXT
COM_Set Ti meQut (0) ' do not wait
i Size = 255 ' try to get whole string
Receive (sln, iSize)
IF Err = RC_OK AND i Size > 0 THEN
COM _ExecCnd( sln, |Stop )
END | F
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3 TPS 1000 systTeEMm AND GEOBASIC

This chapter describes the relationship of the GeoBASIC interpreter and the TPS
system itself. There exist two possibilities for using GeoBASIC programs on a
TPS system. First running an application to lead and control a geodetic task and
second to support the TPS with Coding functionality.

3.1 APPLICATIONS ON THE TPSSYSTEM .....ceoiiiiiiiieiene e 31
3.2'CODING -APPLICATIONS ON THE TPSSYSTEM .......ccoeiiiii 32
3.3 A FRAMEWORK FOR AN APPLICATION .....ccocviiiierrienee e 32
3.4 GLOBAL RETURN CODES.........cccoiitieirieirie e 35

3.1 APPLICATIONSON THE TPS SYSTEM

The TPS1000 series have the possibility to store and execute external programs.
Loading such a program stores it in the internal memory of the theodolite. After
loading the program it has to be made accessible for the user. This has to be done
by creating a menu item and associate it with a global subroutine. In general this
will be done during the finalisation process of loading the program by executing
the Install routine of a program. The Install routine is reserved for such purposes
and will be called automatically by the loader. After connecting a program to a
menu item the program itself can be executed by choosing just thisitem from the
menu.
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3.2 ‘CODING’-APPLICATIONSON THE TPSSYSTEM

Thereis one special functionality which does not need to be connected to a menu
item - the Coding functionality. A Coding program will be invoked when the
CODE bhutton has been pressed, hence has not be connected to a menu item.
Although the global subroutine Install has to exist because it is called anyway,
but, of course, it may be empty.

A GeoBASIC program for the Coding functionality must have the name
Basi cCodePr ogr am and the subroutine which is called then must have the
name Basi cCodeSub.

The TPS system allows to handle not only a GeoBASIC program for the coding
functionality. Since there exist three possible locations, the TPS system follows a
default ordering rule to invoke one of the programs. First it checks if thereisan
appropriate set up GeoBASIC program. If yesit will be executed, otherwise it
examines the memory card if there exist a coding function (not in GeoBASIC). If
yes then this coding function will be executed, otherwise a default coding will be
activated.

Note At any time only one GeoBASIC Coding program can be loaded on the
TPS system.
It must have the predefined names, otherwise it will not be recognised.
It can be invoked only if no other GeoBASIC program is under
execution.

3.3 A FRAMEWORK FOR AN APPLICATION

In the following chapters standard functions and system functions are described.
Almost every such description contains a small example. However, most examples
are not ready to compile and run on your LEICA theodolite or PC simulation
without setting up a proper program environment.

To keep the examples small, but neverthel ess demonstrate some functionality, we
now give a general schema for running most of the examples. Just insert the
example code at the indicated location, and the program is ready to compile, link,
and run. See adso thefilet est . gbs asit is provided as an example in the
samples directory.
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The necessary environment
provides the global installation routine | nst al | that links the program into a
theodolites menu,

creates and deletes atext dialog for textual input and output (in this example
up to 5 lines can be used)

provides afunction Test that may contain the example program,
callsthe function Test to run the example program, and
waits for a key press after the function Test has terminated.
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PROGRAM Test Exanpl e "programto test the exanples

GeoBASI C test frane
The exanple shows a small programframe for the
begi nning of a project.
(c) Leica AG CH - Heerbrugg 1995-97

Description
Install it in the program nenu.

MM _CreateMenultem ( "Test Exanpl e", "Main",
MM _MENU_PROGRAMS, "EXAMPLE" )
END I nstal |

GLOBAL SUB Mai n

Description
Smal | program frane with an enpty text dial og.

CONST iLines AS Integer =5 "display: 5 lines

can be used
DI M i Button AS | nt eger "for the button pressed
MM _CreateText Di al og( iLines, "BASIC',
"EXAMPLE", " No Help ")
Test () ‘call the test routine

MM _GetButton( iButton, TRUE ) 'wait for a key press
MM _Del et eText Di al og()

END Mai n

END Test Exanpl e
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3.4 GLOBAL RETURN CODES

In this section the general return codes are briefly described. Note that function
specific return codes are found in the function description, and that details on
error handling are found in Chapter 3.3 A framework for an application.

Globa Return Codes.

1

After a standard function or system function is called, the GeoBasic variable
ERR containsitsreturn code. If everything went smoothly, it is set to the
predefined constant RC_COK, and normal program execution goes on.
However, if there was an error, ERRis set to the corresponding error code.
(Therefore we will rather use the term ERROR CODES for values other than
RC_OX)

Every function may have a set of possible error codes defined. If the result of
afunction is not RC_OK, the variable ERR will contain one of those error
codes, describing the function's termination condition.

If the error handling is active (ON ERROR GOTO, see Chapter Error
Handling), any error code will start the error handler after return from the
erroneous function.

Usually error codes are grouped by the subsystem to which they are
meaningful to (for example TMC ... for measurement error codes like
TMC_ANGLE_ERROR, TMC DI ST_ERROR, etc.), but some error codes are
generally applicable, for example if there has been afatal error, an abort, etc.

A summary of al return codes are listed in Appendix F.
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Here these general return codes are listed. Note that they will not be
mentioned in the description of the standard functions and system functions
explicitly unless they have a non-standard or more refined meaning.

Predefined Constant Value | Meaning

RC_XX 0 | successful termination

RC_UNDEFI NED 1 | undefined result, unknown error

RC_I VPARAM 2 |invalid parameter

RC_I VRESULT 3 |invalid result

RC_FATAL 4 |fatal error

RC_NOT_I MPL 5 | not implemented

RC_TI ME_QUT 6 |timeout

RC_SET_I NCOMPL 7 | parameter setup for subsystem is
incomplete

RC_ABORT 8 | function aborted

RC_NOVEMORY 9 | not enough memory

RC_NOTINI'T 10 | subsystem not initialized

RC_SHUT_DOMN 12 | subsystemisdown

RC_SYSBUSY 13 | system busy

RC_HWFAI LURE 14 | hardware failure (fatal)

RC_ABORT_APPL 15 | Abort Application (Shift-Esc)

RC_LOWN POAER 16 | Insufficient power level
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4 REMARKSON THE DESCRIPTION

In the following two chapters all functions known to GeoBAsIC are described. In
this chapter you will read how this description is organised.

4.1 STRUCTURE OF THE DESCRIPTION ......cccoiiiiiieiieieeie e 4-2
4.1.1 The WhOol€ SYSEEM .....ooiieiieieeeee e 4-2
4.1.2 The SECHIONS .....eetieieeieete ettt 4-2
4.1.3 The function/procedure desCriptions...........c.ceveereeneeneeieeneeenne 4-5
4.2 EXAMPLE OF A DESCRIPTION .....ooiiiiitieiieie et 4-8
A2 1TMC _GEIANGIE....eiiieiee e 4-8
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4.1 STRUCTURE OF THE DESCRIPTION
We describe the structure of the system top-down:

1. first the system as a whole,

2. then we describe the common parts of all sections,

3. and at last a single function/procedure description.

4.1.1 Thewhole system

The description of the whole system is split up into several sections, each
describing

GeoBAsIc built-in functions (such as Section Standard functions),
extensions to GeoBAsic (such as Section Geodesy Mathematics), or a

theodolite subsystem (such as the whole Chapter System Functions, for
example Section MMI Functions describing the man machine interface).

4.1.2 The Sections

A section description consists of (at most) four parts.

1. The name of the section.

2. Listsof types, functions, procedures, and constants defined in the section.
3. Definition of types.

4. Declaration of functions, procedures, and constants.

We now explain these four parts in more detail.

Note The identifiersin the examples of this section are stylised. Section 4.2
shows a “real” example, annotated with some explanations given in this
section.
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4.1.2.1 Name of a section

The name of a section describes the section as awhole. It can be considered the
smallest class under which all the types, functions, procedures, and constants can
be grouped. For example,

6.1 MMI FUNCTIONS

4.1.2.2 Listsof identifiers

Then, lists of all identifiersthat are defined in the section are given. First for
types, then for functions/procedures, and at last for the constants. All lists are
sorted by name. The schemais as follows.

Summarising Lists of Types, Procedures, and Constants

Types
type name
Somre_New Type
Some_Ot her _New Type

description
Brief description of the type.
Brief description of the type.

Functions

function name
Sonme_New Functi on

Procedures

procedure name
Sonme_New Procedure

description
Brief description of the function.

description
Brief description of the procedure.
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Constants
constant name description
Sone_New_Const ant Brief description of the constant.

4.1.2.3 Type d€finitions

After the lists, the type definitions are given. In the example (below) it can be seen
that first the new type name and its intended usage is mentioned. In the
description part, the type will be described in words. Then its definition follows,
giving every component its type and a more detailed description.

New Type - Here standswhat it isused for
Description  Here the new type is described.

TYPE New Type
Conponent 1 ItsType description of Componentl

Conponent 2 ItsType description of Component2

Conponent 3 | tsType description of Component3
END New Type

4.1.2.4 Function/procedure description
Then the function/procedure descriptions follow. (See Section 0 below.)

Note Not every section has all these four components. Only those parts will
be given that actually have entries. (Empty ones are omitted.)
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4.1.3 The function/procedure descriptions

We treat functions and procedures together since they only differ in the return
value (procedures do not return a value, whereas functions do).

A function/procedure description consists of (at most) eight parts.

The function/procedure name.
The description.

The declaration.

Remarks.

A detailed parameter description.
Listing of the error codes.

Cross reference (see also).

An example.

O N Ok~ wWDPRE

Details:

Ad 1) First, the function/procedure name is given. For example,

EXAMPLE_SomeFunction

Ad 2) Then a description follows, describing the function’ s/procedure’ s task.
For example,

Description  Here the function/procedure is described.
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Ad 3, 4) Afterwards the interface declaration and remarks are given. A note
may supplement the presentation. Additional a remark for the simulator may
be given which isvalid only for the TPS simulator. For example,

Declaration EXAMPLE_Sone_Functi on(
byVal dParaneter AS doubl e,
sParaneter AS String255,
i Paranmeter AS Integer )

Remarks Remarks concerning
EXAMPLE_Somne_Functi on.

| Note Here come some important notes. |

|TPS_Sim Has no effect. |

Ad 5, 6) Now more details of the interface are described: the parameters and
the error codes (see aso Section Global Return Codes). While doing so, also
predefined constants (for parameter values or error codes) are mentioned. For
example,
Parameters
dParameter in  description of dPar amet er
sParaneter in  description of sPar anet er

i Parameter out description of i Par anet er ; possible
valuesfori Par anet er:

value meaning
val ue 1 meaning 1
val ue 2 meaning 2
Error Codes
Error Codel description of Er r or Codel
Error Code2 description of Er r or Code?2
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Ad 7, 8) In the end a cross reference and an example of the use of the defined
function is given (see also Section Putting the examples to work). For
example,

See Also SomeQ her Functi onl
SomeQ her Functi on2

Some other chapter in the reference

Example Description of the example.
Exanpl e source code.

Note Not every description has all these components. Only those
parts will be given that actually have entries. (Empty ones
are omitted.)
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The following picture in Section 4.2 shows an annotated example of a procedure
description.

4.2 EXAMPLE OF A DESCRIPTION
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5.2

5.3

54

5.5

STANDARD FUNCTIONS

NUMENTC T0 NUMENTIC ..ottt sttt et sreennee 5-3
511 ADS- ADSOIULE VEIUE.......ccveeiiiiieriieieeeree e 5-3
51.2 1INt - INEJEN P ..c.veviiiieciee e 54
5.1.3 ROUN - ROUNG.......eiiiiiiiiiiieiiiesiee ettt 5-4
514 SN = SIONutiitiiitieitie ittt nree 5-4

SENG 1O NUIMENTC ...ttt 5-5
5.2.1 Asc- ASCII code of aCharaCter.........ccoceeveeneeneeneeieeneeneenieens 5-5
5.2.2 InStr - Index of asubstring inside astring.........cccooeeveereeneenieens 5-5
523 Len-Length of aString .....cccceveenienienierieneeseeree e 5-6
524 Val - Numerical value of astring .......cc.cceveeneenienienecneeneeneens 5-6

NUMENTC TO SIIHMNG ..ottt 5-7
5.3.1 Chr$ - Character from ASCI code........ccoceeiinineniiiiiiieeiene 5-7
5.3.2 String$ - String from fill character ... 5-7
5.3.3 Str$ - String from anumerical value...........ccooveeiiiiiiiicncnne 5-7
5.3.4 SFOrmat FUNCLION ......covuiiiieiiieiieseeee e 5-8

SENG 1O SENG vttt e 5-12
5.4.1 UCase$ - Change to UPPES CBSE.......coueeeerierierienieniesiesieeeenee s 5-12
542 LCase$- Changeto |OWEr Case ......coceeeererierieeieenie e 5-13
5.4.3 LTrim$ - Trim blanks from the left.............ccooeiininininnnn. 5-13
5.4.4 RTrim$ - Trim blanksfromtheright ..........ccocooiniiiiiinnnn. 5-13
545 Left$- Left SUDSIING ...ccveiviivicieecccecee e 5-14
5.4.6 Right$ - Right SUBSLING.........cccooiiiiiiciececeec e, 5-14
5.4.7 Mid$ - Substring anyWhere..........cccoeeeieieneniene e 5-14

Standard Mathematics FUNCLIONS...........ccoveiieiieiieeee e 5-15
5.5.1 Summarising List of Mathematics Functions..............ccccccue.... 5-15
5.5.2 Remark on the Conversion of Angles..........cocovviiviiiienieecieenn 5-15
5.5.3 AN FUNCHON......coiiiiiiiiiece e 5-16
554 COSFUNCHON......ciiiiiiiiiiiiiie e 5-17
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555 EXPRUNCHON ....ooiiiiiiiiie e 5-18
556 LOG FUNCLION ..ot 5-18
557 SINFUNCHON ..o e 5-20
5.5.8 SOr FUNCLION ......ciiiiiiiieiiice e 5-21
559 TaN FUNCLION .....ooiuiiiiiiiiiie e 5-22
5.5.10 RN FUNCHION ..o e 5-23
5.5.11 SRNA FUNCLION.......eeiiiiiiiiiiiise e 5-24
5.6 Geodesy MathematiCs..........covveiiiiiiiiiiieie e 5-25
5.6.1 Summarising Lists of GM Types and Procedures..................... 5-25
5.6.2 GEOMaEth SITUCLUIES........oiueiiiiiiiiie e 5-28
5.6.3 GM_CalCArealfCoord ..........cocuereireeriiiienie e 5-32
5.6.4 GM_CalCAIreaOfMESS ........occuviiiriiiie e 5-35
5.6.5 GM_CaCAZIANIDISE ......ceoviiriiiiiiiienie e 5-37
5.6.6 GM_CacCenterAnNdRAdIUS...........ceerviiiiiiiriinie e 5-39
5.6.7 GM_CaCcCIOthCOOrd..........coovviiiriiiriiiieeie e 5-40
5.6.8 GM_CaAlCCOOI.......cceiiueiiiiiiiiie it 5-41
5.6.9 GM_CacDistPOINCIrCle. .......cocvviiiiiiiieriine e 5-42
5.6.10 GM_CacDistPOINCIOth.........ccceviiiiiiiie 5-43
5.6.11 GM_CalCDiStPOINILINE........ceiiiiiiiiiiiiere e 5-45
5.6.12 GM_CalcHiddenPointODSErVation ............ceveerieniesieeie e 5-46
5.6.13 GM_CalclIntersectionCircleCircle.........cccoovnerienienienieeeen 5-47
5.6.14 GM_CalcIntersectionLineCircle..........ccovvvrienienieniencesiee 5-49
5.6.15 GM_CalcIntersectionLineline..........cccocvvviinienienie s 5-50
5.6.16 GM_CalCMEEN ......ooiviiiiiiiiiiiii et 5-52
5.6.17 GM_CalcMEANOFHZ .......cceiiiiiiiiiit e 5-54
5.6.18 GM_CacMedianOfHZ..........ccooviiiiiiiee e 5-56
5.6.19 GM_CacOrientationOfHZ..........cccviiiiieiiinie e 5-58
5.6.20 GM_CalCPOINIINLINE. .....c..eiiiiiiiiiesie e 5-60
5.6.21 GM_CalcPoIiNtINCITCIE ......coiiiiiiiieie e 5-61
5.6.22 GM_CalCTHaNGIe.......oieiiiiiiiiie e 5-62
5.6.23 GM_CalCVANASIOPE.....coiiiiiiiiieiierie e 5-64
5.6.24 GM_CONVETANGIE ..ot 5-65
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5.6.25 GM_CONVEMDECSEXA ......vvieveieririerree e 5-67
5.6.26 GM_CONVEITDISE ....ceeivieiiiiiiiiiiie st 5-67
5.6.27 GM_ConvertEXCEeNtriCHZV ........c.oocvviiie e 5-69
5.6.28 GM_ConvertEXcentricHZVDISt.........ccooveriiiiiniee e 5-70
5.6.29 GM_CONVEIPIESSUIE. ........ciiiivierireerrie et 5-71
5.6.30 GM_CoNnVErtTEMP....cccvieieieriierree e 5-72
5.6.31 GM_CONVErtV Dir€CON. ......c.eereiriririiiie e 5-74
5.6.32 GM_CONVESEXADEC .......ceeervvieirieriee e 5-75
5.6.33 GM_TransformPOINES.........cccueiiiriiriinie e 5-76
5.6.34 GM_SAMEPOINL ......ocvviieiieiiiiiiiie e 5-77
5.6.35 GM_COPYPOINE ......coiueiriiiiiiiiiiiiie e 5-78
5.6.36 GM_AngleFromThreePoints...........c.ccvceriiniiniine e 5-78
5.6.37 GM_AdjustAngleFromZeroTOTWORI ........c.coceviirieiieeiecie 5-79
5.6.38 GM_LINEAZI ..ottt e 5-80
5.6.39 GM_MathOrSurveyorsANGIECONVY ..........cccvreerieriesieeie e 5-81
5.6.40 GM_Traverse3D .......ccoieireirieiienie st 5-82
5.6.41 GM _INIEQXXMELITX ..cvviveiieeirieesieesie e 5-83
5.6.42 GM_CaCAZIZENANADISE.......coieiiiiiiiiiie e 5-84

All but one of the standard functions available in GeoBA SIC belong to one of four
groups: numeric to numeric, string to numeric, numeric to string, and string to
string.

Note: Where string subscripts are used, indexing always starts at 1, as for arrays
in GeoBASIC.

5.1 NUMERIC TO NUMERIC

5.1.1 Abs- Absolute value

Abs( X) yieldsthe absolute value of the expression X. The expression must be of
anumeric type (I nt eger , Doubl e or itsvariations). The result is of the same
typeas X
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Examples:
Abs (-4.6) = 4.6
Abs (5) =5

5.1.2 Int - Integer part

I nt (X) yieldsthe integer part of the expression X. The expression must be of a
numeric type (I nt eger, Doubl e or itsvariations). The result is of type
I nt eger.

Examples:
Int (5.2) =5
Int (5.8) =5
Int (-5.5) = -5

5.1.3 Round - Round

Round( X) yieldsthe value of the expression X rounded to the nearest integer.
Values halfway between two integers are always rounded away from zero. The
expression must be of anumeric type (I nt eger, Doubl e or itsvariations). The
result is of type | nt eger .

Examples:
Round (5.2) =5 Round (5.8) =6
Round (5.5) =6 Round (6.5) =7
Round (-5.2) = -5 Round (-5.8) = -6
Round (-5.5) = -6 Round (-6.5) = -7
514 Sgn- Sign

Sgn( X) yieldsthe sign of the value of the expression X. Positive valuesyield +1,
negative values -1, and a zero value yields 0. The expression must be of a numeric
type (I nt eger, Doubl e or its variations). The result is of type | nt eger .
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Examples:
Sgn (5.2) =1
Sgn (-4) = -1
Sgn (0) =0

5.2 STRING TO NUMERIC

5.2.1 Asc- ASCII code of acharacter

Asc(S) yieldsthe value of thefirst (or only) character of the string expression S.
Theresult isof type | nt eger .

Examples:
Asc ("*") = 42
Asc ("Al pha") = 65

5.2.2 InStr - Index of a substring inside a string

InStr(S1, S2) looks for the substring S2 inside the string S1 and yields either
the index of the first character where S2 startsin S1, or 0 if S2 cannot be found.
Upper and lower case characters are considered distinct. Both parameters must be
string expressions. The result is of type | nt eger .

Examples:
InStr ("Bananas", "na") = 3
InStr ("Bananas", "nas") =5
InStr ("Bananas", "Na") =0

I nStr (K, S1, S2) workslikel nSt r ( S1, S2) but looksfor S2 only at the
K-th character and beyond. S1 and S2 must be string expressions, K must be an
expression of type | nt eger . Theresult is of type | nt eger .
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Examples:
InStr (3, "Bananas", "na") = 3
InStr (4, "Bananas", "na") =5
InStr (6, "Bananas", "na") =0

5.2.3 Len - Length of astring

Len(S) yieldsthe length of the string expression S, i.e. the number of
charactersin S (not counting the terminating zero). The result is of type
I nt eger.

Examples:

Len ("Bananas")
Len ("A+ B =")
Len ("")

I
[@NeeJLN|

5.2.4 Va - Numerical value of astring

Val (S) yieldsthe value of the string expression S interpreted as a numeric
constant. S may contain leading blanks, one sign, a decimal point, and a power of
ten part with or without sign. Blanks within the number are not allowed.
Interpretation ends with the first character that cannot be part of alegal
GeoBASIC numeric constant representation. If S does not represent a number, the
result of Val ('S) is0. Theresult isof aways of type Doubl e.

Examples:

Val
Val
Val
Val
Val

5")
+73e4)

2E5xyz )

0073
- 20000

NN SN
TR TIRTERTINT]
wodor
coocou
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5.3 NUMERIC TO STRING

5.3.1 Chr$ - Character from ASCII code

Chr $(N) yields astring of length one, consisting of the character whose ASCI|
code isthe value of the expression N. Theresultisof typestring * 1.
Example:

Chr$ (42) = "*~

5.3.2 String$ - String from fill character

String$(N, X) yieldsastring consisting of Nidentical characters. This
character is either the first character of the string expression X, or the character
whose ASCII code is the value of the integer expression X. The result is of type
String.

Examples:

String$ (6, 42)
String$ (5, "/")
String$ (4, "abc")

"k *x*x%x*x"

"1
"aaaa"

5.3.3 Str$ - String from anumerical value

Str$( X) yields the string representing (in afixed format) the value of the
expression X. The expression must be of a numeric type (I nt eger, Doubl e or
itsvariations). Theresultisof typestri ng * n, wherenisthe length of the
resulting string.

Examples:
Str$ (6) = "6"
Str$ (-5.88) = ".5.88"
Str$ (0.00000042) = "4.2e-07"
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5.3.4 SFormat Function

Description  Generate a string using a value according to a C-format

specification.
Syntax SFormat ( byVal sFormatStr AS String,
byVval i Val ue AS | nteger )
AS String
SFormat ( byVal sFormatStr AS String,
byVval dVval ue AS Double )
AS String
SFormat ( byVal sFormatStr AS String,
byVval | Val ue AS Logi cal )
AS String
Remarks The first argument is an input parameter and must contain avalid

format specification for val ue. It has to follow the general rules
of GeoBASIC strings and may be of any string type.

The second argument val ue can be any valid numeric (integer,
double) or logical expression.

A double value larger than 10%° with , %f* formatting will result
in the string " xXXxxxxxxx" , since the value can be transformed
to a maximum of 250 characters only.

Note Theformat string and the value argument must match.
sFor mat St r 255 may contain only one" % . More
than one" % are not alowed and may lead to
unpredictable behaviour.

Other than the here explained formatting sequences are
not allowed and may lead to unpredictable behaviour.
The computed result cannot be larger than 255 characters
long in any case.
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General format specification:

"0 flags][width][.precision][l]type"

flags - left justify (default: right justify)
+ prefix the output value with asign
("+" /"-") (default: sign only for neg.
numbers)
0 if width is prefixed with "0", zeros are

added until the minimum width is
reached. If specified with integer type,
itisignored (default: no padding)

blank'* the vaue will be prefixed with a blank
if positive, instead of sign (default: no
padding blank for sign)

# when used with e, Eor f format type,
the flag forces the output value to
contain adecimal point in all cases;
for g, Gformat type, it preventsin
addition the truncation of trailing
zeros (default: decimal point appears
only if digitsfollow, for g, Gtrailing
zeros are truncated).
ignored for decimal types

width Optional number that specifies the minimum
number of characters printed. If the generated
string is bigger then all characters are printed.

preci si on  Optional number that specifies the minimum
number of characters printed for al or part of
the output field, or minimum number of digits
printed for integer values. Can cause truncation
of output.
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type

Integer types

character  output format

I'd, i signed decimal long integer

l'u unsigned decimal long integer

lo unsigned octal long integer

I X unsigned hexadecimal long integer,
using "abcdef"

I X unsigned hexadecimal. long integer,
using "ABCDEF"

Double types

character output format

| f signed value having the form
[-]dddd. dddd, where dddd is one or
more digits. Only valuesin between
+ 10% can be formatted.

le signed value having the form
[-]d. dddd e [sign]ddd, whered isa
single digit, ddd are exactly 3 digits.

| E identical to | e, exponent character E
instead of e

lg signed value printed in f or e format,
whichever is more compact for the
given value and precision

I G identical to" | g", except that | G,

rather than | g, introduces the exponent
(where appropriate)

5-10
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Data Type (val ue)

Format Specification

I nt eger

Doubl e

Logi cal

See Also

any format specification that can be
used for a 4-byte value (type long in
ANSI-C), see description above

For more detailed descriptions, please
refer to the format spec. in the
description of the ANSI-C-function
"sprintf")

"..% d..." isrecommended.

8-byte value (doublein ANSI-C), see
description above
"9 f..." isrecommended.

the following two formats are
implemented:

- "..9..": Generateastring ("T" /
IIFII)

- "..%l..." : Generate anumber (1/
0)

ANSI-C function spri nt f format specifications.
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Example The example uses the SFor mat function to generate strings.

sFormat Val = SFormat( "Double = % f", 3.5e-4)

=> sFormat Val = "Double = 0.000350"
sFormat Val = SFormat( "Integer = %d", -10 )
=> sFormat Val = "Integer = -10"
sFormat Val = SFormat( "Logical = %", TRUE )
=> sFormatVal = "Logical = T"
sFormat Val = SFormat( "Hex = % X', 15 )
' => sFormatVal = "Hex = F"
sFormat Val = SFormat( "Octal = %o0", 15)
' => sFormatVal = "Cctal = 17"
sFormat Val = SFormat ( "Doubl e=% 61 f", 1111. 12345)

=> sFormatVal = "Double = 1111.123450"

sFormat Val = SFor mat (" Doubl e=%*. 61 f", 1111. 12345)
=> sFormat Val = "Doubl e=+1111. 123450"

5.4 STRING TO STRING

5.4.1 UCase$ - Change to upper case

UCase$( S) yieldsthe string expression S with all lower case letters"a' to "z
replaced by their upper case. Any other character is unchanged. The result is of
typestring * n,wherenisthelength of S.

Examples:

UCase$ ("Start")
UCase$ ("kurzer/|anger?")

" START"
" KURZER/ LANGER?"
(unml aut unchanged!)
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5.4.2 LCase$ - Changeto lower case

LCase$(S) yieldsthe string expression S with all upper case letters"A" to "Z"
replaced by their lower case. Any other character is unchanged. The result is of
typestring * n,wherenisthelength of S.

Examples:

LCase$ ("START") = "start"
LCase$ ("GROSSER?") = "grGsser?" (unlaut unchanged!)

5.4.3 LTrim$ - Trim blanks from the | eft

LTri n( S) yieldsthe value of the string expression S with all leading blanks
removed. Theresult isof typestri ng * n,wheren = (length of S) - (number
of blanks).

Example:
LTring (" St op ") = "Stop

5.4.4 RTrim$ - Trim blanks from the right

RTri n( S) yieldsthe value of the string expression S with all trailing blanks
removed. Theresult isof typestri ng * n,where n = (length of S) - (number
of blanks).

Example:

RTring (" St op "y =" St op”
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5.4.5 Left$ - Left substring

Lef t $(S, N) yields the substring consisting of the first N characters of the string
expression S. N must be an expression of type | nt eger . Theresult is of type
string * N
Example:

Left$ ("Railwaytrack", 4) = "Rail"

5.4.6 Right$ - Right substring

Ri ght $( S, N) yields the substring consisting of the last N characters of the
string expression S. N must be an expression of type | nt eger . Theresult is of
typestring * N
Example:

Right$ ("Railwaytrack", 5) = "track"

5.4.7 Mid$ - Substring anywhere

M d$( S, K, N) yieldsthe substring consisting of N characters of the string
expression S, starting at the K-th character. K and N must be expressions of type
I nt eger . Theresultisof typestring * N.If parameter Nis omitted, the
substring runs to the end of S.

Examples:

M d$ ("Railwaytrack", 5, 3) = "way"
d$ ("Railwaytrack", 9) = "rack"
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5.5 STANDARD MATHEMATICS FUNCTIONS

5.5.1 Summarising List of Mathematics Functions

function name description

At n Returns the arcs tangent of a number.

Cos Returns the cosine of an angle.

Exp Returns e (the base of natural logarithms) raised to a power.
Log Returns the natural logarithm of a number.

Rnd Returns a random number in a user-defined value-range.
Sin Returns the sine of an angle.

Sqr Returns the square root of a number.

SRnd Initialises the random-number generator.

Tan Returns the tangent of an angle.

5.5.2 Remark on the Conversion of Angles

GeoBASIC computesin Sl units, for angles this means in radians. The conversion
from grad to radians and vice versais described next.

L et the variable halfCircle be 200 gon. (For decimal degrees, halfCircleis 180
degrees. The value in the variable grad must be in the corresponding degree
units.)

o= grad. p grad = radians” halfCircle
halfCircle p

Another way to convert anglesis to use the geodesy mathematics conversion

function. For example to convert dDegr ee decimal degrees to radians (the result

will bein dRadi an), use the following function call. (See section 5.6.24 for a

detailed description.)

radian
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GM _Convert Angl e( GV DEGREE_DEZ, dDegree, GM _RADI ANS,

See Also

dRadi an, i ReturnCode )

Geodesy Mathematical Formulas: Section on "Conversion of
Angles'.

5.5.3 Atn Function

Description
Declaration

Remarks

See Also

Example

Returns the arcs tangent of a number.
At n( dAngl e AS Double ) AS Double

The argument dAngl e can be any valid numeric expression. The
return type of At n isDoubl e.

The At n function takes the ratio (a floating point number) of two
sides of aright triangle and returns the corresponding angle. The
ratio is the length of the side opposite to the angle divided by the
length of the side adjacent to the angle. (The hypotenuse is not
involved.)

Theresult's unit isradians. It isin the floating point range

PP

2 2

Note At n istheinverse trigonometric function of Tan. Do not
confuse arcus tangent with the cotangent, which is simply

the multiplicative inverse of atangent (i.e. Ti ).
an

Cos, Sin, Tan
Remark on the Conversion of Angles (5.5.2)

The example uses At n to compute Pi. By definition, At n( 1) is
% radians (that equals 50 grad or 45 degrees).
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DI M dMW/Pi AS Doubl e ' Decl are vari abl es.
dWwPi = 4 * Atn(1) ' Calculate Pi.
WRITE "Pi is equal to " + str$(dWPi)

5.5.4 Cos Function

Description  Returns the cosine of an angle.
Declaration Cos( dAngl e AS Double ) AS Doubl e

Remarks The argument dAngl e can be any valid numeric expression
measured in radians. The return type of Cos isDoubl e.

The Cos function takes an angle and returns the ratio of two sides
of aright triangle: of the length of the side adjacent to the angle to
the length of the hypotenuse.

Theresult isin the floating point range -1.0 to 1.0.
See Also Atn

Sin

Tan

Remark on the Conversion of Angles (5.5.2)

Example The example uses Cos to calculate the cosine of an angle with a
user-specified number of degrees.

DI M dDegrees AS Doubl e ' Decl are vari abl es
DI M dRadi ans AS Doubl e

dDegrees = 45.0

dRadi ans = dDegrees * (Pi / 180.0)

' Convert to radians.
WRI TE "The cosine of a " +
Str$(dDegrees) +
" degree angle is " +
St r $( Cos(dRadi ans))
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5.5.5 Exp Function

Description
Declaration

Remarks

See Also

Example

Returns e (the base of natural logarithms) raised to a power.
Exp( dPower AS Double ) AS Double

The argument dPower can be any valid numeric expression. The
return type of Exp isDoubl e.

eisthe exponential constant (base of natural logarithms), with
numerical valuee = e' = Exp( 1) =2.71828...

Note Expistheinverse function of the Log function and is
sometimes referred to as the antilogarithm.

Log,

The example uses Exp to compute the value of e. Exp( 1) ise
raised to the power of 1.

Exp(x) is e “x so Exp(1l) is e ~1 or e.
DI M dVal ueOf E AS Doubl e ' Decl are vari abl es.

dval ueO'E = Exp(1l) ' Calcul ate val ue of e.
VWRI TE "The value of e is " + Str$(dVal uet E)

5.5.6 Log Function

Description
Declaration

Remarks

Returns the natural logarithm of a number.
Log( dNunber AS Double ) AS Doubl e

The argument dNunber can be any valid numeric expression that
denotes a value greater than zero. The return type of Log
function is Doubl e.
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The natural logarithm is the logarithm to the base e. eisthe
exponential constant (base of natural logarithms), with numerical
valuee=2.71828...

Y ou can calculate base-n logarithms (logarithms to the base n) for
any number x by dividing the natural logarithm of x by the natural
logarithm of n as follows:

Logn(Xx) = Log(x) / Log(n)

It holds that n“*®) = x

The following example illustrates a function that calculates base-
10 logarithms:

Function Logl0( dX AS Double ) As Double
Logl0 = Log(dX) / Log(10)
End Logl0

The more general function LogN takes the base as an additional

argument:
Function LogN( iBase AS Integer, dX AS Double )
As Doubl e
LogN = Log(dX) / Log(i Base)
End LogN

See Also Exp

Example The example calculates the value of e, then uses the Log function
to calculate the natural logarithm of e to the third power.
DI M dVal ueOf E AS Doubl e ' Decl are vari abl es.

dval ueO' E = Exp(1)
VWRI TE Str$(Log(dVal ueE  3))

Version 2.20 5-19



GeoBASIC Reference Manual 5. Standard Functions

5.5.7 Sin Function

Description
Declaration

Remarks

See Also

Example

Returns the sine of an angle.
Sin( dAngl e AS Double ) AS Doubl e

The argument dAngl e can be any valid numeric expression
measured in radians. The return type of Si n isDoubl e.

The Si n function takes an angle and returns the ratio of two sides
of aright triangle: of the length of the side opposite to the angle to
the length of the hypotenuse.

Theresult isin the floating point range -1.0 to 1.0.

At n
Cos
Tan

Remark on the Conversion of Angles (5.5.2)

In the example the user can enter a slope distance and a zenith
angle. Out of this the horizontal length is computed and displayed.

DI M dSl opeDi st AS Di st ance "sl op distance
DI M dZenith AS Angl e "zenith angle
DI M dHori zDi st AS Di st ance ' conmput ed

hori zontal distance

DI M i Button AS | nt eger "button id

PrintStr( O, O, "Slope dist.:" )

I nputVal ( 19, 0, MM _FFORVAT_DI STANCE, 8, 2,
dSl opebDi st, TRUE, 0.0, 10000. 0,
i Button )

PrintStr( O, 1, "Zenith angle:" )

InputVval ( 19, 1, MM _FFORVAT_ANGCLE, 8, 3,
dZenith, TRUE, 0.0, 2*Pi, iButton )

dHori zDi st = dSl opeDist * Sin( dZenith )
PrintStr( O, 2, "Horiz. Dist:" )
Printval ( 19, 2, 8, 2, dHorizDi st,

TRUE, MM _DIM ON )
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5.5.8 Sgr Function

Description
Declaration

Remarks

Example

Returns the sgquare root of a number.
Sqgr ( dNunber AS Doubl e ) AS Doubl e

The argument dNunber can be any valid numeric expression that
denotes a value greater than or equal to zero. The return type of
Sqr isDoubl e.

The example uses Sqr to calculate the square root of a user-
supplied number.

DI M dNunber AS Doubl e " Declare vari abl es.

dNumber = 2.0
I F dNunmber < 0.0 THEN
WRI TE "Cannot determ ne the square root " +
"of a negative nunber!"”
ELSE
WRI TE "The square root of " + Str$(Number)+
"is " + Str$(Sgr(dNunber)) + "."
END | F

Version 2.20
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5.5.9 Tan Function

Description  Returns the tangent of an angle.
Declaration Tan( dAngl e AS Double ) AS Doubl e
Remarks The argument dAngl e can be any valid numeric expression
measured in radians. The return type of Tan is Doubl e.
The Tan function takes an angle and returns the ratio of two sides
of aright triangle: of the length of the side opposite the angle to
the length of the side adjacent to the angle.
M nd that Tan isnot defined for dAngl e = % and
dAngl e =- P
2
See Also Atn
Cos
Sin
Remark on the Conversion of Angles (5.5.2),
Example The example uses Tan to calculate the tangent of an angle with a
user-specified number of degrees.
DI M dDegrees AS Double ' Declare vari abl es.
DI M dRadi ans AS Doubl e
dDegrees = 45.0
dRadi ans = dDegrees * (Pi / 180) ' Convert to
' radi ans.
Wite( "The tangent of a " + Str$(dDegrees) +
" degree angle is " +
Str$( Tan(dRadi ans)) )
5-22 Version 2.20



GeoBASIC Reference Manual 5. Standard Functions

5.5.10 Rnd Function

Description

Declaration

Remarks

See Also

Example

Returns a random number in a user-defined value-range.

Rnd( dNunber AS Double ) AS Double
Rnd( i Nunmber AS Integer ) AS Integer

The argument dNunber can be any valid numeric expression.

The Rnd function returns a pseudo random value in the range O to
dNurber . The SRnd function can be used to seed the pseudo
random number generator before calling Rnd.

Note  The same random-number sequence is generated each
time the program runs. To have the program generate a
different random-number sequence each timeit isrun,
use the SRnd function to initialise the random-number
generator before Rnd is called.

SRknd

The example uses the Rnd function to generate 20 random values
in the range from 0 to 10. Each time this program runs, the user
can initialise the random-number generator by using SRnd to give
anew seed value.

Version 2.20
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Sub Rnd_Exanpl e()

DIMi Start AS | nt eger

DI M i Cnt AS | nt eger

DI M Dat eTi me AS Date_Ti ne_Type

CSV_GCet Dat eTi ne( Dat eTi ne )

i Start Dat eTi me. Ti ne. Second

i Start SRnd( i Start ) ' seed random nunber
gener at or

FORiIiCnt =1 to 20
Wite( Str$(Rnd(10)) ) 'generate 20

random val ues
NEXT

END Rnd_Exanpl e

5.5.11 SRnd Function

Description

Declaration

Remarks

See Also

Example

Initialises the random-number generator.

SRnd( dNumber AS Double ) AS Double
SRnd( i Nunber AS Integer ) AS Integer

The argument number can be any valid numeric expression, both
I nt eger and Doubl e works. i Nurber (or dNunber ) isused

to initialise the pseudo random-number generator by giving it a
new seed value.

If SRnd is not used, the Rnd function returns the same sequence
of random numbers every time the program runs. To have the
sequence of random numbers change each time the program is
run, place the SRnd function at the beginning of the program.

The SRnd-function returns the value of its argument unchanged.
Rnd
See Rnd function.
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5.6 GEODESY MATHEMATICS

5.6.1 Summarising Lists of GM Types and Procedures

5.6.1.5 Types

type name description

GML4Transf orm Param Type  Transformation parameters.

GM CGrcle _Type Definition of acircle.

GM_Excent er _El ens_Type Elements of the eccentric observation.

GVLLi ne_Type Definition of aline.

GM_Mean_St dDev_Type Average, middle error of average, and
middle error of any observation.

GM Measur enent s_Type Structure used for measurement (polar
coordinates).

GM_Poi nt _Type Definition of a point.

GVLQXX_Mat ri x_Type Coefficients of the cofactor matrix of the
unknown.

G Tri angl e_Accuracy_Type Accuracy of angle and side of the
triangle.

GWLTri angl e_Val ues_Type  Sidesand angles of atriangle.

5.6.1.6 Procedures

procedure name description

GM_Adj ust Angl eFr onZer oToTwoPi Normalise angle to [0, 2*Pi].

GM_Angl eFr onTThr eePoi nt s Calculate enclosed angle from three
points.

GM Cal cAr eaO Coord Calculation of arearesult from
measurement.

GM _Cal cAreaOr Meas Calculation of arearesult from
measurement.
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GM Cal cAzi ZenAndDi st
GM Cal cCent er AndRadi us
GM Cal cd ot hCoor d

GM Cal cCoord

GM Cal cCoord

GM Cal cDistPointCircle

GM Cal cDi st Point Cl oth

GM Cal cDi st Poi nt Li ne

GM Cal cHi ddenPoi nt Gbservati on
GM Cal clntersectionCircleCircle
GM Cal cl ntersectionLineCrcle

GM Cal cl nt ersecti onLi neLi ne

GM Cal cMean

GM Cal cMean_Add
GM Cal cMeanCf Hz
GM Cal cMedi anOf Hz

GM Cal cOrientati onOf Hz

Convert apoint given in Cartesian
coordinates to polar coordinates.
Calculation of centre coordinate and
radius result from 3 points.
Calculation of coordinate on the unitary
clothoids (A=1).

Calculation of azimuth and distance
result from coordinate.

Calculation of coordinate result from
azimuth and distance.

Calculation of the distance point to circle
and the base point of plumb line.
Calculation of the distance point -
clothoide and the base point of plumb
line.

Calculation of the distance point - line
and the base point of plumb line.
Calculated measurement to the
hidden point.

Cadlculation of intersection-
point circle - circle.
Cadlculation of intersection-
point line - circle.
Cadlculation of intersection-
point line - line.

Calculation of the average result from
several observations.

Cadlculation of the average result from
several observations.

Calculation of the average from severa
Hz-directions.

Calculation of Hz-directions and the
average as median.

Cadlculation of the circle-section
orientation.
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GM Cal cPointInGCircle
GM Cal cPoi nt I nLi ne
GM Cal cTri angl e

GM Cal cVAndSI ope

GM Convert Angl e
GM Convert DecSexa
GM Convert Di st

GM Convert Excentri cHzV
GM Convert Excentri cHzVDi st

GM Convert Pressure
GM Convert SexaDec

GM Convert Tenp

GM Convert VDi rection

GM _CopyPoi nt
GM | ni t QXXMat ri x

GM Li neAzi

Cadlculation of apoint on acircle.
Calculation of apoint on aline.

Calculation of the missing values of a
triangle.

Cdlculation of zenith- and slope-distance
from given points (Cartesian
coordinates).

Conversion of angle from one system into
the other.

Conversion of value from the decimal
into the sexagesimal system.

Conversion of distances from one system
into the other.

Re-centration of hz- and v-direction.

Re-centration of hz- and v-direction
and distance.

Conversion of pressure from one system
into the other.

Conversion of value from the sexagesimal
into the decimal system.

Conversion of temperature from one
system into the other.

Conversion of v-directions from one
system into the other.

Copy the contents of a point.

Initialise the QXX-Matrix for a point
structure.

Calculate azimuth of aline.

GV Mat hOr Sur veyor sAngl eConv  Adjusts amath anglein radiansto a

GM _SanePoi nt
GM Tr ansf or mPoi nt s
GM Traverse3D

surveyor's angle in radians or vice
versa

Test if two points are equal.
Transformation of point.
Convert apoint in polar coordinates to
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Cartesian coordinates.

5.6.2 GeoMath Structures

GM_Mean_StdDev - Exactness

Description  With this structure, average, middle error of average, and middle
error of any observation are defined.

TYPE GM Mean_St dDev_Type
dMeanVal ue AS Doubl e average [m]

dSt dvOf Mean AS Doubl e middle Error of average
[m]
dSt dvOf AnyVal ue  AS middle Error of any
Doubl e ghservation [m]
END GM Mean_St dDev_Type

GM_Excentr_Elems - Eccentric Elements

Description  Elements of the eccentric observation.

TYPE GM Excenter_ El ens_Type

dHz Cent AS Doubl e horizontal angle to
centre [rad]

dExDi st AS Doubl e horizontal distance to
centre [m]

dDHei ght AS Doubl e height difference

excenter-centre
END GM Excenter El ens_Type

GM_A4Transform_Param - Transformation parameters

Description  In this structure the transformation parameters are defined.

TYPE GM 4Tr ansf or m Param Type
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dPhi AS Doubl e rotation angle

dScal AS Doubl e measure

dXxo AS Doubl e translation in X-
direction

dYo AS Doubl e translationin Y-
direction

END GM 4Tr ansf orm Param Type

GM _Measurements - M easur ement

Description  Structure used for measurement (polar coordinates).

TYPE GM Measurenents_Type
dHz AS Doubl e horizontal reading [rad]
dv AS Doubl e vertical reading [rad]
dSl opeDi st AS Doubl e slope distance [m]

END GM Measurenents_Type

GM_QXX_Matrix - Co-Factor Matrix of the Unknown

Description  With this structure the coefficients of the cofactor matrix of the
unknown are defined .

TYPE GM QXX _Matri x_Type
dMD AS Doubl e middle weight unit error
dA11 AS Doubl e dA11 to dA33 are the
dA12 AS Doubl e coefficient of the co factor

matrix of

dA13 AS Doubl e the unknown
dA22 AS Doubl e
dA23 AS Doubl e

dA33 AS Doubl e
END GM_ QXX _Matri x_Type
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GM_Point - Definition of a point
Description  With this structure the point is defined.

TYPE GM Poi nt_Type

dE AS Doubl e e-coordinate [m]

dN AS Doubl e n-coordinate [m]

dHei ght AS Doubl e height [m]

bHei ghtVvalid AS Logi cal indicates whether
the height isvalid

Koef f AS GV QXX_ coefficent of the co

Mat ri x_Type factor matrix of

the unknown

END GM Poi nt _Type

GM_Line- Definition of aline
Description  With this structure aline is defined.

TYPE GM_Li ne_Type

i Type AS | nt eger defines the line
type

Firsthpt AS GM Poi nt _Type first point on the
line

SecondPt AS GM Poi nt _Type second point on
theline

dAzi AS Doubl e azimuth [rad]

dPar Shift AS Doubl e parallel
displacement

END GM Li ne_Type
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GM_Circle - Definition of a circle

Description  With this structure a circle is defined.

TYPE GM G rcle_Type
Cent er AS GM Poi nt _Type centre of thecircle

dRadi us AS Doubl e radius
END GM Gircl e_Type

GM_Triangle Values- Sidesand angles of atriangle

Description  With this structure the sides and angles of atriangle are defined.

TYPE GM Tri angl e_Val ues_Type
dSidel AS Double  1sttriangleside[m]

dSide2 AS Double  2ndtriangle side [m]
dSide3 AS Double  3rdtriangle side[m]
dAngl el AS Double  angle opposite side 1 [rad]
dAngl e2 AS Doubl e  angle opposite side 2 [rad]

dAngl e3 AS Doubl e  angle opposite side 3 [rad]
END GM Tri angl e_Val ues_Type

GM_Triangle_Accuracy - Accuracy of angle and side of the triangle

Description  With this structure the exactness of the sides and angles are
defined.

TYPE GM Triangl e_Accuracy_Type

dMeS1  AS Double  mean error of the 1st triangle
side[m]

dMeS2  AS Doubl e  mean error of the 2nd triangle
side[m]

dMeS3  AS Doubl e  mean error of the 3rd triangle
side[m]

dMeAl  AS Doubl e  mean error of the angle opposite
side 1 [rad]
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dMeA2  AS Doubl e  mean error of the angle opposite
side 2 [rad]

dMeA3  AS Doubl e  mean error of the angle opposite
side 3 [rad]
END GM Tri angl e_Accuracy_Type

5.6.3 GM_CalcAreaOfCoord

Description  Calculation of arearesult from measurement.

Declaration GM Cal cAreaO Coord_Start (
StartPt AS GM Point_Type )

GM Cal cAreaOf Coord_Add(

Curr Pt AS GM Poi nt _Type,
byVval dRadi us AS Doubl e,
dAr ea AS Doubl e,

i ReturnCode AS Integer )

Remarks With the first function the calculation of the area of an arbitrary
polygon can be started by defining the start-point (St ar t Pt ,
cart esi an coordinates). The second function allows to extend
the polygon by adding new points. When Cur r Pt equates to the
start-point, the area of the now closed polygon will be cal culated.

Note  The computation is done the plane, i.e. the height is
ignored.

Note  For the used formula see Appendix, Geodesy Math.

Formulas.
Parameters
Start Pt N start point of the polygon in Cartesian
coordinates
Curr Pt N current point to be added to the

polygon in cart. coordinates
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dRadi us in if dRadi us>0, the connection
between the last point added and the
current point (current edge) is
assumed to be an arc. The areafor the
arc segment will be calculated as
follows:

F=1" dRadius®" (d- sin(d)),
where d is the angle change of the arc.

dAr ea Out  gperficies of the closed polygon [m?]
i ReturnCode out return code

value meaning
GM_NO_SOLUTI ON current and
start-point are
not yet
identical, point
has been added
to polygon
Return Codes
GM_RADI US_NOT_PGSSI BLE  invalid value for dRadi us;
thisisthe caseiif
1) dRadius * 0.0 and
< length of current edge

2) Abs(dRadi us) >
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Example Cdlculate the area defined by 3 given edges.

DI M i Ret Code AS Integer

DI M Curr Pt AS GM _Poi nt _Type

DI M dRadi us AS Doubl e

DI M dAr ea AS Doubl e

"init CurrPt and dRadius with the first point

Init_GM Point_Type( CurrbPt )

CurrPt.dE = 1.0

CurrPt.dN = 1.0

GM _Cal cAreatr Coord_Start( Currbt )

"add the second point

CurrPt.dE = 3.0

CurrPt.dN = 1.0

GM _Cal cAreaO Coor d_Add( CurrPt, dRadi us,
dArea, i Ret Code )

"add the third point

CurrPt.dE = 2.0

CurrPt.dN = 2.0

GM _Cal cAreaO Coor d_Add( CurrPt, dRadi us,
dArea, i Ret Code )

'cl ose the polygon: back to the first point

CurrPt.dE = 1.0

CurrPt.dN = 1.0

GM _Cal cAreaO Coor d_Add( CurrPt, dRadi us,
dArea, i Ret Code )
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5.6.4 GM_CacAreaOfMeas

Description  Calculation of arearesult from measurement.

Declaration GM Cal cAreaOf Meas_Start( StartPt AS
GM Measurenments_Type )

GM Cal cAreaOf Meas_Add(
CurrPt AS GM Measurenents_Type,
byVval dRadi us AS Doubl e,
dAr ea AS Doubl e,
i ReturnCode AS Integer )

Remarks With the first function the calculation of the area of an arbitrary
polygon can be started by defining the start-point (st ar t Pt ,
polar coordinates). The second function allows to extend the
polygon by adding new points. When cur r Pt equates the start-
point, the area of the now closed polygon will be calculated.
Note  The computation is done the plane, i.e. the horizontal

distance is computed and the height isignored. For the
used formula see Appendix, Geodesy Math. Formulas.

Parameters

Start Pt in  start - point of the polygon in polar
coordinates

Curr Pt in  current point to be added to the
polygon in polar coordinates

dRadi us in if dRadi us>0, the connection
between the last point added and the
current point (current edge) is
assumed to be an arc. The areafor the
arc segment will be calculated as
follows:
F=1" dRadius®" (d- sin(d)),
where d is the angle change of the
arc.

dArea out  gyperficies of the closed polygon [m?]
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Return Codes

Example

i ReturnCode out Return-code; possible values:
RC_OK  successful caculation of
area
GM NO _SOLUTI ON current and

start-point are not yet
identical, point has been

added to polygon
RC_ XX successful calculation of area
GM_RADI US_NOT _ invalid value for dRadi us; thisis
PCOSSI BLE the case if

1) dRadius * 0.0 and
length of current edge

2) Abs(dRadi us)< >

Calculate the area from 3 given edges.

DI M i Ret Code AS I nteger
DI M Curr Pt AS GM_Measurenents_Type
DI M dRadi us AS Doubl e
DI M dAr ea AS Doubl e

"init CurrPt and dRadius with the first point
Init_GM Point_Type( CurrbPt )
= 0.0

CurrPt.dHz = .
Currbt.dv = 1.5707963
CurrPt.dSl opeDist = 10.0

GM Cal cAreaOf Meas_Start( CurrPt )

"add the second point

CurrPt.dHz 1.5707863

CurrPt.dv = 1.5707963

CurrPt.dSlopeDist = 5.0

GM _Cal cAreaO Meas_Add( CurrPt, dRadi us,
dArea, i RetCode )
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‘add the thrid point
CurrPt.dHz = 1.5707863
Currpbt.dVv = 1.2341223

CurrPt. dSl opeDi st .
GM _Cal cAreaO Meas_Add( CurrPt, dRadi us,
dArea, i Ret Code )

'cl ose the polygon: back to the first point
0.0

CurrPt.dHz = .
CurrPt.dVv = 1.5707963
CurrPt.dSl opeDist = 10.0

GM _Cal cAreaCx Meas_Add(. Currbt )

5.6.5 GM_CalcAziAndDist

Description  Calculation of azimuth and distance result from coordinates.

Declaration GM Cal cAzi AndDi st (
StationPt AS GM Poi nt_Type,
Target Pt AS GM Poi nt_Type,
dAzi AS Doubl e,
dDi st AS Doubl e,
dSt dvAzi  AS Doubl e,
dSt dvDi st AS Doubl e )

Remarks This function is calculating azimuth and distance result from
coordinates.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters

StationPt in  coordinates and exactness of the
station-point

Tar get Pt in  coordinates and exactness of the target-
point

dAzi out  calculated azimuth [rad]

dDi st out  calculated distance [m]

dSt dvAzi out  setto O (reserved for future use)

dStdvDi st out  settoO (reserved for future use)
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Return Codes

RC_OK successful calculation of azimuth
and distance

GM_I DENTI CAL_PO NTS  Station- and target-point are
identical, calculation not
possible. The recovered values
are not defined.

Example Cadlculate the distance of atarget from a station according to given
Stati onPt and Tar get Pt .

DI M StationPt AS GM Poi nt_Type
DI M Target Pt AS GM Poi nt _Type
DI M dAzi AS Doubl e
DI M dDi st AS Doubl e
DI M dSt dvAzi  AS Doubl e
DI M dSt dvDi st AS Doubl e

R

"initialize Statio

StationPt.dN

StationPt.dE

St ati onPt . dHei ght

Tar get Pt. dN

Tar get Pt . dE

Tar get Pt . dHei ght

"in GMLQXX_MATRI X set all values to 0.0 (for
StationPt and TargetPt)

nd Tar get Pt

a
0
0
0
0
0

I nis
cnmooow
o

GM Cal cAzi AndDi st ( StationPt, TargetPt,
dAzi, dDist,
dSt dvAzi, dStdvbDist)
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5.6.6 GM_CalcCenterAndRadius

Description

Declaration

Remarks

Parameters

Return Codes

Calculation of centre coordinate and radius result from 3 points.

GM Cal cCent er AndRadi us(

PtO AS GM Poi nt _Type,
Pt 1 AS GM Poi nt _Type,
Pt 2 AS GM Poi nt _Type,

dRadi us AS Doubl e,
Cent er AS GM Poi nt _Type,
dMRadi us AS Doubl e )

This function is calculating the coordinate of the centre and the
radius result from 3 given points.

Note Used formula: see Appendix, Geodesy Math. Formulas.

PtO in
Pt1 in
Pt 2 in

dRadi us out
Cent er out

dMRadi us out

contains the coordinate and the exactness
of the 1. point

contains the coordinate and the exactness
of the 2. point

contains the coordinate and the exactness
of the 3. point

calculated radius[m]

calculated coordinates and exactness of
the centre

middle error of the radius [m]

GM_PTS_I N_LI NE The 3 points are located on one line, the

calculation not possible. All output values
are undefined.
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Example Cdlculate the centre from the 3 given points.

DM PtO AS GM _Poi nt _Type
Pt 1 AS GM _Poi nt _Type
Pt 2 AS GM _Poi nt _Type
dRadi us AS Doubl e
dMRadi us AS Doubl e
Center AS GM _Poi nt _Type

(vviviviv,
<L

2

| cCent er AndRadi us( Pt0O, Pt1l, Pt2, dRadius,
Center, dMRadius )

5.6.7 GM_CalcClothCoord

Description  Calculation of coordinate on the unitary clothoid (A=1).

Declaration GM Cal cd ot hCoord( byVal dTau AS Doubl e,
dX AS Doubl e,
dY AS Double )

Remarks This function is calculating the coordinate, dependent from the
tangent angle, of one point on the unitary clothoid.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
dTau in  tangent angle [rad]
dX out  x-coordinate of the Clothoid point
dy out  y-coordinate of the Clothoid point
Return Codes
RC_K always OK
Example Cdlculate the centre from the 3 given points.

DI M dX AS Doubl e
DI M dY AS Doubl e

GM _Cal cd ot hCoord( 3.1415, dX, dY )
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5.6.8 GM_CacCoord

Description  Calculation of coordinate result from azimuth and distance.

Declaration GM Cal cCoord( StationPt AS GM Poi nt_Type,
byval dAzi AS Doubl e,
byVal dHori zDi st AS Doubl e,
Tar get Pt AS GM Poi nt _Type )

Remarks This function is calculating the coordinate result from azimuth
and distance.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
St ati onPt in coordinates and exactness of the
station point
dAzi in  azimuth [rad]
dHori zDi st in horizontal distance[m]
Tar get Pt out  coordinates and exactness of the
target point
Return Codes
RC_K always OK
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Example Cadlculate the distance of atarget from a station according to given
azimuth and horizontal distance.

DI M StationPt AS GM Poi nt_Type
DI M Target Pt AS GM Poi nt _Type

"initialize StationPt

GM Cal cCoord( StationPt, 0.5, 1000.0, TargetPt )

5.6.9 GM_CacDistPointCircle

Description  Calculation of the distance point to circle and the base point of

plumb line.
Declaration GM Cal cDi st Poi nt G rcl e(
Poi nt AS GM Poi nt _Type,
Crcle AS GM Circl e_Type,
dDi st AS Doubl e,
Foot Poi nt AS GM Poi nt _Type )
Remarks This function is calculating the distance of one point to acircle

and his base-point of the foot of a perpendicular observation.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
Poi nt in coordinates and exactness of the point
to be plumbed
Circle in circle
dDi st out  distance point - circle [m]
Foot Poi nt out  coordinate of the base point of plumb
line
Return Codes
RC K always OK
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Example

Calculate the distance of a point to acircle.
DI M Pt AS GM _Poi nt _Type
DIMCircle AS GM Circl e_Type

DI M dbi st AS Doubl e

DI M BasePt AS GM Poi nt _Type

"initialize Pt and circle with any val ues

GM Cal cDistPointCircle( Pt, Crcle,
dbhi st, BasePt )

5.6.10 GM_CalcDistPointCloth

Description  Calculation of the distance point - Clothoid and the base point of
plumb line.
Declaration GM Cal cDi st Poi nt O ot h(
BA AS GM Poi nt _Type,
BE AS GM Poi nt _Type,
Poi nt AS GM Poi nt _Type,
byVal dA AS Doubl e,
byVal dL AS Doubl e,
dbDi st AS Doubl e,
dDi st Al ongSpi ral AS Doubl e,
Foot Poi nt AS GM Poi nt _Type )
Remarks This function is calculating the distance of one point to the
clothoid and his base point of plumb line in the area of
0<t < p/2. Prerequisite that, the Clothoid is placed in the
country-coordinate -system.
Note Used formula: see Appendix, Geodesy Math. Formulas.
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beginning of the arc in the
country coordinate system

end of the arc in the country
coordinate system

point to be plumbed out in the
country coordinate system

clothoid - parameter

distance point - Clothoid [m]
distance along arc

coordinate of the base point of
foot of a perpendicular

observation is placed outside the

Parameters

BA in

BE in

Poi nt in

dA in

dL in  arclength [m]

dDi st out

dDi st Al ongSpi ral out

Foot Poi nt out

observation

Return Codes

GM_ QUT_OF_RANGE  Thefoot of a perpendicular

area 0<t <p/2,not
perpendicular.

Example Calculate the distance of a point to a clothoid.

DI M BA AS GM _Poi nt _Type

DI M BE AS GM _Poi nt _Type

DI M Point AS GM_Poi nt _Type

DI M dL AS Doubl e

DI M dA AS Doubl e

DI M dDi st AS Doubl e

DI M dDi st2 AS Doubl e

DI M BasePt AS GM Poi nt _Type

"initialize BA, BE, Point,

GM Cal cDi st Cl ot h( BA, BE, Point,
dDi st 2,

dDi st ,

dA, dL adequatl! ey

dA, dL,
BasePt )
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5.6.11 GM_CacDistPointLine

Description  Calculation of the distance point - line and the base point of foot
of a perpendicular observation.

Declaration GM Cal cDi st Poi nt Li ne(
Li ne AS GM Li ne_Type,
Poi nt AS GM Poi nt _Type,
dbhi st X AS Doubl e,
dbhi stY AS Doubl e,
Foot Poi nt AS GM Poi nt _Type )

Remarks This function is calculating the distance of one point to the line
and his base point of the foot of a perpendicular observation. One
effective definition of line is aso possible result from one paralléel
(see predefined type GM _Li ne_Type).

|Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
Li ne in line
Poi nt in point to be plumbed out
dbhi st X out distance point - line [m]
dhi stY out  distance point in the direction of the
line [m]
Foot Poi nt out  coordinate of the base point of plumb
line
Return Codes
RC_XK successful calculation

GM_I DENTI CAL_PTS  Start - and endpoint of the line are
identical. Calculation is hot possible.
The recovered values are not defined.
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Example Calculate the distance of a point to aline.

DI M Li ne AS GM_Li ne_Type
DI M Point AS GM Poi nt _Type
DI M dbi st X AS Doubl e

DI M dbi stY AS Doubl e

DI M BasePt AS GM Poi nt _Type

"initialize Line and Point adequatl ey

GM _Cal cDi st Poi nt Li ne( Line, Point, dbDi stX,
dbDi stY, BasePt )

5.6.12 GM_CalcHiddenPointObservation

Description  Calculated measurement to the hidden point.

Declaration GM Cal cH ddenPoi nt Gbser vati on(
Poi nt 1 AS GM Measurenents_Type,
Poi nt 2 AS GM Measurenents_Type,
byVal dbDi st P1P2 AS Doubl e,
byVal dbDi st PAHP AS Doubl e,
H ddenPt AS GM Measurenents_Type )

Remarks This function is calculating the measurement to the hidden point,
result from the measurements onto both reflectors of the hidden
point staff.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
Poi nt 1 in  contains the measurement of the reflector
1 of hidden point staff
Poi nt 2 in  contains the measurement of the reflector

2 of hidden point staff

dDi stP1P2 in  Distance of both reflectors[m].

dDi st PIHP in  Distance of reflectors 1 and the hidden
point's[m].

H ddenPt  out calculated measurement to the hidden
point
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Return Codes

GML_I DENTI CAL_PTS  Both measurement onto the same
point. Calculation is not possible. The
recovered values are not defined.

GM_PLAUSI BI LI TY_  The distance to the reflectors does not
ERR correspond to the measurement. The
recovered values are not defined .

Example Calculate the hidden point.
DI M Point1 AS GM Poi nt _Type
DI M Poi nt2 AS GM Poi nt _Type
Dl M dDi st P1P2 AS Doubl e
DI M dDi st P1Hd AS Doubl e
DI M Hi ddenPt AS GM Poi nt _Type

"initialize Pointl, Point?2,
' dDi st P1P2, dDi st P1Hd adequat| ey

GM _Cal cHi ddenPoi nt Observati on( Point1, Point?2,
dDi st P1P2,
dDi st P1Hd,
Hi ddenPt )

5.6.13 GM_CalcIntersectionCircleCircle

Description  Calculation of intersection-point circle - circle.

Declaration GM Cal cl ntersectionCircleGircle(
FirstCircle AS GMCrcle_ Type,
SecondCircle AS GM Circl e_Type,
Firstinters AS GM Point_Type,
Secondl nters AS GM Poi nt _Type,
i ReturnCode AS Integer )

Remarks This function is calculating the intersection point(s) between two
circles.

Note Used formula: see Appendix, Geodesy Math. Formulas.
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Parameters

Return Codes

Example

FirstGrcle in  Definition of the 1. circle
SecondCircle in  Definition of the 2. circle
Firstinters out  Coordinate. and exactness of the 1.

intersect. point
Secondinters out Coordinate. and exactness of the 2.
intersect. point
i Ret ur nCode out  jndicates the number of solutions
GM_NO_ no intersection
GM ONE_ exactly one
SOLUTION  g|ution. The
values for
Second-
I nt er s arenor
defined.
GM_TWO two intersection

SOLUTI ONS points
RC_ XX successful calculation

Cdlculate the intersection points between the circles.

DM Circlel AS GM Circl e_Type
DM Circle2 AS GM Circl e_Type
DM Intersptl AS GM Point_Type
DIM Interspt2 AS GM Poi nt_Type
DI M i Ret Code AS Integer

"initialize circlel and circle2 adequatl ey

GM Cal clntersectionCircleCircle( Circlel,
Circle2,
I ntersptl,
I nterspt 2,
i Ret Code )
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5.6.14 GM_CalcIntersectionLineCircle

Description  Calculation of intersection-point line - circle.

Declaration GM Cal cl ntersecti onLi neCircl e(
Li ne AS GM Li ne_Type,
Crcle AS GM Circl e_Type,
Firstinters AS GM Point_Type,
Secondl nters AS GM Poi nt _Type,
i ReturnCode AS Integer )

Remarks This function is calculating the intersection-point(s) between one
line and one circle. The line could show a transverse displacement
and can be defined as aresult from 2 points, or as result from one
point and azimuth (see predefined type GM_Li ne).

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
Li ne in  Definition of theline.
Grcle in  Definition of the circle.
Firstinters out  Coordinate and exactness of the 1.
intersect. point.
Secondl nters out Coordinate and exactness of the 2.
intersect. point.
i Ret ur nCode out  indicates the number of solutions
GM_NO_ no intersection
SOLUTI N pgint
GV ONE_ exactly one
SALUTI QN golution; the

values for
Second-

I nt er s arennor
defined

GV TVWO_ two intersection
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Return Codes

GVLI DENTI CAL_PTS  start- and endpoint of the line are
identical. Calculation is not

possible.
Example Calculate the intersection points between the line and the circle.
DI M Li ne AS GM _Li ne_Type

DM Circle AS GM Circl e_Type
DM Intersptl AS GM Point_Type
DIM Interspt2 AS GM Poi nt_Type
DI M i Ret Code AS Integer

"initialize Line and Circl e adequat! ey

GM Cal cl ntersectionLineCircle( Line, Crcle,
I ntersptl,
I nterspt 2,
i Ret Code )

5.6.15 GM_CalcintersectionLineline

Description  Calculation of intersection-point line - line.

Declaration GM Cal cl ntersecti onLi neLi ne(
Fi rstLine AS GM Li ne_Type,
SecondLi ne  AS GM Li ne_Type,
I ntersection AS GM Poi nt _Type,
i ReturnCode AS Integer )

Remarks This function is calculating the intersection-point between two
Lines. The lines could show atransverse displacement and can be
defined as aresult from 2 points, or as result from one point and
azimuth (see predefined type GM _Li ne).

|Note Used formula: see Appendix, Geodesy Math. Formulas.
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Parameters
FirstLine in Definition of the 1. line.
SecondLi ne in Definition of the 2. line.

Intersection out  Coordinate and exactness of the
intersect. point.

i ReturnCode  out indicates the number of solutions

GM_NO_ no intersection point,
SALUTI N j g thelines are
paralel
GM ANGLE_  Warning: the
SMALLER_ intersect. Angle of the
15GON line is smaller than 15
gon. The intersect.
point was till
calculated.

Return Codes

GMLI DENTI CAL_PTS Start- and endpoint of aline are
identical. Calculation is not
possible.

Example Calculate the intersection points between the 2 lines.

DI M Li nel AS GM _Li ne_Type
DI M Li ne2 AS GM _Li ne_Type
DIM IntersPt AS GM Point_Type
DI M i Ret Code AS I nteger

initialize Linel and Line2 adequatl ey
GM _Cal cl nt ersecti onLi neLi ne( Linel, Line2,

I nterskt,
i Ret Code )
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5.6.16 GM_CacMean

Description  Calculation of the average result from several observations.

Declaration GM Cal cMean_Add(
byVal dCbservation AS Doubl e,
byval dwei ght AS Doubl e,
byVval | StartNew AS Logical )

GM Cal cMean( Mean AS GM Mean_StdDev_Type )

Remarks The first function creates an internal datalist and adds the values
(dObser vati on, dWei ght ) to it. The second is calculating the
average, the middle error of the average, the middle error of the
observations stored in the data list.

|Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
dCbservation in  observation to be averaged
dwei ght in  weight for averaging
| St art New in  TRUE: the given values

(dObservati on, dWi ght) are
thefirst in anew series
(initialisation). The old series
(belonging to this function) will be
lost.
FALSE: add the values to an
existing data series.

Mean out  calculated results from the current
data series
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Return Codes

Example

RC_K successful creation, adding, and
calculation
GV OUT_OF_RANGE This may occur when calling
GM Cal cMean_Add( ...,
., FALSE ).
Two reasons:
1. nodataseriesexists,
2. too many dataitems.

RC_I V_RESULT When calling GM _Cal cMean with
no successful previous cal of
GM Cal cMean_Add.

GM_TOO_FEW. Too few observations to be able to
OBSERVATI ONS calculate the average. The recovered
values are not defined.

G\AEFPQIF_QAUSI BILITY_  Thesum of the weightsisO.

Calculate the weighted average and standard deviation.
DI M Mean AS GM Mean_St dDev_Type

GM _Cal cMean_Add( 1.0, 0.5, TRUE )
GM _Cal cMean_Add( 2.0, 1.0, FALSE )
GM Cal cMean_Add( 3.0, 1.5, FALSE )
GM _Cal cMean( Mean )
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5.6.17 GM_CacMeanOfHz

Description  Calculation of the average from several Hz-directions.

Declaration GM Cal cMeanOf Hz_ Add(
byVal dHzDirection AS Doubl e,
byval | StartNew AS Logi cal )

GM _Cal cMeanOr Hz (
Mean AS GM Mean_St dDev_Type )

Remarks The first function creates an internal datalist and adds Hz-
directions to it. The second is calculating the average, the middle
error of the average, the middle error of any direction evaluating
the added Hz-directions in the list.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
dHzDirection in Hz - direction

| St art New in  TRUE: the given value
(dHzDi recti on) isthefirstina
new series (initialisation). The old
series (belonging to this function)
will belost.
FALSE: add the values to an
existing data series.

Mean out  calculated results from the current
data series.
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Return Codes
RC_K successful creation, adding, and
evauation
RC_I'V_RESULT When calling GM_Cal cMeanOf Hz

with no successful previous call of
GM _Cal cMeanOr Hz_Add.
GV OUT_OF_RANGE This may occur when calling

GM Cal cMeanCOf Hz _Add(
...y ..., FALSE)
Two reasons:

1. no dataseries exists,
2. too many dataitems.

GM_TOO_FEW. Too few observations to be able to
OBSERVATI ONS calculate the average. The recovered
values are not defined.

Example Calculate the weighted average etc.
DI M Mean AS GM Mean_St dDev_Type

GM Cal cMeanOf Hz_Add( 1.0, TRUE )
GM Cal cMeanOf Hz_Add( 2.0, FALSE )
GM _Cal cMeanOf Hz_Add( 3.0, FALSE )
GM _Cal cMean( Mean )
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5.6.18 GM_CacMedianOfHz

Description  Calculation of Hz-directions and the average as median.

Declaration GM Cal cMedi anOF Hz_ Add(
byVal dHzDirection AS Doubl e,
byval | StartNew AS Logical )

GM Cal cMedi anOf Hz( dMedi an AS Doubl e )

Remarks Thefirst function creates an internal datalist and adds Hz-
directions to it. The second is calculating the average as median
eva uating the added Hz-directions in the list.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
dHzDirection in Hz - direction

| Start New in  TRUE: the given value
(dHzDi recti on) isthefirstina
new series (initialisation). The old
series (belonging to this function)
will be lost.
FALSE: add the values to an
existing data series.

DMedi an out  Median [rad]
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Return Codes
RC_K successful creation, adding, and
evauation
RC_| V_RESULT When Ca||ing

GM Cal cMedi anOFf Hz with no

successful previous cal of

GM_Cal cMedi anOf Hz__Add.
GV OUT_OF_RANGE This may occur when calling

GM _Cal cMedi anOf Hz_Add(

..., ..., FALSE)

Two reasons:

1. no dataseries exists,

2. too many dataitems.
GM_TOO_FEW Too few observations to be able to

OBSERVATI ONS calculate the average. The recovered
values are not defined.

Example Calculate the median.

DI M dMedi an AS Doubl e

GM_Cal cMedi anOf Hz_Add( 1.0, TRUE )
GM_Cal cMedi anOf Hz_Add( 2.0, FALSE )
GM_Cal cMedi anOf Hz_Add( 3.0, FALSE )
GM_Cal cMedi an( dMedi an )
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5.6.19 GM_CacOrientationOfHz

Description  Calculation of the circle-section orientation of graduated circle.
Declaration GM Cal cOrientati onOf Hz_Add(
Station AS GM Poi nt _Type,
Tar get AS GM Poi nt _Type,
byVal dHz AS Doubl e,
byVal | Start New AS Logical )
GM Cal cOrientationOf Hz(
i AS GM Mean_St dDev_Type,
dOri Median  AS Doubl e )

Remarks The first function creates an internal datalist and adds the data to
it. The second is calculating the orientation of graduated circle
evaluating the added datain the list.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters

Station in  Coordinate of the station-point.

Tar get N measured point

dHz in  observed Hz-direction

| StartNew in  TRUE: thegiven value (dHzDi r ect i on)
isthefirst in anew series (initialisation).
The old series (belonging to this function)
will belost.
FALSE: add the values to an existing data
series.

Oi out  unknown -orientation -variable and the
exactness

dOri Median  out s median middle unknown - orientation -
variable
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Return Codes
RC_K successful creation, adding, and evaluation
RC_| V_RESULT When Ca||ing
GM Cal cOri entati onOf Hz with no
successful previous cal of
GM Cal cOri ent at i onHz_Add.
GM_QUT_OF_RANCGE  This may occur when calling
GM Cal cOrientationOf Hz_Add(
., .., FALSE).
Two reasons:
1. nodataseriesexists,

2. too many dataitems.

GM_TOO_FEW. Too few observations to be able to calculate
OBSERVATIONS  the average. The recovered values are not
defined.

Example Calculate the average etc.

DIM Station AS GM _Poi nt _Type

DI M Tar get AS GM _Poi nt _Type

DM Ori AS GM _Mean_St dDev_Type
DI M dOri Medi an AS Doubl e

"initialize Station and Target

GM Cal cOrientati onOf Hz_Add( Station, Target,
1.571, TRUE )
GM Cal cOrientati onOf Hz_Add( Station, Target,
3.109, FALSE )
GM Cal cOrientati onOf Hz_Add( Station, Target,
2.395, FALSE )
GM Cal cOientationOAHz( Ori, dOri Median )

Version 2.20 5-59



GeoBASIC Reference Manual 5. Standard Functions

5.6.20 GM_CalcPoaintinLine

Description  Calculation of apoint on aline.

Declaration GM Cal cPoi nt I nLi ne(
Line AS GM Li ne_Type,
byval dbDi st AS Doubl e,
Poi nt AS GM Poi nt _Type )

Remarks This function is calculating the point with the distance dDi st
from agiven point on aline (the first point of the line definition -
see predefined structure GM_Li ne_Type) on theline.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
Li ne in Definition of the line.
dDi st in Distance of the point on the line to be
calculated, from the 1. point of the line [m].
Poi nt out  Calculated point on the line.
Return Codes
GM_I DENTI CAL_PTS  Start- and endpoint of aline are
identical. Calculation is hot possible.
Example Cadlculate the point in the line.

DI M Line AS GM_Line_Type
DI M Poi nt AS GM _Poi nt _Type

"initialize line

GM_Cal cPoi nt I nLine( Line, 1.0, Point )

5-60 Version 2.20



GeoBASIC Reference Manual 5. Standard Functions

5.6.21 GM_CacPointInCircle

Description  Calculation of apoint on acircle.

Declaration GM Cal cPoi nt 1 nCircl e(
StartOf Arc AS GM Poi nt _Type,

EndCOf Arc AS GM Poi nt _Type,
byVal dRadi us AS Doubl e,
byVal dLengt hOF Arc AS Doubl e,

Poi nt AS GM Poi nt_Type )

Remarks This function is calculating the point with the distance dDi st
from a given point on acircle (the first point of the circle
definition - see predefined structure GV Gi r cl e_Type) on the
circle.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
Start O0f Arc in  beginning of the arc
EndCf Ar c in  endof thearc
dRadi us in  radius
dLengthOf Arc  in  arclength clockwise relative to
St art O Ar ¢ are positive
Poi nt out  Calculated point on the arc.
Return Codes
GWLI DENTI CAL_PTS  start poi nt and endpoi nt of
the arc are identical. Calculation is
not possible.
Example Cadlculate the point in the circle.

DM Arcl AS GM Point_Type
DIM Arc2 AS GM Point_Type
DI M Poi nt AS GM _Poi nt _Type

"initialize Arcl and Arc2
GM _Cal cPoi nt I nLine( Arcl, Arc2, 1.0, Pi, Point )
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5.6.22 GM_CacTriangle

Description  Calculation of the missing values of atriangle.

Declaration GM Cal cTri angl e(
byVval i Probl enKi nd AS | nt eger,
FirstSol AS GM Triangl e_Val ues_Type,
MeanError AS GM Triangl e_Accuracy_Type,
SecondSol AS GM Tri angl e_Val ues_Type,
i Ret Code AS Integer )

Remarks With this function (depending on which triangle is chosen) the
missing sides and angles are calculated. If there is a second
solution, it also will be calculated and the recovered code will be
returned. Subsequently following the calculation of the exactness.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters

i ProblenkKind in  Showsthe function which triangle-
type has to be used; possible values:

GM SI DE_ ANGLE SIDE Case
Side-Angle-Side

GM S| DE_SI DE_SI DE

GM SI DE_SI DE_ ANGLE

GM ANGLE_SI DE_SI DE

GM ANGLE_ANGLE_SI DE

GM S| DE_ANGLE_ANGLE

GM ANGLE_SI DE_ANGLE

Fi r st Sol i n- The given sides and angles have to
Out  perecorded in this structure.
MeanEr r or i N- The exactness of the corresponding

out  gides respective angles have to be
recorded in this structure.

SecondSol out  The calculated sides respective
angles of the 2. solution (if existing)
are recorded in this structure.
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i Ret Code out  Return - Code; possible values:
GM_NO_ no solution found
SOLUTI ON
GM_ONE_ with the delivered
SOLUTION  yaluesthereis
exactly one
triangle solution

GM_TVO with the delivered
values there are

SALUTIONS  triangle solutions

Return Codes

GM_I NVALI D_ Invalid triangle-type. There was no
TRIANG.E_TYPE calculation. The recovered values
are not defined.

Example Cadlculate the distance of atarget from a station according to given
Stati onPt and Tar get Pt .
DIM FirstSol AS GM Triangl e_Val ues_Type
DI M SecondSol AS GM Tri angl e_Val ues_Type

DI M MeanError AS GM Tri angl e_Accuracy_Type
DI M i Ret Code AS Integer

"initialize
FirstSol.dSidel = 3.0
FirstSol.dSide3 = 5.0

Fi rst Sol . dAngl e2 Atn( 4.0/3.0)

GM Cal cTri angl e( GM_SI DE_ANGLE_SI DE, Fir st Sol,
MeanError, SecondSol, i RetCode)

'i Ret Code will be GM_ONE_SOLUTI ON for

' GM_SI DE_ANGLE_SI DE pr obl ens
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5.6.23 GM_CalcVAndSlope

Description  Calculation of zenith- and slope-distance from given points
(Cartesian coordinates).

Declaration GM Cal cVAndSI ope(

Stati onPt AS GM Poi nt _Type,
Tar get Pt AS GM Poi nt _Type,
byVval dl nstrHei ght AS Doubl e,
byVal dRef Hei ght AS Doubl e,
dVZeni t AS Doubl e,
dSl opeDi st AS Doubl e,
dSt dvVzeni t AS Doubl e,
dSt dvSl opeDi st AS Doubl e )
Remarks Cadculation of zenith- and slope-distance from given points - cart.

coordinates.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
St at i onPt in  coordinates and exactness of the
station point
Tar get Pt in  coordinates and exactness of the
target point
dl nstr Hei ght in  jnstrument height [m]
dRef Hei ght in  reflector height [m]
dVZeni t out calculated V-direction (zenith -
distance) [rad]
dSl opeDi st out  calculated slope distance [m]
dSt dvVZeni t out  middle error of the V-direction
[rad]
dSt dvSl opeDi st out middle error of the slope-distance
[m]
Return Codes

GWLI DENTI CAL_PTS St ati onPt and Tar get Pt are
identical. Calculation is not
possible.
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Example Calculate the values.
DI M StationPt AS GM _Poi nt _Type
DI M Tar get Pt AS GM _Poi nt _Type
DI M dVZeni t AS Doubl e
DI M dSl opeDi st AS Doubl e

DI M dSt dvVZeni t AS Doubl e
DI M dSt dvSl opeDi st AS Doubl e

"initialize StationPt, TargetPt

GM_Cal cVAndS| ope( StationPt, TargetPt,
1.75, 1.0, dVZenit,
dSl opeDi st, dStdvVzZenit,
dSt dvSl opebi st )

5.6.24 GM_ConvertAngle

Description  Conversion of angle from one system into the other.

Declaration GM Convert Angl e(
byval i d dSys AS I nteger,
byVval dAngl ed dSys AS Angl e,
byVal i NewSys AS | nt eger,
dAngl eNewSys AS Angle )

Remarks This function is converting angle-value from one standard system
into the other.

Note Used formula: see Appendix, Geodesy Math. Formulas.
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Parameters
i ddSys in  standard system of the given angle
GM DEGREE_SEXA sexagesimal
degrees
GM DEGREE_DEZ  decimal
degrees
GM_GRAD grads (gons)
GM RADI ANS radians
GV ML mils
dAngl ed dSys in  angleto convert
i NewSys in  sandard system of the wanted
angle
dAngl eNewSys  out  converted angle
Return Codes
GMLINVALI D_ One of the angle-systems was
ANGLE_SYSTEM invalid. There was no conversion.

The recovered value is not defined.

Example Convert dAngl ed dSys from [g] to [rad].

The following variables have to be defined:

DI M dAngl ed dSys AS Angl e
DI M dAngl eNewSys AS Angl e

DI Mid dsys AS | nt eger
DI M i Newsys AS | nt eger
"initialize val ues
i A dsys = GM_GRAD "the old angle is
given in grad
dAngl ed dSys = 200.0 "its value is 200.0
' gon
i NewSys = GM_RADI ANS 't he new angl e should

be in radians

GM _Convert Angl e( i d dsys, dAngl ed dSys,
i Newsys, dAngl eNewSys )

5-66 Version 2.20



GeoBASIC Reference Manual 5. Standard Functions

5.6.25 GM_ConvertDecSexa

Description  Conversion of value from the decimal into the sexagesimal
system.

Declaration GM Convert DecSexa(
byVval dVal ueDec AS Doubl e,
dVal ueSexa AS Doubl e )

Remarks This function is converting the value from the decimal into the
sexagesimal system.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters

dVal ueDec in decimal value

dval ueSexa  out  sexagesimal value
Return Codes

RC_K always OK
Example Convert the angle.

DI M dAngl eSexa AS Doubl e
GM _Convert DecSexa( dAngl eSexa )

5.6.26 GM_ConvertDist

Description  Conversion of distances from one system into the other.

Declaration GM ConvertDi st (

byval i d dSys AS I nteger,
byVal dDi std dSys AS Doubl e,
byVal i NewSys AS | nt eger,

dDi st NewSys AS Doubl e )

Remarks This function is converting distance-values from one standard
system into the other.
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|Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
i A dSys standard system of the given distance
G\A_'\/ETER meter
GM US_FOOoTr American feet
GM_SURVEY_FOOT surveyor feet
GM | NTER _FOOT international feet
dDi st O dSys  distanceto convert
i NewSys standard system of the wanted distance
dDi st NewSys  converted distance
Return Codes
GMLINVALID_  One of the distance standard systems was
DI ST_SYSTEM jnvalid.
There was no conversion. The recovered
value was not defined.
Example Convert dDi st A dSys from [m] to [us-feet].
DI M dDi st d dSys AS Doubl e
DI M dDi st NewSys AS Doubl e
DI Mi A dsys AS | nt eger
DI M i Newsys AS | nt eger
"initialize val ues
i A dsys = GM_METER
dDi st dSys = 1.8
i Newsys = GM_US_FOar
GM ConvertDi st ( i ddsys, dbDi std dSys,
i Newsys, dDi st NewSys )
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5.6.27 GM_ConvertExcentricHzV

Description  Re-centration of hz- and v-direction.

Declaration GM Convert Excentri cHzV(
ExCent Meas AS GM Measur enent s_Type,
ExCent El ens AS GM Excenter El ens_Type,
Cent er AS GM Poi nt _Type,
Tar get AS GM Poi nt _Type,
Cent Meas AS GM Measurenents_Type )

Remarks With this function, the measured values (which are measured to
the excenter) couldbe re-centred to the Cent r e. The difference to
the function GM_Convert Excentri cHzVD st isthat only the
directions hz and v are measured and recorded to the structure
GM Measur enent s_Type.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
ExCent Meas  in  eccentric observation
ExCentEl ems in heignt difference between the centre
and the excenter [m] and horizontal
distance between the centre and the
excenter [m]
Cent er coordinate of the centre
Tar get coordinate of the target
Cent Meas onto the centre re-centred
measurement-element
Return Codes

GVLI DENTI CAL_PTS Cent er and Tar get areidentical.
Calculation is not possible.
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Example Calculate the point in the circle.
DI M StationPt AS GM _Poi nt _Type
DI M Tar get Pt AS GM _Poi nt _Type
DI M ExcEl ens AS GM Excent er _El ens_Type

DI M Excent er Meas AS GM _Measurenents_Type
DI M Cent er Meas AS GM _Measurenents_Type

"initialize StationPt, TargetPt,
ExcEl ens, Excenter Meas

GM Convert ExcentricHzV( StationPt, TargetPt,
ExcEl ems, Excenter Meas,
Cent er Meas )

5.6.28 GM_ConvertExcentricHzVDist

Description  Re-centration of hz- and v-direction and distance.

Declaration GM Convert Excentri cHzVDi st (
ExCent Meas AS GM Measur enent s_Type,
ExCent El ens AS GM Excenter El ens_Type,
Cent Meas AS GM Measurenents_Type )

Remarks With this function, the measured values (which are measured to
the excenter) couldbe re-centred to the centre. The difference to
the function GM_Convert Excentri cHzV is, that in addition
to the directions hz and v, the slope distance to the target point is
measured and recorded to the structure
GM Measur enent s_Type.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
ExCent Meas in eccentric observation

ExCentElems  in  height difference between the centre
and the excenter [m] and horizontal
distance between the centre and the
excenter [m]

Cent Meas out  onto the centre re-centred
measurement-element
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Return Codes
RC_OK always OK
Example Calculate the point in the circle.
DI M ExcEl ens AS GM Excent er _El ems_Type

DI M Excent er Meas AS GM _Measurenents_Type
DI M Cent er Meas AS GM_Measurenents_Type

"initialize ExcEl ems, ExcenterMeas
GM _Convert Excentri cHzVDi st ( ExcEl ens,

Excent er Meas,
Cent er Meas)

5.6.29 GM_ConvertPressure

Description  Conversion of pressure from one system into the other.

Declaration GM Convert Pressur e(

byval i d dSys AS I nteger,
byVal dPresQ dSys AS Doubl e,
byVal i NewSys AS | nt eger,

dPresNewSys AS Doubl e )

Remarks This function is converting pressure-values from one standard
system into the other.

| Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
i ddSys in  standard system of the given pressure
GM_.MM HG  mercury column [mm]
GM_M BAR  millibar
GM ATMOS  atmosphere
dPresA dSys in  pressureto convert

i NewSy's in  sandard system of the wanted
pressure
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dPresNewSys out converted pressure

Return Codes
GMLI NVALI D_  One of the pressure standard systems
There was no conversion. The
recovered value was not defined.
Example Convert dPr esA dSys from atmosphere to millibar.

DI M dPresd dSys AS Doubl e
DI M dPresNewSys AS Doubl e

DI Mi A dsys AS | nt eger
DI M i Newsys AS | nt eger
"initialize val ues

i A dsys = GM_ATMOS
dPres dSys = 1.0

i Newsys = GM_M_BAR

GM Convert Pressure( i O dsys, dPresd dSys,
i Newsys, dPresNewSys )

5.6.30 GM_ConvetTemp

Description  Conversion of temperature from one system into the other.

Declaration GM Convert Tenp(

byval i d dSys AS I nteger,
byVval dTenmpd dSys AS Doubl e
byVal i NewSys AS | nt eger,

dTenpNewSys AS Doubl e)

Remarks This function is converting temperature-values from one standard
system into the other.

Note Used formula: see Appendix, Geodesy Math. Formulas.
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Parameters
i d dSys in  sandard system of the given
temperature
GM KELVI N Kelvin
GM_CELSI US Cedlsius
GM_FAHRENHEI T Fahrenheit
dTempd dSys in  temperature to convert
i NewSy's in  sandard system of the wanted
temperature
dTenpNewSys out  converted temperature
Return Codes
GM_I NVALI D One of the temperature standard

TEMP_SYSTEM systems was invalid.

There was no conversion. The
recovered value was not defined.

Example Convert dTenpd dSys from [Celsiug] to [Fahrenheit].

DI M dTenpd dSys AS Doubl e
DI M dTenpNewSys AS Doubl e

DI Mi A dsys AS | nt eger
DI M i Newsys AS | nt eger
"initialize val ues

i A dsys = GM_CELSI US
dTenpd dSys = 1.8

i Newsys = GM_FAHRENHEI T

GM _Convert Tenp( i A dsys, dTenpd dSys,
i Newsys, dTenpNewSys )
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5.6.31 GM_ConvertVDirection

Description  Conversion of v-directions from one system into the other.

Declaration GM ConvertVDirection(
byval d dSys AS I nteger,
byVval dvA dSys AS Doubl e,
byVal NewSys AS I nteger,
dVNewSys AS Doubl e )

Remarks This function is converting v-distance-values from one standard
system into the other.

|Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
iddSys in  gandard system of the given v-direction
GM_ZENI TH zenith direction
[rad]
GM NADI R nadir
direction[radians]
GM_V_ANGLE_RAD  height angle [rad]
GM_V_ANGLE height angle [%]
PERCENT
dva dSys in  y-distanceto convert
i NewSys in  gandard system of the wanted v-distance
dVNewSys out converted v-distance
Return Codes

GVMLINVALID_  One of the standard systems was invalid.
V_SYSTEM

There was no conversion. The recovered
value was not defined
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Example Convert dVA dSys.

DI M dvd dSys AS Doubl e
DI M dVNewSys AS Doubl e
DIMiddsys AS Integer
DI M i Newsys AS I nteger

"initialize val ues

iddsys = GM ZEN TH
dvad dSys = Pi
i Newsys = GM V_ANGLE_RAD

GM ConvertVDirection( id dsys, dVvd dSys,
i Newsys, dVNewSys )

5.6.32 GM_ConvertSexaDec

Description  Conversion of value from the sexagesimal into the decimal
system.

Declaration GM Convert SexaDec(
byval dVal ueSexa AS Doubl e,
dVal ueDec AS Doubl e )

Remarks This function is converting the value from the sexagesimal into
the decimal system.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
dval ueSexa in  sexagesimal value
dVal ueDec out  decimal value
Return Codes
RC_K always OK
Example Convert the angle. The following variables have to be defined:

DI M dAngl eDec AS Doubl e

GM _Convert SexaDec( 99.9, dAngl eDec )
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5.6.33 GM_TransformPoints

Description  Transformation of point.

Declaration  GM _Tr ansf or mPoi nt s(
a dpPt AS GM Poi nt _Type,
Param AS GM 4Tr ansf or m Param Type,
NewPt AS GM Poi nt_Type )

Remarks This function transforms a point from one coordinate system into
an other after the transformation parameters are calculated. In
addition the coordinate systems have to be in the same sense.

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters
a dpt in  point to be transformed
Par am in  transformation parameters
NewPt out  transformed point

Return Codes
RC_K always OK

Example Calculate the point in the circle.

DM A dPt AS GM Poi nt _Type

DI M NewPt AS GM Poi nt_Type

DI M Param AS GM 4Tr ansf orm Par am Type
"initialize A dPt, NewPt, Param

GM TransfornPoi nts( O dPt, Param NewPt )
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5.6.34 GM_SamePoint

Description Test if two points are equal.

Declaration GM SanePoi nt( Poi nt1 AS GM Poi nt _Type,
Poi nt2 AS GM Poi nt _Type,
| Same AS Logical )

Remarks The function checks, if the two given points are the same
(coordinate difference < GM_THRESHOLD).

| Note Height isignored in the comparison.

Parameters
Pointl in 1. point to be tested
Point2 in 2. point
| Same  out TRUE: difference of each coordinate <
GM_THRESHOLD
Return Codes
RC_K always OK
Example Test if the 2 points are the same.

DM Pt1 AS GM _Poi nt _Type
DI M Pt 2 AS GM _Poi nt _Type
DI M| Sane AS Logi cal
"initialize Pt1, Pt2

GM TransfornmPoints( Pt1, Pt2, |Sane )
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5.6.35 GM_CopyPoint

Description  Copy the contents of a point.

Declaration GM CopyPoint( Pt1 AS GM Poi nt _Type,
Pt2 AS GM Poi nt_Type )

Remarks Copy the contents of Pt 1 to Pt 2.

Parameters
Pt1 in point to be copied
Pt 2 out taken copy
Return Codes
RC_K always OK

Example Copy point.

DM Pt1 AS GM Point _Type
DM Pt2 AS GM _Poi nt _Type

"initialize Pt1, Pt2

GM _CopyPoint ( Pt1, Pt2 )

5.6.36 GM_AngleFromThreePoints

Description  Calculate enclosed angle from three points.

Declaration GM_Angl eFr onirhr eePoi nt s(
Start Poi nt AS GM Poi nt _Type,

Vert ex AS GM Poi nt _Type,
EndPoi nt AS GM Poi nt _Type,
dAngl e AS Doubl e )

5-78 Version 2.20



GeoBASIC Reference Manual 5. Standard Functions

Remarks This function cal culates the angle enclosed by the 3 given points
(counter clockwise).

[Note  The height isignored.

Parameters
St art Poi nt in 1. point for angle definition
Vert ex in 2 point (middle)
EndPoi nt in 3 point
dAngl e out  calculated enclosed angle
Return Codes
GMLI DENTI CAL_PTS  at least 2 points are identical
(GM_SanePoi nt ), calculation not
possible
Example Calculate the point in the circle.

DIM StartPt AS GM Poi nt_Type

DI M Vertex AS GM Point_Type

DI M EndPt AS GM _Poi nt _Type

DI M dAngl e AS Doubl e

"initialize StartPt, Vertex, EndPt

GM_Angl eFronirhr eePoi nts( StartPt, Vertex,
EndPt, dAngle )

5.6.37 GM_AdjustAngleFromZeroToTwoPi

Description  Normalise angleto [0, 2" Fi].

Declaration GM Adj ust Angl eFr onZer oToTwoPi (
dAngl e AS Doubl e )

Remarks This function adjusts the angleto be 0 £ pdAngl e <2 Pi.

Parameters
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dAngle in out angleto be transformed

Return Codes
RC_K aways OK
Example Convert angle.
DI M dAngl e AS Doubl e
"initialize dAngle
dAngl e = 4*Pi

GM_Adj ust Angl eFr onZer oToTwoPi ( dAngl e )

5.6.38 GM_LineAzi

Description  Calculate azimuth of aline.

Declaration GM Li neAzi ( Line AS GM Li ne_Type,
dAzi mut h AS Doubl e )

Remarks This function cal cul ates the azimuth of the line from
Line. FirstPt.
Parameters
Li ne in aline
dAzi nut h out  the azimuth of the line from
Li ne. First Pt
Return Codes

GMLI DENTI CAL_PTS  The pointsin the line are identical.
Calculation not possible.

Example Calculate the azimuth of the line.
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DI M Li ne AS GM _Li ne_Type
DI M dAzi AS Doubl e

"initialize Line

GM_Li neAzi ( Line, dAzi )

5.6.39 GM_MathOrSurveyorsAngleConv
Description  Adjusts a math angle in radians to a surveyors angle in radians or
vice versa.

Declaration GM _Mat hOr Sur veyor sAngl eConv(
dAngl e AS Doubl e )

Remarks Converts the angle from surveyors convention (azimuth) to a math
direction (x/y axis) or vice versa.
Parameters
dAngle in out angleto betransformed
Return Codes
RC_K always OK
Example Calculate the point in the circle.
DI M dAngl e AS Doubl e
dAngle = Pi

GM_Mat hOr Sur veyor sAngl eConv( dAngl e )
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5.6.40 GM_Traverse3D

Description  Convert apoint in polar coordinates to Cartesian coordinates.

Declaration GM Traver se3D(
Start Pt AS GM Poi nt_Type,
Pol ar AS GM Measurenents_Type,
NewPt AS GM Poi nt _Type )

Remarks This function converts a point given in polar coordinates relative
to St ar t Pt to Cartesian coordinates (NewPt ).

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters

StartPt in  relativeoriginfor Pol ar

Pol ar in  pointinpolar coordinates

NewPt out  transformed point in Cartesian coordinates
Return Codes

RC_K always OK
Example Convert apoint in polar to Cartesian coordinates.

DIM StartPt AS GM Poi nt_Type

DI M NewPt AS GM _Poi nt _Type

DI M Pol ar AS GM_Measurenents_Type
"initialize StartPt, Polar

GM Traverse3D( StartPt, Polar, NewPt )
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5.6.41 GM_InitQXXMatrix

Description  Initialise the QXX-Matrix for a point structure.
Declaration GM I nitQXXMatri x( Point AS GM Poi nt_Type )

Remarks This function sets al valuesin the QXX-matrix of a point to zero.
Parameters
Point in out point of which the QXX-matrix isto be
initialised
Return Codes
RC_K always OK
Example Initialise QXX-matrix of a point.

DI M Poi nt AS GM _Poi nt _Type

GM I ni t QXXMatrix( Point )
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5.6.42 GM_CacAziZenAndDist

Description  Convert a point given in Cartesian coordinates to polar
coordinates.

Declaration GM Cal cAzi ZenAndDi st (
Point AS GM Poi nt _Type,
Poi nt2 AS GM Poi nt _Type,
Pol ar AS GM Measurenents_Type )

Remarks This function converts a point given in Cartesian coordinates
relativeto Pt 1 to polar coordinates (Pol ar ).

Note Used formula: see Appendix, Geodesy Math. Formulas.

Parameters

Pointl in  relativeoriginfor Poi nt 2

Point2 in  pointin Cartesian coordinates

Pol ar out  transformed point in polar coordinates
Return Codes

RC_K always OK
Example Convert apoint in Cartesian to polar coordinates.

DI M Pointl AS GM Poi nt _Type

DI M Poi nt2 AS GM _Poi nt _Type

DI M Pol ar AS GM Measurements_Type
"initialize Pointl, Point2

GM _Cal cAzi ZenAndDi st ( Point1, Point2, Polar )
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6.5.33 CSV_SEDL ...cotiiiiieiiesiieteeree et 6-194
6.5.34 CSV_GEIDL .....oooiiiiiieiiieiteectee ettt 6-194
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6.1 MMI FUNCTIONS

6.1.1

6.1.1.1 Types

Typename
Li st Array

6.1.1.2 Procedures

procedure name

MM _AddBut t on

MM _AddGBMenuBut t on
MM _BeepAl arm

MM _BeeplLong

MM _BeepNor nal

MM _CheckBut t on

MM _Creat eGBMenu

MM _Creat eGMenul t em
MM _Creat eGraphDi al og
MM _Cr eat eMenul t em
MM _Cr eat eText Di al og
MM _Del et eButt on

MM _Del et eGBMenu

MM _Del et eGraphDi al og
MM _Del et eText Di al og
MM _Dr awBusyFi el d

MM _DrawCircle

Summarising Lists of MMI Types and Procedures

description
List field Data structure

description

Add aButton to adialog.

Adds a button to amenu

Create an aert beep.

Create an aert beep.

Create an aert beep.

Checks if a button was pressed.
Creates amenu

Creates an item to an existing menu
Create and show a graphics diaog.
Creates a menu item on the Theodolite menu.
Create and show atext dialog.
Delete a button from a dialog.
Deletesamenu

Deletes a graphics diaog.

Deletes atext dialog.

Shows or hides the Busy-Icon
Draw acircle/ dlipse.

MM _Dr awLi ne Draw aline.

MM _Dr awRect Draw arectangle.

MM _Dr awText Draw / delete text.
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MM _For mat Val
MM _Cet Button
MM _Cet Var BeepSt at us

MM _I nput | nt

MM _I nput Li st

MM _I nput Str

MM _I nput Val

MM _Printlnt

MM _PrintStr

MM _Print Tok

MM _Pri nt Val

MM _Sel ect GBBMenul t em
MM _St art Var Beep

MM _Swi t chAFKey

MM _Swi t chl consBeep
MM _Swi t chVar Beep
MM _WiteMsg

MM _WiteMsgStr

6.1.2 MM I Data Structures

Convert avaueto astring.

Get the button identifier of the pressed button.
Read the switch status for a variable signal
beep.

Get an integer input value in atext dialog.
Shows alist field in atext dialog.

Get astring input in atext dialog.

Get anumerical input valuein atext dialog.
Print an integer value on a text dialog.

Print astring on atext dialog.

Print atoken on atext dialog.

Print a value on atext dialog.

Select amenu item

Start beep sequences with configurable
interrupts.

Switch aF... key
switches measurement icons and specia beeps
Switch avarying beep.

Output to a message window. Parameter isa
token.

Output to a message window. Parameter isa
string.

6.1.2.1 ListArray —List field data structure

Description  Thisarray isused for list fields and consists of
LI ST_ARRAY_ MAX ELEMENT (200) e ements of the type

STRI NG30.

Note Each variable of this data type reserves 6400 Bytes.
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6.1.3 MMI_CreateMenultem

Description

Declaration

Remarks

Parameters

Creates a system menu item on the Theodolite menu to establish
the invocation of a GeoBASIC application.

MM _Cr eat eMenul t em(
BYVAL sAppNanme AS String,
BYVAL sFuncNanme AS String,
BYVAL i MenuNum AS | nt eger,
BYVAL sMenuText AS _Token )

The Cr eat eMenul t emcreates amenu item in a system menu
with the text MenuText on the chosen entry point MenuNumin
the menu-system. By clicking the new menu item on the
Theodolite, the subroutine with the name FuncNane in the
Program AppNarre will be executed. The number of applications
which can be loaded at atime are limited to 15. Be aware of the
fact that the interpreter and a possible Coding function also count
for the number of application. The same istrue for any C-
application which has been loaded onto the TPS.

Note  The subroutine denoted in sFuncName must be declared
as GLOBAL.
The intended use for this procedure is during the
installation phase only!

sAppName in Thenameof theprogram wherethe
function or subroutine is defined.

sFuncName in Thename of the global function or
subroutine to be called.

i MenuNum i n  Definesin which menu the menu-entry is
generated. There are three possible menus
where amenu item can be added:
constant meaning
MM _MENU_EXTRA Add to menu

SExtra®
MM _MENU_CONFI G Add to menu
.,Confi g*
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Return-Codes

Example

MM _MENU_PROGRAMS  Add to menu
.Prograns”
(main menu)

MM _MENU_PROGVENU Add to ,, PROG!
- Key menu

MM _MENU_AUTOEXEC Add to menu
~Aut oexec*

sMenuText in Thetext of the menu-entry which should be
displayed on the Theodolite.

RC_ X Successful termination.

Note  Sincethis procedure will be called during installation
phase you do not have the possibility to do any error
handling. Only the loader will report an error which may
be caused by an erroneous call.

The example usesthe MM _Cr eat eMenul t emroutine to create
amenu entry named "START THE PROGRAM' under the menu
for programs. The function "Mai n" in the GeoBASIC program
"Exanpl ePr ogr ant will be called when this menu item is
selected.

MM _Creat eMenul t en{ "Exanpl ePrograni, "Min",
MM _MENU_PROGRANMS,
" START THE PROGRAM' )

6.1.4 MMI_CreateGBMenu

Description  Cresates amenu.
Declaration MM _Cr eat eGBMenu(
BYVAL sMenuNane AS _Token,
i Menul d AS Integer )
Remarks This routine creates an empty menu and the caption sMenuNane.
The function MM _Cr eat eGBMenul t emadds items to a menu.
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Note Before terminating a GeoBASIC program, all menus must
be deleted.

The GeoBASIC menus system has the following
limitations:

The maximal number of menus for a GeoBASIC program
isb.

The maximal number of items/ menu is 49.

The maximal number of items over al menusis 255.

Parameters

sMenuNane in  Thecaption of the menu.

i Menul d Qut  Returned menu identifier. It isthe

handle for using this menu.

Return-Codes

RC_ X Successful termination.

MM NOVORE No more menus available

VENUS

See Also MM _Creat eGBMenultem MM _Del et eGBMenu,
MM _Sel ect GBBMenultem MM _AddGBMenuBut t on

Example The example creates a menu with a button. For a complete example
see sample program MENU. GBS

CONST MHELP = "Hel p for neasurenent type...."

DM i Menul d AS Integer ' nmenu identifier
DIMi Selection AS Integer ' selected item
DI M i Button AS Integer ' used button

'"Create nmin nmenu
MM _Cr eat eGBMenu( " MEASUREMENT TYPE", i Menu)
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"Create nmenu itens - all items use
the same hel p text

MM _Cr eat eGBMenul t en(i Menu,
" Pol ygon", MHELP)

MM _Cr eat eGBMenul t en(i Menu,
"Border point", MIELP)

MM _Cr eat eGBMenul t en(i Menu,
"Situation point", MIELP)

'Create the button supported in this nenu
MM _AddGBMenuBut t on(i Menu, MM _F5_KEY, "EXIT ")

show and execute nenu
MM _Sel ect GBMenul t en(i Menuld, "TEST",
i Sel ection, iButton)
SELECT CASE i Sel ection
CASE 1 ' Pol ygon

CASE ELSE
MM _BeepAl ar n()

END SELECT
MM _Del et eGBMenu(i Menul d)

6.1.5 MMI_CreateGBMenultem

Description  Creates an item in an existing menu.
Declaration MM _Cr eat eGMenul t em(

BYVAL i Menul d AS | nt eger,
BYVAL sMenultemName AS _Token,
BYVAL sHel pText AS _Token )
Remarks This function adds one menu item to an existing menu i Menul d.
Thisitem will be displayed as the last item.
Parameters
i Menul d in Menuidentifier
sMenul temNane in Displayed text
sHel pText in Helptext
Return-Codes
RC K Successful termination.

6-12 Version 2.20



GeoBASIC Reference Manual 6. System Functions

BAS MENU Badi Menul d
I D_INVALID

BAS_MENU _ No more free menu items
TABLE_FULL

See Also MM _Creat eGBMenu, MM _Del et eGBMenu,
MM _Sel ect BMenultem MM _AddGBMenuBut t on

Example see MM _Cr eat eGBMenu

6.1.6 MMI_DeleteGBMenu

Description  Deletes amenu.
Declaration MM _Del et eGBMenu( BYVAL i Menuld AS | nteger )

Remarks This function deletes the menu i Menul d.

Parameters
i Menul d in Menuidentifier
Return-Codes
RC_ X Successful termination.
BAS_MENU _ Badi Menul d
| D I NVALI D

See Also MM _Creat eGBMenu, MM _Creat eGMenul tem
MM _Sel ect GBBMenultem MM _AddGBMenuBut t on

Example seeMM _Cr eat eGBMenu

6.1.7 MMI_SelectGBMenultem

Description  Select amenu item.
Declaration MM _Sel ect GBMenul t em(

BYVAL i Menul d AS | nt eger,
BYVAL sCaptionLeft AS _Token,
i Selltem AS | nt eger,
i Buttonld AS Integer )
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Remarks

Parameters

Return-Codes

See Also

Example

This function shows and executes amenu i Menul d and returns
the selected item i Sel | t emor pressed buttoni But t onl d.

i Menul d in Menu identifier

sCaptionLeft in The maximal five-character
long part of the title bar
displayed left of the menu title,

with a separation symbol.
i Selltem i n/fout  Selected item
i Buttonld out Pressed button
RC_ X Successful termination.
BAS_VENU _ Badi Menul d

| D_I NVALI D

MM _Creat eGBMenu, MM _Creat e@Menul tem
MM _Del et eGBMenu, MM _AddGBMenuBut t on

seeMM _Creat eGBMenu

6.1.8 MMI_AddGBMenuButton

Description  Adds a button to a menu.
Declaration MM _AddGBMenuBut t on(
BYVAL i Menul d AS | nt eger,
BYVAL i Buttonld AS I nteger,
BYVAL sCaption AS _Token )
Remarks This function adds a button with the identifier i But t onl d to the
menu i Menul d and shows the caption sCapt i on.
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Parameters
i Menul d in Menu identifier
iButtonld in Identifier of the button to be added.
Valid buttons are
MM _F1 BUTTON. .
MM _F5 BUTTON
sCaption in Text placed onto the button (max. 5
characters)
Return-Codes
RC_ X Successful termination.
BAS_MENU _ Badi Menul d
| D I NVALI D

See Also MM _Creat eGBMenu, MM _Creat eGMenul tem
MM _Del et eGBMenu, MM _Sel ect GBMenul t em

Example see MM _Cr eat eGBMenu

6.1.9 MMI_CreateTextDialog

Description  Create and show atext dialog.

Declaration MM _Creat eText Di al og(
BYVAL i Li nes AS | nt eger,
BYVAL sCaptionLeft AS _Token,
BYVAL sCapti onRi ght AS _Token,
BYVAL sHel pt ext AS _Token )

Remarks The routine creates and shows adialog withi Li nes lines, the
left part of the title bar sCapt i onLef t , the caption
sCapt i onRi ght and the help text sHel pText . Only one text
diaog can exist at the sametime. If MM _Cr eat eText Di al og
is called while already atext dialog exists, the existing dialog
(together with all attached buttons) is deleted and the new dialog is
created.
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Note If ameasure or agraphics dialog exist together with a text
diaog, all button routines (MM _AddBut t on,

MM _Get But t on,

MM _Del et eBut t on) arerelated

to the measure or graphics dialog . (The measure dialog
has the highest priority, followed by the graphics dialog

and the text dialog)

Parameters

Return-Codes

See Also

Onthe dialog field strings, numerical values and list fields can be
displayed or edited using the routinesMM _Print Str,

MM _Printlint, MM _IlnputStr,

MM _Inputlnt and MM _I nput Li st.

MM _PrintVal,
MM _I nput Val ,

i Li nes

SCapt i onLeft

Scapt i onRi ght
Shel pText

RC_OK

MM _Del et eText Di al og,

in

in
in

The number of lines of the dialog.
There are up to 12 lines possible.
If the dialog has more than 6 lines,
ascrollbar on the right side appear
and it is possible to scroll up and
down with the cursor keys.

The maximal five-character long
part of the title bar displayed left
of theCapt i onRi ght , witha
separation symbol.

The caption of the dialog.
Thistext is shown, when the help
button SHI FT- F1 is pressed.

Successful termination.

GSI _Cr eat eMeasDl g,
MM _PrintTok, MM _Printlnt,
MM _InputStr, MM _Inputlnt,

MM _PrintStr,
MM _I nput Val ,
MM _I nput Li st

MM _Creat eGaphDi al og,

MM _PrintVal,
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Example

The example usesthe MM _ Cr eat eText Di al og routine to
create and display atext dialog.
Define a help text containing the
inverse witten word "Hel p"
CONST Hel ptext = MM _I NVERSE_ON +
"Hel p" + MM _| NVERSE_OFF +
' Test"

MM _Creat eText Di al og(5, "TEXT*, "Dl ALOG
CAPTI ON', Hel ptext)

6.1.10 MMI_CreateGraphDialog

Description

Declaration

Remarks

Create and show a graphics dialog.

MM _Creat eGraphDi al og(
BYVAL sCaptionLeft AS _Token,
BYVAL sCaptionRi ght AS _Token,
BYVAL sHel pt ext AS _Token )

The routine creates and shows a graphics dialog filled with the left
part of thetitle bar sCapt i onLef t , the caption

sCapt i onRi ght and the help text sHel pText for later use of
MMI graphics functions. The size of the field is the maximum
possible size for graphics dialogues (the hole dialog display area).
Only one graphics dialog can exist at the sametime. If

Creat eG aphDi al og iscaled while already a graphics dialog
exists, the existing dialog (together with all attached buttons) is
deleted and the new dialog is created.

Note If ameasure dialog exist together with a graphics dialog,
all button routines (MM _ AddBut t on,
MM _CGet Button, MM _Del et eBut t on) arerelated
to the measure dialog . (The measure dialog has the
highest priority, followed by the graphics dialog and the
text diaog)
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Parameters
sCaptionLeft in Themaxima five-character long part
of the title bar displayed left of the
sCapt i onRi ght , with a separation
symbol
sCaptionRi ght in Thecaption of the dialog.
SHel pText i N Thistext is shown, when the help
button Shift-F1 is pressed.
Return-Codes
RC_ X Successful termination.

See Also MM _Del et eGraphDi al og, MM _Creat eText D al og,
GSl _Creat eMeasDl g, MMI Graphic Functions

Example The example usesthe MM _Cr eat eGr aphDi al og routineto
create and display agraphic dialog field.

MM _Creat eG aphDi al og( " GRAPH"',
"Dl ALOG CAPTI ON',
"This is a help text")

6.1.11 MMI_DeleteTextDialog

Description  Deletes atext dialog.
Declaration MM _Del et eText Di al og()

Remarks The routine deletes atext dialog. By deleting the dialog all user
defined buttons added with MM _ AddBut t on are deleted as well.

Return-Codes

RC K Successful termination.
BAS_NO DLG EXI ST  No diaog exists for this operation.
See Also MM _Creat eText Di al og
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Example The example usesthe MM _Del et eText Di al og routineto
delete the text dialog.

MM _Del et eText Di al og()

6.1.12 MMI_DeleteGraphDialog

Description  Deletes a graphics dialog.
Declaration MM _Del et eG aphDi al og()

Remarks The routine deletes a graphical dialog. By deleting the dialog all
user defined buttons added with MM _ AddBut t on are deleted as
well.

Return-Codes
RC K Successful termination.
BAS_NO DLG EXI ST  Nodiaog exists for this operation.

See Also MM _Creat eGraphDi al og
Example The example usesthe MM _Del et eGr aphDi al og routineto
delete the graphics dialog.

MM _Del et eG aphDi al og()

6.1.13 MMI_CheckButton

Description  Checksif abutton was pressed.
Declaration MM _CheckButton( | KeyPressed AS Logical )

Remarks Theroutine MM _CheckBut t on checks the keyboard buffer for
pressed buttons. If a button was pressed, the routine returns
KeyPressed = TRUE, otherwise KeyPr essed = FALSEis
returned.
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Note  Theroutine MM _CheckBut t on does not wait until a
button was pressed. It only checks the keyboard buffer.

Parameters

Return-Codes

See Also

Example

| KeyPressed In | KeyPressed = TRUEisreturned,
if avalid button was pressed.
Otherwise the value of
| KeyPr essed isFALSE.

RC K Successful termination.
BAS_NO DLG EXI ST No diaog exists for this operation.

MM _AddBut t on
MM _Cet Button

The example usesthe MM _CheckBut t on routine to wait until a
(valid) key was pressed.

DI M | KeyPressed AS Logi cal

DO
MM _CheckButton( | KeyPressed )

'do sonething ..

LOOP UNTI L | KeyPressed

6.1.14 MMI_GetButton

Description  Get the button identifier of the pressed button.
Declaration MM _CGet But t on( i Buttonld AS Integer,
BYVAL | Al'l Keys AS Logical )
Remarks Waits until avalid key is pressed and returns the button Identifier
i But t onl d of the pressed button.
IfI Al | Keys = FALSE, thekeys ESC, ENTER, CONT, ON OFF
or any assigned button (added with MM _ AddBut t on) terminates
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Parameters

thisfunction and thei But t onl d of the pressed button is
returned. If | Al | Keys = TRUE, additional keysi.e. the cursor
keys terminates this routine too. For detail s see table below.

Note If ameasure or agraphics dialog exist together with a text
dialog, theroutine MM _Get Butt on i s related to the
measure or graphics dialog . (The measure dialog has the
highest priority, followed by the graphics dialog and the
text dialog.)

i Buttonld Qut Theidentifier of the pressed button. For
valuesof i But t onl d seethetable
below.

Al Keys I n  Determineswhich keys exit the routine. If
| Al'l Keys = TRUE any valid pressed
key exit the routine, otherwise only
normal ones.

Version 2.20
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Button pressed

i Buttonld returned

| Al'l Keys = | Al'l Keys =
TRUE FALSE

assigned (using | MM _F1_Key. . MM _F1_Key. .
MM _AddBut t on) MM _F5_KEY, MM _F5_KEY,
"F1".."F5", MM _SHF2_KEY.. |[MMJ _SHF2_KEY..
"SH FT-F2".. MM _SHF6_KEY MM _SHF6_KEY

" SHI FT- F6"
unassi gned MM _UNASS_KEY no return
"F1".."F5",
"SH FT-F2"..

" SHI FT- F6"

assi gned " CODE"

MM _CODE_KEY

MV _CODE_KEY

unassi gned MM _UNASS_KEY no return
"ENTER" w thin MM _UNASS_KEY no return
di al og, focus
on a field
"ENTER" w thin MM _UNASS_KEY no return
di al og, no
f ocus
"ENTER' after MM _EDIT_ MM _EDIT_
edi ting ENTER _KEY ENTER_KEY
"CONT" within MM _CONT_KEY MM _CONT_KEY
di al og
"CONT" after MM _EDIT_ MM _EDIT_
edi ting CONT_KEY CONT_KEY
"ESC' within MM _ESC _KEY MM _ESC_KEY
di al og
" SHI FT- ESC" MM _SHI FT_ MM _SHI FT_
wi t hi n di al og ESC _KEY ESC _KEY
"ESC' after MM _EDI T_ no return
edi ting ESC_KEY
"SH FT" MM _UNASS_KEY no return
"0".."9", focus [MM _UNASS KEY no return
on spin/list-
field
"0..9", no MM _NUMD_KEY. . no return
f ocus MM _NUMB_KEY
" CE" MM _UNASS_KEY no return
cursor keys MM _UP_KEY, no return
MM _DOWN_KEY,
MM _RI GHT_KEY,
MM _LEFT_KEY
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Return-Codes

See Also

Example

RC_ X Successful termination.
BAS NO DLG EXI ST  No dialog exists for this operation.

MM _AddBut t on, MM _CheckButton

The example usesthe MM _Get But t on routine to react to a
pressed button. To make afunction key valid for

MM _Get But t on it must be added to the dialog (with

MM _AddBut t on).

DI M i ActionButton AS I nteger
DI M i PressedButton AS | nteger

i Acti onButton = MM _F2_KEY

MM _GetButton ( iPressedButton, TRUE )

I F i PressedButton = i ActionButton THEN
'any actions

END I F

6.1.15 MMI_AddButton

Description

Declaration

Remarks

Add abutton to adialog.

MM _AddBut ton( BYVAL iButtonld AS Integer,
BYVAL sCaption AS _Token )

Theroutine MM _AddBut t on adds the button with the Identifier
i But t onl d to the actua dialog and placesthe text sCapt i on
onto the button. These added buttons are valid for the routines

MM _CheckBut t on and MM _Get But t on and the input
routines (MM _I nput Str, MM _I nput Val ,

MM _I nput | nt and MM _I nput Li st ) which meansthe
according button identifier can be returned from this routines.

Note If ameasure or agraphics dialog exist together with a text
dialog, theroutine MM _AddBut t on i s related to the
measure or graphics dialog . (The measure dialog has the
highest priority, followed by the graphics dialog and the
text dialog.)
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The added buttons can be deleted with the routine

MM _Del et eBut t on while the dialog exists. Closing the dialog
with MM _Del et eText Di al og,

MM _Del et eGraphDi al og or GSI _Del et eMeasDi al og
deletes dl buttons attached to this dialog.

Parameters

i Buttonld in Identifier of the button to be added. See for
the values that can be used for the
i But t onl d under the routine description
MM _Get But t on. Only
MM _F1 Key..MW _F5 KEY,
MM _SHF2 KEY.. MM _SHF6_ KEY and
MM _CODE_KEY are available for the
AddBut t on routine.

sCaption in Thetext placed onto the button, left
alignment (max. 5 characters).

Return-Codes

RC_ X Successful termination.

BAS NO DLG EXI ST No diaog exists for this
operation.

MM _BUTTON I D_EXI STS  This button has been defined
already.

See Also MM _Get Button, MM _CheckButton,
MM _Del et eButt on

Example The example usesthe MM _ AddBut t on routine to add the F2-
KEY with the caption "EXIT" to the dialog.

MM _AddButton( MM _F2_KEY, "EXIT" )
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6.1.16 MMI_DeleteButton

Description  Delete a button from a dialog.
Declaration MM _Del eteButton( iButtonld AS I nteger )

Remarks Theroutine MM _Del et eBut t on deletes the button with the
Identifier i But t onl d from the actual dialog. Only a button that
was added with MM _AddBut t on can be deleted. Closing the
didog with MM _Del et eText Di al og,

MM _Del et eGraphDi al og or GSI _Del et eMeasDi al og
deletes dl buttons attached to this dialog.

Note If ameasure or agraphics dialog exist together with a text
dialog, theroutine MM _Del et eBut t on i s related to
the measure or graphics dialog . (The measure dialog has
the highest priority, followed by the graphics dialog and
the text dialog.)

Parameters

iButtonld in Identifier of the button to be deleted. See
for the values that can be used for
i But t onl d under the routine description
MM _Get But t on.

Return-Codes
RC X Successful termination.
BAS NO DLG EXI ST No diaog exists for this
operation.
MM _I LLEGAL_BUTTON_I D This button has not been
defined by MM _AddBut t on.

See Also MM _AddBut t on

Example The example usesthe MM _Del et eBut t on routine to delete the
F2- KEY from the dialog.

MM _Del et eButton( MM _F2_KEY )
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6.1.17 MMI_PrintStr

Description  Print astring on atext dialog.

Declaration MM _PrintStr( BYVAL i Col unmm AS | nteger,
BYVAL i Li ne AS | nt eger,
BYVAL sText AS String30,
BYVAL |Valid AS Logical )

Remarks Thetext string sText isplaced on positioni Col urm andi Li ne
on thetext dialog. If | Val i d isnot TRUE, then the symbols for
invalid values are displayed. Too long text strings are truncated,
illegal co-ordinates are adjusted.

Note A text dialog must already exist.

Parameters
i Col um i N The horizontal position (0..29)
i Li ne i N Thevertical position (0..number of lines
defined with MM _Cr eat eText Di al og)
sText i N Thetext string to display
I'valid i n  Determinesif the value should be shown as
valid. If | Val i d = TRUE thevaue
sText isdisplayed, otherwise the symbols
for invalid values are displayed.
Return-Codes
RC K Successful termination.
BAS NO DLG EXI ST  Nodialog exists for this operation.
See Also MM _I nput Str
Example The example usesthe MM _Pri nt St r routineto print the text
string ,,Hello World" in the first line on row 2 of the actual text
dialog.

MM _PrintStr( 2, 0, "Hello Wrld", TRUE)
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6.1.18 MMI_PrintTok

Description  Print astring on atext dialog.

Declaration MM _Print Tok( BYVAL i Col utmm AS I nteger,
BYVAL i Li ne AS | nt eger,
BYVAL sText AS _Token )

Remarks The text token sText isplaced on positioni Col um andi Li ne
on the text dialog. Too long text strings are truncated, illegal co-
ordinates are adjusted. This routine may be used instead of
MM _Print Str to support internationalisation of multiple
language applications.

Note A text dialog must already exist.

Parameters
i Col umm i N The horizontal position (0..29)
i Li ne i N Thevertical position (0..number of lines
defined with MM _Cr eat eText Di al og)
sText i N Thetext string to display
Return-Codes
RC_ X Successful termination.

BAS _NO DLG EXI ST No diadog exists for this operation.

TXT_UNDEF_TOKEN  The given token could not be found in
the database. Most probably an old
version isloaded either on TPS or
simulator.

RC | VPARAM No text token database is |oaded with
the currently set language.

See Also MM _PrintStr

Example The example usesthe MM _Pr i nt Tok routineto print the text
string ,,Hello World" in the first line on row 2 of the actual text
diaog.

MM _PrintTok( 2, 0, "Hello Wrld" )
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6.1.19 MMI_Printval

Description  Print avalue on atext dialog.
Declaration MM _PrintVal ( BYVAL i Col umm AS I nteger,

BYVAL i Li ne AS | nt eger,
BYVAL i Len AS | nt eger,
BYVAL i Deci mal s AS | nt eger,
BYVAL dVval AS Doubl e,
BYVAL | Valid AS Logi cal,
BYVAL i Mbde AS Integer )
Remarks This routine can be used to display double values (or values with

equal type, eg. dimension). If | Val i d = TRUE the value dVal
isplaced on positioni Col urm and i Li ne on the text dialog,
otherwise the symbols for invalid values" - - - - - " aredisplayed.
Too long value strings are truncated, illegal co-ordinates are
adjusted. If i Mode = MM _DI M QN, adimension field is
automatically displayed when the type of dVal has units.

If thedVal cannot bedisplayedini Len characters, then " xxx"
will be displayed instead.

Note A text dialog must already exist.

Parameters
i Col umm i N The horizontal position (0..29).
i Li ne i n Thevertica position (0..number of lines
defined with Cr eat eText Di al og) .
i Len i n Thelength of the value consisting of asign,

the characters before and after the comma
and the commaitself. The dimension field
isnot included.

i Decimal's in Thenumber of decimals. If i Deci mal s
= -1 then the number of decimals set by
the system is taken.

dval i N Thevalueto display. Usethis routine to
display double (and equal to double) values
with the correct units. For integer values a
separate routine (MM _Pri nt | nt) exists.
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I'valid i N Determinesif the value should be shown as
valid. If I Val i d = TRUE thevaue
dVal isdisplayed, otherwise the symbols
for invalid values are displayed.

i Mode i N Determines the display of the dimension. If
Mode = MM _DI M _ONadimension field
is automatically displayed when the type
dVal has units. Otherwise use
MM _DEFAULT_MODE.

Return-Codes
RC_K Successful termination.
BAS_NO DLG EXI ST  Nodiaog exists for this operation.
See Also MM _Printlint , MM _InputVal
Example The example usesthe MM _Pri nt Val routineto print the value

of Test Val asdistance (with corresponding dimension) in the
first line on row 2 of the currently open text dialog.

DI M TestVal AS Di stance
Test Val = 287.47

MM _PrintVal ( 2, 0, 10, 2, TestVal, TRUE,
MM DI M ON )

6.1.20 MMI_PrintInt

Description  Print an integer value on atext dialog.

Declaration MM _Printlint( BYVAL i Col unmm AS | nteger,
BYVAL i Li ne AS | nt eger,
BYVAL i Len AS | nt eger,
BYVAL i Val AS | nt eger,
BYVAL |Valid AS Logical )
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Remarks This routine can be used to display integer values. Too long value
strings are truncated, illegal co-ordinates are adjusted. If
| Val id = TRUEthevauei Val isplaced on position
i Col umm andi Li ne on thetext diaog, otherwise the symbols
for invalid values are displayed.
If thei Val can not bedisplayedini Len characters, then " xxx"
will be displayed instead.

Note A text dialog must already exist.

Parameters
i Colum in Thehorizonta position (0..29).
i Li ne i n  Thevertical position (0..number of lines
defined with MM _Cr eat eText Di al og) .
i Len i N Thelength of the value plus the sign.
i Val i n Thevaueto display. Use this routine to
display integer values. For double values a
separate routine (MM _Pri nt Val ) exists.
I'Valid in Determinesif the value should be shown as
vaid. If I Val id = TRUEthevaluei Val is
displayed, otherwise the symbols for invalid
values are displayed.
Return-Codes
RC K Successful termination.
BAS_NO DLG EXI ST  Nodiaog exists for this operation.
See Also MM _Print Val
MM _I nput | nt
Example The example usesthe MM _Pri nt | nt routineto print the value
of Test Val inthefirst line on row 2 of the currently open text
dialog.

DI M Test Val AS | nt eger
TestVal = 1000

MM _Printint( 2, 0, 5 TestVal, TRUE )
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6.1.21 MMI_InputStr

Description

Declaration

Remarks

Parameters

Get astring input in atext dialog.

MM _Input Str( BYVAL i Col um AS I nteger,
BYVAL i Li ne AS | nt eger,
BYVAL i Len AS | nt eger,
BYVAL i Mbde AS | nt eger,
sText AS String30,
| Valid AS Logi cal,
i Buttonld AS Integer )

IfI Val i d = TRUE thetext string sText is placed on position
i Col umm andi Li ne on thetext diaog, otherwise the symbols
for invalid values are displayed.

Illegal co-ordinates are adjusted. If the length of the string exceeds
thegiven length i Len the string is truncated at positioni Len.
After the edit process the string is returned and the text is placed
right aligned on the display. If the lengthi Len <= 0 or no part
of thefield isin the dialog areathe Text is not edited and the
routine exits.

The string can be edited by pressing aEDI T or a numerical key. If
i Mode = MM _DEFAULT_MODE the keys ESC, ENTER, CONT,
ON/ OFF or any user defined button (added with

MM _AddBut t on) terminates the edit process and the

i But t onl d of the pressed buttonisreturned. If i Mode =

MM _SPECI ALKEYS_ON additional keysi.e. the cursor keys
terminates MM _| nput St r too. For details see

MM _Get But t on.

Note A text dialog must already exist.

i Col um in The horizontal position (0..29).

i Li ne in The vertical position (O..number of
lines defined with
MM _Creat eText Di al og) .

i Len in The length of the input field.
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i Mode in
sText i nout
| Val i d i nout

i Buttonld out

Defines the editing mode.

MM _DEFAULT_MODE defines
normal editing

MM _SPECI ALKEYS ONallows
editing with full cursor control

The text string to edit.

Determines if the value should be
shown asvalid. If | Val i d=TRUE the
string sText isdisplayed, otherwise
the symbols for invalid values are
displayed.

Theidentifier of the pressed valid
button to exit the edit process.

Return-Codes
RC_ X Successful termination.
BAS_NO DLG EXI ST  Nodiaog exists for this operation.
See Also MM _PrintStr
Example The example usesthe MM _ | nput St r routine to get the text
string sl nput St ri ng inthefirst line on row 2 of the actual text
diaog.
DM slnputString AS String30
DI M i Button AS | nt eger
DM I Valid AS Logi cal
slnputString = "The input text"
IValid = TRUE
MM _InputStr( 2, 0, 20, MM _DEFAULT_ MODE,
slnputString, |Valid,iButton )
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6.1.22 MMI_InputVal

Description

Declaration

Remarks

Parameters

Get anumerical input for double values in atext dialog.
MM _I nput Val ( BYVAL i Col um AS I nteger,

BYVAL i Li ne AS | nt eger,
BYVAL i Len AS | nt eger,
BYVAL i Deci mal s AS | nt eger,
BYVAL dM n AS Doubl e,
BYVAL dMax AS Doubl e,
BYVAL i Mbde AS | nt eger,
dval AS Doubl e,

| Valid AS Logi cal,
i Buttonld AS Integer )

If I Val i d = TRUE then the value dVal is placed on position

i Col umm andi Li ne on thetext diaog, otherwise the symbols
for invalid values are displayed. lllega co-ordinates are adjusted. If
i Mode = MM _DI M ON, adimension field is automatically
displayed when the type of dVal hasunits. If thelengthi Len <=
0 or no part of the field isin the dialog area the value is not edited
and the routine exits.

The value within the bounds dM n and dMax can be edited by
pressing EDI T or the numerical block keys. If i Mode =

MM _DEFAULT_MCODE the keys ESC, ENTER, CONT, ON/ OFF or
any user defined button (added with MM _AddBut t on)
terminates the edit process and thei But t onl d of the pressed
button isreturned. If i Mode = MM _SPECI ALKEYS_ON
additional keysi.e. the cursor keys terminates MM _| nput Val
too. For detailssee MM _ Get But t on.

Note A text dialog must already exist.

i Col umm in The horizontal position (0..29).
i Li ne in The vertical position (O..number of
lines defined with

MM _Creat eText Di al og) .
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i Len in

iDecimals in

dM n in
dMax

i Mode in
dVval i nout
| Val i d i nout

i Buttonld out

Return-Codes

RC_ X

BAS NO DLG EXI ST
See Also MM _I nput | nt

MM _Pri nt Val

The length of the value inclusive
decimals, sign and the comma,
exclusive the dimension field

The number of decimals. If

i Deci mal s = - 1 the number of
decimals set by the system is taken.

The lower and upper bounds.

Defines the editing mode.
MM _DEFAULT_MODE defines
normal editing

MM _SPECI ALKEYS ONallows
editing with full cursor control

MM _DI M_ON shows adimension
fieldif dVal hasunits.

Modes can be added, i.e.

MM _SPECI ALKEYS ON +

MM DI M ON

The value to edit. Use thisroutine to
edit double (and equal to double)
values. For integer values a separate
routine (MM _I nput | nt) exists.

Determines if the value should be

shown asvadlid. If | Val i d=TRUE the

value dVal isdisplayed, otherwise
the symbols for invalid values are
displayed.

Theidentifier of the pressed valid
button to exit the edit process.

Successful termination.
No dialog exists for this operation.
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Example

See examplefile,,cur sor . gbs* too.

The example usesthe MM _ | nput Val routine to get the distance
of Test Val with default decimal places. Input field is placed in
the second line on row 2 of the actual text dialog. The entered
values must lie in the range 0..1000.

CONST MODE = MM _DEFAULT_MODE ' defi ne edit node
DI M TestVal AS Di stance

DiMiButton AS Integer

DM I Valid AS Logi cal

IValid = FALSE

MM _InputVal ( 2, 1, 8, -1, 0, 1000, MODE,
TestVal, IValid, iButton )

6.1.23 MMI_Inputint

Description

Declaration

Remarks

Get an integer input value in atext dialog.
MM _Input I nt( BYVAL i Col um AS I nteger,

BYVAL i Li ne AS | nt eger,
BYVAL i Len AS | nt eger,
BYVAL i M n AS | nt eger,
BYVAL i Max AS | nt eger,
BYVAL i Mbde AS | nt eger,

i Val AS | nt eger

| Valid AS Logi cal,
i Buttonld AS Integer )

If I Val i d = TRUE then theinteger valuei Val isplaced on
positioni Col umm andi Li ne on thetext dialog. lllegal co-
ordinates are adjusted. If the lengthi Len £ 0 or no part of the
field isin the dialog areathe value is not edited and the routine
exits.
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Parameters

The integer value within the boundsi M n and i Max can be edited
by pressing EDI T or the numerical block keys. If i Mode =

MM _DEFAULT_MCODE the keys ESC, ENTER, CONT, ON/ OFF or
any user defined button (added with MM _ AddBut t on)
terminates the edit process and thei But t onl d of the pressed
button isreturned. If i Mode = MM _SPECI ALKEYS_ ON
additional keysi.e. the cursor keys terminates MM _| nput | nt
too.

Note A text dialog must already exist.

i Col umm i The horizontal position (0..29).

i Li ne in The vertical position (O..number of
lines defined with
MM _Creat eText Di al og) .

i Len in The length of the value plus the sign.

iMn in The lower and upper bounds.

i Max

i Mode in Defines the editing mode.
MM _DEFAULT_MODE defines
normal editing
MM _SPECI ALKEYS ONallows
editing with full cursor control

i Val i nout  Thevalueto display. Use thisroutine
to edit integer values. For double
values a separate routine
(MM _I nput Val ) exists.

| Valid i nout  Determinesif the value should be
shown asvalid. If | Val i d=TRUE the
valuei Val isdisplayed, otherwise
the symbols for invalid values are
displayed.

i Buttonld out Theidentifier of the pressed valid
button to exit the edit process.

>
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Return-Codes

RC_ X Successful termination.

BAS _NO DLG EXI ST No diaog exists for this operation.
See Also MM _Printlnt, MM _InputVal
Example See example file,,cur sor . gbs* too.

The example usesthe MM _I nput | nt routine to get the value of
i Test Val inthe second line on row 2 of the actual text dialog.
The entered values must lie in the range 0..1000.

CONST MODE = MM _DEFAULT_MCDE ' defi ne edit node

DI M i Test Val AS Integer
DiMiButton AS Integer

DM I Valid AS Logi cal

| Valid = FALSE

MM _Inputint( 2,1,5,0, 1000,
MODE, i TestVal , | Valid, i Button )

6.1.24 MMI_InputList

Description  Showsalist field in atext dialog.

Declaration MM _I nput Li st ( BYVAL
BYVAL
BYVAL
BYVAL
BYVAL

i Col um AS
i Li ne AS
i Len AS
i El enents AS
i Mode AS
Li st AS
i | ndex AS
| Val i d AS
i Buttonld AS

I nt eger,

I nt eger,

I nt eger,

I nt eger,

I nt eger,
Li st Array,
I nt eger,
Logi cal ,

I nt eger )
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Remarks If I Val i d = TRUEthen alist field is placed on position
i Col umm andi Li ne onthetext dialog. Too long list elements
aretruncated, illegal co-ordinates are adjusted. The Li st Array is
anarray of St ri ng30 with LI ST_ARRAY_MAX_ ELEMENT
Elements. Only thefirsti El enent s are displayed. The vaue of
i I ndex defines which element is shown first.
The list can be edited by pressing F6 (L1 ST). With the cursor keys
UP and DOMN afield element can be selected. If the list elements
are numbered (begins with a number), then the elements can be
selected directly by pressing numerical buttons. If i Mode =
MM _DEFAULT_MODE the keys ESC, ENTER, CONT, ON' OFF or
any user defined button (added with MM _ AddBut t on)
terminates the edit process and thei But t onl d of the pressed
button isreturned. If i Mode = MM _SPECI ALKEYS_ ON
additional keysi.e. the cursor keysterminates MM _| nput Li st
too.
Note A text dialog must already exist.
Parameters
i Col um in The horizontal position (0..29).
i Line in The vertical position (0..number of
lines defined with
MM _Creat eText Di al og) .
i Len in The displayed length of the list
elements.
i El ements in The number of list elements. The
maximum number is limited to
LI ST_ARRAY_NMAX ELEMENT.
i Mode in Defines the editing mode.
MM _DEFAULT_MODE defines
normal editing
MM _SPECI ALKEYS ONallows
editing with full cursor control
Li st in The array of thelist elements.
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Return-Codes

Example

i | ndex i nout

| Val i d i nout

i Buttonld out

RC_OK
BAS_NO DLG EXI ST

Index (number of the line) of the first
shown and selected field respectively.
Possible valuefor i | ndex areinthe
rangeof 1 upto El enment s.
Determines if the value should be
shown asvalid. If | Val i d=TRUE the

avalueis displayed, otherwise the
symbols for invalid values are

displayed.
Theidentifier of the pressed valid
button to exit the list process.

Successful termination.
No diaog exists for this operation.

See examplefile,,cur sor . gbs* too.

The example usesthe MM _ | nput Li st routine to get the value
of the selected list element (the selected line) of alist field
displayed in the second line on row 2 of the actual text dialog. The
first displayed lineis the line with the number Index.

CONST MODE = MM _DEFAULT_MCDE ' defi ne edit node

i Len AS | nt eger
i El ements AS I nteger

Li st AS ListArray
i I ndex AS | nt eger
i Button AS | nt eger
I Valid AS Logi cal

"initialize the variabl es

i Len = 10 "displayed length of the list

i El enents = 7 "nunber of available fields

i | ndex = 3 "nunber of the first shown I|i st
el enent

| Valid = TRUE
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List(1) ="1 Line No.: 1
List(2) ="2 Line No.: 2
List(3) = "3 Line No.: 3
List(4) = "4 Line No.: 4
List(5) = "5 Line No.: 5
List(6) = "6 Line No.: 6
List(7) = "7 Line No.: 7

InputList( 5 1, iLen, iE enents, MODE,
List, ilndex, IValid, iButton)

6.1.25 MMI_FormatVal

Description

Declaration

Remarks

Convert avalue to a string and use TPS system formatting rules.

MM _Format Val (  BYVAL i Type AS I nteger,
BYVAL i Len AS | nt eger,
BYVAL i Deci mal s AS | nt eger,
BYVAL dVval AS Doubl e,
BYVAL bVvalid AS Logi cal,
BYVAL i Mbde AS | nt eger,

sVal Str AS String30 )

If I Val i d = TRUE then this routine converts a double value (or
values with equa type, e.g. dimension) to atext string, otherwise
the symbols for invalid values are returned. The returned string
sVal St r containsthe value string in the same kind as it would be
displayed on the Theodolite: the value is placed right aligned with
the number Decimals of decimals. If i Mode = MM _DI M ON, a
dimension field is appended to the output string when the type

i Type dlowsit.

If thedVal cannot bedisplayedini Len characters, then " xxx"
will be returned instead.

Thisroutine is useful, if numeric values should be written on files
(see chapter file handling for further information).
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Parameters

i Type in  Thetype of the numerica field. The type
definesif adimension field is available.
Following values for the type can be used:

Type M eaning
MM _FFORVAT_DOUBLE  double
MM _FFORVAT_DI STANCE distance

MM _FFORMAT sub-distance
SUBDI STANCE [mm]

MV _FFORMAT ANGLE angle
MM _FFORMAT VANGLE  vertica angle
MV _FFORVAT HZANGLE  horizontal

angle
MM _FFORMAT _ temperature
TEMPERATURE
MM _FFORVAT_TI ME time 12h/24h-
format
MM _FFORVAT_DATE date
MM _FFORMAT_ date/time
DATE_TI ME
i Len in  Thelength of the value consisting of a

sign, the characters before and after the
comma and the commaiitself. The
dimension field is not included.
iDecimals in  Thenumber of decimals. If i Deci mal s
= -1 the number of decimals set by the

system is taken.

dval in  Thevalueto convert. Use thisroutine to
convert double (and equal to double)
values.

i Mode in Ifi Mode = MM _DI M ONadimension

string is automatically added to sVal St r
when the type dVal has units. Otherwise
use MM _DEFAULT_MODE.

sVal Str out sVal Str containsthe string
representation of the value dVal .
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Return-Codes

See Also

Example

RC_ X Successful termination.
RC_I VRESULT Theresult is not valid due to an illegal
input value.
sFor mat Val
The example usesthe MM _For mat Val routine to convert the

valuedTest Val asdistance (with corresponding dimension).

DI M dTest Val AS D st ance
DIMsVString AS String30

dTest Val = 287. 47
MM _For mat Val ( MM _FFORMAT_DI STANCE, 10, -1,

dTest Val , TRUE,
MM _DIMON, sVString )

6.1.26 MMI_WriteMsg

Description

Declaration

Remarks

Output to a message window.

MM _WiteMsg( BYVAL sText AS _Token,
BYVAL sCaption AS _Token,

BYVAL i MsgType AS I nteger,

i Ret Key AS Integer )

The function opens a message window on the display, which
shows the text specified by sText . Linesthat are too long to fit
into the window are split automatically.

sText may contain a carriage return (character code 10) which
breaks aline explicitly. The predefined constants

MM _I NVERSE_ONand MM _| NVERSE_OFF can be used for
inverse text.

Text lines, that exceed the size of the window, are not displayed. A
title text, which will be printed on the first line of the message box,
can be set with sCapt i on, which may not be longer than one line
and contain neither font attributes nor type information.
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Parameters

sText in Text-token to be displayed on the
window (on the Theodolite).

sCaption in Text-token that will be displayed astitle
of the window.

i MsgType in Defines the type of the message window
to be displayed, with the corresponding
text on the buttons; possible types:

MM _MB K
MM _NVB_ABORT
MM _MB_OK_ABORT
MM _MB_ABORT_RETRY_CONT
MM _MB_YES NO ABORT
MM _MB_YES NO
MM _MB_RETRY_ABORT
MM _VB_ABORT_CONT
MM _NMB_ABORT_RETRY_| GNORE
MM VB _ABORT | GNORE
i Ret Key out  Returnsthe button pressed, i. e.
i Ret Key:
MM _MB_RET K
MM _MB_RET_ ABORT
MM _MB_RET RETRY
MM _NMB_RET CONT
MM _MB _RET YES
MM _MB_RET_NO
MM _MB_RET | GNORE
Return-Codes

RC K Successful termination.
BAS_NO DLG EXI ST  Nodiaog exists for this operation.
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Example

The example usesthe MM _W i t eMsg routine to display a
message box with the title text “War ni ng* and thetext “t i med
out “ and shows the buttons “Ret r y*, “Abor t* returning the
button-idini Ret Key.

MM _WiteMsg( "Warning", "tineout",
MM _MB_RETRY_ABCRT, i MBRet Key )

6.1.27 MMI_WriteMsgStr

Description

Declaration

Remarks

Parameters

Output to a message window.

MM _WiteMsgStr( BYVAL sText AS String255,
BYVAL sCaption AS _Token,
BYVAL i MsgType AS I nteger,
i Ret Key AS Integer )

The function opens a message window on the display, which
shows the text specified by sText . Lines, which are too long to fit
into the window, are split automatically. sText may contain a
carriage return (character code 10) which breaks aline explicitly.
The predefined constants MM _| NVERSE _ONand

MM _ | NVERSE _OFF can be used for inverse text.

Text lines, that exceed the size of the window, are not displayed. A
title text, which will be printed on the first line of the message box,
can be set with sCapt i on, which may not be longer than one line
and contain neither font attributes nor type information.

Note ThisroutineisdifferenttoMM Wit eMsginsucha
way that sText may be computed. But, of course,
sText will not be entered into the text token data base.

sText in  Textstring to be displayed in a message
box.

sCaption in Text-token that will be displayed astitle
of the window.

Version 2.20




GeoBASIC Reference Manual 6. System Functions

i MsgType in Defines the type of the message window
to be displayed, with the corresponding
text on the buttons; possible types:

MM _MB K
MM _MB_ABORT
MM _MB_OK_ ABORT
MM _NMB_ABORT_RETRY_CONT
MM _MB_YES NO ABORT
MM _MB_YES NO
MM _MB_RETRY_ABORT
MM _VB_ABORT_CONT
MM _MB_ABORT_RETRY_| GNORE
MM VB _ABORT | GNORE
i Ret Key out  Returnsthe button pressed, i. e.
i Ret Key:
MM _MB_RET K
MM _MB_RET ABORT
MM _MB_RET RETRY
MM _MB_RET CONT
MM _MB _RET YES
MM _MB_RET_NO
MM _MB_RET | GNORE

Return-Codes
RC K Successful termination.
BAS_NO DLG EXI ST  Nodiaog exists for this operation.

See Also MM _WiteMsg
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Example The example usesthe MM _W it eMsgSt r routine to display a
message box with the title text “War ni ng* and the text:
MessageStr
time out in 10 seconds
and shows the buttons “Ret r y*, “Abor t* returning the button-id
ini Ret Key.

CONST iTimeQut AS Integer = 10
DM sMessage As String255
DI M i MBRet Key AS I nt eger

sMessage = "MessageStr\d010tinme out in " +
Str$(i TimeQut) + "seconds”
MM _WiteMsgStr( "Warning", sMessage,
MM _MB_RETRY_ABOCRT, i MBRet Key )

6.1.28 MMI_DrawLine

Description  Draw aline.

Declaration MM _Drawli ne( BYVAL i X1 AS Integer,
BYVAL i Y1 AS Integer,
BYVAL i X2 AS I nteger,
BYVAL i Y2 AS Integer,
BYVAL i Pen AS | nteger )

Remarks The function draws a line within the graphic field using the line-
stylei Pen.

Note A graphicsdialog hasto be set up before.

Parameters
i X1 in x-co-ordinate of the beginning of the line [pixel]
i Yl in y-co-ordinate of the beginning of the line [pixel]
i X2 in x-co-ordinate of the end of the line [pixel]
i Y2 in y-co-ordinate of the end of the line [pixel]
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iPen in Line-style; possible values:
MM _PEN WHI TE
MM _PEN_BLACK
MM _PEN_DASHED

Return-Codes
RC_ X Successful termination.
BAS_NO DLG EXI ST  No graphicsdialog exists for this
operation.

See Also MM _Creat eG aphDi al og, MM _Dr awRect,
MM _DrawCircle, MM _DrawTlext

Example The example usesthe MM _Dr awLi ne routine to draw aline with
the specified attributes.

MM _Drawti ne( 10, 10, 100, 50, MM _PEN BLACK )

6.1.29 MMI_DrawRect

Description  Draw arectangle.

Declaration MM _DrawRect ( BYVAL i X1 AS I nteger,
BYVAL i Y1l AS | nt eger,
BYVAL i X2 AS | nt eger,
BYVAL i Y2 AS | nt eger,
BYVAL i Brush AS Integer,
BYVAL i Pen  AS Integer )

Remarks This function draws a rectangle in the graphic field using the fill-
stylei Br ush and theline-stylei Pen.

Note A graphicsdialog hasto be set up before.
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Parameters
i X1 i N x-co-ordinate at the upper left-hand corner of
the rectangle [pixel]
i Y1 i N y-co-ordinate at the upper left-hand corner of
the rectangle [pixel]
i X2 i N x-co-ordinate at the bottom right-hand corner
of the rectangle [pixel]
i Y2 i n y-co-ordinate at the bottom right-hand corner
of the rectangle [pixel]
i Brush in Fill-stylefor the rectangle; possible values:
MM _BRUSH WHI TE
MM _BRUSH BLACK
MM _NO BRUSH
i Pen in Linesyle
MM _PEN WH TE
MM _PEN BLACK
MM _PEN DASHED
Return-Codes
RC_ X Successful termination.
BAS NO DLG EXI ST  No graphics diaog exists for this
operation.
See Also MM _Creat eG aphDi al og, MM _Dr awLi ne,
MM _DrawCircle, MM _DrawText
Example The example usesthe MM _Dr awRect routine to draw arectangle

with the specified attributes.

MM _DrawRect( 10, 10, 100, 50, MVl _NO BRUSH,
MV _PEN BLACK )
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6.1.30 MMI_DrawCircle

Description  Draw acircle/ elipse.
Declaration MM _DrawCircle( BYVAL iX AS I nteger,

BYVAL iY AS | nt eger,
BYVAL i Rx AS | nt eger,
BYVAL i Ry AS I nteger,
BYVAL i Brush AS Integer,
BYVAL i Pen AS Integer )

Remarks This function draws a circle in the graphic field, using the radius
i Rx, thefill-stylei Br ush, and the line-stylei Pen, aslong as
i Rx =i Ry. Otherwise, an elipseis drawn, wherei Rx andi Ry
are the lengths of the perpendicular radii.

| Note A graphicsdialog hasto be set up before.

Parameters
i X

iY
i Rx
i Ry
i Brush

i Pen

in
in

in

x-co-ordinate at the centre of the circle/elipse
[pixe]

y-co-ordinate at the centre of the circle/ellipse
[pixel]

Radius of the circle, horizontal radius [pixel]
Radius of the circle, vertical radius [pixel]
Fill-style for the rectangle; possible values:
MM _BRUSH WH TE

MM _BRUSH BLACK

MM _NO BRUSH

Line-style; possible values:

MM _PEN WHI TE

MM _PEN BLACK

MM _PEN DASHED
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Return-Codes
RC_ X Successful termination.
BAS_NO DLG EXI ST  No graphicsdialog exists for this
operation.

See Also MM _Creat eG aphDi al og, MM _Dr awLi ne,
MM _Dr awRect, MM _Dr awText

Example Draw acircle with aradius of 10.

MM DrawCrcle( 80, 25 10, 10,
MV _BRUSH BLACK,
MV _PEN BLACK )

6.1.31 MMI_DrawText

Description  Draw / delete text.

Declaration MM _DrawText ( BYVAL i X AS I nteger,
BYVAL iY AS | nt eger,
BYVAL sText AS String20,
BYVAL i Attr AS Integer,
BYVAL i Pen AS | nteger )

Remarks This function either draws (i Pen = MM _PEN_BLACK) or deletes
(i Pen =MM _PEN_WH TE) atext string in graphic field. The co-
ordinates (i X, i Y) correspond to the upper left-hand corner of the
first character. The character sizeis 6 x 8 pixel.

| Note A graphicsdialog hasto be set up before.

Parameters
i X in x-co-ordinate at the upper left-hand corner of
the first character [pixel]
iy in  y-co-ordinate at the upper left-hand corner of

the first character [pixel]

sText in Pointer to the text string

i Attr in Text attribute
MM _TXT_NORVAL normal text
MM _TXT_| NVERSE inverted text
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i Pen in MM _PEN BLACK draw text
MM _PEN WH TE delete text
Return-Codes
RC_ X Successful termination.
BAS NO DLG EXI ST  No graphics diaog exists for this
operation.

See Also MM _Creat eG aphDi al og, MM _Dr awLi ne,
MM _DrawRect, MM _DrawCircle

Example Print atext at position 10, 10.
DI M sCut put AS String20
sQut put = "di stance"

MM _Dr awText ( 10, 10, sQutput, MV _TXT_NORVAL,
MM _PEN_BLACK )

6.1.32 MMI_DrawBusyField

Description  Shows or hides the Busy-Icon.

Declaration MM _Dr awBusyFi el d(
BYVAL |Visible as Logical )

Remarks This function controls the Busy-Icon (Hourglass).
Parameters

[Visible in TRUE:Iconisvisible
Return-Codes

RC_ X Successful termination.
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Example

The example shows and hides the Busy-lcon

MM _Dr awBusyFi el d( TRUE) ' show icon
ti me consunming function....

MM _Dr awBusyFi el d( FALSE) ' hide icon

6.1.33 MMI_BeepAlarm, MMI_BeepNormal, MMI_Beepl ong

Description

Declaration

Remarks

Return-Codes

See Also

Example

Create an aert beep.

MM _BeepAl ar ()
MM _BeepNor mal ()
MM _BeepLong()

The functions create one or a sequence of alert beeps with
configurable volume, if the boxes are turned on.

Any previoudly set continuous signal beep will be finished.

RC_ X Successful termination.

MM _St art Var Beep
MM _Swi t chVar Beep
MM _Cet Var BeepSt at us

The example usesthe MM _BeepNor mal to sound a signal beep.

MM _BeepNor mal ()

6.1.34 MMI_StartVarBeep

Description
Declaration

Remarks

Start beep sequences with configurable interrupts.
MM _St art Var Beep( BYVAL i Rate AS | nteger )

The function creates sequences of beeps with configurable
interrupts.
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If previoudly a continuous signal beep has been set, the new rate
will be established.

Parameters
iRate in frequencyin[%]; Oisvery sow, 100isvery
fast
Return-Codes
RC K Successful termination.

See Also MM _BeepAl arm
MM _BeepNor nal ,
MM _Beeplong,
MM _Swi t chVar Beep,
MM _Cet Var BeepSt at us

Example The example usesthe MM _St ar t VVar Beep to create avery fast
sequence of signal beeps.

MM _Start VarBeep( 100 )

6.1.35 MMI_SwitchVarBeep

Description  Switch avarying beep.
Declaration MM _Swi t chVar Beep( BYVAL | On AS Logical )

Remarks The function allows the general switching (on/off) of asignal beep.
A continuous signal beep will be switched off immediately.

Parameters
[ On i N switchesthe beep on or off
[ On meaning
FALSE the beep is switched off generaly
TRUE beep is on; the functions
MM _BeepNor mal etc. will only
work if the beep is switched on.
Return-Codes

RC_ X Successful termination.
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See Also MM _BeepNor nal ,
MM _Beeplong,
MM _BeepAl arm
MM _St art Var Beep,
MM _Cet Var BeepSt at us

Example The example usesthe MM _Swi t chVar Beep to switch off the
beep.

MM _Swi t chVar Beep( TRUE )

6.1.36 MMI_GetVarBeepStatus

Description  Read the switch status for a variable signal beep.
Declaration MM _Get Var BeepStatus( |1 On AS Logi cal )
Remarks The function retrieves the state of the general signal beep switch.

Parameters
| On out  sate of the switch
[ On meaning
FALSE off
TRUE on
Return-Codes
RC K Successful termination.

See Also MM _BeepNor nal ,
MM _Beeplong,
MM _BeepAl arm
MM _St art Var Beep,
MM _Swi t chVar Beep
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Example The example usesthe MM _Get Var BeepSt at us to revert the
beep status (i.e. switch on when it is off and vice versa).

DM I On AS Logi cal

MM _ Get Var BeepSt at us(| On)
MM _Swi t chVar Beep( NOT | On )

6.1.37 MMI_SwitchAFKey

Description  Switch the aF.. key on or off.
Declaration MM _Swi t chAFKEY( BYVAL | On AS Logical )

Remarks The function allows the switching (on/off) off the aF.. key.
Normally it is enabled, but during tracking distancesit is disabled.

Parameters
[ On i N switches the beep on or off
[ On meaning
FALSE Key is switched off generally
TRUE Key isactive
Return-Codes
RC_ X Successful termination.

See Also BAP_MeasRec,
BAP_MeasDi st Ang

Example The example usesthe MM _Swi t chAFKey to disablethe aF...
key.

MM _Swi t chAFKey( FALSE )
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6.1.38 MMI_SwitchlconsBeep

Description  Switches measurement icons and specia beeps on or off.
Declaration MM _Swi t chl consBeep( BYVAL | On AS Logical )

Remarks The function allows the switching (on/off) of the measurement
icons and specia beeps (sector and lost 1ock).
Parameters
[ On i n  switchesthe icons and beep on or off
[ On meaning
FALSE no measurement icons and no
special beep
TRUE the measurement icons will be
updated and the beeps are enabled.
Thisisthe normal state during a
measurement dialog with continuos
measurements.
Return-Codes
RC K Successful termination.

See Also BAP_MeasRec
BAP_MeasDi st Ang

Example The example usesthe MM _Swi t chl consBeep to disable the
icons and beeps.

MM _Swi t chl consBeep( FALSE )
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6.1.39 MMI_SetAngleRelation

Description  Set the angle relationship.

Declaration MM _Set Angl eRel ati on(
BYVAL i VertRel AS Integer,
BYVAL i HorzRel AS Integer)

Remarks This function sets the relationship of the vertical and horizontal
angles. Fields aready displayed are not updated.
Parameters

i Vert Rel in Relationship of the vertical angle; valid
values:

MV _VANGLE | N_PERCENT
MV _VANGLE REL_HORI ZON
MV _VANGLE REL_ZENI T

i Hor zRel in Relationship of the horizontal angle;
valid values:

MM _HANGLE CLOCKW SE
MM _HANGLE ANTI CLOCKW SE
Return Codes
RC_ X Successful termination.
RC | VPARAM The function has been called with an
invalid parameter
See Also MM _Get Angl eRel ati on

Example Set the angle relations (with internal default values).
MM _Set Angl eRel at i on(

MV _VANGLE | N_PERCENT,
MV _HANGLE_CLOCKW SE)
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6.1.40 MMI_GetAngleRelation

Description  Request the current angle relationships.

Declaration MM _Cet Angl eRel ati on(i VertRel AS Integer,
i Hor zRel AS Integer)

Remarks This function returns the current vertical- and horizontal- angle
relationships.

Parameters

i Vert Rel out  Relationship of the vertical angle

i Hor zRel out  Relationship of the horizontal angle
Return Codes

none
See Also MM _Set Angl eRel ati on

Example Get the angle relations.
DIMiVertRel AS Integer
DI M i HorzRel AS I nteger

MM _Cet Angl eRel ation( iVertRel, iHorzRel )

6.1.41 MMI_SetAngleUnit

Description  Set the displayed unit of angle.

Declaration MM _Set Angl eUni t (BYVAL i Uni t AS | nt eger,
BYVAL iDigits AS Integer)

Remarks This function sets the displayed unit of angle. Existing display
fields are not updated. If i Di gi t s isgreater than the maximal
number it will be reset to it without notifying the user. A negative
vaueof i Di gi t s isnot allowed.

Note  Themaximal number of decimal digits depends on the
Theodolite class.
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Parameters

Return Codes

See Also

Example

i Unit in Specified unit of angle; possible values:

value meaning

MM _ANGLE_GON 400 Gon

MM _ANGLE_DEC 360 Decima

MM _ANGLE_SEXADEC 360
sexagesimal

MM _ANGLE_M L 6400 Mil

MM _ANGLE_PERCENT  -300 £ x £ 300;
only for

vertical angles
iDigits in Number of decimal places. The maximum
number of decimal places (i Di gi t s) for
each unit is set to the following values:

angle unit places
MM _ANGLE_GON 0-4
MM _ANGLE_DEC 0-4
MM _ANGLE_SEXADEC 0-4
MM _ANGLE_M L 0-3

MM _ANGLE_PERCENT  don’'t care

RC_ X Successful termination.

RC | VPARAM The function has been called with an
invalid parameter

MM _Get Angl eUni t
Set the angle unit.

MV _Set Angl eUni t ( MM _ANGLE_GON, 3 )
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6.1.42 MMI_GetAngleUnit

Description  Return the currently displayed unit of angle.

Declaration MM _CGet Angl eUni t (i Unit AS | nt eger,
iDigits AS Integer)

Remarks This function returns the current unit of angle.
Parameters
i Unit out  Specified unit of angle
iDigits out  Number of decimal places.
Return Codes
RC X Successful termination.
See Also MM _Set Angl eUni t
Example Get the angle unit.

DIMiUnit AS Integer
DIMiDigits AS I nteger

MM _CetAngleUnit( iUnit, iDigits )

6.1.43 MMI_SetDistUnit

Description  Set the displayed unit of distance.

Declaration MM _Set Di st Uni t (BYVAL i Unit AS I nteger,
BYVAL iDigits AS Integer)

Remarks This function sets the display unit for distance. Fields aready
displayed are not updated. If i Di gi t s isgreater than the maximal
number it will be reset to it without notifying the user. A negative
vaueof i Di gi t s isnot allowed.

Note  Themaximal number of decimal digits depends on the
Theodolite class
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Parameters

i Unit i n  Specified unit of distance; possible values:
value meaning
MM _DI ST_METER Meter
MM _DiI ST_FOOT normal foot
MM _DI ST_FOOT_I NCH normal foot /

inch / 1/8inch
MM _DI ST_US_FOOT US-foot
MM _DI ST_US FOOT_I NCH US-foot /
inch / 1/8inch

MM _DI ST_W Millimetre
MM _DI ST_I NCH inches

iDigits in Numberof decima places. The maximum
number of decimal places (i Di gi t s) for each
unit is set to the following values:
angle unit places
MM _DI ST_METER 0-4
MM _DI ST_FOOT 0-4
MM _DI ST_FOOT_I NCH 0-1
MM _DI ST_US_FOOT 0-4
MM DI ST_US FOOT_INCH 0-1
MM _DI ST_W 0
MM _DI ST_I NCH 0-3

Return Codes
RC_ X Successful termination.
RC | VPARAM The function has been called with an

invalid parameter
See Also MM _CGet Di st Unit
Example Set the distance unit.

MV _SetDistUnit( MV _DI ST METER 4 )
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6.1.44 MMI_GetDistUnit

Description  Return the currently displayed unit of distance.

Declaration MM _Get Di st Uni t ( i Unit AS I nteger,
iDigits AS Integer)

Remarks This function returns the current unit of distance.
Parameters

i Unit out  Specified unit of distance

iDigits out  Number of decimal places.
Return Codes

RC X Successful termination.

See Also MM _Set Di st Uni t

Example Get the distance unit.

DIMiUnit AS Integer
DIMiDigits AS I nteger

MM _CetDistUnit( iUnit, iDigits )

6.1.45 MMI_SetPressUnit

Description  Set the displayed unit of pressure.

Declaration MM _Set PressUni t (BYVAL i Unit AS I nteger,
BYVAL iDigits AS Integer)

Remarks This function sets the display unit for pressure. Fields already
displayed are not updated. If i Di gi t s isgreater than 1 it will be
reset to it without notifying the user. A negative value of
i Di gi ts isnotalowed.
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Parameters

i Unit in Specified unit of pressure; possible values:
value meaning
MM _PRESS MBAR  MilliBar
MM _PRESS MVHG  Millimetre

mercury

MM _PRESS | NCHH Inch mercury
G
MM _PRESS HPA Hekto-Pascal
MM _PRESS PSI PS|

iDigits in Number of decimal places. The maximum
number of decimal places (i Di gi t s) for
each unit is set to the following values:
angle unit places
MM _PRESS MBAR 0-1
MM _PRESS MVHG 0-1
MM _PRESS | NCHHG 0-1
MM _PRESS HPA 0-1
MM _PRESS PSI 0-1

Return Codes
RC K Successful termination.
RC | VPARAM The function has been called with an

invalid parameter
See Also MM _Get PressUni t

Example Set the pressure unit.

MM _Set PressUnit( MM _PRESS_MBAR, 1 )
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6.1.46 MMI_GetPressUnit

Description  Return the currently displayed unit of pressure.

Declaration MM _GetPressUnit (i Unit AS I nteger,
iDigits AS Integer)

Remarks This function returns the current unit of pressure.
Parameters
i Unit out  Specified unit of pressure
iDigits out  Number of decimal places.
Return Codes
RC X Successful termination.
See Also MM _Set PressUni t
Example Get the pressure unit.

DIMiUnit AS Integer
DIMiDigits AS I nteger

MM _CetPressUnit( iUnit, iDigits )

6.1.47 MMI_SetTempUnit

Description  Set the displayed unit of temperature.

Declaration MM _Set TenpUni t (BYVAL i Unit AS | nt eger,
BYVAL iDigits AS Integer)

Remarks This function sets the display unit for temperature. Fields aready
displayed are not updated. If i Di gi t s isgreater than 1 it will be
reset to it without notifying the user. A negative value of
i Di gi ts isnotalowed.
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Parameters
i Unit in Specified unit of temperature; possible
values:
value meaning
MM _TEMP_C Cedsius
MM _TEMP_F  Fahrenheit
iDgits in Number of decimal places. The maximum
number of decimal places (i Di gi t s) for
each unit is set to the following values:
angle unit places
MM _TEMP_C 0-1
MM _TEMP_F 01
Return Codes
RC_ X Successful termination.
RC | VPARAM The function has been called with an
invalid parameter
See Also MM _Get TenmpUni t

Example Set the temperature unit.

MV _Set TenpUnit( MM _TEMP.C, 1)

6.1.48 MMI_GetTempUnit

Description  Return the currently displayed unit of temperature.

Declaration MM _Get TenpUni t (i Unit AS I nteger,
iDigits AS Integer)

Remarks This function returns the current unit of temperature.
Parameters
i Unit out  Specified unit of temperature
iDigits out  Number of decimal places.
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Return Codes

See Also

Example

RC_ X Successful termination.
MM _Set TenmpUni t

Get the temperature unit.

DM i Unit AS | nt eger
DIMiDigits AS I nteger

MM _Cet TempUnit( iUnit, iDigits )

6.1.49 MMI_SetDateFormat

Description  Set the date display format.
Declaration MM _Set Dat eFor mat ( BYVAL i Format AS | nt eger)
Remarks This function sets the format in which the date is to be displayed.
Existing fields remain unchanged.
Parameters
i Format in Specified date format; possible values:
value meaning
MM _DATE_EU European:
DD.MM.YY
MM DATE US US
MM/DD/YY
Return Codes
RC X Successful termination.
RC | VPARAM The function has been called with an
invalid parameter
See Also MM _CGet Dat eFor mat
Example Set the date format (internal default value).
MM _Set Dat eFor mat ( MM _DATE_EU )
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6.1.50 MMI_GetDateFormat

Description  Retrieves the date display format.
Declaration MM _CGet Dat eFor mat (i Format AS | nt eger)
Remarks This function retrieves the format used to display the date.

Parameters

i For mat out  Specified date format
Return Codes

RC_ X Successful termination.
See Also MM _Set Dat eFor mat

Example Get the date format.
DI M i Format AS | nteger

MM _Get Dat eFormat (i Format )

6.1.51 MMI_SetTimeFormat

Description  Set the time display format.
Declaration MM _Set Ti neFor mat ( BYVAL i Format AS | nt eger)

Remarks This function sets the format in which the time isto be displayed.
Existing fields remain unchanged.

Parameters
i Format in Specified time format; possible values:
value meaning
MM _TIME_12H 12 hour display
MM _TI ME_24H 24 hour display
Return Codes
RC K Successful termination.
RC_I VPARAM ' The function has been called with an invalid
parameter
See Also MM _Get Ti meFor mat
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Example

Set the time format (internal default value).

MM _Set Ti meFormat ( MM _TI ME_12H )

6.1.52 MMI_GetTimeFormat

Description
Declaration

Remarks

Parameters

Return Codes

See Also

Example

Retrieves the time display format.
MM _Cet Dat eFor mat (i For mat AS | nt eger)
This function retrieves the format used to display the time.

i For mat out  Specified time format
RC_ X Successful termination.
RC | VPARAM The function has been called with an

invalid parameter
MM _Set Ti meFor mat

Get the time format.
DI Mi Format AS | nteger

MM _Get Ti neFormat (i Format )

6.1.53 MMI_SetCoordOrder

Description  Set the co-ordinate order.

Declaration MM _Set Coor dOr der (BYVAL i Order AS I nteger)

Remarks This function sets the order of co-ordinates. The fields already
displayed are not changed.
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Parameters
i Order in  Specifiesthe co-ordinate order; possible
values:
value meaning
MM _COCRD_N_E  Order North East
MM _COCRD_E_N  Order East North
Return Codes
RC_ X Successful termination.
RC | VPARAM The function has been called with an

invalid parameter
See Also MM _Get Coor dOr der

Example Set the co-ordinate order (interna default value).

MM _Set CoordOrder ( MM _COORD_N _E )

6.1.54 MMI_GetCoordOrder

Description  Retrieve the co-ordinate order.
Declaration MM _Get CoordOrder (i Order AS Integer)

Remarks This function retrieves the order in which co-ordinates are
displayed.
Parameters
i Order out  Specified co-ordinate order
Return Codes
RC_ X Successful termination.

See Also MM _Set Coor dOr der
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Example Get the co-ordinate order.

DI Mi Order AS Integer
MM _Get CoordOrder( i Order )

6.1.55 MMI_Setl anguage

Description  Set the display language.
Declaration MM _Set Language(
BYVAL i LanguageNr AS | nteger )

Remarks This function sets the current language. All displayed text are
immediately shown in the new language.
Parameters
i LanguageNr in Specifiesthe language number; possible
values:
value meaning
MM _REF_LANGUAGE Reference
language
(English) =1
2.. Language
MM _VAX_LANGUAGE numbers
Return Codes
RC X Successful termination.

RC | VPARAM The function has been called with
an invalid parameter.

MM _UNDEF_LANGUAGE Thegiven languageis not defined.
See Also MM _CGet Language
Example Set the language for the display (internal default value).

MM _Set Language( MM _REF_LANGUACGE )
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6.1.56 MMI_GetlL anguage

Description  Query the current language.

Declaration MM _CGet Language( iLangNr AS I nteger,
szLangNanme AS String20)

Remarks This function returns the current language and the associated
character symbols.
Parameters
i LangNr out  Language number
szLangNanme out Language description
Return Codes
RC X Successful termination.
See Also MM _Set Language
Example Get the current language.

DI M i LangNr AS | nt eger
DI M sLangName AS String20

MM _Cet Language( iLangNr, sLangNane )

6.1.57 MMI_GetLangName

Description  Gets the name to alanguage number.

Declaration MM _Get LangNane(
byVval i LangNr AS I nteger,
sLangName AS String20)

Remarks This routine delivers the name associated with the number
i LangNr.
Parameters
i LangNr in Language number

szLangNanme out Language description
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Return Codes
RC_ X Successful termination.
RC_| VPARAM i LangNr isinvalid

See Also MM _Set Language
MM _Get Language

Example Get the name of alanguage.
DI M sLangNanme AS String20

MM _Get LangNane( 2, sLangNane )
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6.2 BASIC APPLICATIONSBAP

6.2.1  Summarizing Lists of BAP Types and Procedures

6.2.1.1 Types

Type name description

BAP_Functionality_  Functionality Data structure
Type

6.2.1.2 Procedures

procedure name description

BAP_ Gets used functionality
Get Functionality

BAP_MeasDi st Angl e M easures distance and angles.

BAP_MeasRec Measures and record distance and angles.

BAP_PosTel escope Positioning of the Telescope.

BAP_ Sets the used accessories

Set AccessoriesDi g

BAP_ Set used functionality

Set Functionality

BAP_ Sets the used functionality

Set FunctionalityD g

BAP_Set Hz Sets the horizontal angle to 0 or another given
value.

BAP_Set ManDi st Set the distance manually.

BAP_Set Ppm Sets the ppm for distance measurements.

BAP_Set Prism Sets the current prism type and constant.

BAP_Fi neAdj ust Automatic target positioning
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6.2.2 BAP Data Structures

6.2.2.1 BAP_Functionality_Type — Functionality Data
structure

TYPE BAP_Functionality Type

| Ful | Funct as Logi cal " show full functionality

| Ful | Ppm as Logi cal ' show full ppm definition dialog

| User Confi g as Logi cal ' show user configuration dialog

[ Al l owEdi t as Logi cal ' allow data editing in DATA/VIEW

END BAP_Functionality_ Type

6.23  BAP_SetAccessoriesDIg

Description  Setsthe used accessories.

Declaration BAP_Set Accessori esD g()

Remarks This function displays the accessories dialog.
Parameters
Return-Codes

RC_ X Successful termination.
Example The example displays the accessories diaog

BAP_Set Accessori esDl g()

6.24  BAP_SetFunctionalityDlg

Description  Displays the used functionality dialog
Declaration BAP_Set Functional i tyD g()
Remarks This function displays the functionality dialog.
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Parameters
Return-Codes
RC K Successful termination.
See Also BAP_Set Functional ity, BAPGetFunctionality

Example The example displays the functionality dialog

BAP_Set Functional ityDi g ()

6.25 BAP_SetFunctionality

Description  Sets used functionality.

Declaration BAP_Set Functi onal it y(
Func AS BAP_Functionality_ Type )

Remarks This function sets the used functionality Func. The functionality
can be set using the function BAP_Set Functi onal i tyDl g.

Parameters
Func in  Functionality
Return-Codes
RC_ X Successful termination.
See Also BAP_Set Functional ityDl g, BAP_Get Functionality

Example This example gets the actual functionality and enables the full ppm
diaog.
DI M Func AS BAP_FUNCTI ONALI TY_Type
BAP_Get Functi onal i t y( Func)

Func. | Ful | Ppm = TRUE
BAP_Set Functi onal i t y( Func)
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6.26  BAP_GetFunctionality

Description  Gets used functionality.

Declaration BAP_GCet Functi onal i ty(
Func AS BAP_Functionality Type )

Remarks This function returns the used functionality Func.
Parameters
Func out  Functionality
Return-Codes
RC_ X Successful termination.
See Also BAP_Set Functional ityDl g, BAP_Set Functionality
Example see BAP_Set Functional ity

6.2.7 BAP_MeasDistAngle

Description  Measures distance and angles.
Declaration BAP_MeasDi st Angl e( i Di st Mode AS I nteger,

dHz AS Angl e,
dv AS Angl e,
dhi st AS D st ance,

BYVAL | Di splayOn  AS Logi cal,
BYVAL sCaptionLeft AS _Token )

Remarks M easures distance and angles and updates the data pool after
correct measurements. It controls the special beep (Sector or Lost
Lock) and switches measurement icons and disablesthe aF. . .
key during tracking.
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Parameters

i Di st Mode
Mode as Input
BAP_NO MEAS

BAP_NO DI ST

BAP_DEF_DI ST

BAP_TRK_DI ST

BAP_RTRK_DI ST

BAP_STOP_TRK

BAP_CLEAR DI ST

Modereturned
BAP_DEF DI ST

BAP_TRK_DI ST

BAP_RTRK_Di ST

Distance measuring modes:

Meaning
No new measurement, get last
one

No distance measurement, get
only angles

Measure distance and angles
using default measurement
program

Measure distance and angles
using the tracking measurement
program

Measure distance and angles
using the fast tracking
measurement program

Stop tracking, no measurement.
No valid results returned.

Clear distance (Theodolite data-
pool), no measurement. No valid
results returned.

Meaning
Depends on distance

measurement. Can be changed
during distance measurement.

Depends on distance
measurement. Can be changed
during distance measurement.

Depends on distance
measurement. Can be changed
during distance measurement.

Al'l ot her nodes Returns BAP_DEF DI ST.

dHz, dV out

Angles[rad] , dependson
i Di st Mode
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Return Codes

dhi st out

sCaptionLeft in

| Di spl ayOn in

RC_OK
AUT_RC_ANGLE_

ERROR
AUT_RC BAD_

ENVI RONVENT
AUT_RC_CALACC
AUT_RC_DETECTOR_

ERROR
AUT_RC_DETENT_

ERROR
AUT_RC_DEV_ERRCR
AUT_RC_| NCACC
AUT_RC_MOTOR_

ERROR
AUT_RC_MULTI PLE_

TARGETS
AUT_RC_NO TARGET
AUT_RC_TI MEQUT
BAP_CHANGE ALL_

TO DI ST

TMC_ACCURACY
GUARANTEE

TMC_ANGLE_
ACCURACY_
GUARANTEE

Distance [m], depends on

i Di st Mode

Left caption for the distance
measurement display.
TRUE: shows the distance

measurement display during distance

measurement.

Measurement executed successfully
Angle measurement error

Bad Environment conditions

ATR-calibration failed
Error in target acquisition

Positioning not possible dueto
mounted EDM

Deviation measurement error
Position not exactly reached
Motorization error

Multiple targets detected

No target detected

Position not reached

No prism has been found during
distance measurement with ATR,
command changed from "Al | " to
"Dist"

Info, accuracy cannot be guaranteed

Info, only angle measurement valid,
accuracy cannot be guaranteed
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TMC_ANGLE ERROR Error, no valid angle measurement

TMC_ANGLE_NO_ Warning, only angle measurement
FULL valid, accuracy cannot be guaranteed
CORRECTI ON

TMC_ANGLE_CK Warning, only angle measurement

valid

TMC_BUSY Error, TMC submodule aready in

use by another subsystem, command
not processed

TMC DI ST_ERROR An error occurred during distance

measurement.

TMC_DI ST_PPM Error, wrong setting of PPM or MM

on EDM

TMC_NO FULL Warning, measurement without full
CORRECTI ON correction

TMC_SI GNAL_ERROR  Error, no signal on EDM (only in

signal mode)

RC_ABORT Error, measurement aborted

RC_| VPARAM Error, invalid Di st Mbde

See Also BAP_MeasRec

Example See example file ,neas. gbs*.

The example uses the BAP_MeasDi st Angl e routine to measure
adistance and angles.
DI M i D st Mode AS | nt eger

DM dHz AS Angl e
DI M dV AS Angl e
DI M dDi st AS Di st ance

i D st Mode = BAP_DEF_DI ST
BAP_MeasDi st Angl e(i Di st Mode, dHz, dV, dDist, TRUE,
"TEST")
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6.28 BAP MeasRec

Description  Measures distance and angles records.

Declaration BAP_MeasRec( i Di st Mode AS I nteger,
BYVAL | Di splayOn  AS Logi cal,
BYVAL sCaptionLeft AS _Token )

Remarks M easures distance and angles and updates the Theodolite data pool
after correct measurements and records values according the
predefined record mask. After recording, a running point number
will be incremented.

It controls the special beep (Sector or Lost Lock), switches
Measurement icons and disablesaF. . . Key during tracking.

Parameters
i Di st Mode Distance measuring modes:
Mode as Input Meaning
BAP_NO MEAS No new measurement before
recording

BAP_NO DI ST No distance measurement
before recording (only new
angles)

BAP_DEF DI ST Use default distance
measurement program and
record values

BAP_TRK_DI ST Use the tracking measurement
program and record values

BAP_RTRK DI ST  Usethefast tracking
measurement program and
record values

BAP_STOP_TRK Stop tracking, no measurement
and no recording

BAP_CLEAR DI ST Clear distance (Theodolite data
pooal), no measurement and no
recording.
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Mode returned Meaning

BAP_DEF_DI ST Depends on distance
measurement. Can be changed
during distance measurement.

BAP_TRK_DI ST Depends on distance

BAP_RTRK_DI ST

measurement. Can be changed
during distance measurement.

Depends on distance
measurement. Can be changed
during distance measurement.

Al'l ot her Returns BAP_DEF_DI ST.
nodes
sCaptionLeft in  Leftcaption for the distance
measurement display.
| Di spl ayOn in  TRUE: shows the distance
measurement display during distance
measurement.
Return Codes
RC_ X Successful termination.
W R_NO_MEDI UM No storage medium is available.
AUT_RC_ANGLE Angle measurement error
ERROR
AUT_RC BAD Bad Environment conditions
ENVI RONMVENT
AUT_RC_CALACC ATR-calibration failed
AUT_RC Error in target acquisition
DETECTOR_ERROR
AUT_RC DETENT _ Positioning not possible dueto
ERROR mounted EDM
AUT_RC DEV_ Deviation measurement error
ERROR
AUT_RC | NCACC Position not exactly reached
AUT_RC _MOTOR _ M otorization error
ERROR
AUT_RC_MJILTI PLE_ Multiple targets detected
TARGETS
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See Also

AUT_RC_NO_TARGET
AUT_RC_TI MEQUT

BAP_CHANGE ALL_
TO DI ST

TMC_ACCURACY
GUARANTEE

TMC_ANGLE_
ACCURACY_
GUARANTEE

TMC_ANGLE_ERRCR

TMC_ANGLE_NO_
FULL_
CORRECTI ON

TMC_ANGLE_OK

TMC_BUSY

TMC_DI ST_ERROR
TMC_DI ST_PPM

TMC_NO FULL_
CORRECTI ON

TMC_SI GNAL_ERROR

RC_ABORT
RC_| VPARAM

BAP_MeasDi st Angl e,

No target detected
Position not reached

No prism has been found during
distance measurement with ATR,
command changed from "Al | " to
"Dist"

Info, accuracy cannot be guaranteed

Info, only angle measurement valid,
accuracy cannot be guaranteed

Error, no valid angle measurement

Warning, only angle measurement
valid, accuracy cannot be guaranteed

Warning, only angle measurement
valid

Error, TMC sub-module already in use
by another subsystem, command not
processed

An error occurred during distance
measurement.

Error, wrong setting of PPM or MM
on EDM

Warning, measurement without full
correction

Error, no signal on EDM (only in
signal mode)

Error, measurement aborted
Error, invalid Di st Mbde

GSl _Set RecMask
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Example

See examplefile ,neas. ghs*.

The example uses the BAP_MeasMeasRec routine to record
actua distance and angles (no new measurement.

DI M i D st Mode AS | nt eger

i Di st Mode = BAP_NO _MEAS ' no neasur enent
BAP_MeasRec(i Di st Mode, FALSE, "")

6.2.9 BAP_FineAdjust

Description

Declaration

Remarks

Parameters

Return Codes

Automatic target positioning.

BAP_Fi neAdj ust (
BYVAL dSearchHz AS Angl e,
BYVAL dSearchV AS Angle )

This procedure performs a positioning of the Theodolite axis onto a
destination target. If the target is not within the sensor measure
region atarget search will be executed. The target search rangeis
limited by the parameter dSear chV in V- direction and by
parameter dSear chHz in Hz - direction. If no target is found, the
instrument turns back to the initial start position. The ATR mode
must be enabled for this functionality, see CSV_Set ATRSt at us
and CSV_Cet ATRSt at us.

dSear chHz in Search range Hz
dSear chV in Search range V

RC_ X Successful termination.

AUT_RC TI MEQUT Timeout while positioning of one or
both axes. The position fault lies
above 100[cc].

AUT_RC MOTOR Instrument has no ‘ motorization’.
ERROR

RC_FATAL Fatal error.
RC_ABORT Function aborted.
AUT_RC_NO TARGET No target found.
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AUT_RC_MULTI PLE_  Multiple targets found.
TARGETS

AUT_RC BAD Inadequate environment conditions.
ENVI RONMVENT

AUT_RC_DEV_ERRCR During the determination of the angle
deviation error detected, repeat fine

positioning
AUT_RC NOT _ ATR mode not enabled, enable ATR
ENABLED mode
AUT_RC ATR error, at repeated occur call

DETECTOR_ERROR  service
See Also CSV_Set ATRSt at us, CSV_Cet ATRSt at us

Example The example see sample TRACKI NG GBS.

6.2.10 BAP_SetManDist

Description  Set the distance manually.

Declaration BAP_Set ManDi st (
BYVAL sCaptionLeft AS _Token,
BYVAL dDi stance AS Doubl e,
i Buttonld AS Integer )

Remarks The BAP_Set ManDi st routine starts a dialog with the caption
sCapt i on where the user can enter a horizontal distance. The
distance will be stored into the Theodolite data pool.

TPS Sm  Hasno effect. i But t onl d will be set to
MM _UNASS KEY.

Parameters
sCapti onLeft in left caption string of the dialog
dbDi st ance in initial value for the distance. A
negative value will be displayed
i Buttonld out identifier of the pressed valid
button to exit the dialog
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Return Codes

See Also

Example

RC K Successful termination.
TMC_ACCURACY _ Info, accuracy cannot be guaranteed
GUARANTEE
TMC_ANGLE_ERROR  Error, no valid angle measurement
TMC_ANGLE_ K Warning, only angle measurement
valid
TMC_BUSY Error, TMC sub-module already in use
by another subsystem, command not
processed
TMC_NO FULL Warning, measurement without full
CORRECTI ON correction
RC_| VPARAM Error, invalid Di st Mbde

TMC | f Di st TapeMeasured, TMC Set HandDi st ,
TMC _Get Pol ar, TMC CGet Coor di nat e

The example usesthe BAP_Set ManDi st routine to enter a
distance.

DI M i Button AS | nt eger
DI M dl nitDi st AS D stance

dinitDist = 15.0 "initial value

BAP_Set ManDi st ( "BASIC', dInitDist, iButton )

6.211 BAP_SetPpm

Description  Setsthe PPM for distance measurements.

Declaration BAP_Set Ppm()

Remarks The BAP_Set Ppmroutine opens a dialog which the user can
complete in order to calculate the PPM (parts per million)
correction to be used to reduce the distance measured by the EDM.
TPS Sim  Hasno effect.
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Return Codes

See Also

Example

RC_ X Successful termination.
RC_SET_I NCOVPL Parameter set-up for subsystem
incomplete.

BAP_Set ManDi st, BAP_Set Prism

The example uses the BAP_Set Ppmroutine to open the PPM
dialog.

BAP_Set Ppm()

6.2.12 BAP_SetPrism

Description
Declaration

Remarks

Return Codes

See Also

Example

Sets the current prism type and constant.
BAP_Set Pri snt()

The BAP_Set Pr i smroutine opens a dialog which the user can
complete in order to choose one of five prism types/constants. Two
types are LEICA defaults, whereas the other three can be named and
the constant values given/changed by the user. The prism constants
are aways given and displayed in millimetres, regardless of the
distance unitsin use at the time.

RC_ X Successful termination.

BAP_Set ManDi st, BAP_Set Ppm

The example usesthe BAP_Set Pri sm r out i ne to open the
Prism dialog.

BAP_Set Pri sn()
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6.2.13 BAP_PosTelescope

Description  Positioning of the Telescope.

Declaration BAP_PosTel escope(
BYVAL
BYVAL
BYVAL
BYVAL
BYVAL
BYVAL

eMbde AS Integer,
eDspMode AS | nteger,
dHz AS Doubl e,

dVv AS Doubl e,

dHzTol erance AS Doubl e,
dVTol erance AS Doubl e)

Remarks This procedure positions the tel escope according to the specified

mode and angles.

TPS Sm  Hasno effect.

Parameters
eMode Positioning mode.
BAP_PCSI T positioning on Hz
and 'V angle
BAP_PCSI T_HZ positioning on Hz
angle
BAP_PCSI T_V positioning on V
angle
BAP_CHANCE_FACE change face
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eDspMode Controls the context and layout of the
display during manual positioning.
This parameter has no effect on motorised

Theodolites.

BAP_PCOS_NOMSG  No message will be
displayed

BAP_PCS MSG Only amessage will
be displayed

BAP_POS_DLG Positioning will be
guided with adialog
if itisanon
motorised
Theodolite

dHz, dVv Target position

dHzTol er ance, In case of manual positioning, the

dVTol erance  tolerances define the upper and lower
boundaries of the target position. For
successful termination of the positioning,
the final target position must be within
these boundaries. If the tolerance is lower
then the default accuracy of the Theodolite,
the tolerance will be the default accuracy.

Thereis no effect on the motorised
Theodolites. The tolerances (and speed) of
the positioning will be defined separately.
Return Codes
RC X Positioning successful
RC_ABORT Abnormal termination (No positioning
possible, ESC-Key)

See Also CSV_MakePosi ti oni ng
CSV_ChangeFace

Example Position the tel escope.

BAP_PosTel escope( BAP_CHANGE_FACE, BAP_PCS DLG
0, 0, .5, .5)
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6.2.14 BAP_SetHz

Description  Setsthe horizontal angle to O or another given value.
Declaration BAP_Set Hz( BYVAL sCaptionLeft AS _Token)
Remarks This procedure offers a dialogue which the user can completein
order to influence the angular offset provided by the TMC
subsystem for the horizontal angle encoder. A button is provided
for setting the angle to zero, directly, or the user may prefer to
input another given value. Furthermore, the angle beep (at the
quarter circle positions from 0°) can be turned on and off.
Parameters
sCaptionLeft L eft caption text for dialog
See Also
Return Codes
RC_K Horizontal angular offset correct.
Example Set the horizontal angle.
BAP_Set Hz("BASI C' )
Version 2.20 6-89



GeoBASIC Reference Manual

6. System Functions

6.3 MEASUREMENT FUNCTIONSTMC

This section contains the lower level measurement procedures.

6.3.1

6.3.1.1 Types

type name

TMC_ANG SW TCH Type
TMC_Angl e_Type
TMC_Coor di nat e_Type

TMC DI ST _SW TCHES _
Type

TMC _Di st ance_Type

TMC_FACE _DEF

TMC HZ_V_Ang_Type

TMC_I ncl i ne_Type

TMC_OFFSET_DI ST
Type

TMC_PPM CORR Type

TMC_REFRACTI ON_Type

TMC_STATI ON_Type

6.3.1.2 Procedures

procedure name
TMC_DoMeasur e

TMC_Get /
Set Angl eFaceDef

Summarizing Lists of TMC Types and Procedures

description
Angle measurement switches
Data structure for measuring angles.

Data structure for the co-ordinates (tracking and
fixed co-ordinates).

Distance measurement switches

Data structure for the distance measurement.

Face definition: TMC_FACE_NORVAL or
TMC_FACE_TURN.

Horizontal and vertical angle.
Data structure for the inclination measurement.
Target offset

Correction for distance measurement
Refraction correction for distance measurement
Station co-ordinates

description
Start a measure program.
Gets and sets the current face definition.
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TMC Get/
Set Refracti veCorr

TMC Get/
Set Ref ract i veMet hod

TMC_Get/ Set Di st Ppm
TMC_Get / Set Hei ght

TMC Get/ Set HzOf f set
TMC Get/ Set Station
TMC _Get Angl e
TMC_Get Angl e_W nc
TMC_Get AngSwi t ch

TMC_Get Coor di nat e
TMC _Get Di st Swi t ches

TMC_Cet EDMVbde
TMC _Cet Facel

TMC GetlnclineSw tch
TMC Get O f set Di st
TMC_Get Pol ar

TMC_Get Si npl eMea

TMC | f Di st TapeMeasur ed

TMC 1 fOF f set Di st Measur ed
TMC_Qui ckDi st
TMC_Set AngSwi t ch

TMC _Set Di st Swi t ches

TMC_Set EDMVbde
TMC_Set HandDi st

Gets and sets the refractive correction for
measuring the distance.

Gets and sets the method of refractive
correction for measuring the distance.

Gets and sets the correction values for
distance measurements.

Gets and sets the current height of the
reflector.

Gets and sets the current horizontal offset.
Gets and sets station co-ordinates.
Measure angles.

Measure angles with inclination control

Returns the angle measurement correction
switches

Calculate and read co-ordinates.

Returns the distance measurement
correction switches

Returns the EDM measurement mode
Get face information of current telescope
position

Returns the compensator switch

Returns the distance measurement offset
Calculate and read polar co-ordinates.

Gets the results of distance and angle
measurement

Gets information about manual
measurement.

Returns the EDM measurement mode
Measure slope distance and angles

Defines the angle measurement correction
switches

Defines the distance measurement
correction switches

Set the EDM measurement mode
Sets distance manually.
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TMC_Set I nclineSwitch Defines the compensator switch
TMC _Set O f set Di st Defines the distance measurement offset

6.3.2 TMC Data Structures

6.3.2.1 TMC_INCLINE - Data structurefor the inclination

measur ement
TYPE TMC I ncline_Type
dCrossl ncline AS Doubl e cross inclination
dLengt hl ncli ne AS Doubl e alongside inclination
dAccur acyl ncl i ne AS Doubl e accuracy of measuring
I nclineTine AS | nt eger time of measuring

END TMC I ncline_Type

6.3.2.2 TMC_ANGLE - Data structure for measuring angles
TYPE TMC Angl e_Type

dHz AS Doubl e horizontal angle

dav AS Doubl e vertical angle

dAngl eAccuracy AS Doubl e accuracy of angle

i Angl eTi ne AS | nt eger time of measurement

I ncline AS TMC inclination belonging to the
I ncline_Type measurement

i Face AS | nt eger information about position

of the telescope

END TMC Angl e_Type
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6.3.2.3 TMC_DISTANCE - Data structurefor the distance

measur ement
TYPE TMC Di st ance_Type

Angl e AS TMC set of angles belonging to
Angl e_Type distance

dSl opebDi st AS Doubl e slope distance

dS| opeDi st Accuracy AS Doubl e accuracy of distance

dHor i zDi st AS Doubl e horizontal distance

dHei ght Di f f AS Doubl e difference in atitude

Angl eCont AS TMC_ set of angles, measured
Angl e_Type  continuously

dSl opeDi st Cont AS Doubl e slope distance, measured

continuously
dHei ght Di f f Cont AS Doubl e distance in altitude,

measured continuously
END TMC Di st ance_Type

6.3.2.4 TMC_COORDINATE - Data structure for the coordinates

(tracking and fixed co-ordinates)
TYPE TMC Coor di nate_Type

dE AS Doubl e east co-ordinate

dN AS Doubl e north co-ordinate

dH AS Doubl e height co-ordinate

i CoordTi e AS | nt eger time of measurement

dE_Cont AS Doubl e east coordinate, measured
continuously

dN_Cont AS Doubl e north co-ordinate, measured
continuously

dH_Cont AS Doubl e height co-ordinate,
measured continuously

i Coor dCont Ti e AS | nt eger time of continuous
measurement

END TMC Coor di nat e_Type

6.3.2.5 TMC_HZ_V_ANG - Horizontal and vertical angle

TYPE TMC HZ V_Ang_Type
dHz AS Doubl e horizontal angle
dv AS Doubl e vertical angle
END TMC HZ V_Ang_Type
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6.3.2.6 TMC_PPM_CORR - Correction for distance measurement
TYPE TMC_PPM CORR Type

dPpm AS Doubl e individual

dPpmA AS Doubl e atmospheric
dPpnR AS Doubl e height relative
dPpnP AS Doubl e projection contortion

END TMC_PPM CORR_Type

6.3.2.7 TMC_STATION - Station coordinates
TYPE TMC_STATI ON_Type

dEO AS Doubl e easting co-ordinate
dNO AS Doubl e northing co-ordinate
dHO AS Doubl e height co-ordinate
dHi AS Doubl e instrument height

END TMC_STATI ON_Type

6.3.2.8 TMC_REFRACTION- Refraction correction for distance

measur ement
TYPE TMC_REFRACTI ON_Type
bOnOX f AS Logi cal TRUE if refraction isvalid
dEar t hRadi us AS Doubl e earth radius
dRefracti veScal e AS Doubl e refraction coefficient

END TMC_REFRACTI ON_Type

6.3.29 TMC_DIST_SWITCH_Type- Distance measurement
switches

TYPE TMC_DI ST_SW TCHES_Type
| Axi sDifferCorr AS Logi cal 'EDM to optical axis correction
| Proj ect Scal eCorr AS Logi cal 'Projection scale correction

| Hgt Reducti onCorr AS Logi cal 'Height reduction correction
END TMC DI ST_SW TCHES Type
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6.3.2.10 TMC_ANGLE_SWITCH_Type — Angle measur ement

switches
TYPE TMC_ANG _SW TCH_Type
[ I nclineCorr AS Logi cal " Inclination correction

| St andAxi sCorr AS Logi cal ' Standing axis correction
| Col I'i mati onCorr AS Logi cal ' Collimation error correction
I Tilt Axi sCorr AS Logi cal ' Tilting axis correction

END TMC_ANG _SW TCH Type

6.3.2.11 TMC_OFFSET_DIST_Type—Target offset
TYPE TMC_OFFSET_DI ST_Type
dLengt hvVal ~AS Di st ance ' Target - Offset Length
dCr ossVal AS Di stance ' Target - Offset Cross
dHei ght Val ~ AS Di st ance ' Target - Offset Height

END TMC_OFFSET_DI ST_Type

6.3.3 TMC_DoMeasure

Description  Start a measure program.
Declaration TMC DoMeasur e( BYVAL i Command AS | nteger )

Remarks With this function a measure program is started. The commands
start a distance measurement and / or atest mode. In addition an
angle- and an inclination-measure are done (not at measurement).

The tracking measure program performs e.g. as follows: Start the
measure program with DoMeasur e( TMC_TRK_DI ST) . The
electronic distance measuring device (EDM) begins to run. Now
the co-ordinates can be read, e.g. with Get Coor di nat es() .
Tracking can be stopped with DoMeasur e( TMC_STOP) . With
DoMeasur e( TMC_CLEAR) the function will be stopped and the
distance cleared.
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Note  After calling a measure program, the last valid distance
results will be cleared (as after TMC_STOP).

Parameters
i Command in start ameasure program; possible values:

TMC_STOP switch off EDM and
finish program

TMC_DEF_DI ST do default distance
measure

TMC_TRK_DI ST do tracking distance
measure

TMC_RTRK_DI ST  dofast tracking
distance measure

TMC_CLEAR clear distance and
switch off EDM

TMC_SI GNAL start signal
measurement (test
mode)

See Also TMC_Get Pol ar
TMC_Get Coor di nat e

Return Codes
RC X measure program started
RC_I VPARAM  The function has been called with an invalid
parameter
TMC_BUSY Measurement system is busy
Example Start a distance measure, do something, stop it and clear results.

The following variable has to be defined:

TMC_DoMeasure (TMC_DEF_DIST) ' ... do a neasure

TMC_DoMeasure (TMC_CLEAR)
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634 TMC GetPolar

Description

Declaration

Remarks

Parameters

Calculate and read polar co-ordinates.

TMC_Get Pol ar (
BYVAL i Wait Ti nme AS | nt eger,
Pol ar AS TMC Di st ance_Type,
i ReturnCode AS Integer )

The function corrects and takes in calculation a measured distance.
Angle and possibly inclination are being calculated. The resultisa
point in polar co-ordinates.

Simple and multiple measures (distance tracking, atitude tracking)
are supported. The horizontal and the inclined distance with the
differencein altitude areread. The delay (i Wi t Ti nme) just works
on the distance measure, not on the measure of the angle. Aslong
as no new measure program is started, the results can be read.
Additional to the normal return codesi Ret ur nCode delivers
also informational return codes which will not interrupt program
execution.

Note  The measure program must have been started (see
TMC _DoMeasur e).

i Vit Tine in  delay time[ms] until aresultis
available

=0 returnsresults with an already
measured distance.

>0 waits maximal thetime
i Wi t Ti ne for aresult

If i WAi t Ti me is chosen big
enough (e. g. 60000, which is
surely longer than the time-out
period of the device), the system
will wait for aresult or until an
error occurs
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<0 Performsan automatic target

acquisition (if possible) and then
triesto measuring in auntil a
valid result or an irrecoverable
error occurs. The value itself of
i WAi t Ti ne isignored.

Pol ar out pointin polar co-ordinates

i Ret urnCode out seeAdditional Codes below

See Also TMC_Get Coor di nat es
Additional Codesini Ret ur nCode

RC X measurement and values are OK
TMC_ACCURACY _ Accuracy is not guaranteed, because the
GUARANTEE results are consist of measuring data

which accuracy could not be verified by
the system. Co-ordinates are available.

TMC_NO FULL The results are not corrected by all
CORRECTI ON active sensors. Co-ordinates are
available.

TMC_ANGLE K Angle values okay, but no valid
distance. Co-ordinates are not available.

TMC_ANGLE No distance data available but angle
ACCURACY_ data are valid. Thereturn codeis
GUARANTEE equivalent to the

TMC_ACCURACY_GUARANTEE and
relates to the angle data. Co-ordinates
are not available.

TMC_ANGLE_NO_ No distance data available but angle
FULL dataarevalid. Thereturn codeis
CORRECTI ON equivalent to the

TMC_NO_FULL_CORRECTI ON and
relates to the angle data. Co-ordinates
are not available.

Perform a distance measurement first
before you cdl this function.
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Return Codes

Example

TMC_DI ST_ERROR  No measuring, because of missing target
point, co-ordinates are not available.
Aim target point and try it again

TMC DI ST_PPM No distance measurement respectively
no distance data because of wrong EDM
settings. The co-ordinates are not
available.
Set EDM —ppm and -mm to 0.

RC_ X measurement and values are OK

TMC_ANGLE_ERROR Problems with angle res. incline sensor.
A valid angle could not be measured.

At repeated occur call service.

TMC_BUSY TMC resource is locked respectively
TMC task is busy.
Repeat measurement.

RC_ABORT M easurement through customer aborted.

Start a distance measure, perform measure.

DI Mi Ret Code AS Integer
DM iWaitTime AS I nteger

DI M Pol ar AS TMC_Di st ance_Type
DIM | Error AS Logi cal
DI M | Done AS Logi cal

"start distance nmeasurenent
ON ERROR RESUME ' to get valid angles
TMC_DoMeasure( TMC_DEF DI ST )

iVaitTine = -1
| Done = FALSE
| Error = FALSE
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6.3.5

Description

Declaration

Remarks

DO "di splay neasured val ues
TMC _Get Pol ar( i WaitTime, Polar, iRetCode )
SELECT CASE i Ret Code

CASE RC_X
"display all data
'e.g. set | Done here
CASE el se
"handl e error
| Error = TRUE
END SELECT
LOOP UNTIL | Error OR | Done

'stop di stance neasur enent
TMC_DoMeasure( TMC_CLEAR )

TMC_GetCoordinate

Calculate and read co-ordinates.

TMC_Cet Coor di nat e(
BYVAL i Wait Ti me AS | nt eger,
Coordi nate AS TMC _COCRDI NATE Type,
i ReturnCode AS Integer )

The function calculates and out put co-ordinates. Angle and
possibly inclination are being measured. The co-ordinates are
being corrected. The result is apoint in Cartesian co-ordinates. The
system calculates co-ordinates and tracking co-ordinates.

Simple and multiple measurements (distance-, atitude- and co-
ordinate- tracking) are supported. The delay (i Vi t Ti ne) just
works on the distance measure, hot on the measuring of the angle.

Asfar as no new measure program is started, the results can be
read. Additional to the normal return codesi Ret ur nCode
delivers also informational return codes which will not interrupt
program execution.

Note  The measure program must have been started (see
TMC _DoMeasur e).
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Parameters
i Vit Ti ne in
Coordi nat e out
i ReturnCode out
See Also TMC_Get Pol ar

Additional Codesini Ret ur nCode
RC K

TMC_ACCURACY_
GUARANTEE

TMC_NO FULL_
CORRECTI ON

TMC_ANGLE_OK

TMC_ANGLE_
ACCURACY_
GUARANTEE

TMC_ANGLE_NO_
FULL_
CORRECTI ON

delay time[ms] until aresultis
available

=0 returns already measured values

>0 waitsthe maximal time
i Wi t Ti ne for aresult

point in Cartesian co-ordinates
(output)
return code, see Additional Codes

measurement and values are OK

Accuracy is not guaranteed, because the
result are consist of measuring data
which accuracy could not be verified by
the system. Co-ordinates are available.

The results are not corrected by all
active sensors. Co-ordinates are
available.

Angle values okay, but no valid
distance. Co-ordinates are not available.

No distance data available but angle
data are valid. Thereturn codeis
equivalent to the
TMC_ACCURACY_GUARANTEE and
relates to the angle data. Co-ordinates
are not available.

No distance data available but angle
data are valid. Thereturn codeis
equivalent to the
TMC_NO_FULL_CORRECTI ON and
relates to the angle data. Co-ordinates
are not available.

Perform a distance measurement first
before you cdl this function.

Version 2.20

6-101



GeoBASIC Reference Manual

6. System Functions

Return Codes

Example

TMC_DI ST_ERROR

TMC_DI ST_PPM

RC_OK

TMC_ANGLE_ERROR

TMC_BUSY

RC_ABORT

No measuring, because of missing target
point, co-ordinates are not available.

Aim target point and try it again

No distance measurement respectively
no distance data because of wrong EDM
settings. The co-ordinates are not
available.

Set EDM —ppm and -mm to 0.

measurement and values are OK

Problems with angle res. incline sensor.
A valid angle could not be measured.

At repeated occur call service.

TMC resource is locked respectively
TMC task is busy.

Repeat measurement.
M easurement through customer aborted.

Start a distance measure, perform measurement.

DI MiretCode

AS | nt eger

DM iWaitTime AS I nteger

DI M Coord
DIM I Error
DI M | Done

AS TMC_COCRDI NATE_Type
AS Logi cal
AS Logi cal

ON ERROR RESUME NEXT ' to get valid angle data
TMC_DoMeasure( TMC_DEF DI ST )

| Done
| Error
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DO ' display nmeasured val ues
TMC_Get Coordi nate( 5, Coord, i RetCode )
SELECT CASE i Ret Code

CASE RC_ X
"display all data
'e.g. set | Done
CASE ANGLE_XK
di spl ay coordinate
CASE ELSE
"handl e error
| Error = TRUE
END SELECT
LOOP UNTIL | Error OR | Done
TMC_DoMeasure( TMC_CLEAR )

6.3.6 TMC_GetAngle

Description  Measure angles.

Declaration TMC Get Angl e( Angl es AS TMC _ANGLE Type,
i ReturnCode AS Integer )

Remarks The function measures the horizontal and vertical angle and the
possibly belonging inclination, if the inclination compensation is
on. If the compensation is off and no valid inclination is present,
there may be adelay if the inclination can't be measured
immediately. The correction values for the inclination can be
calculated with several methods.

Aslong as no new measure program is started, the results can be
read. Additional to the normal return codesi Ret ur nCode
delivers also informational return codes which will not interrupt
program execution.
Parameters
Angl es out  result of measuring the angle
i ReturnCode out return code, see Additional Codes

See Also TMC _DoMeasur e
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Additional Codesini Ret ur nCode
RC K
TMC_NO FULL_
CORRECTI ON

TMC_ACCURACY
GUARANTEE

Return Codes
RC K
TMC_ANGLE _ERROR

TMC_BUSY

RC_ABORT

Execution successful.

The results are not corrected by all active
sensors. Angle data are available.

This message is to be considers as
warning.

Accuracy is not guaranteed, because the
result consisting of measuring data which
accuracy could not be verified by the
system. Angle data are available.

Y ou can aforced incline measurement
perform or switch off the incline.

This message is to be considers asinfo.

angle OK

Problems with angle res. incline sensor. A
valid angle could not be measured. Angle
data are not available.

At repeated occur call service.

TMC resource is locked respectively
TMC task is busy. Angle data are not
available. Repeat measurement.

M easurement through customer aborted.

Example Read the currently valid angle.

DI M Angl es AS TMC_ANGLE_Type
DI M Ret Code AS | nteger

TMC_CGet Angl e( Angl es, Ret Code )
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6.3.7 TMC_GetAngle Winc

Description

Declaration

Remarks

Parameters

See Also

Measure angles with inclination control.

TMC_Get Angl e_ W nc(
i 1 ncProg AS I nteger,
Angl e AS TMC_ANGLE,
i ReturnCode AS Integer )

The function measures the horizontal and vertical angle and in
dependence of the configuration, the inclination.

Asfar as no new measure program is started, the results can be
read. Additional to the normal return codesi Ret ur nCode
delivers also informational return codes, which will not interrupt
program execution.

i | ncProg i N The manner of incline compensation.
Following settings are possible:

Incline Program Meaning
TMC_MEA | NC  getinclination
(apriori sigma)

T™MC_ get inclination with
AUTO INC  automatism
(sensor/plane)
T™MC_ get inclination
PLANE_I NC  awayswith plane
Angl e out  result of measuring the angle

i ReturnCode out return code, see Additional Codes
TMC DoMeasure, TMC Get Angl e

Additional Codesini Ret ur nCode

RC X Execution successful.

TMC_NO FULL The results are not corrected by all active
CORRECTI ON sensors. Angle data are available.

This message is to be considers as
warning.
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Return Codes

Example

TMC_ACCURACY _ Accuracy is not guaranteed, because the

GUARANTEE result consisting of measuring data which
accuracy could not be verified by the
system. Angle data are available.

Y ou can aforced incline measurement
perform or switch off the incline.

This message is to be considers asinfo.

RC K angle OK
TMC_ANGLE_ERROR Problems with angle res. incline sensor. A

valid angle could not be measured. Angle
data are not available.

At repeated occur call service.

TMC_BUSY TMC resource is locked respectively

TMC task is busy. Angle data are not
available. Repeat measurement.

RC_ABORT M easurement through customer aborted.

Read the currently valid angle.

DI M Angl es AS TMC_Angl e
DI M i Ret Code AS I nteger

TMC_Get Angl e_W nc( TMC_AUTO_I NC, Angl es, i Ret Code)

6.3.8 TMC_QuickDist

Description

Declaration

Remarks

Measure dope distance and angles.

TMC_Qui ckDi st (
Angl e AS TMC HZ V_ANG t ype,
D st AS Di st ance,
i ReturnCode AS Integer )

The function measures the horizontal and vertical angleand in
dependence of the configuration, the inclination.

The function waits until a new distance is measured and then it
returns the angle and the slope-distance, but no co-ordinates. Isno
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distance available, then it returns the angle values (hz, v) and the
corresponding return-code.

At the call of this function, a distance measurement will be started
with the rapid-tracking measuring program. If the EDM is active
with the standard tracking measuring program aready, the
measuring program will not be changed to rapid tracking.
Generdlly if the EDM is not active, then the rapid tracking
measuring program will be started, otherwise the used measuring
program will not be changed.

In order to abort the current measuring program use the function
TMC_DoMeasur e.

This function is very good suitable for target tracking, where high
data transfers are required.

Note:

Due to performance reasons the used inclination will be calculated
(only if incline is activated). if the basic data for theincline
calculation is exact, at least two forced incline measurements
should be performed in between. The forced incline measurement
is only necessary if the incline of the instrument because of
measuring assembly has been changed.

Usethe function TMC_Get Angl e_W nc( TMC_MEA I NC, Angl e)
for the forced incline measurement. (For the forced incline
measurement, the instrument must be in stable state for more than
3sec.).

Parameters

See Also

Angl e out  measured Hz- and V-angle
Di st ance out  measured slope-distance
i Ret ur nCode out return code, see Additional Codes

TMC DoMeasure, TMC Get Angl e
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Additional Codesini Ret ur nCode

RC_OK
TMC _NO FULL_
CORRECTI ON

TMC_ACCURACY
GUARANTEE

TMC_ANGLE_ERROR

TMC_ANGLE OK

TMC_ANGLE _NO_
FULL_CORRECTI ON

Execution successful.

The results are not corrected by all active
sensors. Angle data are available.

This message is to be considers as
warning.

Accuracy is not guaranteed, because the
result consisting of measuring data which
accuracy could not be verified by the
system. Angle data are available.

Y ou can aforced incline measurement
perform or switch off the incline.

This message is to be considers asinfo.

Problems with angle res. incline sensor. A
valid angle could not be measured. Angle
data are not available.

At repeated occur call service.

Angle measuring data are valid, but no
distance data available.

(Possible reasons are:

—time out period to short

—target out of view)

This message is to be considers as
warning.

Angle measuring data are valid, but not
corrected by al active sensors. The
distance data are not available.
(Possible reasons are:

-see return code TMC_ANGLE_(K)

This message is to be considers as
warning.
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Return Codes

Example

TMC_ANGLE_
ACCURACY_
GUARANTEE

TMC_DI ST_ERROR

TMC_DI ST_PPM

RC_OK
TMC_ANGLE_ERRCR

TMC_BUSY

RC_ABORT

Angle measuring data are valid, but the
accuracy is not guarantee, because the
result (angle) consisting of measuring
data, which accuracy could not be verified
by the system. The distance data are not
available.

(Possible reasons are:

-see return code TMC_ANGLE_OK)

This message is to be considers asinfo.

Because of missing target point no
distance data available, but the angle data
arevalid respectively available.

Aim target point and try it again.

No distance measurement respectively no
distance data because of wrong EDM
settings. The angle data are valid.

Set EDM —ppm and —-mm to O.

angle OK
Problems with angle res. incline sensor.
At repeated occur call service.

TMC resource is locked respectively
TMC task is busy. Angle data are not
available. Repeat measurement.

M easurement through customer aborted.

Fast tracking with Qui ckDi st . See example program
TRACKI NG for more details.

DI M i Ret Code AS I nteger

DM HzV AS TMC_HZ_V_ANG Type

DI M dDi st AS Di stance

TMC_DoMeasure( TMC_CLEAR ) ' cl ear distances
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nmeasur enment | oop

DO
get neasurenent val ues
TMC_Qui ckDi st ( HzV, dDist, i RetCode )
IF i Ret Code = RC_OK OR
i Ret Code = TMC_NO_FULL_CORRECTI ON OR
i Ret Code = TMC_ACCURACY_GUARANTEE THEN
Angl es and di stance are valid
ELSE. -
only Angles are valid
END | F
LOOP UNTIL ....
termnate

TMC_DoMeasure( TMC_CLEAR ) ' stop measurenent

6.39 TMC_GetSmpleMea

Description  Gets the results of distance and angle measurement.

Declaration TMC CGet Si npl eMea(
Angl es AS TMC HZ V_ANG Type,
dSl opeDi st AS Doubl e,
i ReturnCode AS Integer )

Remarks This function returns the angles and distance measurement data.
The distance measurement will be set invalid afterwards. It is
important to note that this command does not issue a new distance
measurement.

If adistance measurement is valid the function ignores Wai t Ti e and returns the
results.

If no valid distance measurement is available and the distance measurement unit is
not activated (by TMC_DoMeasur e before the
TMC_Get Si npl eMea call) the Wai t Ti e isalso ignored and the
angle measurement result is returned.

Information about distance measurement is returned in the return- code.
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Parameters
Angl es
dSl opeDi st
i Ret ur nCode

See Also TMC _DoMeasur e

Additional Codesini Ret ur nCode

RC_OX
TMC_NO FULL_
CORRECTI ON

TMC_ACCURACY_
GUARANTEE

TMC_ANGLE OK

TMC_ANGLE_NO_
FULL_
CORRECTI ON

result of measuring: the angles
dope distance [m]
return code, see Additional Codes

Angle OK

The results are not corrected by all
active sensors. Angle and distance
data are available.

This message is to be considers as
warning.

Accuracy is not guaranteed,
because the result consisting of
measuring data which accuracy
could not be verified by the system.
Angle and distance data are
available.

You can aforced incline
measurement perform or switch off
the incline.

This message is to be considers as
info.

Angle values okay, but no valid
distance.

Perform a distance measurement.

No distance data available but angle
data are valid. Thereturn codeis
equivalent to the
TMC_NO_FULL_CORRECTI ON and
relates to the angle data.

Perform a distance measurement
first before you call this function.
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Return Codes

Example

TMC_ANGLE_ACCURACY
_GUARANTEE

TMC_DI ST_ERROR

TMC_DI ST_PPM

RC_OK
TMC_ANGLE_ERRCR

TMC_BUSY

RC_ABORT

No distance data available but angle
data are valid. Thereturn codeis
equivalent to the
TMC_ACCURACY_GUARANTEE and
relates to the angle data.

No measuring, because of missing
target point, angle data are available
but distance data are not available.

Aimstarget point and try it again.
No distance measurement
respectively no distance data
because of wrong EDM settings.
Angle data are available but
distance data are not available.

Set EDM —ppm and -mm to 0.

Angle OK

Problems with angle res. incline
sensor. A valid angle could not be
measured. Distance and angle data
are not available.

At repeated occur call service.

TMC resourceislocked
respectively TMC task is busy.
Distance and angle data are not
available. Repeat measurement.

Measurement aborted.

This example measures the slope distance and angles.

DM Angle AS Doubl e
DI M dSl ope AS Doubl e
DI M Ret Code AS | nteger

TMC_Get Si npl eMea( Angl e, dSl ope, Ret Code )
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6.3.10 TMC_Get/SetAngleFaceDef

Description  Gets and sets the current face definition.
Declaration TMC CGet Angl eFaceDef ( eFaceDef AS Integer )

TMC_Set Angl eFaceDef (
byVal eFaceDef AS Integer )

Remarks
TPS Sm  Hasno effect.
Note  No distance may exist for setting the face definition. Call
TMC_DoMeasur e( TMC_CLEAR) before this function.
Parameters
eFaceDef out/in TMC FACE NORMAL or
TMC_FACE_TURN
See Also -
Return Codes
RC X Completed successfully.
TMC_BUSY measurement system is busy (no valid results)
or adistance exists
Example The example reads the current definition and sets the opposite one.

DIMface AS TMC FACE DEF

TMC_Cet Angel FaceDef (f ace)
IF (face = TMC_FACE_NORMAL) THEN
TMC_Set Angel FaceDef ( TMC_FACE_TURN)
ELSE
TMC_Set Angel FaceDef ( TMC_FACE_NORVAL)
END | F
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6.3.11 TMC_Get/SetHzOffset

Description  Gets and sets the current horizontal offset.

Declaration TMC Get Angl eHzOf f set  (
dHzOf f set AS Doubl e )

TMC_Set Angl eHzOF f set  (
byVal dHzO f set AS Doubl e )

Remarks
Note  No distance may exist for setting the Hz-offset. Call
TMC _DoMeasur e( TMC_CLEAR) before this function.
Parameters
dHzOffset out/in  Horizontal offset in radiant.
See Also -
Return Codes

RC_K Completed successfully.

TMC_BUSY measurement system is busy (no valid results)
or adistance exists

Example The example reads the current offsets and setsit to an increased
value.

DI M off AS Doubl e

TMC_Get Angel HzOf f set ( of f )
TMC_Set Angel HzOFfset ( off + 1.0 )
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6.3.12 TMC_Get/SetDistPpm

Description  Gets and sets the correction values for distance measurements.

Declaration TMC Get Di st Ppn{ PpnCorr AS
TMC_PPM CORR _Type)

TMC _Set Di st Ppm( PpnCorr  AS
TMC_PPM CORR _Type)

Parameters
PpntCor r out/in  Correction value for distance
measurement.
Return Codes
RC_K Completed successfully.
TMC_BUSY TMC isin use and can not be changed.
Example -

6.3.13 TMC_Get/SetHeight

Description  Gets and sets the current height of the reflector.
Declaration TMC CGet Hei ght ( Hei ght AS Doubl e )
TMC_Set Hei ght ( byVal Height AS Double )

Parameters
Hei ght out/in  Height of reflector in Meters.

Return Codes
RC_K Completed successfully.
TMC_BUSY measurement system is busy (no valid results)

Example The example sets the reflectors height to the value of 1.0 m.

TMC_Set Hei ght ( 1.0 )
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6.3.14 TMC Get/SetRefractiveCorr

Description  Gets and sets the refractive correction for measuring the distance.

Declaration TMC Cet RefractiveCorr (
Refracti on AS TMC REFRACTI ON_Type)

TMC_Set RefractiveCorr (
Refracti on AS TMC REFRACTI ON_Type)

Parameters

Refraction out/in Refraction correction value(s).
Return Codes

RC_K Completed successfully.

TMC_BUSY measurement system is busy (no valid results)
Example -

6.3.15 TMC_Get/SetRefractiveMethod

Description  Gets and sets the method of refractive correction for measuring the
distance.

Declaration TMC Get Refracti veMet hod (
Met hod AS Integer )

TMC_Set Refracti veMet hod (
byvVal Method AS Integer )

Parameters
Met hod out/in Method of refraction calculation:
1: method 1
2: method 2
else: undefined
Return Codes
RC X Completed successfully.

TMC_BUSY measurement system is busy (no valid results)
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6.3.16 TMC_Get/SetStation

Description  Gets and sets station co-ordinates.

Declaration TMC Get Station (
Station AS TMC STATI ON Type )

TMC Set Station (
Station AS TMC STATI ON Type )

Remarks
Note  No distance may exist for setting a new station. Call
TMC _DoMeasur e( TMC_CLEAR) before this function.
Parameters
Station out/in  Station co-ordinates.
Return Codes
RC_K Completed successfully.
TMC_BUSY measurement system is busy (no valid results)
or adistance exists.
Example -

6.3.17 TMC_IfDistTapeMeasured

Description  Getsinformation about manua measurement.

Declaration TMC | f Di st TapeMeasured (
bTapeMeasured AS Logical )

Parameters
bTapeMeasured out TRUE: if measurement has been
done by hand.
FALSE: if measurement has been
done with EDM or if invalid.
Return Codes
RC X Completed successfully.
Example -
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6.3.18 TMC_SetHandDist

byVal dSl opeDi stance AS Doubl e,

byVval dHgt O f set

Description  Sets distance manually.
Declaration TMC_Set HandDi st (
Parameters
dSl opeDi st ance
dHgt OF f set
See Also -
Return Codes
RC_K
TMC_NO FULL_
CORRECTI ON

TMC_ACCURACY_
GUARANTEE

TMC_ANGLE_ERROR

AS Doubl e )

dope distance [m]
Height to measured point. [m]

Execution successful.

The results are not corrected by all
active sensors.

This message is to be considers as
warning.

Accuracy is not guaranteed, because
the result consisting of measuring
data which accuracy could not be
verified by the system

You can aforced incline
measurement perform or switch off
theincline.

This message is to be considers as
info.

Problems with angle res. incline
sensor. A valid angle could not be
measured.

At repeated occur call service.

6-118

Version 2.20



GeoBASIC Reference Manual 6. System Functions

TMC_BUSY TMC resource is locked respectively
TMC task is busy.
Repeat measurement.

RC_ABORT M easurement through customer
aborted.

RC_| VPARAM Invalid parameter

Example -

6.3.19 TMC_SetDistSwitch

Description  Defines the distance measurement correction switches.

Declaration TMC Set Di st Swi t ch(
Swi t ches AS TMC DI ST_SW TCH _Type )

Remarks This procedure sets the distance measurement correction switches.
Parameters

Swi t ches in Distance switches
Return-Codes

RC X Successful termination.

See Also TMC GetDi st Switch

6.3.20 TMC_GetDistSwitch

Description  Returns the distance measurement correction switches.

Declaration TMC Get Di st Swi t ch(
Swi t ches AS TMC DI ST_SW TCH Type )

Remarks This procedure returns the distance measurement correction
switches.

Parameters
Swi t ches out Distance switches
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Return-Codes
RC_ X Successful termination.

See Also TMC Set Di st Swi t ch

6.3.21 TMC_SetOffsetDist

Description  Defines the distance measurement offset.

Declaration TMC Set O f set Di st (
Ofsets AS TMC OFFSET DI ST _Type )

Remarks This procedure defines the offset to the prism pole. The
dLengt hVal defines the offset away from the prism pole,
positive meansin the line from instrument to prism. dCr ossVal
means right from the prism pole and dHei ght Val means higher
than prism pole.

Remarks

Note  No distance may exist for offset setting.. Call

TMC _DoMeasur e( TMC_CLEAR) before this function.

Parameters

Ofsets in Target point offset
Return-Codes

RC X Successful termination.
TMC_BUSY measurement system is busy (no valid

results) or a distance exists.

See Also TMC Get O fset Di st,BAP_O f set,
TMC I fOFf set Di st Measur ed
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6.3.22 TMC_GetOffsetDist

Description  Returns the distance measurement offset.

Declaration TMC Get O f set Di st (
Ofsets AS TMC OFFSET DI ST _Type )

Remarks This procedure returns the actual offset to the prism pole. The
dLengt hVal defines the offset away from the prism pole,
positive meansin the line from instrument to prism. dCr ossVal
means right from the prism pole and dHei ght Val means higher
than prism pole.

Parameters

Ofsets out Target point offset

Return-Codes

RC_ X Successful termination.

See Also TMC Set O f set Di st, BAP_Of f set
TMC | fOFfset Di st Measur ed

6.3.23 TMC_IfOffsetDistMeasured

Description  Returns the EDM measurement mode.

Declaration TMC | fOf f set Di st Measur ed(
| O fset AS Logical )

Remarks This function returns TRUE if an offset is defined.

Parameters
| OF f set out Offset isvalid
Return-Codes
RC_ X Successful termination.
See Also TMC Set O fsetDist, TMC Get O fsetDi st,
BAP_O f set
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6.3.24 TMC_GetFacel

Description  Get face information of current telescope position.
Declaration TMC CGet Facel( | Facel AS Logical )

Remarks This function returns the face information of the current telescope
position. The face information isonly valid, if the instrument isin
an active measurement state (that means a measurement function
was called before the TMC_Get Facel call). Note that the
instrument automatically turnsinto an inactive measurement state
after a predefined timeout.

Parameters
| Facel out TRUE: Facel
FALSE: Facell
Return-Codes
RC_ X Successful termination.

6.3.25 TMC_SetEDMMode

Description  Set the EDM measurement mode.
Declaration TMC Set EDMvbde( i Mbde AS I nteger )

Remarks This function set the current measurement modes new. The
measure function TMC_DoMeasur e( TMC_DEF_DI ST) will work
with this configuration.

Parameters

i Mode in Measurement mode. Valid modes are:
EDM S| NGLE_STANDARD,
EDM S| NGLE EXACT,
EDM S| NGLE FAST,
EDM CONT_STANDARD,
EDM CONT_EXACT and EDM CONT_FAST

Return-Codes
RC X Successful termination.

See Also TMC_Get Ednivbde, TMC DoMeasur e
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6.3.26 TMC_GetEDMMode

Description  Returns the EDM measurement mode.
Declaration TMC Get EDMVbde( i Mode AS I nteger )
Remarks This function returns the current measurement mode.

Parameters

i Mode out Measurement mode. Valid modes are;

EDM S| NGLE_STANDARD,
EDM S| NGLE EXACT,
EDM SI NGLE FAST,
EDM CONT_STANDARD,
EDM CONT_EXACT and
EDM CONT_FAST.

Return-Codes

RC_ X Successful termination.
See Also TMC_Set Ednivbde, TMC DoMeasur e

6.3.27 TMC_SetAngSwitch

Description  Defines the angle measurement correction switches.

Declaration TMC _Set AngSwi t ch(
Swi t ches AS TMC_ANG SW TCH Type )

Remarks This procedure sets the angle measurement correction switches.

Note  No distance may exist for setting the angle switches. Call
TMC DoMeasure( TMC _CLEAR ) beforethis

function.
Parameters
Swi t ches in angular switches
Return-Codes
RC_ X Successful termination.
TMC_BUSY A distance exists

See Also TMC_Get AngSwi t ch
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Example Change switches
DI M AngSwi t ches AS TMC_ANG_SW TCH_Type

TMC_DoMeasure( TMC_CLEAR ) ' cl ear distances
TMC_Get AngSwi t ch( AngSwi t ches )

AngSwi t ches. Il I nclineCorr = TRUE

AngSwi tches. | Col I'i mati onCorr = FALSE

TMC_Set AngSwi t ch( AngSwi t ches )

6.3.28 TMC_GetAngSwitch

Description  Returns the angle measurement correction switches.

Declaration TMC Get AngSwi t ch(
Swi t ches AS TMC_ANG SW TCH Type )

Remarks This procedure returns the actual angle measurement correction
switches.
Parameters
Swi t ches in Angular switches
Return-Codes
RC K Successful termination.

See Also TMC_Set AngSwi t ch
Example see TMC_Set AngSwi t ch

6.3.29 TMC_SetinclineSwitch

Description  Defines the compensator switch.
Declaration TMC _Set AngSwi t ches( | On AS Logi cal )

Remarks This procedure enables or disables the dual axis compensator
correction.

Note  No distance may exist for a switch setting.. Call
TMC_DoMeasur e( TMC_CLEAR) before this function.
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Parameters
| On in Switch
Return-Codes
RC_ X Successful termination.
TMC_BUSY A distance exists

See Also TMC_CGet I nclineSwitch

6.3.30 TMC_GetInclineSwitch

Description  Returns the compensator switch.
Declaration TMC Get AngSwi t ches( | On AS Logi cal )

Remarks This procedure returns the dual axis compensator correction state.
Parameters

[ On out Switch
Return-Codes

RC_ X Successful termination.

See Also TMC_Set I nclineSwitch
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6.4 FUNCTIONSFOR GS

6.4.1  Summarizing Lists of GSI Types and Procedures

6.4.1.1 Types

type name
W _Li st
GSl _Dig_ld_List

GSl _Poi nt _Coord_Type
GSlI _Rec_Id_List

GSI_WDIg_Entry_Type

6.4.1.2 Procedures

procedure name

GSI _Codi ng

GSl _ConmmDl g

GSl _Creat eMeasDl g
GSI _Def i neMeasDl g
GSI _Def i neRecMaskDl g
GSI _Del et eMeasDi al og
GSl _Get Di al ogMask
GSl _Get I ndi vNr

GSI _Get RecFor mat

GSl _Get RecMask

GSl _Get RecPat h
GSI _Get Runni ngNr

GSl _Get St dD gMask

description

Array of GSI _W DI g_Entry_Type.
Display mask array of integers (indicating WI1—
identificatoins)

Point co-ordinate data.

Record mask array of integers (indicating WIi—
identifications)
Dialog entry information.

description

Opens adialog for coding.

Shows the communication dialog.

Create and show a measurement dial og.
Defines the entries of a measurement dial og.
Defines the recording mask dialog.

Deletes a measure dialog.

Get the actual measurement dialog definition.
Fetches the individual point number.

Returns the actual the recording format

Get the definition of the user registration
mask.

Returns the recording path

Fetches the running point number and the
increment.

Get the definition of the standard
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GSl _Get St dRecMask

GSl _Cet St dRecMaskAl |

GSI _Get St dRecMaskCart es

i an
GSI _GetWENtry
GSl _I nmport CoordDl g

GSI _I npor t Coor dDl g_

DSear ch

GSl _I ncPNunber
GSI _I sRunni ngNr
GSlI _ManCoor dDl g
GSl _Measure

GSl _Qui ckSet
GSI _Recor dRecMask

GSI _Sel ect Tenpl at eFi | es

GSI _Set Di al ogMask
GSl _Set | ndi vNr

GSI _Set | vPt Nr St at us

GSI _Set RecFor mat
GSl _Set RecMask

GSl _Set RecPat h
GSI _Set Runni ngNr
GSl _Set up

GSI _SetWEntry

GSl _StartDi spl ay
GSI _Stati onDat a
GSl _TargetD g

GSl _Updat eMeasDl g

measurement dialog.

Get the definition of the standard registration
mask.

Get the definition of the standard polar and
Cartesian registration mask

Get the definition of the standard Cartesian
registration mask

Get data from the Theodolite data pool.
Show the co-ordinate import dialog.
Import co-ordinates

Automatically point number increment.
Queriesif running number is being used.
Show the manual co-ordinate input dialog.

Entry point for measure and registration
dialog (measure and registration).

Show the Quickset dialog

Recording the givenwi mask.

Show the template and files dialog

Set the definition of the measurement dialog.
Sets the individual point number.

Switches the individual point number mode
on/off..

Defines the recording format

Set the definition of the user registration
mask.

Defines the recording path

Sets the running point number and increment.
Measure and registration dial og.

Set data to the Theodolite data pool.

Start display.

Dialog for entering the station data.

Opens adialog for target data settings.
Update measurement dial og.

Version 2.20

6-127



GeoBASIC Reference Manual

6. System Functions

GSI _Updat eMeasur ment
GSl_WDig

6.4.2 Constants for WI values

Definitions for WI values:

Name

GSl _I D PTNR
GSI _ID FNR
GSl I D TYPE

GSI_ID TIME 1
GSI _ID TIME 2

GSl 1D HZ
GSl_IDV

GS| 1D NHZ
GS| 1D DHZ
GSI 1D NV
GSl 1D DV
GSI I D SLOPE
GSI _I D_HOR
GSI _I D_HGT
GSI _| D_NHOR
GSl _| D_DHOR
GSlI _| D_NHGT
GSlI _| D_DHGT

GSI _| D_NSLOPE
GSI _| D_DSLOPE

GSl _| D_CODE

GSI | D_CODE 1
GSI _| D_CODE 2
GSl _| D_CODE 3
GSl _| D_CODE_4

Update the measurement data.
Opens adiaog to display WI's.

Meaning

point number

serial number

device type

first time art

second time art

horizontal angle

vertical angle

nominal horizontal angle
difference horizontal angle
nominal vertical angle
difference vertical angle
dope distance

horizontal distance

height difference

nominal horizontal distance
difference horizonta distance
nominal height difference
difference height difference
nominal slope distance
difference dope distance
code information
information 1

information 2

information 3

information 4
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GSI _I D_CODE_5 information 5
GSI _I D_CODE_6 information 6
GSlI _ID CODE 7 information 7
GSlI _ID CODE 8 information 8
GSl _| D_PPMM mm and ppm
GSl _I D Sl GvA distance count and deviation
GSlI _ID W mm

GSl _I D_PPM ppm

GS| _ID REM 1 remark 1

GS|l _I D_REM 2 remark 2

GSl _ID REM 3 remark 3

GSl _ID REM 4 remark 4

GSl _ID REM 5 remark 5

GSl _ID_REM 6 remark 6

GSl _ID REM 7 remark 7

GS| _ID_ REM 8 remark 8

GS| _ID_REM 9 remark 9

GSI_ID E east co-ordinate

GSI _ID N north co-ordinate

GSl _ID H height

GSl _I D _EO east station co-ordinate
GSlI _ID N0 north station co-ordinate
GSl _ID HO station height

GSlI_ID HR reflector height

GSlI _IDH instrument height

GSI _I D_I NDI V individual point number
GSl _ID PTLA number of the last recorded point

GSl _| D_STEP increment of the running point
number

GSl _I D_SPTNR station point number
GSl _I D_EMPTY blank line

GSI _| D_NONE end mark

GSI _I D_UNKNOWN  unknown WI
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6.4.3 Data Structures for the GSI Functions

GSI_WDi g _Entry_Type: Dialog entry information

Description  This data structure is used to store information about the entries
(datafields) of the WI dialog.

TYPE GSI_WD g Entry_Type

ild AS | nt eger Theidentifier of the dialog entry. For
possible value see WI constants.

i Dat aType AS I nteger The type of the date stored in dVal ue
or sVal ue. For possible value see table
below.

AS i Dat aType Meaning
GSl _AsCl | ASCII data (stored in sVal ue)
GSI _ASCI | _SI GN signed ASCII data (stored in
sVal ue)
GSI _DOUBLE double data (stored in dVal ue)
| valid AS Logi cal TRUE if the value isvalid.
dval ue AS Doubl e Dataif valueis of type Doubl e.
sVal ue AS Stringlo Dataif valueisof type St ri ng.

END GSI WD g Entry_ Type

Wi_List: An array of GSI_WiDIg_Entry Type

Description  Thisarray consistsof GSI _ MAX_REC W elements of the type
GSI _WDig_Entry_Type.

GSl_Rec |d_List: An array of integers (indicating Wl—identifications)

Description  Thisarray consistsof GSI _ MAX_REC W elements of the type
Integer. It is used to define the recorded
val ues (recnask).

GSl_Dlg_Id_List: An array of integers (indicating Wi—dentifications)

Description  Thisarray consistsof GSI _DLG LI NES elements of the type
Integer. It is used to define the displayed
val ues (display nask).
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GSl_Point_Coord_Type:

Point co-ordinate data

Description  This data structure is used to store a point name and its co-
ordinates.
TYPE GSI _Poi nt _Coord_Type
sPt Nr AS Stringl0  point number
dEast AS Doubl e east co-ordinate
dNort h AS Doubl e north co-ordinate
dHei ght AS Doubl e height co-ordinate
| Pt NrValid AS Logical TRUE if point number is
valid
| Evalid AS Logi cal TRUE if east co-ordinate
isvalid
| Nval i d AS Logi cal TRUE if north co-
ordinateisvalid
| Hval i d AS Logi cal TRUE if height co-
ordinateisvalid
END GSI _Poi nt _Coord_Type
6.44  GSl_GetRunningNr
Description  Fetches the running point number and the increment.
Declaration GSI _CGet Runni ngNr( sPntld AS String20,
sPntlncr AS String20 )
Remarks Fetches the running point number and increment for it.
Parameters
sbntid out  therunning point number
sPntlncr out theincrement for the running point
number
See Also GSI _Set Runni ngNr, GSI _GCet I ndi vNr,
GSI _Set I ndi vNr, GSI _I sRunni ngNr
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Return-Codes

Example

RC X successful

DIMsPntld AS String20
DI M sPntlnc AS String20

GSI _Get Runni ngNr ( sPntld, sPntlinc )

6.45  GSl_SetRunningNr

Description

Declaration

Remarks

Parameters

See Also

Return-Codes

Example

Sets the running point number and increment.

GSI _Set Runni ngNr (
BYVAL sPntld AS String20,
BYVAL sPntlncr AS String20 )

Sets the running point number and the increment for it. The
running point number mode is switched on.

sbntid in  Theuser running point number.
sPntincr in The increment for the user point running
number.

GSl _Get Runni ngNr, GSI _CGet I ndi vNr,
GSI _Set I ndi vNr, GSI _I sRunni ngNr

RC X successful

DIMsPntld AS String20
DI M sPntlnc AS String20

GSl _Set Runni ngNr ( sPntld, sPntlnc )

6-132

Version 2.20



GeoBASIC Reference Manual 6. System Functions

6.46  GSl_ GetIndivNr

Description  Fetchesthe individual point number.
Declaration GSI_Cetlndi vNr( sPntld AS String20 )
Remarks Fetches the individua point number.

Parameters
sbPntld out  The user-defined individual point number.

See Also GSI _Get Runni ngNr, GSI _Set Runni ngNr,
GSI _Set I ndi vNr, GSI _I sRunni ngNr

Return-Codes
RC X successful

Example
DM sPntld AS String20

GSI _CetlndivNr( sPntld )

6.47  GS|_SetIndivNr

Description  Setstheindividua point number.
Declaration GSI _Set | ndi vNr (  BYVAL sPntld AS String20 )

Remarks Sets the individual point number. After this call, the running point
number mode is switched to the individual point number. This
mode will be active until replaced by a running number or until the
next save.

Parameters

sPntld in The user-defined individual point number.
See Also GSI _Get Runni ngNr, GSI _Set Runni ngNr,

GSI _Get I ndi vNr, GSI _I sRunni ngNr
Return-Codes

RC X successful
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Example

DM sPntld AS String20

GSI _SetIndi vNr ( sPntld )

6.4.8  GSI_IsRunningNr

Description
Declaration

Remarks

Parameters

See Also

Return-Codes

Example

Queriesif running number is being used.
GSI _I sRunni ngNr (| Runni ngOn AS Logi cal )

If the running number is active the parameter will forced to TRUE
otherwise to FALSE.

I Runni ngOn out  information about the running point
number

GSI _Get Runni ngNr, GSI _Set Runni ngNr,
GSI _Getlndi vNr, GSI_Set I ndi vNr

RC X successful

DI M | Runni ngOn AS Logi cal

GSI _I sRunni ngNr (| Runni ngOn )
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6.49  GSI_SetlvPtNrStatus

Description  Switches the individual point number mode on/off.

Declaration GSI _Set | vPt Nr St at us(
BYVAL | Switch AS Logical )

Remarks Switch the individual point number on or off. When point number
is shown in the display the number will change.

Parameters

| Swi tch in switch for the individual point-number
(TRUE=o0n, FALSE=o0ff )

See Also GSI _Get Runni ngNr, GSI _Set Runni ngNr,
GSl_Get I ndi vNr, GSI_Set I ndi vNr,
GSI _I sRunni ngNr

Return-Codes
RC X successful

Example
GSI _Set | vPt Nr St at us( FALSE )

6.4.10 GSl_IncPNumber

Description  Automatically point number increment.

Declaration  GSI _| ncPNunber ()

Remarks This function increments the running alphanumeric point number.
Parameters none

See Also GSI _Get Runni ngNr, GSI _Set Runni ngNr,
GSI _GetIndi vNr, GSI_Set I ndi vNr
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Return Codes

RC_I VRESULT  Point number is not incremented, possible
reasons could be:

wrong a phanumerically charsin point
number

alphanumerically charsin step
overflow on aaphanumerically char
step islonger as the point number

Example
GSI _I ncPNumber ()

6.4.11 GSI_Coding

Description  Displays adiaog for coding.

Declaration GSI _Codi ng( BYVAL Caption AS _Token)

Remarks The routine starts one code dialog. In dependence of the
availability of the file CODE. HEX on the memory card a standard

code or ainterpreter code dialog is started. If the file exists the
code interpreter dialog is started.

Note Can not be called when a GeoBASIC based code
function isloaded. (The GeoBASIC interpreter is not
re-entrant) Call the GeoBASIC-Code-Function

directly.
Parameters
Capti on in  Theleft caption string of the dialog.
Return-Codes
RC X successful
LDR GeoBASIC is aready running

RECURSI V_ERR
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Example The example usesthe GSI _Codi ng routine to open adialog for
coding.

GS| _Codi ng( " CODE" )

6.4.12 GS|_TargetDIg

Description  Opensadialog for target data settings.

Declaration GSI _Tar get DI g(
BYVAL sCapti on AS _Token,
BYVAL | Al'l owDi st AS Logi cal,
BYVAL | Al | owRef | Hei ght AS Logi cal )

Remarks This routine shows the target data dialog and allows editing point-
number step, reflector height and point-number and calls manual
distance entry, ppm setting and prism setting.

Parameters
sCaption i N Theleft caption string of the
dialog.
[ Al'l owDi st in IflAllowDist = TRUEa
manual distance enteringis
allowed.

| Al'l owRef | Hei ght in Ifl All owRef | Hei ght =
TRUE the manual entering of the
reflector height is possible.

See Also GSl _Set ManDi st, GSI_SetPpm GSI_SetPrism
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Example The example usesthe GSI _Tar get DI g routine to open adialog
for target data settings.
DM I A I owDi st AS Logi cal
DM | Al'l owRef | Hei ght AS Logi cal
| Al | owDi st = TRUE
I Al l owRef | Hei ght = TRUE

GSI _Target D g( "DATA", | Al owDi st,
| Al | owRef | Hei ght )

6.4.13 GSl_SelectTemplateFiles

Description  Showsthe template and files dialog.
Declaration GSI _Sel ect Tenpl ateFiles ( )
Remarks This procedure shows the template and file select dialog.

Parameters

Return-Codes
RC_ X Successful termination.

See Also GSI _Set RecPat h, GSI _Get RecPat h

Example Show the dialog:
GSl _Sel ect Tenpl ateFiles ( )

6.4.14 GSl_QuickSet

Description  Shows the Quickset dialog.
Declaration  GSI _Qui ckSet (BYVAL sCaptionLeft AS _Token)
Remarks This procedure shows Quickset for station setting.

Parameters

sCaptionLeft in L eft caption for the Quickset
diaog
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Return-Codes
RC_ X Successful termination.

See Also GSl _St ati onDat a

Example Show the dialog:
GSlI _QuickSet ( "BASIC' )

6.4.15 GSI_SetRecFormat

Description  Defines the recording format.

Declaration GSI _Set RecFor nat (
BYVAL i RecFormat AS Integer )

Remarks This procedure sets the recording format to 8-digit GSI
(GSI _RECFORVMAT_GSl ) or 16-digit GSI
(GSI _RECFORNMAT_GSI 16).

Parameters
i RecFor nat in Recording format

Return-Codes
RC_ X Successful termination.

See Also GSl _Get RecFor mat

Example This example gets the actual recording format and sets it the format
to GSl 16-digit:

DI M i RecFormat AS | nteger

GS| _CGet RecFormat (i RecFormat )
GS| _Set RecFor mat ( GSI _RECFORVAT_GSI 16 )
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6.4.16 GSI_GetRecFormat

Description  Returns the actual recording format.

Declaration GSI _Get RecFor mat ( i RecFormat AS | nt eger )

Remarks This procedure returns the actual recording format. Valid formats
are GSI _RECFORMAT_GSI and GSI _RECFORVAT_GSI 16.
Parameters
i RecFor nat out Recording format
Return-Codes
RC X Successful termination.

See Also GSl _Set RecFor mat
Example see GS| _Get RecFor mat

6.4.17 GSI_SetRecPath

Description  Defines the recording path.

Declaration GSI _Set RecPat h(
BYVAL i Pat hl nfo AS I nt eger,
BYVAL sFil eNane AS Fil eNane,
BYVAL sFilePath AS FilePath )

Remarks This procedure defines where the data will be recorded. If
i Pat hl nf o isset to GSI _| NTERFACE, then the datawill be
sent to the RS232 line and the other parameters are not be
interpreted. If i Pat hl nf o isset to GSI _ EXTERNAL, then
sFi | eNamne defines the filenamei.e. "DATA. GSI " and
sFi | ePat h definesthefile-path, i.e. "A: \\ GSI ".

Parameters
i Pat hl nfo in Defines where the data are
recorded
sFi | eName in Valid Filename (8+3 format)
sFi | ePat h in file-path
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Return-Codes
RC_ X Successful termination.

See Also GSl _Get RecPat h
Example This example shows the actual recording path and set it to the

RS232 line:
DIMsFile As Fi | eNane
DI M sPat h As Fil ePat h

DIMiPathlnfo As |Integer

GSl _Cet RecPat h(i Pat hl nfo, sFile, sPath)
IF iPathlnfo = GSI _EXTERNAL THEN
MM _PrintStr(0, 1,
"RecFil e-CARD: "+sFile, TRUE)
MM _PrintStr(0, 2,
Path: " + sPath, TRUE)
ELSE
MM _PrintStr(0, 1,
"RecPath - serial line", TRUE)
END I F
GSl _Set RecPat h( GSI _I NTERFACE, sFile, sPath)

6.4.18 GS|_GetRecPath

Description  Returns the recording path.

Declaration GSI _Get RecPat h(
i Pat hl nfo AS Integer,
sFi | eName AS Fil eNane,
sFilePath AS Fil ePath )

Remarks This procedure returns where the data will be recorded. If
i Pat hl nf o = GSI _I NTERFACE, then the datawill be sent to
the RS232 line and the other parameters are not valid. If
i Pat hl nf o = GSI _EXTERNAL, then sFi | eNane definesthe
filenamei.e. "DATA. GSI " and sFi | ePat h defines the file-path,
i.e. "A\\GSl ",
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Parameters

Return-Codes

See Also

Example

i Pat hl nfo out Recording info

sFi | eName out Filename (8+3 format)
sFi | ePat h out File-path

RC_ X Successful termination.

GSl _Set RecPat h
e GSl _Set RecPat h

6.419 GSI_CommDlg

Description
Declaration

Remarks

Example

Shows the communication dialog.
GSI _ConmDl g()

The routine starts the communication dialog, where the
communication settings such as baudrate, protocol, parity,
terminator, and the number of data bits can be displayed and
edited.

GSI _CommDi g()

6.420 GSI_WiDlIg

Description  Opensadiaog to display wi’s.

Declaration GSI_W D g( List AS W _List,
nW AS I nteger,
nCurrent AS | nteger,
nMax AS | nteger )

Remarks This routine displays the values of the given wi-list Li st ( seethe
description of the WI constants for possible values). The values are
only displayed and cannot be edited in the dialog.
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Parameters

See Also

Example

Li st i N Thevaluesfor the displayed W’ s.

nwW i N Thenumber of displayed W' s. The
maximum number for nW is
GSI _MAX REC W.
nCurrent in Thenumber of the current point.
nVax i N The maximum number of points.

GSI _GetWENtry

The examplefirst usesthe GSI _Get W Ent r y routineto fetch
data from the Theodolites data pool and then displays this data
usingthe GSI _W DI g routine.

DMi W AS | nt eger

DM i Act AS | nt eger

DI M i Max AS | nt eger

DIM WList AS W _List

scrollbar initialization

iW = 4 " to justify vertical scrollbar
iAct = 3 ' current el ement
i Max = 10 " to justify horizontal scroll bar

define WList
GSl_GetWEntry( GSI_ID PTNR  WList(1) )
GSl_GetWEntry( GSI_ID Hz, WList(2) )
GSl_GetWEntry( GSI_ID SLOPE, WList(3) )
GSl_GetWEntry( GSI_ID CODE, WlList(4) )

6421 GS|_GetWiEntry

Description  Get data from the Theodolite data pool.
Declaration GSI _Get W Ent r y(
W ldentification AS Integer,
WENntry AS GSI_ WD g Entry Type )
Remarks Thisroutine is used to fetch data from the Theodolite data pool. All
existing wi’s can be fetched ( see the description of the WI
constants for possible values).
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Parameters
Wldentification in  Theidentification of the WI.
WEntry out TheW!I entry data. See the
description of

GSI_WDig_Entry_Type
for further information.

See Also GSI_WDig, GSI_SetWEntry
Example See example GSI _W Dl g.

6.422 GSl_SetWiEntry

Description  Put datato the Theodolite data pool.

Declaration GSI _Set W Ent ry(
W ldentification AS Integer,
WENntry AS GSI_ WD g Entry Type )

Remarks Thisroutineis used to put data to the Theodolite data pool. See the
description of the WI constants.

Parameters
Wldentification in  Theidentification of the WI.
WEntry in  TheW!I entry data. Seethe
description of

GSI_WDIg_Entry_Type
for further information.

See Also GSI_WDig, GSI_GetWEntry
Example See example GSI _W Dl g.
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6423 GS|_GetRecMask

Description
Declaration

Remarks

Parameters

See Also

Example

Get the definition of the user registration mask.
GSl _Get RecMask( RecW Mask AS GSI _Rec_Id_List)

This routine fetches the definition of the user registration mask.
This mask can be set with GSI _Set RecMask. The values of the
standard record mask can be obtained calling

GSI _Get St dRecMask. All unused elements are set to

GSl| _I| D_NONE.

RecW Mask out  The definition of the registration mask.
The elements of the array are the
identification numbers of the W’ s. See
the description of the WI constants.

GSI _Set RecMask, GSI _Get St dRecMask,
GSI _Def i neRecMaskDl g

The example usesthe GSI _Get RecMask routine to fetch the data
from the user registration mask.
DI M RecW Mask AS GSI _Rec_Id_List

GS| _CGet RecMask( RecW Mask )

6.4.24 GS|_SetRecMask

Description  Set the definition of the user registration mask.

Declaration GSI _Set RecMask( RecW Mask AS GSI _Rec_Id_List)

Remarks This routine sets the definition from the user registration mask. The
current mask can be fetched with GSI _Get RecMask. To get the
values of the standard record mask, the routine
GSI _Get St dRecMask can be used. All unused elements should
besetto GSI _I D_NONE.
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Parameters

See Also

Example

Note 1) W Ent ri es must be unique, hence may not appear
doubly.
2) Only GSI _MAX_REC_W number of entries may be
defined.

RecW Mask  in Thedefinition of the registration mask.
The elements of the array are the
identification numbers of the W’ s. See
the description of the WI constants.

GSI _Get RecMask, GSI _Get St dRecMask,
GSI _Def i neRecMaskDl g

The example sets the registration mask to the standard registration
mask. First the GSI _Get St dRecMask routine fetches the
standard registration mask. Then it sets the user registration mask
toit.

DI M RecW Mask AS GSI _Rec_Id_List

GSI _Cet St dRecMask( RecW Mask )
GS| _Set RecMask( RecW Mask )

6.4.25 GS|_GetStdRecMask

Description  Get the definition of the standard registration mask.
Declaration GSI _CGet St dRecMask( RecW Mask AS
GSl _Rec_Id List )
Remarks This procedure fetches the definition from the standard registration
mask. The recording mask can be set with GSI _Set RecMask.
To get the values of the user record mask, the routine
GSl _Get RecMask can be used. All unused elements are set to
GSI _| D_NONE.
Parameters
RecW Mask out  The definition of the registration mask.
The elements of the array are the
identification numbers of theW ’ s. See
the description of the WI constants.
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See Also

Example

GSI _Set RecMask, GSI _Get RecMask,
GSl| _Get RecSt divaskAl |,

GSl _Get St dRecMaskCart esi an,

GSI _Def i neRecMaskDl g

See example GSI _Set RecMask.

6.426 GSl_GetStdRecMaskAll

Description

Declaration

Remarks

Parameters

Return-Codes

See Also

Example

Get the definition of the standard polar and Cartesian registration
mask.

GSl _Get St dRecMaskAl | (
RecW Mask AS GSI _Rec_ld_List )

This procedure fetches the definition from the standard registration
mask containing polar and Cartesian WIs. The recording mask can
be set with GSI _Set RecMask. To get the values of the user
record mask, the routine GSI _Get RecMask can be used. All
unused elements are set to GSI _1 D_NONE.

RecW Mask out  The definition of the registration mask.
The elements of the array are the
identification numbers of the W’ s. See
the description of the WI constants.

RC X Successful termination.

GSI _Set RecMask, GSI _Get RecMask,
GSl _Defi neRecMaskDl g, GSI _Cet RecSt dvask,
GSl _Get St dRecMaskCart esi an

See example GSI _Set RecMask.

Version 2.20

6-147



GeoBASIC Reference Manual 6. System Functions

6.4.27 GSlI_GetStdRecMaskCartesian

Description

Declaration

Remarks

Parameters

Return-Codes

See Also

Example

Get the definition of the standard Cartesian registration mask.

GSI _Get St dRecMaskCart esi an (
RecW Mask AS GSI _Rec_ld_List )

This procedure fetches the definition from the standard Cartesian
registration mask. The recording mask can be set with

GSI _Set RecMask. To get the values of the user record mask,
theroutine GSI _Get RecMask can be used. All unused elements
areset to GSI _| D_NONE.

RecW Mask out  The definition of the registration mask.
The elements of the array are the
identification numbers of the W’ s. See
the description of the WI constants.

RC X Successful termination.

GSI _Set RecMask, GSI _Get RecMask,
GSl _Defi neRecMaskDl g, GSI _Cet RecSt dvask,
GSl| _Get RecSt divaskAl |

See example GSI _Set RecMask.

6.4.28 GS|_DefineRecMaskDlg

Description
Declaration

Remarks

See Also

Defines the recording mask dialog.
GSl _Defi neRecMaskDi g()

Defines the contents of the recording mask. Using a dialog with
list-fields, the user can select the items for the user registration
mask. This routine is an interactive equivalent to the routines
GSl _Get RecMask and GSI _Set RecMask.

GSI _Get RecMask, GSI _Set RecMask,
GSl _Get St dRecMask
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Example

GSI _Def i neRecMaskDi g ()

6.4.29 GS|I_ManCoordDlg

Description

Declaration

Remarks

Parameters

Show the manual co-ordinate input dialog.

GSI _ManCoor dDl g(
BYVAL sCapti on AS _Token,
BYVAL i Poi nt Type AS I nteger,
Poi nt AS GSI _Poi nt _Coord_Type,
BYVAL | Hei ght Must AS Logi cal,
BYVAL | Al l owRec AS Logi cal,
BYVAL sHel pText AS _Token )

This routine shows the manua co-ordinates input dialog and
allows editing, coding and recording. The type of co-ordinates
(station or target) can be selected using i Poi nt Type. Recording
to the current data-file (defined in GSI _| npor t Coor dDI g) with
REC or leaving this function with CONT isonly possible if the
point number isvalid, and at least E- and N-co-ordinates are valid.
Depending on | Hei ght Must must the Height / Elevation-co-
ordinate be valid too. Leaving using ESC or END (Shi f t - F6) is
always possible. Recording and coding sets the according valuesin
the Theodolite data-pooal too.

sCaption in  Themaximal five-character long left
part of the title bar.

i Poi nt Type in  sation or target point. For the values

for Poi nt Type see table below

Point Type Meaning

GSI _STATION  station point
number

GSI _INDIV_TG individual target
number

GSl _RUN TG running target
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Poi nt

Poi nt

| Hei ght Must

| Al l owRec
sHel pText

See Also GSI _I npor t Coor dDl g

in
in

only point number, co-ordinates will
be set to O

point number and -co-ordinates. For

further information see the description
of GSI _Poi nt _Coord_Type
TRUE: height co-ordinate must be
entered

FALSE: Height is optional. If no
height co-ordinate entered, then

Poi nt . dHei ght =0 and

Poi nt . | HvVal i d=FALSE

TRUE: alows recording and coding

Thistext is shown, when the help
button SHI FT- F1 is pressed.

Example
DI M Poi nt AS GSI _Poi nt _Coord_Type
GSI _ManCoordDi g ( "TEST", GSI_STATIQN, Point,
TRUE, TRUE,
"This is the Hel ptext" )
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6.4.30 GSl_ImportCoordDIg

Description

Declaration

Remarks

Show the co-ordinate import dialog.
GSI _I nmpor t Coor dDl g(

BYVAL sCaption AS _Token,
BYVAL i Poi nt Type AS I nteger,
Point AS GSI _Poi nt _Coord_Type,
BYVAL | Fronfst art AS Logi cal,
BYVAL ilnportFile AS I nteger,
BYVAL | Hei ght Must AS Logi cal,
BYVAL | Al l owRec AS Logi cal,
BYVAL | Al | owvain AS Logi cal,
BYVAL sl nportHel p AS _Token,
BYVAL sl nput Hel p AS _Token,
BYVAL sF2Button AS _Token,
BYVAL sF3Button AS _Token)

This routine contains tree dial ogues, the search-, the view- and the
manual-input dialog. The type of co-ordinates (station or target)
can be selected using i Poi nt Type. The search didog alows
selecting the data- or the measure file and editing a point-number.
Depending on the pressed button, the manua co-ordinate input
function (only if Al | omvan = TRUE, see

GSl _ManCoor dDl g) or the view-co-ordinates dialog will be
called.

The start of searching (top or end of file) can be selected with
Fr onfst ar t . With the two search keys, the user can step from one
valid point to the next in both directions.

Rulesfor avalid point:

- point number found
- E- and N-co-ordinates (target or station) exists and are valid
- depending on bHei ght Must , avalid height / elevation -co-
ordinate

must exist to within the file too.

If no valid point exists or no more valid points are in the desired
search direction, awarning message will be displayed.
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Parameters

sCaption

i Poi nt Type

Poi nt

Poi nt

| Frontt art
ilnmportFile

| Hei ght Must

| Al'l owRec
| Al | owivan

sl nport Hel p
sl nput Hel p

The maximal five-character long left
part of the title bar.

station or target point. For the values
for Poi nt Type see table below

Point Type
GSI _STATI ON

Meaning
station point
number
individua target
number

GSl _RUN TG running target
Only point number, the co-ordinates
will be set to 0.

point number and -co-ordinates. For
further information see the description
of GSI _Poi nt _Coor d_Type.

TRUE: start search from top of file
defines the source file for importing.

For the valuesfor | mport Fi | e see
table below

Import File

GS| _FI LE_MEAS
GS| _FI LE_DATA DATA file
GS| _FI LE_LAST last used file
TRUE: height co-ordinate must be
entered

FALSE: Height is optional. If no
height co-ordinate entered, then

Poi nt . dHei ght =0 and
Poi nt . | Hval i d=FALSE

TRUE: alows recording and coding

GSI _INDIV_TG

Meaning
MEASfile

TRUE: allows manual co-ordinates
entering

Help text for import dialog.
Help text for manual input dialog.
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See Also

Example

sF2But t on in  Textfor activating F2 button.
sF3Butt on in  Textfor activating F3 button

GSI _ManCoor dDl g

DI M Poi nt AS GSI _Poi nt _Coord_Type

GSl _I mport CoordDi g( "I MP", GSI_INDIV_TG
Poi nt, TRUE, GSI_FILE DATA, FALSE,
TRUE, TRUE, "lnport Help Text",
"l nput Help Text", "F2", "F3" )

6.4.31 GSI_ImportCoordDIlg_DSearch

Description

Declaration

Remarks

Import co-ordinates.
GSl _I mport Coor dDl g_DSear ch(

BYVAL sCaption AS _Token,
BYVAL sCaptionLeft AS _Token,
BYVAL i Poi nt Type AS I nteger,
Point AS GSI _Poi nt _Coord_Type,
BYVAL | Fronfst art AS Logi cal,
BYVAL ilnportFile AS I nteger,
BYVAL | Hei ght Must AS Logi cal,
BYVAL | Al | owRec AS Logi cal,
BYVAL | Al | owvan AS Logi cal,
BYVAL | Direct Sear ch AS Logi cal,
BYVAL sl nportHel p AS _Token,
BYVAL sl nput Hel p AS _Token,
BYVAL sF2Button AS _Token,
BYVAL sF3Button AS _Token)

This routine contains tree dialogues, the search-, the view- and the
manual-input dialog. The type of co-ordinates (station or target)
can be selected using i Poi nt Type. The search didog alows
selecting the data- or the measure file and editing a point-number.
Depending on the pressed button, the manua co-ordinate input
function (only if Al | omvan = TRUE, see

GSl _ManCoor dDl g) or the view-co-ordinates dialog will be
called.
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The start of searching (top or end of file) can be selected with
Fr onfst ar t . With the two search keys, the user can step from one
valid point to the next in both directions.

The parameter | Di r ect Sear ch definesif the searched co-
ordinates should be directly returned without displaying any
dialog.

Rulesfor avalid point:
- point number found
- E- and N-co-ordinates (target or station) exists and are valid

- depending on bHei ght Must , avalid height / elevation -co-
ordinate must exist within the file too.

If no valid point exists or no more valid points are in the desired

search direction, awarning message will be displayed.
Parameters

sCaption in  Thetitlebar.

sCaptionLeft in  Themaximal five-character long left
part of the title bar.
i Poi nt Type in  sation or target point. For the values
for Poi nt Type see table below
Point Type Meaning
GSI _STATI ON  station point
number

GSI _I NDI V_TG individual target
number

GSl _RUN TG running target

Poi nt in  Only point number, the co-ordinates
will be set to 0.

Poi nt out  point number and -co-ordinates. For
further information see the
description of
GSI _Poi nt _Coord_Type.

| FronSt art in  TRUE: start search from top of file
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ilnportFile in  definesthe source file for importing.
For the valuesfor | mport Fi | e see
table below
Import File Meaning

GS| _FI LE_MEAS MEASfile

GS| _FI LE_DATA DATA file

GSI _FI LE_LAST last usedfile
| Hei ght Must in  TRUE: height co-ordinate must be

entered

FALSE: Height is optional. If no

height co-ordinate entered, then

Poi nt . dHei ght =0 and
Poi nt . | Hval i d=FALSE

[ Al'l owRec in  TRUE: alows recording and coding
I Al l owvain in  TRUE: alows manua co-ordinates
entering

I DirectSearch in  TRUE: direct search without display
sl nport Hel p in  Helptext for import dialog.
sl nput Hel p in  Helptext for manual input dialog.
sF2But t on in  Textfor activating F2 button.
sF3Butt on in  Textfor activating F3 button

See Also GSI _ManCoordDl g, GSI _I nport CoordD g

Example This example searches directly a point and returns its co-ordinates:

DI M Poi nt AS GSI _Poi nt _Coord_Type

Point.sPtNr = "PT A03"

GSI _I nport Coor dDi g( "1 MPORT", "BASIC',
GSI _INDIV_TG
Point, TRUE, GS|_FILE DATA, FALSE,
FALSE, FALSE, TRUE, "",
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6.4.32 GSI_GetDialogMask

Description

Declaration

Remarks

Parameters

See Also

Example

Get the actual measurement dialog definition.

GSl _Get Di al ogMask(
Dl gW Mask AS GSI _Dig_ld List )

This routine fetches the actual definition of the measurement
diaog. The definition can be set with GSI _Set Di al ogMask. To
get the definition of the standard measurement dialog, the routine
GSI _Get St dDi al ogMask can be used. All unused elements are
set to GSI _| D_NONE.

DI gW Mask out  The definition of the measurement dialog.
The elements of the array contains the
identification of the W’ s. Seethe
description of the WI constants..

GSl _Set Di al ogMask, GSI _Get St dDi al oghask,
GSl _Defi neMeasDl g

The example usesthe GSI _Get Di al ogMask routine to fetch the
data from actual measurement dialog.

DM D gW Mask AS GSI _Dig_Id_List

GSl _Cet Di al ogMask( DI gW Mask )
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6.4.33 GS|_SetDidogMask

Description

Declaration

Remarks

Parameters

See Also

Example

Set the definition of the measurement dialog.

GSI _Set Di al ogMask(
Dl gW Mask AS GSI _Dig_ld List )

This routine sets the definition of the measurement dialog. This
definition can be fetched with GSI _Get Di al ogMask. To get the
definition of the standard measurement dial og, the routine

GSI _Get St dDi al ogMask can be used. All unused e ements
should be set to GSI _| D_NONE.

Dl gW Mask in Thedefinition of the measurement dialog.
The elements of the array contains the
identification of the W’ s. Seethe
description of the WI constants.

GSl _Get D gMask
GSI _Get St dDi al ogMask
GSI _Def i neMeasDl g

The examplefirst usesthe GSI _Get St dDI gMask routineto
fetch the data from the standard measurement dialog and the sets
the actual definition of the measurement dialog.

DIM D gW Mask AS GSI_Dig_Id_List

GSl _Get St dDl gMask( Dl gW Mask )
GSl _Set Dl gMask( Dl gW Mask )
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6.4.34 GS|_GetStdDialogMask

Description

Declaration

Remarks

Parameters

See Also

Example

Get the definition of the standard measurement dialog.

GSl _Get St dD gMask(
Dl gW Mask AS GSI _Dig_ld List )

This procedure fetches the definition from the standard
measurement dialog. The definition can be set with

GSl _Set Dl gMask. To get the actua definition of the
measurement dialog, theroutine GSI _Def i neMeasDl g can be
used. All unused elements are set to GSI _| D_NONE.

DI gW Mask out  The definition of the measurement dialog.
The elements of the array contains the
identification of the W’ s. Seethe

description of the WI constants.

GSI _Set Di al ogMask
GSl _Get Di al ogMask
GSI _Def i neMeasDl g

See example GSI _Set DI gMask.

6.4.35 GS|_DefineMeasDIg

Description
Declaration

Remarks

Parameters

Defines the entries of a measurement dial og.
GSI _Defi neMeasDli g( BYVAL sCaption AS _Token)

Interactively defines the contents of the measurement dialog. Using
adialog with list fields, the user can select the items for the actual
measurement dialog. Thisroutineis an interactive equivalent to the
routines GSI _Cet Dl gvask and GSI _Set DI ghvask.

sCaption in  Theléeft caption of thetitle bar. (Upto 5

characters wide.)

6-158

Version 2.20



GeoBASIC Reference Manual 6. System Functions

See Also GSl _Get D gMask
GSl _Set D gMask
GSl _Get St dD gMask

Example
GSI _Def i neMeasDl g( "DEF" )

6.4.36 GS|_CreateMeasDIg

Description  Create and show a measurement dialog.

Declaration GSI _Creat eMeasD g(
BYVAL i Fi xLi nes AS | nt eger
BYVAL sCaptionLeft AS _Token
BYVAL sCapti onRi ght AS _Token
BYVAL sHel pText AS _Token )

Remarks This routine creates and shows a measurement dialog with
i Fi xLi nes fix lines, the left part of thetitle bar
sCapti onLeft, thecaption sCapt i onRi ght , and the help
text sHel pText .

Only one measurement dialog can exist at the sametime. If

GSl _Cr eat eMeasDl g iscaled and there already exists a
measurement dialog, the existing dialog (together with all attached
buttons) is deleted and the new dialog is created.

Note If agraphicsdiaog or atext dialog exist together with a
measurement dialog, al button routines (AddBut t on,
CGet But t on, Del et eBut t on) arerelated to the
measurement dialog.

The shown wi's used in the dialog are defined in the user display
mask (see GSI _Def i neMeasDl g).
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Parameters
i Fi xLi nes i N The number of fix lines. (These lines
are not scrolled.)

sCaptionLeft in Thepart of thetitle bar displayed on
the left border (up to five characters

wide)
sCaptionRi ght in Thecaption of the dialog.
sHel pText i N Thistext is shown, when the help

button SHI FT- F1 is pressed.

See Also GSl _Updat eMeasDl g
GSI _Updat eMeasur enent
GSI _Del et eMeasDi al og

Example See example file ,neas. gbs* too.

This exampl e uses the measure dialog routines

GSl _Creat eMeasDl g, GSI _Updat eMeasDi g,

GSI _Updat eMeasur ment and GSI _Del et eMeasDl g to
execute a measure process.

DI M Val i dFor Rec AS Logi cal
DI M Ret CodeFor Msg AS | nt eger
DI M Wi t Ti me AS | nt eger
DI M i Button AS | nt eger

WitTine = 10 'ns

GSI _CreateMeasDig( 1, "WR', "Measure D al og",
"This is the Hel ptext")
DO
GSl _Updat eMeasur ment ( TMC_MEA_| NC,
Wai t Ti me, Val i dFor Rec,
Ret CodeFor Msg, FALSE )
GSl _Updat eMeasDl g (i Button)
LOOP UNTIL iButton = MM _ESC_KEY

GS| _Del et eMeasDl g()
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6.4.37 GSlI_UpdateMeasDlg

Description
Declaration

Remarks

Parameters

See Also

Example

Update measurement dial og.
GSl _Updat eMeasDi g( i Button As Integer)

This procedure updates the measurement dialog with the actual
values from the Theodolite data pool and returns pressed buttons.

i Button out Contains pressed button identifier. For
detailssee MM _CGet But t on
(I Al'l Keys = TRUE).

GSI _CreateMeasDi g
GSI _Updat eMeasur enent
GSI _Del et eMeasDi al og

Seeexample GSI _Cr eat eMeasDl g and examplefile
.meas. gbs*.

6.4.38 GSI_UpdateM easurment

Description

Declaration

Remarks

Update the measurement data.

GSl _Updat eMeasur mrent (
il nclinePrg AS I nteger,
i Vi t Ti ne AS | nt eger,
| Val i dFor Rec AS Logi cal,
i Ret CodeFor Msg AS | nt eger,
| Chkl ncRangeNow AS Logi cal )

This function updates the measurement values in the Theodolite
data pool. The data are the incline program, angles, distances, time,
reflector height.
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Parameters
il nclinePrg in  Themanner of incline
compensation. Following settings
are possible:
Incline Program Meaning
TMC_MEA | NC getinclination

T™MC_ get inclination
AUTO_I NC  with automatism
T™MC_ get inclination
PLANE_I NC  always with
plane
i Vi t Ti ne in  Thewait timefor aresult (in
ms). Thistimeis used for
synchronising the TMC task.
| Val i dFor Rec out Indicates validity of the
registration

i Ret CodeFor Msg  out  Return code of the measurement

I Chkl ncRangeNow in  TRUE: check incline range
immediate

See Also GSl _Creat eMeasDl g
GSl _Updat eMeasDl g
GSI _Del et eMeasDi al og

Example See example GSI _Cr eat eMeasDl g and examplefile
.meas. gbs*.

6.4.39 GS|_DeleteMeasDialog

Description  Deletes a measure dialog.
Declaration GSI _Del et eMeasDi al og()

Remarks The routine deletes a measure dialog. By deleting the dialog all
user defined buttons added with AddBut t on are deleted as well.

6-162 Version 2.20



GeoBASIC Reference Manual 6. System Functions

See Also

Example

GSI _CreateMeasDi g
GSl _Updat eMeasDl g
GSI _Updat eMeasur enent

See example GSI _Cr eat eMeasDl g and examplefile
.meas. gbs*.

6440 GS|_StartDisplay

Description

Declaration

Remarks

Parameters

Return Codes

Start display.

GSl _StartDisplay (
BYVAL CaptionRi ght AS _Token,
BYVAL CaptionLeft AS _Token,
BYVAL szCopyright AS String30)

This procedure displays the start display.

Capti onRi ght in Thecaption of thedialog

Capti onLef t i N The maximal five-character long part
of the title bar displayed left of the
Capt i onRi ght , with a separation

symbol.

szCopyri ght i N Copyright string (optional, max. 30
characters)

RC_K Settings were done.

GSI _CONFI G_FNC Same as RC_OK, but the function-

key 'Shift-F2' (CONF) was pressed.
The calling function has to support
the setting/configuration
functionality.

RC_ABORT Termination by 'ESC'-key. No
settings were done.

GSI _TERM NATE_ALL Termination by 'Shift-Esc'. No
settings were done.
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Example The example usesthe GSI _St ar t Di spl ay routineto start a
display.
Di m szCopyright AS String30

szCopyright = "Copyright (c) 1996 Leica V 1.00"
GSl _StartDisplay ( "GECBASI C APPLI CATI ON',
"CGSI", szCopyright )

6.441 GSl_StationData

Description  Dialog for entering the station data.

Declaration GSI _StationData (
BYVAL CaptionRi ght AS _Token,
BYVAL CaptionLeft AS _Token)

Remarks This procedure displays a dialog and allows entering the station

data.
Parameters
CaptionRight in Thecaption of thedialog
Capti onLef t i N The maximal five-character long part
of the title bar displayed left of the
Capt i onRi ght , with a separation
symbol.
Return Codes
RC_K Settings were done. Station-data
stored internally (WIR).
RC_ABORT Termination by 'ESC'-key. No settings
were done.
GSl Termination by 'Shift-F6' (End). No
TERM NATE_ALL  settings were done.
Example The example usesthe GSI _St at i onDat a routine to start a

display.
GSI _StationData ( "BASIC', "STATI ON- DATA" )
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6.442 GSI_Setup

Description  Measure and registration dialog.
Declaration GSI _Setup ( )
Remarks This procedure starts standard set-up dialog.

Parameters

none
Return Codes

RC K Success
See Also

Example Start the set-up dialog.

GSl _Setup ()

6.4.43 GSI_Measure

Description  Measure and registration dialog.

Declaration GSI _Measure ( )

Remarks This procedure the measure and registration dialog.
Parameters
none
Return Codes
RC K Success
Example Do ameasure and registration dial og.

GSI _Measure ()
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6.4.44 GS|I_RecordRecMask

Description

Declaration

Remarks

Parameters

Return Codes

See Also

Example

Recording the given wi mask.

GSl _Recor dRecMask (
RecLi st AS GSI _REC | D LI ST,
BYVAL eProgFunction AS Logi cal,
BYVAL bCheckSt dvask AS Logi cal,
BYVAL bl ncAndSet RunPt AS Logi cal)

This procedure records the given wi list. The target can be the
memory card or the interface. The parameter for the interface
depends on the GSI communication (GSI _ConmmDl g) settings.
Errors will shown on the display, when recording list will be stored
in the memory card. Otherwise the error messages will be given on
the interface.

ReclLi st in  recording list
eProgFuncti on in  program flag in the wi's (TRUE =
ON, FALSE = OFF)

bCheckSt dMask in  testing the standard recording
mask

bl ncAndSet RunPt in  increment the point number

RC K Success
RC_| VRESULT registration failure

Record ReclLi st .
DI M RecLi st AS GSI_REC ID_LIST

initialize RecList with adequate val ues
GSl _RecordRecMask ( RecList, TRUE, TRUE, TRUE )
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6.5 CENTRAL SERVICE FUNCTIONS CSV

6.5.1  Summarizing Lists of CSV Types and Procedures

6.5.1.1 Types

type name
TPS_Fam Type
Date Ti ne_Type
Dat e_Type

Ti me_Type

6.5.1.2 Procedures

procedure name
CSV_ChangeFace

CSV_Del ay
CSV_Cet ATRSt at us
CSV_Cet Current User

CSV_GCet Dat eTi e
CSV_Get DL
CSV_GCet El apseSysTi ne

CSV_Get GBI Ver si on

CSV_GetInstrunment Fanmi |y
CSV_Cet | nst runment Nane
CSV_Cet | nstrunment No
CSV_GCet Laser Pl umret
CSV_GCet LockSt at us

description

Information about the current hardware.
Date and time information.

Date information.

Time information.

description

Do an absolute positioning to the
opposite.

Delay routine
Gets the current ATR state.

Returns the name and number assigned to
the current user.

Get the date and the time of the system.
Returns the diode laser state

Returns the difference between a
reference time and the system time.

Returns the release number of the
GeoBASIC interpreter

Get information about the system.

Get the LEICA specific instrument name.
Get the instrument number.

Returns the laser plummet state

Getsthe current state of the locking
facility.
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CSV_Cet LRSt at us

CSV_GCet Pri smlype

CSV_Get SW/er si on

CSV_Get SysTi ne

CSV_Cet User | nst r ument Name
CSV_Cet User Nane

CSV_Laser poi nt er
CSV_Lockln
CSV_LockQut
CSV_MakePosi ti oni ng
CSV_Set ATRSt at us

CSV_Set Current User
CSV_Set DL

CSV_Set Laser Pl unmet
CSV_Set Li ght Gui de
CSV_Set LockSt at us

CSV_Set Pri smType
CSV_Set User | nst r unent Name
CSV_Set User Nane

Returns the status of the system.
Returns the used prism

Get the version of the system software.
Returns the system time.

Get the user defined instrument name.

Returns the name associated with the
given user number.

Switch on/ off the laser pointer.
Startslocking (ATR)
Stopslocking (ATR)

Do an absolute positioning.

Sets the current state of Automatic Target
Recognition.

Set the current user.

Switches the diode | aser

Switches the laser plummet

Switch on/ off the light guide.

Sets the current state of the locking
facility.

Sets the used prism

Set the user defined instrument name.

Set the name associated with the given
user number.
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6.5.2 Data Structures for the Central Service Functions

6.5.2.1 Date Time Type: Dateand Time

Description  These data structures are used to store date and time information.
TYPE Dat e_Type

i Year AS | nteger year asa4 digit number
i Mont h AS I nteger monthasa?2 digit number
i Day AS | nteger dayasa?2digit number

END Dat e_Type

TYPE Ti me_Type

i Hour AS Integer hourasa?2 digit number (24 hours
format)

i Mnute AS | nteger minutesasaz2 digit number

i Second AS | nteger secondsasa?2 digit number

END Ti me_Type

Date Ti ne_Type
Dat e AS Date_Type date (as defined above)
Ti me AS Ti me_Type time (as defined above)
END Ti me_Type

6.5.2.2 TPS Fam_Type: Information about the system

Description  This data structure is used to store information about the hardware.
Further information about the hardware can be obtained by your
local Leicarepresentative.

TYPE TPS_Fam Type
i O ass AS I nteger Theclassof the system. Values:
Id Meaning

TPS1100 TPS 1100
TPS1700 TPS 1700
TPS1800 TPS 1800
TPS5000 TPS 5000

| EDMBui I t1n AS Logi cal EDM built-in
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| EDMTypel | AS Logi
| Motori zed AS Logi
| ATR AS Logi
| EGL AS Logi
| DBVer si on AS Logi
| Di odeLaser AS Logi
| Laser Pl umet AS Logi
I Si mul at or AS Logi

END TPS_Fam Type

cal EDM built-in, type I

cal  Motorised

cal  Automatic Target Recognition
(ATR)

cal EGL GuideLight

cal Database - version, not GSl -
version

cal Diode Laser

al Laser Plummet

cal  Hardwareissimulator on

Windows-PC

Get the date and the time of the system.

Dat eAndTi me AS Date Time_Type )

The CSV_Cet Dat eTi ne routine reads the date and the time from

the system's real-time clock (RTC) and returns the values in the
structure Dat e_Ti me_Type. Inthe case of TPS_Sim the system

6.5.3 CSV_GetDateTime
Description
Declaration CSV_Cet Dat eTi ne(
Remarks

clock will be read.
Parameters

Dat eAndTi ne
Return Codes

RC_UNDEFI NED

out

The structure for the date and the
time.

The date and time is not set (not yet/not
any longer).
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Example

The example usesthe CSV_Get Dat eTi e routine to get the date
and the time of the system and displays the values.

DI M DT AS Date_Ti me_Type

ON ERROR RESUME
CSV_Get Dat eTi me( DT )

IF ERR = RC_OK THEN
MM _Printint( O,
MM _Printint( 6,

0 DT. Date.i Year, TRUE )
0
MM _Printint( 10, O,
1
1
1

DT. Date.i Month, TRUE )
DT. Date.i Day, TRUE )
DT. Ti me. i Hour, TRUE )
DT. Time.i M nute, TRUE)
DT. Ti me. i Second, TRUE)

MM _Printint( O,
MM _Printint( 4,
MM _Printint( 8

WWWwWwwu

ELSElI F ERR = RC_UNDEFI NED THEN
MM _PrintStr( 0, O,
"Date and tine not set.", TRUE )
ELSE
MM _PrintStr( 0, O,
"Unexpected error code.", TRUE )
END | F

6.5.4 CSV_GetlnstrumentName

Description  Get the LEICA specific instrument name.
Declaration CSV_Cet | nstrunent Nanme( sNane AS String30 )
Remarks The CSV_Cet | nst r unent Nane routine returns the name of the

system in the string sNane.

TPS Sm  Alwaysddivers"TCA1100".
Parameters

sNanme out  TheLEicA specific instrument name.
Return Codes

none
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See Also CSV_Get User | nst r umrent Nane,
CSV_Set User | nst r unent Nane,
CSV_GCet | nst runent No,
CSV_GetInstrunment Fanmi |y

Example The example usesthe CSV_Get | nst r umrent Nane routine to get
the instrument name and displaysiit.

DI M sName AS String30

CSV_CGet I nst runent Nare ( sNane )
MM _PrintStr ( 0, 0, sNane, TRUE )

6.5.5 CSV_GetlnstrumentNo

Description  Get the instrument number.
Declaration CSV_Cet |l nstrunent No( i Serial No AS Integer )

Remarks The CSV_Cet | nst r unent No routine returns the serial number
of the system.

TPS Sm  AlwaysddiversO.

Parameters
i Serial No out Theseriad number of the system.

Return Codes
none

See Also CSV_Get | nst rument Nane,
CSV_GetInstrunment Fanmi |y

Example The example usesthe CSV_Get | nst r urent No routine to get
the instrument number and displaysit.
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DIMi Serial No AS I nteger

CSV_Cet I nstrument No( i Serial No )
MM _Printint( O, 1, 20, iSerial No, TRUE )

6.5.6 CSV_GetlnstrumentFamily

Description

Declaration

Remarks

Parameters

See Also

Example

Get information about the system.

CSV_Get I nstrunment Fami | y(
Fam |y AS TPS_Fam Type )

The CSV_Cet | nst runent Fami | y routine returnsthe class
and the instrument type of the system (see description of the data
structure TPS_Famfor return values).

TPS Sm  Alwayssets Fani | i y. | Si mul at or to TRUE
and Fam | y. i d ass to TPS1100.

Fam |y out Containsthe classand instrument type data.
See description of the data structure
TPS_Famfor return values.

CSV_GCet | nst runent Nane,
CSV_GCet | nst runent No

The example usesthe CSV_Get | nst r ument Fani | y routine to
get information about the instrument and displaysiit.

DM Fami |y AS TPS_Fam Type

CSV_Cet I nstrument Fam ly( Family )
MM _Printint( O, 1, 10, Family.id ass, TRUE )
IF (Fam ly. | Simulator) THEN
MM _PrintString( 0, 2, 10, "ON TPS_SIM', TRUE)
END I F
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6.5.7 CSV_GetSWVersion

Description  Get the version of the system software.

Declaration CSV_CGet SWer si on( i Rel ease AS I nt eger,
i Version AS Integer )

Remarks The CSV_CGet SW/er si on routine returns the Release number
and the number of the system software version. These numbers can
be interpreted together as software identification
(Rel ease. Ver si on, eg. 1.05).

|[TPS Sim  Délivers the version of the smulator.

Parameters
i Rel ease out  value of the Release number can bein the
range from O to 99
i Version out vaueof the version number can bein the
range from O to 99
See Also

Example The example usesthe CSV_Get SW/er si on routine to get the
system software version and displaysit.

DI M i Rel ease AS Integer
DI M i Version AS Integer

CSV_Cet SW/ersion( i Rel ease, iVersion )

MM _Printval( 0, O, 6, 2,
i Rel ease + i Version / 100, TRUE )

6.5.8 CSV_GetGBIVersion

Description  Returns the release number of the GeoBASIC interpreter.
Declaration CSV_Cet GBI Ver si on(

i Rel ease as | nteger,
i Version as | nteger,
i SubVersion as Integer )
Remarks This function returns the release version of the running GeoBASIC
interpreter.
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Parameters
i Rel ease out Release number
i Version Qut  Version Number
i SubVersi on out Subversion number
Return-Codes
RC_ X Successful termination.
Example This example shows the currently used GeoBASIC interpreter
rel ease number.
DM i Rel As | nteger
DI Mi Ver As | nteger

DI M i SubVer As | nt eger

MM _Creat eText D al og(
6, "-CSV-", "Test CSV', "no help avail able")
CSV_Cet GBI Version (i Rel, iVer, iSubVer)
MM _PrintStr(0, O,
"GBl: "+Str$(iRel) + "." +
Str$(i Ver) +" ."+Str$(i SubVer), TRUE)
MM _Del et eText Di al og()

6.5.9 CSV_GetUserlnstrumentName

Description  Get the user defined instrument name.
Declaration CSV_Cet User | nst runment Nane(sNane AS String30)

Remarks Each system has two names. The LEICA specific instrument name
which cannot be changed (see CSV_GCet | nst r unrent Narne) and
auser defined name which can be changed.

TPS Sm  Alwaysddivers"TCA1100".

Parameters
sNane out user defined instrument name

Return Codes
RC_UNDEFI NED  No user nameis defined.

See Also CSV_Set User | nst r unent Nane,
CSV_Cet | nst runent Nane
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Example The example uses both the CSV_Set User | nst r umrent Nane
and the CSV_GCet User | nst r unent Nane routines to set and
get the user instrument name.

DI M sName AS String30
DI M sMessage AS String30
DiMiButton AS Integer
DM I Valid AS Logi cal

sMessage ="A d user |nstrument name:"

MM _PrintStr( 0, 0, sMessage, TRUE )
CSV_Cet User | nst rument Name( sNane )

MM _PrintStr(0, 1, """"+sName+"""", TRUE)

IValid = TRUE
sMessage = "Enter nane:"
MM _PrintStr( 0, 2, sMessage, TRUE )
MM _Input Str( 15,2, 10,
MM _DEFAULT_MODE, sNane, | Val i d, i Button )
CSV_Set User | nst rument Name( sNane )

sMessage = "New user Instrunent nane:"
MM _PrintStr( 0, 3, sMessage, TRUE )
CSV_Cet User | nst rument Name( sNane )

MM _PrintStr(0, 4, """"+sNanme+"""", TRUE)

6.5.10 CSV_SetUserlnstrumentName

Description  Set the user defined instrument name.

Declaration CSV_Set User | nst r umrent Nane(
BYVAL sName AS String30 )

Remarks See description of CSV_Get User | nst r urent Nane for further
information.

TPS Sm  Hasno effect.
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Parameters

sName in The user defined instrument name; if empty,
the user defined instrument name will be
cleared to the LEICA-specific instrument name.

See Also CSV_GCet User | nst r unent Nane,
CSV_Cet | nst runment Nane

Example See example CSV_Cet User | nst r unent Nane.

6.5.11 CSV_GetCurrentUser

Description  Returns the name and number assigned to the current user.

Declaration CSV_Cet Current User( i UserNr AS I nteger,
sUser Name AS String30 )

Remarks Each user has a name and a humber. The
CSV_Get Current User routine returns name and number of the
active user.
Parameters
i User Nr out  The number of the current user (the

range of user numbers goes from 1 to
CSV_MAX_USERS)

sUser Nanme out Thename of the current user.

Return Codes
none
See Also CSV_Set Current User,

CSV_Cet User Nane,
CSV_Set User Nane
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Example The example uses both the CSV_Set Cur r ent User and the
CSV_Get Curr ent User routinesto set and get the current user.

Dim sUserNane  AS String30
Di m sMessage AS String30
Di mi User Nunber AS I nt eger
Dimi Button AS | nt eger
DimlValid AS Logi cal

sMessage ="current user:"
MM _PrintStr ( 0, 0, sMessage, TRUE )

CSV_Cet Current User (i User Nunber, sUser Nane )
MM _Printint( 0, 1, 3,iUserNunber, TRUE )
MM _PrintStr( 5, 1, sUserNane, TRUE )

sMessage = "new user:"

MM _PrintStr( 0, 2, sMessage, TRUE )

IValid = TRUE

MM _Inputlnt( O, 3, 3, 1, 5, MV _DEFAULT_MODE,
i User Nunmber, [Valid, iButton )

CSV_Set Current User (i User Nunber )

sMessage ="new current user:"
MM _PrintStr( 0, 4, sMessage, TRUE )

CSV_Cet Current User (i User Nunber, sUser Nane )
MM _Printint( 0, 5, 3, iUserNunmber, TRUE )
MM _PrintStr( 5, 5, sUserNane, TRUE )
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6.5.12 CSV_SetCurrentUser

Description  Set the current user.
Declaration CSV_Set Current User (BYVAL i User Nr AS | nteger)

Remarks The CSV_Set Curr ent User routine set the user with the
number i User Nr as active user. This number is remembered
between successive power-downs and power-ups, and resets.

Parameters
i User Nr in  Thenumber of the user to set asthe
current user; the range of user numbers
goes from 1 to CSV_MAX_USERS.
Return Codes

RC CSV_ Y ou cannot reset the number of the
| LLEGAL_USERNR current user to zero or to a number
greater than the maximum allowed
(CSV_MAX_USERS)- you will get this
result and the current user stays
current.

See Also CSV_GCet Current User,
CSV_Cet User Nane,
CSV_Set User Nane

Example See example CSV_Cet Curr ent User .

6.5.13 CSV_GetUserName

Description  Returns the name associated with the given user number.

Declaration CSV_Cet User Nane(byVal i User Nr AS I nteger,
sUser Name AS String30)

Remarks Each user has aname and a number. The CSV_Cet User Nane
routine returns the name associated to the given user number. If the
given user number does not exist, the name returned will be an
empty string.
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Parameters

Return Codes

See Also

Example

i User Nr in  Thenumber of the user. (The range of
user numbers goes from 1 to
CSV_NMAX_USERS)

sUser Name out The name associated to the number.

CSV_I VRESULT This user number does not have a name
associated with it. Thisis not an error as
such but is used to inform the user of
missing data.

CSV_ I LLEGAL _ Y ou cannot use of number which is zero

USERNR or greater than the maximum allowed
(CSV_NMAX_USERS) - you will get this
result and an empty string will be
returned.

CSV_ACCESS Could not access the user data.
ERROR

CSV_Set User Nane
CSV_Cet Current User,
CSV_Set Current User

The example uses both the CSV_Set User Nane and the
CSV_Get User Narre routines to set and get the user name. First
the user can enter a user number, and the program will print this
user's name. Then the user can change this name. The new nameis
read again by the CSV_CGet User Nane routine.

DI M sUser Name AS String30
DI M sMessage AS String30
DI M i User Nunmber AS I nteger
DI M i Button AS | nt eger
DM Valid AS Logi cal

IValid = TRUE

sMessage ="Enter user number:"

MM _PrintStr( 0, 0, sMessage, TRUE )

MM _Inputlnt( O, 1, 3, 1, 5 MM _DEFAULT_MODE,
i User Nunmber, [Valid, iButton )
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CSV_Cet User Nanme( i User Nunmber, sUser Nanme )
MM _PrintStr( 5, 1, sUserNane, TRUE )

sMessage ="Enter user nane:"

MM _PrintStr( 0, 2, sMessage, TRUE )

MM _InputStr( O, 3, 20, MM _DEFAULT_MODE,
sUser Nanme, |Valid, iButton)

CSV_Set User Name( i User Nunmber, sUser Name )

sMessage ="New user nane:"

MM _PrintStr( 0, 0, sMessage, TRUE )
CSV_Cet User Name( i User Nunmber, sUser Nane )
MM _Printint( O, 5, 3, iUserNunmber, TRUE )
MM _PrintStr( 5, 5, sUserNane, TRUE )

6.5.14 CSV_SetUserName

Description  Set the name associated with the given user number.
Declaration CSV_Set User Nane( BYVAL i User N\r AS I nt eger,
BYVAL sUser Nane AS String30)
Remarks See description of CSV_CGet User Nane for further information
Parameters
i User Nr in  Thenumber of the user. (The range of
user numbers goes from 1 to
CSV_MAX_USERS)
sUserName in  Theuser name to be associated with the
user number ini User Nr .
Return Codes
CSV_ I LLEGAL _ Y ou cannot use a number which is zero or
USERNR greater than the maximum allowed
(CSV_NMAX_USERS) - you will get this
and the string will be ignored.
CSV_ACCESS Could not store the name.
ERROR
See Also CSV_GCet User Nane
CSV_Cet Current User,
CSV_Set Current User
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Example See example CSV_Get User Nane.

6.5.15 CSV_GetElapseSysTime
Description  Returns the difference between areference time and the system
time.

Declaration CSV_Cet El apseSysTi ne( i Ref Tine AS I nt eger,
i El apse AS Integer )

TPS Sm  Use PC time base. Time resolution is one second.

Remarks Theroutine CSV_Cet El apseSysTi e returns the difference of
between a given reference timei Ref Ti me and the systemstime.
Whenever the system starts up, the system time is reset.

Parameters
iRefTinme in The reference time.

i El apse out  The difference betweeni Ref Ti me and
the system time. The difference is returned
in[ms).

See Also CSV_Get SysTi ne,
CSV_GCet Dat eTi e

Example The example uses the routine CSV_Cet El apseSysTi ne to get
atime difference.

DIMiEl apse AS Integer
DI M i Ref Ti ne AS I nt eger

CSV_Cet SysTine(i Ref Tine)'returns reference tine
do sonething. . .

CSV_Cet El apseSysTi nme( i Ref Ti me, i El apse )

MM _Printint ( O, 0, 20, iEl apse, TRUE )
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6.5.16 CSV_GetSysTime

Description  Returns the system time.
Declaration CSV_CGet SysTime( i Time AS Integer )

Remarks The routine returns the systems time. Whenever the system starts
up, the system time is reset.

TPS Sm  Ddiversthe system up time of the PC.

Parameters
i Ti me The system timein ms.

See Also CSV_GCet El apseSysTi ne,
CSV_GCet Dat eTi e

Example See CSV_Cet El apsedTi ne.

6.5.17 CSV_GetLRStatus

Description  Returns the status of the system.
Declaration CSV_Cet LRSt atus( i LRStatus AS Integer )

Remarks Theroutine CSV_CGet LRSt at us returns the mode of the system.
The system can either bein local or in Remote mode. For Release
1.0 this function always delivers local mode as an answer.

Note  Thisfunction isreserved for future purposes and has no
specia usage in the current implementation.

TPS Sm  Always delivers LOCAL _MODE.

Parameters

i LRSt at us  The mode of the system. Possible values for the
i LRSt at us are:

Mode Value  Comment
LOCAL _MODE 0 local mode
REMOTE_MODE 1 Remote mode
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Example The example uses the routine CSV_Cet LRSt at us to get the
mode of the system.
DI M i LRStatus AS Integer

CSV_Cet LRSt atus( i LRStat us )
MM _Printint( O, 0, 10, iLRStatus, TRUE )

6.5.18 CSV_SetGuideLight

Description  Switch on/ off the light guide.
Declaration CSV_Set Gui deLi ght ( BYVAL | Li ght AS Logical )
Remarks Switches on / off the guide light.

Parameters

I Light in  Switchon/ off the guide light (TRUE = on,
FALSE = off)

Return Codes

RC_SYSBUSY  EDM isbusy. Guide light cannot be
switched.

RC_NOT_I MPL  Guide light Hardware is not available

Example Switch off the Light guide.
CSV_Set Gui deLi ght ( FALSE )

6.5.19 CSV_Laserpointer

Description  Switch on/ off the laser pointer.
Declaration CSV_Laser poi nter( BYVAL | Laser AS Logical )
Remarks Switches on / off the laser pointer.

Parameters

I Laser in Switchon/ off the Laser pointer (TRUE = on,
FALSE = off)
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Return Codes
RC_SYSBUSY  EDM isbusy. Laser pointer cannot be
switched.
RC_NOT_I MPL  Laser pointer Hardware is not available.
Example Switch off the laser pointer.

CSV_Laser pointer( FALSE )

6.5.20 CSV_MakePositioning

Description Do an absolute positioning.

Declaration CSV_MakePosi ti oni ng( BYVAL dHz AS Doubl e,
BYVAL dV AS Doubl e)

Remarks Absolute positioning of the Theodolite axes to the desired angles
with the currently active tolerance for positioning. If any control
function is active at the point of call, it will be cancelled and the
positioning will be performed. After the positioning the controller
will be automatically activated for manual input for the moving
device. When starting the positioning the calling application has to
take care that a valid inclination planeis available for an angle
measure, as it can normally not be redone during positioning.

The positioning is done with the planes valid at the beginning of it.
During the process no inclination will be measured. The used
positioning method can cause inexact results, especially for steep V

> ~25 GON
Parameters
dHz in Corrected Hz-angle [Radiant]
dav in Corrected V-angle [Radiant]
Return Codes
RC | VPARAM No valid positioning angle.

CSV_DETENT_ERROR  target angle is out of thelimitsor a
collision is occurred.

CSV_TI MEQUT time out at positioning of one or both
axes
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See Also

Example

CSV_MOTOR_ERRCR  error in subsystem
CSV_ANGLE_ERROR  error at measuring the angle
RC_FATAL fatal error

RC_ABORT system abort

BAP_PosTel escope

Perform an absol ute positioning.
CSV_wmakePositioning( 0, 2*atn(1l) ) ' (0, Pi/2)

6.5.21 CSV_ChangeFace

Description
Declaration

Remarks

Parameters

Return Codes

Do an absolute positioning to the opposite.
CSV_ChangeFace( )

Perform positioning into the position opposite to the current. If any
control function is active at the point of cal, it will be cancelled
and the positioning will be performed. After the positioning the
controller will be automatically activated for manual input for the
moving device. When starting the positioning the calling
application hasto take care that avalid inclination planeis
available for an angle measure, asit can normally not be redone
during positioning.

The positioning is done with the planes valid at the beginning of it.
During the process no inclination will be measured. The used
positioning method can cause inexact results, especially for steep V
> ~25 GON

none

RC | VPARAM No valid positioning angle.
CSV_DETENT_ERROR  target angle is out of thelimitsor a
collisionis occurred.

CSV_TI MEQUT time out at positioning of one or both
axes
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CSV_MOTOR_ERRCR  error in subsystem
CSV_ANGLE_ERROR  error at measuring the angle

RC_FATAL fatal error
RC_ABORT system abort
See Also BAP_PosTel escope
Example Perform a change of face.

CSV_ChangeFace()

6.5.22 CSV_Setl ockStatus

Description  Setsthe current state of the locking facility.
Declaration CSV_Set LockSt at us(BYVAL | On AS Logi cal )

Remarks It switches the locking facility on or off.
Parameters
I On in  Switcheson/ off the locking facility
(TRUE = on, FALSE = off)
Return Codes
RC_FATAL fatal error
RC _NOT_I MPL if ATR hardware is not available
RC_ABORT system abort
See Also CSV_Set LockSt at us,
CSV_Lockl n,
CSV_LockQut
Example Perform an absol ute positioning.

CSV_Set LockStatus( TRUE ) ' sw tches | ocking on
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6.5.23 CSV_GetlLockStatus

Description  Gets the current state of the locking facility.
Declaration CSV_Get LockStat us( 1 On AS Logical )
Remarks It queries the TPS system if the locking facility is on or off.

Parameters
[ On out  meaning
FALSE  Locking is switched off.
TRUE Locking is switched on.

Return Codes
RC_FATAL fatal error
RC _NOT_I MPL if ATR hardware is not available
RC_ABORT system abort
See Also CSV_GCet LocksSt at us,
CSV_Lockl n,
CSV_LockQut
Example Perform an absol ute positioning.

DM 1 AS Logi cal

CSV_Set LockStatus( | ) ' queries |ocking

6.5.24 CSV_Lockin

Description  Starts the locking facility.
Declaration CSV_Lockl n( )

Remarks If ATR isswitched on then locking to the target will be done. If no
target available, then manual positioning will be started.

Parameters
none
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Return Codes
AUT_RC_NOT_ENABLED Theodolite without ATR or
lock status not set
AUT_RC MOTOR _ERROR Error at motor control.
AUT_RC DETECTOR_ERROR  Error at ATR
AUT_RC NO TARGET No target at the detection
range

AUT_RC_BAD_ENVI RONMVENT  Bad environment at the
detection range (bad light...)

RC _NOT_I MPL if ATR hardware is not
available

See Also CSV_GCet LocksSt at us,
CSV_Set LockSt at us,
CSV_LockQut

Example This example starts locking.

CSV_LockIn( )

6.5.25 CSV_LockOut

Description  Stops arunning locking function.
Declaration CSV_LockQut ( )

Parameters
none

Return Codes
RC K no error
RC _NOT_I MPL if ATR hardware is not available

See Also CSV_GCet LockSt at us, CSV_Set LockSt at us,
CSV_Lockln
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Example This example stops locking.
CSV_LockaQut ()
6.5.26 CSV_SetATRStatus

Description  Setsthe current state of Automatic Target Recognition.
Declaration CSV_Set ATRSt at us(BYVAL | On AS Logical )

Remarks It switches the ATR facility on or off.
Parameters

I On in  Switcheson/ off the ATR facility

(TRUE = on, FAL SE = off)

Return Codes

RC_FATAL fatal error

RC_ABORT system abort

RC _NOT_I MPL if ATR hardware is not available
Example Perform an absol ute positioning.

CSV_Set ATRStatus( TRUE ) ' switches ATR on

6.5.27 CSV_GetATRStatus

Description  Getsthe current ATR state.
Declaration CSV_Cet ATRSt at us(1 Onl AS Logi cal )
Remarks It queries the TPS system if the ATR facility is on or off.

Parameters
[ On out  meaning
FALSE ATRisswitched off.
TRUE ATR is switched on.
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Return Codes
RC_FATAL fatal error
RC_ABORT system abort
RC _NOT_I MPL if ATR hardware is not available

Example Get current ATR status.

DM 1 AS Logi cal

CSV_Set ATRStatus( | )

6.5.28 CSV_Deay

Description  Thisroutine delays the execution of a program.
Declaration CSV_Del ay( BYVAL i Delay AS Integer )

Remarks This routine delay using the operating system, that means that
other Theodolite tasks can run during the delay (It is not a busy
waiting).

| Note  Avoid busy waiting using FOR - or WHI LE loops.

TPS Sm  Delay resolution is one second. i Del ay <500

means no delay
Parameters
i Del ay in Timeto delay [ms]
Example This example ,,waits* 2 seconds until it goes on.

CSV_Del ay( 2000 )
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6529 CSV_SetPrismType

Description  Setsthe used prism.
Declaration CSV_Set Pri snifype( BYVAL i Prism as |nteger)

Remarks This function stets the used prismi Pri sm
(BAP_PRI SM_ROUND, BAP_PRI SM TAPE,
BAP_PRI SM 360, BAP_PRI SM USER1,
BAP_PRI SM USER2 or BAP_PRI SM USER3). The user
definabl e prismmnust be defined, otherw se
BAP_PRI SM ROUND i s used.

Parameters

i Prism in  Usedprism
Return-Codes

RC_ X Successful termination.
See CSV_GCet Pri smlype

Example The example sets the 360 degrees prism.

CSV_Set Pri smType( BAP_PRI SM _360)

6530 CSV_GetPrismType

Description  Returns the used prism.
Declaration CSV_CGet Pri snilype(i Prism as | nteger)
Remarks This function returns the used prismi Pri sm
Parameters

i Prism out Used prism
Return-Codes

RC_K Successful termination.
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See CSV_Set Pri smType

Example The example returns the used prism.

DIMiPrismAS |Integer
CSV_Set Pri smType( iPrism)
6.5.31 CSV_SetlaserPlummet

Description  Switchesthe laser plummet.
Declaration CSV_Set Laser Pl ummet ( BYVAL | On as Logical )

Remarks This function switches the optional laser plummet. The plummet
will be switched off automatically after 3 minutes.
Parameters
[ On in  TRUE: switch plummet on
Return-Codes
RC_K Successful termination.
See CSV_GCet Laser Pl unet, CSV_Cetlnstrunent Fam |y

6.5.32 CSV_GetLaserPlummet

Description  Returnsthe laser plummet state.

Declaration CSV_Cet Laser Plumet ( | On as Logical )

Remarks This function returns the state of the optional laser plummet.
Parameters

[ On out TRUE: plummet is switched on
Return-Codes

RC_ X Successful termination.
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See CSV_Set Laser Plunet, CSV_Cetlnstrunent Fam |y

6533 CSV_SetDL

Description  Switches the diode laser.
Declaration CSV_SetDL( BYVAL | On as Logical )

Remarks This function switches the optional diode laser.
Parameters

[ On in  TRUE: switch diode laser on
Return-Codes

RC X Successful termination.
See CSV_GetDL, CSV_GetlnstrunmentFanily

6.5.34 CSV_GetDL

Description  Returns the diode laser state.
Declaration CSV_GetDL( | On as Logical )

Remarks This function returns state of the optional diode laser.
Parameters

[ On out TRUE: diode laser is switched on
Return-Codes

RC X Successful termination.
See CSV_SetDL, CSV_GetlnstrunmentFanily
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ArrayDeclaration

"TYPE" "DIM" Name SubscriptList
"AS' DataType "END"

DataType = ( DataTypeName | "STRING" ™" Length )
SubscriptList = "(" UpperBound { "," UpperBound } ")"
UpperBound = IntegerConstant

Length = IntegerConstant

TypeDeclaration = "TYPE" Name

{ ElementName "AS' DataTypeName }
"END" [ Name ]

ConstantDeclaration = "CONST" Name [ "AS' DataType ] "="
Expression

VariableDeclaration

"DIM" Name [ SubscriptList ]
"AS' DataType

DataType = ( DataTypeName | "STRING" ™" Length )
SubscriptList = "(" UpperBound { "," UpperBound } ")"
UpperBound = IntegerConstant

Length = IntegerConstant

Variable = VariableName { Selector }

Selector = ( ArraySelector | FieldSelector )

ArraySelector "(" SubscriptExpression { ""
SubscriptExpression } )"
"." ElementName

IntegerExpression

FieldSelector
SubscriptExpression
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Expression
LogicalTerm
LogicalFactor
LogicalPrimary

RelationOperator
SimpleExpression

AddOperator
Term
MultOperator
Factor
Primary

StatementSequence
ErrorLabel
Statement

SequentialStatement
Assignment

SelectionStatement
IfStatement

Condition
SelectStatement

ConstantList

LogicalTerm { "OR" LogicalTerm }
LogicalFactor { "AND" LogicalFactor }
{ "NOT" } LogicalPrimary
SimpleExpression

[ RelationOperator SimpleExpression ]
(U=t || ] e ] )
[ AddOperator ] Term

{ AddOperator Term }

)
Factor { MultOperator Factor }
(™™t "MOD" )

Primary [ """ Factor ]
( Variable | Constant | FunctionCall
| "(" Expression ")" )

{ [ ErrorLabel ] Statement }

HandlerLabel ":*"

( SequentialStatement |
SelectionStatement |
LoopStatement |
OnErrorStatement |
ExitStatement |
I0Statement )

( Assignment | SubroutineCall )
Variable "=" Expression

( IfStatement | SelectStatement )

"IF" Condition "THEN"
StatementSequence

{ "ELSEIF" Condition "THEN"
StatementSequence }

[ "ELSE"
StatementSequence ]

"END IF"

LogicalExpression

"SELECT CASE" Expression

{ "CASE" ConstantList
StatementSequence }

[ "CASE ELSE"
StatementSequence ]

"END SELECT"

Constant { "," Constant }

A-2
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LoopStatement
WhileLoop

UntilLoop

ForLoop

Condition
Start

Finish

Step
ExitStatement
LoopExit

RoutineDeclaration

SubroutineDeclaration

FunctionDeclaration

ParameterList

ParameterSpecification ::

Body
CVTDeclaration
CodePart
ExitStatement

RoutineExit

SubroutineCall

( WhileLoop | UntilLoop | ForLoop )

"DO" [ "WHILE" Condition ]
StatementSequence

"LOOP"

"DO"
StatementSequence

"LOOP" [ "UNTIL" Condition ]

"FOR" CounterName "=" Start "TO"
Finish [ "STEP" Step ]
StatementSequence

"NEXT" [ CounterName ]

LogicalExpression

IntegerExpression

IntegerExpression

IntegerExpression

( LoopExit | RoutineExit )

"EXIT"

(' SubroutineDeclaration |
FunctionDeclaration )
[ "GLOBAL" ] "SUB" SubroutineName
[ ParameterList ]
Body
"END" [ SubroutineName ]
"FUNCTION" FunctionName ParameterList
"AS' DataTypeName
Body
"END" [ FunctionName ]
"(" [ ParameterSpecification { ","
ParameterSpecification } ] ")"
[ "BYVAL" ] ParameterName
"AS' DataTypeName
{ CVTDeclaration |
LabelDeclaration } CodePart
( ConstantDeclaration |
VariableDeclaration |
TypeDeclaration )
StatementSequence
( LoopExit | RoutineExit )
"EXIT" ( "SUB" | "FUNCTION" )

[ "CALL" ] SubroutineName
[ ActualParameterList ]
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FunctionCall
ActualParameterList

LabelDeclaration
OnErrorStatement
"GOTO"

HandlerLabel
ErrorLabel

Program

I0Statement

FunctionName ActualParameterList
"(" [ Expression { "," Expression } ] ")"

"LABEL" HandlerLabel
"ON ERROR" ( "RESUME NEXT" |

( HandlerLabel | "0" ) )
Name
HandlerLabel ":"

"PROGRAM" ProgramName
{ CVTDeclaration |
RoutineDeclaration }

"END" [ ProgramName ]

"WRITE" Expression
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ATR

Automatic Recognition means that the TPS can search and recognise a target
automatically.

BAP

This means Basic Application Programs. This subsystem contains several basic
functionalities:

Setup the configuration
Distance measurement and entering the manual distance
Positioning the telescope

csv

This abbreviation stands for Central SerVices.

The subsystem contains several administration functions:
- Clock and time functions

- Functions for instrument identification (instrument name, instrument
family, ....)

- Functions for system information (local, Remote, locking,..)
- Functions for positioning the theodolite

External Routine

A routine that resides in a different part of the TPS-1000-System. Its interface
must conform to certain rules, and it must be made known to the compiler, i.e. the
definition must be compiled and linked to it. External routines can be called from
a GeoBAsIc routine like any other subroutine. They return an error code in the
predefined variable Er r .

TPS
Theodolite Positioning System
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TPS-1000-System

The target hardware and its software, comprising, among others, the GeoBasic
loader objects.

L oader Object

Strictly speaking, the result of the compilation of a program; a binary file that can
be downloaded onto the target hardware. In a more general sense it also used as a
synonym for "program".

GM

The section Geodesy M athematics contains mathematical functions, which are
often used in geodesy applications, for example calculation of intersection , -
clothoid, -average values, -triangle etc. . Furthermore, the accuracy of deviated
values can be calculated.

GS

This abbreviation stands for Geodesy Serial | nterface.

The subsystem contains several functions:
- Functions for registration (point number, rec.-mask,..)
- Functions for create, show, update or delete dialogs
- Functions for fetching data from WIR data pool

MMI

The subsystem MMI (M an M achine I nterface) manages the user interaction with
the system.

Module

A GeoBasic subroutine that has been declared with the prefix gl obal and can
be called from the TPS-1000-System. Modules are numbered sequentially, and it
is this number that is made known to the loader and the TPS-1000-System.
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Predefined Type

Structured types used by external routines can be made known to the compiler in a
way similar to the definition of the interface of an external routine. Their
definition must be compiled and linked to the GeoBasic compiler.

Predefined Variable

Thereis one GeoBasic variable, Er r , that is defined for al programs. It is used
to contain the return code of an external routine. Its value is passed to the TPS-
1000-System upon completion of the execution of a module.

Program

A collection of GeoBAsIc modules that have some commonality, such as common
(global) variables. A GeoBAsIC program contains one or more modules, plus any
number of global types, variables, subroutines, and functions. A program is
compiled in its entirety; this produces aloader object that is subsequently
downloaded onto the target hardware.

Routine

Generic name for subroutines, functions, modules, and external routines.
Subroutines and functions are entirely local to a GeoBAsIC program and not
accessible from outside. Modules can be called from outside, i.e. from the TPS-
1000-System. External routines are routines that reside somewhere else in the
TPS-1000-System, but are called from a GeoBASIC routine.

T™MC

The Theo M easurement function contains some fundamental measurement
procedures.

_Token

Special kind of string parameters to be passed to TPS-1000-system software
routines. Actual values of such parameters must be of type string literal or string
constant. The compiler generates automatically a token number out the string
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value, which will be used as an index from the interpreter. But, of course, this has
to be calculated during compile time and cannot be a runtime cal culated one.
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The following words are reserved by GeoBasic and cannot be used as names

(identifiers) in a GeoBasic program. They must be written as given, except that

upper and lower case letters are not distinguished.

and for select
as function step
byVal global string
call if sub
case label then
const loop to
dim mod type
do next until
else not while
elseif on write
end or
exit program
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The following isalist of non intrinsic mathematical functions that can be derived
from the intrinsic math functions provided with GeoBasic:

Function GeoBAsIC equivalent

Secant Sec(X) =1/ Cos(X)

Cosecant Cosec(X) =1/ Sin(X)

Cotangent Cotan((X) =1/ Tan(X)

Inverse Sine Arcsin(X) = Atn(X / Sgr(-X * X + 1))

Inverse Cosine Arccos(X) = Atn(-X / Sgr(-X * X + 1)) +
1.5708

I nver se Secant Arcsec(X) = Atn(X / Sgr(X * X - 1)) +
Sgn(Sgn(X) -1) * 1.5708

I nver se Cosecant Arccosec(X) = Atn(X/Sgr(X * X - 1)) +

(Sgn(X) - 1) * 1.5708
I nver se Cotangent Arccotan(X) = Atn(X) + 1.5708
Function GeoBasic equivalent

Hyperbolic Sine

HSIn(X) = (Exp(X) - Exp(-X)) / 2

Hyperbolic Cosine

HCos(X) = (Exp(X) + Exp(-X)) / 2

Hyperbolic Tangent

HTan(X) = (Exp(X) - Exp(-X)) / (Exp(X) +
Exp(-X))

Hyperbolic Secant

HSec(X) =2/ (Exp(X) + Exp(-X))

Hyperbolic Cosecant

HCosec(X) = 2/ (Exp(X) - Exp(-X))

Hyperbolic Cotangent

HCotan(X) = (Exp(X) + Exp(-X)) / (Exp(X) -
Exp(-X))

Inver se Hyperbolic Sine

HArcsin(X) = Log(X + Sgr(X * X + 1))

Inverse Hyperbolic Cosine

HArccos(X) = Log(X + Sgr(X * X - 1))
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Functions

Function

GeoBasic equivalent

Inverse Hyperbolic Tangent

HArctan(X) =Log((L+ X))/ (1- X))/ 2

Inverse Hyperbolic Secant

HArcsec(X) = Log((Sgr(-X * X + 1) + 1) /

X)

I nver se Hyperbolic Cosecant

HArccosec(X) = Log((Sgn(X) *
Sgr(X * X + 1) +1) / X)

I nver se Hyper bolic Cotangent

HArccotan(X) = Log((X + 1) / (X - 1)) / 2

L ogarithm

LogN(X) =Log(X) / Log(N)

D-2
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Errors which may occur during execution of a GeoBASIC program are associated
with several subsystems which are supported by GeoBASIC. For each subsystem
we know a different range of return values which will be listed in the following
tables. Since some of the explanations of the return values are dependent on the
context see the descriptions of the system functions in the reference manual too.

RCBETA

RetCodeName

RC_OK
RC_UNDEFINED
RC_IVPARAM

RC_IVRESULT
RC_FATAL
RC_NOT_IMPL
RC_TIME_OUT
RC_SET_INCOMPL
RC_ABORT

RC_NOMEMORY
RC_NOTINIT

RC_SHUT_DOWN
RC_SYSBUSY
RC_HWFAILURE
RC_ABORT_APPL

RC_LOW_POWER

0x0
Value Hex
0 0x0
1 0Ox1
2 0x2
3 0x3
4 0x4
5 0x5
6 0x6
7 Ox7
8 0x8
9 0x9
10 OxA
12 oxC
13 0oxD
14 OxE
15 OxF
16 0x10

Description

Function successfully completed.
Unknown error, result unspecified
Invalid parameter detected. Result
unspecified.

Invalid result.

Fatal error.

Not implemented yet.

Function execution timed out. Result
unspecified.

Parameter setup for subsystem is
incomplete.

Function execution has been
aborted.

Fatal error - not enough memory.
Fatal error - subsystem not
initialized

Subsystem is down.

System busy/already in use of
another process. Cannot execute
function.

Fatal error - hardware failure.
Execution of application has been
aborted (SHIFT-ESC).

Operation aborted - insufficient
power supply level.
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RetCodeName Value Hex

ANG_ERROR 257 0x101
ANG_INCL_ERROR 258 0x102
ANG_BAD_ACC 259 0x103
ANG_BAD ANGLE ACC 260  0x104
ANG_BAD_INCLIN_ACC 261 0x105
ANG_WRITE_ 266 0x10A

PROTECTED
ANG_OUT_OF_RANGE 267 0x10B
ANG_IR_OCCURED 268 0x10C
ANG_HZ_MOVED 269 0x10D
ANG_OS_ERROR 270 0x10E
ANG_DATA_ERROR 271 0x10F
ANG_PEAK_CNT_UFL 272 0x110
ANG_TIME_OUT 273 0Ox111
ANG_TOO_MANY_EXPOS 274 0x112
ANG_PIX_CTRL_ERR 275 0x113
ANG_MAX_POS_SKIP 276 0x114
ANG_MAX_NEG_SKIP 277 0x115
ANG_EXP_LIMIT 278 0x116
ANG_UNDER_EXPOSURE 279 0x117
ANG_OVER_EXPOSURE 280 0x118
ANG_TMANY_PEAKS 300 0x12C
ANG_TLESS_PEAKS 301 0x12D
ANG_PEAK_TOO_SLIM 302 0x12E
ANG_PEAK_TOO_WIDE 303 Ox12F
ANG_BAD_PEAKDIFF 304 0x130
ANG_UNDER_EXP_PICT 305 0x131
ANG_PEAKS _ 306 0x132
INHOMOGEN

ANG_NO_DECOD _POSS 307  0x133
ANG_UNSTABLE_DECOD 308 0x134
ANG_TLESS_FPEAKS 309 0x135

Description

Angles and Inclinations not valid
inclinations not valid

value accuracy not reached
angle-accuracy not reached
inclination accuracy not reached
no write access allowed

value out of range

function aborted due to interrupt
hz moved during incline
measurement

troubles with operation system
overflow at parameter values
too less peaks

reading timeout

too many exposures wanted
picture height out of range
positive exposure dynamic overflow
negative exposure dynamic overflow
exposure time overflow

picture under-exposured

picture ove-rexposured

too many peaks detected

too less peaks detected

peak too slim

peak to wide

bad peak difference

too less peak amplitude
in-homogenous peak amplitudes

no peak decoding possible
peak decoding not stable
too less valid fine-peaks
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ATA 512 0x200

RetCodeName

ATA_RC_NOT_READY
ATA_RC_NO_RESULT
ATA_RC_SEVERAL_
TARGETS
ATA_RC_BIG_SPOT
ATA_RC_BACKGROUND
ATA RC_NO_TARGETS
ATA_RC_NOT_ACCURAT
ATA_RC_SPOT_ON_
EDGE
ATA_RC_BLOOMING
ATA_RC_NOT_BUSY
ATA_RC_STRANGE_
LIGHT
ATA_RC_V24 FAIL

ATA RC_HZ FAIL
ATA RC_V_FAIL

ATA RC_HZ_ STRANGE_L 529

ATA RC_V_STRANGE L
ATA_SLDR_TRANSFER_
PENDING
ATA_SLDR_TRANSFER_
ILLEGAL
ATA_SLDR_DATA_
ERROR
ATA_SLDR_CHK_SUM_
ERROR
ATA_SLDR_ADDRESS_
ERROR
ATA_SLDR_INV_
LOADFILE
ATA_SLDR_
UNSUPPORTED

Value Hex
512 0x200
513 0x201
514 0x202
515 0x203
516 0x204
517 0x205
518 0x206
519 0x207
522 0x20A
523 0x20B
524 0x20C
525 0x20D
527 0x20F
528 0x210
0x211
530 0x212
531 0x213
532 0x214
533 0x215
534 0x216
535 0x217
536 0x218
537 0x219

Description

ATR-System is not ready.
Result isn't available yet.
Several Targets detected.

Spot is too big for analyze.
Background is too bright.

No targets detected.

Accuracy worse than asked for.
Spot is on the edge of the sensing
area.

Blooming or spot on edge detected.
ATR isn't in a continuous mode.
Not the spot of the own target
illuminator.

Communication error to sensor
(ATR).

No Spot detected in Hz-direction.
No Spot detected in V-direction.
Strange light in Hz-direction.
Strange light in V-direction.

On multiple

ATA_SLDR_OpenTr ansfer.

No ATA_SLDR _OpenTr ansf er
happened.

Unexpected data format received.

Checksum error in transmitted data.
Address out of valid range.
Firmware file has invalid format.

Current (loaded) Firmware doesn't
support upload.
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EDM 768 0x300
RetCodeName Value
EDM_COMERR 769
EDM_NOSIGNAL 770
EDM_PPM_MM 771
EDM_METER_FEET 772
EDM_ERR12 773
EDM_DIL99 774
EDM_SLDR_ 775
TRANSFER_PENDING
EDM_SLDR_ 776
TRANSFER_ILLEGAL
EDM_SLDR_DATA_ 777
ERROR
EDM_SLDR_CHK_ 778
SUM_ERROR
EDM_SLDR_ADDR _ 779
ERROR
EDM_SLDR_INV_ 780
LOADFILE
EDM_SLDR_ 781
UNSUPPORTED
GMF 1024 0x400
RetCodeName Value

GM_WRONG_AREA DEF 1025

GM_IDENTICAL_PTS 1026
GM_PTS_IN_LINE 1027
GM_OUT_OF RANGE 1028

GM_PLAUSIBILITY_ERR 1029
GM_TOO_FEW._ 1030
OBSERVATIONS
GM_NO_SOLUTION 1031
GM_ONE_SOLUTION 1032
GM_TWO_SOLUTIONS 1033

Hex

0x301
0x302
0x303
0x304
0x305
0x306
0x307

0x308
0x309
Ox30A
0x30B
0x30C

0x30D

Hex

0x401
0x402
0x403
0x404
0x405
0x406

0x407
0x408
0x409

Description

communication with EDM failed
no signal

PPM and \ or MM not zero
EDM unit not set to meter
battery low

limit at 99 measurements (DIL)
multiple open-transfers

no open-transfer happened
unexpected data format received
checksum error in transmitted data
address out of valid range
Firmware file has invalid format.

Current (loaded) Firmware doesn't
support upload.

Description

Wrong Area Definition.

Identical Points.

Points on one line.

Out of range.

Plausibility error.

To few Observations to calculate the
average.

No Solution.

Only one solution.

Second solution.

F-4
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RetCodeName Value Hex  Description

GM_ANGLE_SMALLER_ 1034 0x40A Warning: Intersection angle <
15GON 15gon.

GM_INVALID_ 1035 0x40B Invalid triangle.
TRIANGLE_TYPE

GM_INVALID_ 1036 0x40C Invalid angle unit.
ANGLE_SYSTEM

GM_INVALID_ 1037 0x40D Invalid distance unit.
DIST_SYSTEM

GM_INVALID_V_SYSTEM 1038 O0x40E Invalid vertical angle.

GM_INVALID_ 1039 Ox40F Invalid temperature system.
TEMP_SYSTEM

GM_INVALID_ 1040 0x410 Invalid pressure unit.
PRES_SYSTEM

GM_RADIUS_ 1041 0x411 Invalid radius.
NOT_POSSIBLE

GM_NO_ 1042 0x412 GM2: insufficient data.
PROVISIONAL_VALUES

GM_SINGULAR_MATRIX 1043 0x413 GM2: bad data

GM_TOO_MANY_ 1044  0x414 GM2: bad data distr.
ITERATIONS

GM_IDENTICAL_ 1045 0x415 GMZ2: same tie points.
TIE_POINTS

GM_SETUP_ 1046 0x416 GMZ2: staltie point same.
EQUALS_TIE_POINT

TMC 1280 06100

RetCodeName Value Hex  Description

TMC_NO_FULL_ 1283 0x503 Warning: measurement without full
CORRECTION correction

TMC_ACCURACY_ 1284 0x504 Info :accuracy can not be
GUARANTEE guarantee

TMC_ANGLE_OK 1285 0x505 Warning: only angle measurement

valid

TMC_ANGLE_NO_ 1288 0x508 Warning: only angle measurement
FULL_CORRECTION valid but without full correction

TMC_ANGLE_ 1289 0x509 Info : only angle measurement

ACCURACY_GUARANTEE

valid but accuracy can not be
guarantee
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RetCodeName Value
TMC_ANGLE_ERROR 1290
TMC_DIST_PPM 1291
TMC_DIST_ERROR 1292
TMC_BUSY 1293
TMC_SIGNAL_ERROR 1294
W= 1536 0x600
RetCodeName Value

MEM_OUT_OF MEMORY 1536
MEM_OUT_OF HANDLES 1537
MEM_TAB_OVERFLOW 1538
MEM_HANDLE_INVALID 1539
MEM_DATA_NOT_FOUND 1540
MEM_DELETE_ERROR 1541

MEM_ZERO_ALLOC_ERR 1542
MEM_REORG_ERR 1543
MOT 1792 0x700
RetCodeName Value
MOT_RC_UNREADY 1792
MOT_RC_BUSY 1793

MOT_RC_NOT_OCONST 1794
MOT_RC_NOT_CONFIG 1795

MOT_RC_NOT_POSIT 1796

MOT_RC_NOT_SERVICE 1797
MOT_RC_NOT BUSY 1798
MOT_RC_NOT LOCK 1799

Hex

Ox50A
0x50B

0x50C
0x50D

0Ox50E

Hex

0x600
0x601
0x602
0x603
0x604
0x605
0x606
0x607

Hex

0x700
0x701

0x702
0x703

0x704
0x705
0x706
0x707

Description

Error : no angle measurement
Error : wrong setting of PPM or MM
on EDM

Error : distance measurement not
done (no aim, etc.)

Error : system is busy (no
measurement done)

Error : no signal on EDM (only in
signal mode)

Description

out of memory

out of memory handles
memory table overflow
used handle is invalid
memory data not found
memory delete error
tried to allocate O bytes
can't reorganize memory

Description

Motorization not ready

Motorization is handling another
task

Not in velocity mode

Motorization is in the wrong mode or
busy

Not in posit mode

Not in service mode

Motorization is handling no task

Not in tracking mode

F-6
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LDR 2048 0x800
RetCodeName Value
LDR_PENDING 2048
LDR_PRGM_OCC 2049
LDR_TRANSFER_ 2050
ILLEGAL
LDR_NOT_FOUND 2051
LDR_ALREADY_EXIST 2052
LDR_NOT_EXIST 2053
LDR_SIZE_ERROR 2054
LDR_MEM_ERROR 2055
LDR_PRGM_NOT_EXIST 2056
LDR_FUNC_LEVEL_ERR 2057
LDR_RECURSIV_ERR 2058
LDR_INST_ERR 2059
LDR_FUNC_OCC 2060
LDR_RUN_ERROR 2061
LDR_DEL_MENU_ERR 2062
LDR_OBJ TYPE_ERROR 2063
LDR_WRONG_SECKEY 2064
LDR_ILLEGAL_LOADADR 2065
LDR_IEEE_ERROR 2066
LDR_WRONG_APPL_ 2067
VERSION

BMM 2304 0x900
RetCodeName Value
BMM_XFER_PENDING 2305

Hex

0x800
0x801

0x802

0x803
0x804
0x805
0x806
0x807
0x808

0x809
0Ox80A

0x80B
0x80C

0x80D
0x80E
Ox80F
0x810
0x811
0x812

0x813

Hex
0x901

Description

Transfer is already open
Maximal number of applications
reached

No Transfer is open

Function or program not found
Loadable object already exists
Can't delete. Object does not exist
Error in loading object

Error at memory allocation/release
Can't load text-object because
application does not exist
Call-stack limit reached

Recursive calling of an loaded
function

Error in installation function
Maximal number of functions
reached

Error during a loaded application
program

Error during deleting of menu
entries of an application

Loadable object is unknown
Wrong security key

lllegal application memory address
Loadable object file is not IEEE
format

Bad application version number

Description
Loading process already opened

Version 2.20

F-7



GeoBASIC Reference Manual

Appendix Appendix F — System Return Codes

RetCodeName Value
BMM_NO_XFER_OPEN 2306
BMM_UNKNOWN_ 2307
CHARSET
BMM_NOT_INSTALLED 2308
BMM_ALREADY_EXIST 2309
BMM_CANT_DELETE 2310
BMM_MEM_ERROR 2311
BMM_CHARSET_USED 2312
BMM_CHARSET_SAVED 2313
BMM_INVALID_ADR 2314
BMM_CANCELANDADR_ 2315
ERROR
BMM_INVALID_SIZE 2316
BMM_CANCELAND 2317
INVSIZE_ERROR
BMM_ALL_GROUP_OCC 2318
BMM_CANT_DEL _ 2319
LAYERS
BMM_UNKNOWN_LAYER 2320
BMM_INVALID _ 2321
LAYERLEN
TXT 2560 0xA00
RetCodeName Value
TXT_OTHER_LANG 2560
TXT_UNDEF_TOKEN 2561
TXT_UNDEF_LANG 2562
TXT_TOOMANY_LANG 2563
TXT_GROUP_OCC 2564
TXT_INVALID_GROUP 2565
TXT_OUT_OF MEM 2566
TXT_MEM_ERROR 2567
TXT_TRANSFER_ 2568

Hex

0x902
0x903

0x904
0x905
0x906
0x907
0x908
0x909

0x90A
0x90B
0x90C
0x90D
0x90E
0x90F

0x910
0x911

Hex

0xA00
0xAO01
0xA02
0xA03

0xA04
0xA05
0xA06
0xAQ7
0xA08

Description

Transfer not opened
Unknown character set

Display module not present
Character set already exists
Character set cannot be deleted
Memory cannot be allocated
Character set still used

Char-set cannot be deleted or is
protected

Attempt to copy a character block
outside the allocated memory
Error during release of allocated
memory

Number of bytes specified in header
does not match the bytes read
Allocated memory could not be
released

Max. number of character sets
already loaded

Layer cannot be deleted

Required layer does not exist
Layer length exceeds maximum

Description

text found, but in an other language
text not found, token is undefined
language is not defined

maximal number of languages
reached

desired text group is already in use
text group is invalid

out of text memory

memory write / allocate error

text transfer is already open

F-8
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RetCodeName Value
PENDING
TXT_TRANSFER_ILLEGAL 2569
TXT_INVALID_SIZE 2570
TXT_ALREADY_EXIST 2571
MMI 2816 (0)'¢=10]0]
RetCodeName Value
MMI_BUTTON_ID_EXISTS 2817
MMI_DLG_NOT_OPEN 2818
MMI_DLG_OPEN 2819
MMI_DLG_SPEC_ 2820
MISMATCH
MMI_DLGDEF_EMPTY 2821
MMI_DLGDEF_NOT _ 2822
OPEN
MMI_DLGDEF_OPEN 2823
MMI_FIELD_ID_EXISTS 2824
MMI_ILLEGAL_APP_ID 2825
MMI_ILLEGAL _ 2826
BUTTON_ID
MMI_ILLEGAL_DLG_ID 2827
MMI_ILLEGAL _ 2828
FIELD_COORDS
MMI_ILLEGAL_FIELD_ID 2829
MMI_ILLEGAL _ 2830
FIELD_TYPE
MMI_ILLEGAL _ 2831
FIELD_FORMAT
MMI_ILLEGAL_FIXLINES 2832
MMI_ILLEGAL_MB_TYPE 2833
MMI_ILLEGAL_MENU_ID 2834
MMI_ILLEGAL _ 2835
MENUITEM_ID
MMI_ILLEGAL_NEXT ID 2836
MMI_ILLEGAL_TOPLINE 2837

MMI_NOMORE_BUTTONS 2838

MMI_NOMORE_DLGS 2839

Hex

0xA09
OxAOA
O0xAOB

Hex

0xBO1
0xB02
0xB03
0xB04

0xB05
0xB06

0xBO7
0xB08
0xB09
OxBOA

0xBOB
0xBOC

0xBOD
O0xBOE

O0xBOF

0xB10
0xB11
0xB12
0xB13

0xB14
0xB15
0xB16

0xB17

Description

text transfer is not opened
illegal text data size
language already exists

Description

Button ID already exists

Dialog not open

Dialog already open

Number of fields specified with
OpenDialogDef does not match
Empty dialog definition

Dialog definition not open

Dialog definition still open
Field ID already exists
Illegal application 1D
lllegal button ID

Illegal dialog ID

lllegal field coordinates or
length/height

lllegal field ID

lllegal field type

Illegal field format

Illegal number of fix dialog lines
lllegal message box type

lllegal menu ID

Illegal menu item ID

lllegal next field ID

lllegal topline number

No more buttons per dialog/menu
available

No more dialogs available
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RetCodeName

MMI_NOMORE_FIELDS
MMI_NOMORE_MENUS
MMI_NOMORE_
MENUITEMS
MMI_NOMORE._
WINDOWS
MMI_SYS_BUTTON
MMI_VREF_UNDEF

MMI_EXIT DLG
MMI_KEEP_FOCUS

MMI_NOMORE_ITEMS

COM 3072

RetCodeName
RC_COM_ERO

Value
2840
2841
2842
2843

2844
2845

2846
2847

2848

0xCO00

Value
3072

RC_COM_CANT_ENCODE 3073
RC_COM_CANT_DECODE 3074

RC_COM_CANT_SEND
RC_COM_CANT_RECV
RC_COM_TIMEDOUT
RC_COM_WRONG_
FORMAT
RC_COM_VER_
MISMATCH
RC_COM_CANT _
DECODE_REQ
RC_COM_PROC_
UNAVAIL
RC_COM_CANT _
ENCODE_REP
RC_COM_SYSTEM_ERR
RC_COM_FAILED
RC_COM_NO_BINARY
RC_COM_INTR

3075
3076
3077
3078

3079
3080
3081
3082
3083
3085

3086
3087

Hex

0xB18
0xB19
OxB1A

0xB1B

0xB1C
0xB1D

OxB1E
OxB1F

0xB20

Hex
0xC00

0xCO01
0xC02
0xC03
0xC04
0xC05
0xC06

0xCO7
0xC08
0xC09
O0xCOA
0xCO0B
0xCOD

0xCOE
O0xCOF

Description

No more fields per dialog available
No more menus available
No more menu items available

No more windows available

The button belongs to the MMI

The parameter list for OpenDialog is
uninitialized

The MMI should exit the dialog

The MMI should keep focus within
field being edited

Notification to the MMI that no more
items available

Description

Initiate Extended Runtime Operation
(ERO).

Cannot encode arguments in client.
Cannot decode results in client.
Hardware error while sending.
Hardware error while receiving.
Request timed out.

Packet format error.

Version mismatch between client
and server.
Cannot decode arguments in server.

Unknown RPC, procedure ID
invalid.
Cannot encode results in server.

Unspecified generic system error.
Unspecified error.

Binary protocol not available.
Call interrupted.

F-10
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RetCodeName Value
RC_COM_ 3090
REQUIRES_8DBITS
RC_COM_TR_ID_ 3093
MISMATCH
RC_COM_NOT_GEOCOM 3094
RC_COM_ 3095
UNKNOWN_PORT
RC_COM_ERO_END 3099
RC_COM_OVERRUN 3100
RC_COM_SRVR_ 3101
RX_CHECKSUM_ERROR
RC_COM_CLNT_ 3102
RX_CHECKSUM_ERROR
RC_COM_PORT_ 3103
NOT_AVAILABLE
RC_COM_PORT_ 3104
NOT_OPEN
RC_COM_NO _PARTNER 3105
RC_COM_ERO_ 3106
NOT_STARTED
RC_COM_CONS REQ 3107
RC_COM_SRVR_ 3108

IS_SLEEPING
RC_COM_SRVR_IS_OFF 3109

FIL 3840 OxFO00
RetCodeName Value
RC_FIL_NO_ERROR 3840
RC_FIL_FILNAME_ 3845
NOT_FOUND
RC_FIL_NO_MAKE_ 3880
DIRECTORY
RC_FIL_RENAME_ 3886
FILE_FAILED
RC_FIL_INVALID_PATH 3888
RC_FIL_FILE_ 3898

NOT_DELETED

Hex
0xC12

0xC15

0xC16
0xC17

0xC1B
0xC1C
0xC1D
O0xC1E
OxC1F
0xC20

0xC21
0xC22

0xC23
0xC24

0xC25

Hex

0xFOO0
O0xFO05

O0xF28
OxF2E

O0xF30
OxF3A

Description

Protocol needs 8bit encoded
characters.
Transacation ID mismatch error.

Protocol not recognizable.
(WIN) Invalid port address.

ERO is terminating.

Internal error: data buffer overflow.
Invalid checksum on server side
received.

Invalid checksum on client side
received.

(WIN) Port not available.

(WIN) Port not opened.

(WIN) Unable to find TPS.

Extended Runtime Operation could
not be started.

Att to send cons reqgs

TPS has gone to sleep. Wait and try
again.

TPS has shut down. Wait and try
again.

Description

Operation completed successfully.
File name not found.

Cannot create directory.
Rename of file failed.

Invalid path specified.
Cannot delete file.

Version 2.20
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RetCodeName Value Hex  Description

RC_FIL_ILLEGAL_ORIGIN 3906  0xF42 lllegal origin.

RC_FIL_END_OF _FILE 3924 0xF54 End of file reached.

RC_FIL_NO_MORE_ROO 3931 O0xF5B Medium full.

M_ON_MEDIUM

RC_FIL_PATTERN_ 3932 OxF5C Pattern does not match file names.
DOES_NOT_MATCH

RC_FIL_FILE_ALREADY_ 3948 O0OxF6C File is already open with write

OPEND_FOR_WR permission.

RC_FIL_WRITE_TO_ 3957 OxF75 Write operation to medium failed.
MEDIUM_FAILED

RC_FIL_START_ 3963 OxF7B FIL_StartList not called.

SEARCH_NOT_CALLED

RC_FIL_NO_STORAGE_ 3964 O0xF7C No medium existent in device.
MEDIUM_IN_DEVICE

RC_FIL_ILLEGAL_FILE_ 3965 OxF7D lllegal file open type.
OPEN_TYPE

RC_FIL_MEDIUM_ 3966 OxF7E Medium freshly inserted into device.
NEWLY_INSERTED

RC_FIL_MEMORY_ 3967 OxF7F Memory failure. No more memory
FAILED available.

RC_FIL_FATAL_ERROR 3968 O0xF80 Fatal error during file operation.
RC_FIL_FAT_ERROR 3969 OxF81 Fatal error in file allocation table.
RC_FIL_ILLEGAL_DRIVE 3970 O0xF82 lllegal drive chosen.

RC_FIL_INVALID_ 3971 OxF83 lllegal file descriptor.
FILE_DESCR

RC_FIL_SEEK_FAILED 3972 0xF84 Seek failed.

RC_FIL_CANNOT_ 3973 O0xF85 Cannot delete file.
DELETE

RC_FIL_MEDIUM_ 3974 0xF86 Medium is write protected.

WRITE_PROTECTED
RC_FIL_BATTERY_LOW 3975 O0xF87 Medium backup battery is low.
RC_FIL_BAD_FORMAT 3976 O0xF88 Bad medium format.

CSV 4096 0x1000

RetCodeName Value Hex  Description
RC_CSV_ILLEGAL _ 4099  0x1003 lllegal User template number
USERNR
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WIR 5120 0x1400
RetCodeName Value
WIR_PTNR_OVERFLOW 5121
WIR_NUM_ASCII_CARRY 5122
WIR_PTNR_NO_INC 5123
WIR_STEP_SIZE 5124
WIR_BUSY 5125
WIR_CONFIG_FNC 5127
WIR_CANT_OPEN_FILE 5128
WIR_FILE_WRITE_ 5129
ERROR

WIR_MEDIUM_NOMEM 5130
WIR_NO_MEDIUM 5131
WIR_EMPTY_FILE 5132
WIR_INVALID_DATA 5133
WIR_F2_BUTTON 5134
WIR_F3_BUTTON 5135
WIR_F4_BUTTON 5136
WIR_SHF2_BUTTON 5137
AUT 8704 0)'40]0]
RetCodeName Value
AUT_RC_TIMEOUT 8704
AUT_RC_DETENT_ 8705

ERROR

AUT_RC_ANGLE_ERROR 8706

AUT_RC_MOTOR_ 8707
ERROR

AUT_RC_INCACC 8708

AUT_RC_DEV_ERROR 8709

AUT_RC_NO_TARGET 8710

AUT_RC_MULTIPLE_ 8711
TARGETS

AUT_RC_BAD_ 8712

Hex

0x1401
0x1402

0x1403
0x1404
0x1405
0x1407
0x1408
0x1409

0x140A
0x140B
0x140C
0x140D
0x140E
0x140F
0x1410
0x1411

Hex

0x2200
0x2201

0x2202
0x2203

0x2204
0x2205
0x2206
0x2207

0x2208

Description

point number overflow

carry from number to ascii
conversion

can't increment point number
wrong step size

resource occupied

user function selected

can't open file

can't write into file

no anymore memory on PC-Card
no PC-Card

empty GSl file

invalid data in GSI file

F2 button pressed

F3 button pressed

F4 button pressed

SHIFT F2 button pressed

Description

Position not reached
Positioning not possible due to
mounted EDM

Angle measurement error
Motorization error

Position not exactly reached
Deviation measurement error
No target detected

Multiple target detected

Bad environment conditions

Version 2.20
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RetCodeName Value
ENVIRONMENT
AUT_RC_DETECTOR_ 8713

ERROR
AUT_RC_NOT_ENABLED 8714

Hex  Description

0x2209 Error in target acquisition

0x220A Target acquisition not enabled

AUT_RC_CALACC 8715 0x220B ATR-Calibration failed

AUT_RC_ACCURACY 8716 0x220C Target position not exactly reached

BAP 9216 0x2400

RetCodeName Value Hex  Description

BAP_CHANGE_ALL_ 9217 0x2401 Command changed from ALL to
TO_DIST DIST

BAS 9984 0x2700

RetCodeName Value Hex  Description

BAS_ILL_OPCODE 9984  0x2700 lllegal op-code.

BAS_DIV_BY_ZERO 9985 0x2701 Division by Zero occurred.

BAS_STACK_ 9986  0x2702 Interpreter stack underflow.
UNDERFLOW

BAS_STACK_OVERFLOW 9987  0x2703 Interpreter stack overflow.

BAS_NO_DLG_EXIST 9988 0x2704 No dialog is defined.

BAS DLG_ 9989 0x2705 Only one dialog may be defined at
ALREADY_EXIST once.

BAS_INSTALL_ERR 9990 0x2706 General error during installation.

BAS_FIL_INV_MODE 9995 0x270B Invalid file access mode.

BAS_FIL_TABLE_FULL 9996 0x270C Maximum number of open files

overflow.

BAS_FIL_ILL_NAME 9997  0x270D lllegal file name.

BAS_FIL_ILL_POS 9998 0x270E lllegal file position, hence < 1.

BAS_FIL_ILL_OPER 9999  0x270F lllegal operation on this kind of file.

BAS_MENU_ID_INVALID 10000 0x2710 Invalid menu id detected.

BAS_MENU_TABLE_FULL 10001 0x2711 Internal menu id table overflow.

F-14
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G.LGENERALLY ..ottt bbb e G-3
G.2 CONVERSION OF ANGLE ..ottt G-5
G.2.1 GENETAY .ot G5
G.2.2 Conversion decimal-Sexagesimal..........coceeveereeneeneeneeseeseenee G-6
G.2.3 Conversion sexagesimal-decimal............ccoveeveeneeneeneeneeneee G-7
G.3 CONVERSION OF DISTANCE .....cciiiiieeeierie et G-7
G.4A PHYSICAL CONVERSION......ccciiiiiiiinieeie st G-8
G.5 CALCULATION OF AVERAGE :.....cccooiiiiiiie et G-8
G.5.1 GENEANY .o G-8
G.5.2 Calculation of averagefor direCtions..........cocceveeveeieereennenen, G-9
G.5.3 Calculation of median for direCtions.............cceeveieeneenieennenn G-10
G.6 CALCULATION OF COORDINATE ......oiotiiiieieni e G-11
G.6.1 Calculation of azimuth and distance result from coordinate..... G-12
G.6.2 Calculation of coordinate result from azimuth and distance :.. G-13
G.6.3 Conversion polar - rectangular...........cccceeveeneenieeneenie e G-14
G.6.4 Conversion rectangular - polar..........ccoceeveeneeneene e G-14

G.6.5 Calculation of zenith angle and slope distance as a result from
[oe o (0 17 (=TSRRI G-14
G.7 TRANSFORMATION OF COORDINATE ......ccciiririereenenie e G-16
G.7.1 of mathematical coordinate SyStems ..........cceevereereeneenie e G-16
G.7.2 of geodetical coordinate SyStemsS..........cccverveereeneeneeie e G-17
G.8 CALCULATION OF TRIANGLE.......cociiiiiiiieere e G-18
G.B.LCESE SWS... ittt e G-18
G.B.2 CaSE SSS... .ottt bbb e G-19
G.8.3Case SSW Or WSS......ooiiiiiiiierie ittt G-20
G.8.4 Case WWS Or SIWW ...ttt G-21
G.9 CALCULATION OF CIRCLE .....cciitiiieiinie et G-23
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G.9.1 Radius and center result from 3 point.........cccoceveniienieeniennns G-23
G.10 CALCULATION OF INTERSECTION......cettiieiiiiiriiieeeeeeeeeiiveeeeeeen G-25
G.10.1 Intersection line - line without parallel displacement.......... G-25
G.10.2 Intersection line - line with parallel displacement.................. G-27
G.10.3 INtersection [iNE = CITCIE.. ... G-28
G.10.4 Intersection Circle = CIrCIE.... ... G-29
G.11 CALCULATION OF DISTANCE.......cccittteeeeee et G-30
G.11.1 Distance point - POINT........cciierieieeirienie e G-30
G.11.2 Distance Point - lINE......cccveiieiieiieeee e G-31
G.11.3 DistanCe PoiNt - CIFCIE ....cc.eeivieiieieeie e G-32
G.11.4 Distance point - ClOthoid ...........cccoeiieiiiiieeee e G-32
G.12 CALCULATION OF THE BASE POINT OF PLUMB LINE............... G-33
G.12.1 POINE ON HINE...e s G-33
G.12.2 POINE ON CITCIE. ... G-34
G.12.3 Point on ClothOid..........ooeee e G-35
G.13 CALCULATE POINT WITH DISTANCE ON LINE........cccccvvvveeeeennn. G-38
G.13.1 Point with diStance 0N lINE ... G-38
G.13.2 Calculate point on arc of circle with distance................c......... G-39
G.14 CALCULATION OF CLOTHOID.......c.cccttttteeiee et G-41
G.14.1 Calculated COoOrdiNGLe. ... ... G-42
G.15 TRANSFORMATION.....uutui s G-43
G.16 PLANIMETRY .ottt e e e eaaa e e e e e G-45
G.16.1 Planimetry result from coordinate (Gauss)..........ccccevevveenenne G-45
G.16.2 Planimetry result from measurement (triangle)..........ccceveee. G-46
G.16.3 SEgMENt Plane ......ccceeiiieiieiieieee e e G-47
G.17 EXCENTER OBSERVATION RE-CENTERED TO THE CENTER... G-48
G.17.1 Distance Measurement tothe Mark........ccocveeveeeeiiiciiveenneenn, G-48
G.17.2 Distance is not measured tothe mark .........cccceeeeevvecvvveenneenn. G-49
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G.18 TRANSVERSE - AND LONGITUDINAL DISPLACEMENT IN THE

MARK L G-50
G.19 CALCULATION OF LIMB ORIENTATION.......cc.ccovriiiiiiiiiiriie G-52
G.20 HIDDEN POINT ..ottt G-54

G.1 GENERALLY
The formulais valid for the following sections :
- distances and height differencesin meter

- angle, direction and azimuth in radiant

generally used nomenclature:

de_Y : Slope distance from point X to point Y

dh, : Horizontal distance from point X to point Y at sealevel

Hz, : Horizontal direction from point X to point Y

V,y : Vertical direction from point X to point Y (always means
zenith distance)

Z, : Azimuth from point X to point Y

N;.Ej.Hj - N, E Coordinate and height at the point P

DN, : Coordinate differencein N-direction between point X and
point Y

DE, : Coordinate differencein E-direction between point X and
point Y

DH, : Height difference between point X and point Y
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mathematics functions:

I nt (x)
Frac(x)
Abs(x)
Mbd( x)
si n(x)
cos(x)
tan(x)
asi n(x)
acos(x)
at an(x)

: Function in order to calculate the integer part of the argument x
: Function in order to calculate the fraction of the argument x

: Function in order to calculate the absolute of the argument x

: Function in order to calculate therest of an division

: Function in order to calculate sine of the argument X

: Function in order to calculate cosine of the argument x

: Function in order to calculate tangent of the argument x

: Function in order to calculate arcs sinus of the argument x

: Function in order to calculate arcs cosine of the argument x

: Function in order to calculate arcs tangent of the argument x
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G.2 CONVERSION OF ANGLE

G.21 Generdly
Nomenclature :
GIVEN :
a angle to convert
Formula:
Radiant in Neugrad: f(a )_%
Radiant in Altgra fa)= x4
p
Rediant in Artilleriepromille f(a )_%?O
Neugradin Radiant: fla)=-"L_*a
200
Altgradin Radiant: f(a) =
180
Artilleriepromillein Radiant: a)=
® f@)= 3200
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G.2.2 Conversion decimal-sexagesimal

Nomenclature :

GIVEN :

a : angle to convert
WANTED :

min > minute

sek : second
Formula:

min = Int(Frac(a)* 60)
sek  =Frac(Frac(a)* 60)* 60

min  sek
f(a =Int(a) + +—
() =Int@)+ o+
Example
a = 3562100

min = 33,000000
sk = 43560000
f(a) =3334356

G-6
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G.2.3 Conversion sexagesmal-decimal

Nomenclature :
GIVEN :
a : angle to convert

Formula:
Int(Frac(a) * 10%) * 60+ Frac(Frac(a) * 10?) * 10°

f(a) = Int(a) + 3600

Example
a = 3.334356

f(a)= 3.562100

G.3 CONVERSION OF DISTANCE

Nomenclature :

WANTED :

UStoot - American foot
Interfoot - International foot
Formula:

USoet =3.937/12 =0.32808 m

Intersoo:= 9.144 / 30 = 0.30480 m
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G4 PHYSICAL CONVERSION

Nomenclature:

mmHg : mm mercury column

mbar : Millibar

tk : Temperature in Kelvin

tp : Temperature in degree Fahrenheit
tc : Temperature in degree centigrade
Formula:

Pressure :

1 mmHg = 1.33322 mbar = 1/ 760 atm

Temperature:
Kevinin °C f(t) =tk - 273.15

°Fahrenheitin°C  f(t) = 5/9* (t - 32)

G.5 CALCULATION OF AVERAGE:

G.51 Generdly

Nomenclature :
GIVEN :
Lj : Measurement

Pj : Significance of the measurement L;
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WANTED:
Lmean - Average of al measurements
Vj - Rectification of measurement L;
mp : middle error of any measurement
Mmean - middle error of average
Formula:
L - Sp * L,
- Sp,
v = Lopen - L
m = [S(p.*v?)
n-1
— mL

mmean
VSP

Authority : Lecture of surveying at the 1BB Muttenz

G.5.2 Calculation of average for directions

Nomenclature :

GIVEN :

R - i. direction element in array
R1 : 1. direction element in array
WANTED :

Rmean - arithmetical average direction
MR - middle error of any direction
Mmean - middle error of average
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Formula:
if Abs (R, - R;) > p then
begin

if(R,-R) >0

thenR (= R, + 2p
dse R =R, - 2p
end

Calculation of Rpegn: MR, Mmean  See formula calculation of average:
generaly

if Rpen < O
then R, = Ryen + 2P
gdse R, = R, Mmod 2p

Authority : Specification circle-orientation for UD2 Report No GA 08/91

G.5.3 Cadculation of median for directions

Nomenclature :

GIVEN :

n - Number of directions

R - i. direction element in array

R1 : 1. direction element in array
Rp/2 - middle direction element in array
WANTED :

RMEd - as median averaged direction
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Formula:
if (nmod 2) = 0 then {even number of point}
begin

ifAbs (R, - Ry.) > P

R, +R + 2
thenR__, := —2 “2’2 27 2P od 2p
el% R -= Rn/2 + Rn/2 +1
med 2

end

Authority : Specification circle orientation of UD2 Report No GA 08/91

G.6 CALCULATION OF COORDINATE

Nomenclaturein generd :

Po (Eg:No:Hg)  : Position and the coordinates
P (Ej.NjH;) : Target point and the coordinates

DE : Coordinate-difference in west-east direction
DN : Coordinate-difference in north -south direction
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Case distinction :

if (DN = 0) AND (DE = 0)) then error information
if (DN = 0)
thenif (DE > 0)
thenZ, , := p/2
3/2p

dee Z, ;!

€lse begin

DE
ZPO-Pi = atan (m)

if (DN < 0)
thenZPO-P. =Zpp tP
eseif (DE < 0)

thenz, , 1= Z, , + 2p

o i

end

G.6.2 Calculation of coordinate result from azimuth and distance :

Formula:

E = E, + DE N =N, + DN
DE = thO'Pi * s.n (ZPO-P.)

DN =

dhg » * cos(Z; ;)
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G.6.3 Conversion polar - rectangular

see calculation of coordinate result from azimuth and distance

G.6.4 Conversion rectangular - polar

see calculation of azimuth and distance result from coordinate

G.6.5 Cdculation of zenith angle and slope distance as a result from
coordinate

Nomenclature :
GIVEN :

Po (Eg:No:Hg)  : position and the coordinate

P (Ej.NjH;) :target point and the coordinate

i . Instrument height
S . Reflector height
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Formula:
DE =E - E, DN = N, - N,

tho-Pi - DEZ + DNZ
D|_|P0'Pi = H - H

| (o]

if (DHp.p - 1 +9 = O)thenV_ = %
€lse begin
dh
V = atan( PO'PI- )
Forft DH, » - i +s

if (VP—P < O) thenvprp = Vp,p + p

end
ds =dh *sn(V

Po- R Fo-R Po-R

)
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G.7 TRANSFORMATION OF COORDINATE

G.7.1 of mathematica coordinate systems

PICTURE .
JAN
X
X.
|
Dy
P
o
D x
>
Y y
Nomenclature :
GIVEN :
Po : centre point known in both system.
J : Angle of rotation between the two coordinate systems. Thisis
the angle (clockwise is
positive) between the old and the new system.

Dy, Dx : Coordinate of centre point Pg of both coordinate systems.
Yir X : Coordinate in the old system (e. g. local system)
WANTED :
i’ X' : Coordinate in the new system (e.g. country coordinate system)

G-16
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Formula:

Dy =¥, - Yo

Dx = X, - X,

y' =Dy +y *cosj) - x;*dn()

X' =Dx+y *d8n() +x * cosj )

G.7.2 of geodetical coordinate systems

Picture:
NN
P.
y Ni o !
. i \\\ X
/ X
|
Yi
Dy
[=)
(0]
>
E
Nomenclature :
GIVEN :
Po : in both system known common points
J : Rotation angle between the two coordinate systems. Thisisthe
angle (clockwise is negative) between the old and the new
system.
Dy, Dx - Coordinate difference of the common point Py, of both
coordinate systems.
Ei, Ni : Coordinates in the old system (i.e. country coordinate system)
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WANTED :

Yir Xj : Coordinate in the new system (i.e. mathematics system)
Formula:

Dy =y, - E

Dx = X, - N,

yi =Dy +N; *sn(j) - E * cog(j )

X, = Dx + N, * cos(j ) + E, * sin(j )

G.8 CALCULATIONOF TRIANGLE
Picture :

G.81 Case SWS

Nomenclature:

GIVEN :
b,c : given triangle sides
a : given angle
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WANTED :
a : wanted triangle sides
b,g - wanted angles
Formula:
a = /b? + ¢ - 2bccos(a)
2 4 02 . p2
b = &os(u)
2ac

_ acos(az + b2 - Cz)

J 2ab

G.8.2 Case SSS

Nomenclature :
GIVEN :

a,b,c : given triangle sides
WANTED :
a,b,g - wanted angles

Formula:
Remark: if the sum of the two shorter sides are smaller than the longer side, there
is no solution.

b> +c¢® - &
a = aos(——)
2bc
b = asin(b* sm(a))
a
g=p-(a+h)
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G.8.3 Case SSW or WSS

Nomenclature :

GIVEN :

ac : given triangle sides
g : given angle
WANTED :

by.bo : wanted triangle sides

a,,a,,b;,b, :wantedangles

Formula:
Formulain general:

b =p-(a+09)

if (g = 0) OR(g = p))

thenif (g = 0)
thenb = a+c
else b = Abs(a- ©)

c*snb

sing

dse b =

First solution :

a, = asn (3219

Calculationof b, and b, with &,and g, see above formulain general
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Case -Didtinction :
if (c > a) then 2. solution

begin
9 =p-9
a, = a,

Calculation of b,and b, with a, and g, see aboveformulain general
end

if (c = a) then only one solution, see above

if (c < a)then
if (@* sing > c) then no solution
if (@* sing = c) then only one solution , see above
if (@* sing < c) then 2. solution
begin
a =p-a
Calculation of b,and b, with a, and g see above formulain genera
end

G.84 Case WWS or SWW

Nomenclature:

GIVEN :
a : given triangle side
a,b - given angle
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WANTED :

b,c : wanted triangle sides
g - wanted angles
Formula:

if(a + b >= p)OR(sina = 0))
then no solution
else begin
g=p-(@+hb
a*snb
sna
a*gdgn(a + b
sna

b =

c

end

Nomenclature :
GIVEN :

a : given triangle side
b,g :givenangle

WANTED :
b,c : wanted triangle sides
a : wanted angle s
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Formula:
if (sn(b + g) = 0) then no solution
else begin
a=p-(b+tg
_ o a*snb
~ sn(b + g)
a*sng
~ sin(b + g)
end

G.9 CALCULATION OF CIRCLE

G.9.1 Radiusand center result from 3 point

Picture :
P2
\ .
P1 ‘v'
Version 2.20
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Nomenclature :

GIVEN :

P1,P2,P3 : Coordinate from point P1 - P3
WANTED :

ab,c : Chords

r : Radius

Formula and proceeding of calculation :
1. Calculation of chord a, b and c (see calculation of coordinate, azimuth and
calculation of distance result from coordinate).

2. Cadculation of angle a,b and g ( see calculation of triangle case SSS)

d _a-b-g
2
3.
- &
2 * cos(d)

4. Calculation of azimuth from point 1 to point 3 (see calculation of coordinate,
azimuth and distance result from coordinate)

5. Important: The points P1 to P3 are marked clockwise.
Z = Zpp t d

P1-centre

6. Calculation of centre coordinates with Zpq_centre and r (see calculation of
coordinate result from azimuth and distance)

7. Control of centre coordinates. Calculation of distance centre - P2

G-24 Version 2.20



GeoBASIC Reference Manual  Appendix G — Geodesy Mathematical Formulas

if (Dgep, <> r = 0.001) then
{ The calculated centre co- ordinates are wrong
Calculation of new centre co- ordinates }
begin
Zproone = Zprps - d
Repetition of point 6.
end

G.10 CALCULATION OF INTERSECTION

G.10.1 Intersection line - line without parale displacement

Picture :
P2
P4
Intersection S
P1 P3
Nomenclature :
GIVEN :
Pl1-P4 : Coordinate from P1 - P4
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WANTED :
ZevporLorpsr LpaparLpgpy P AZiMU
b,g : Assistance angle

Formula and proceeding of caculation :
1. Calculation of azimuth Z, ,, Zp, s @0 Z o, o, (see calculation of

coordinate, azimuth and distance result from coordinate)

2. Zpgp = Lpps t P

3. Cdculation of distance P1to P3 (see calculation of coordinate, azimuth and
distance result from coordinate)

4 b = ZPl-P3 - ZPl-PZ g= ZP3—P4 - ZP3-P1
ifb < 0thenb=b+p ifg< 0 theng=g +p

5. Cadculation of distance P1to P3 (see calculation of coordinate, azimuth and
distance result from coordinate)

6. Calculation of distance P1 to S (see calculation of triangle, case WSW)

7. Cadlculation of intersection coordinate with the distance from P1 to S and
azimuth Z, ., (see calculation of Coordinate result from azimuth and

distance)
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G.10.2 Intersection line - line with parallel displacement

Picture :

Remark: The parallel displacement on the left side of the line is negative, on the
right side positive.

Formula and proceeding of calculation :

1. Calculation of azimuth (see calculation of intersection without parallel
displacement, point 1. and point 2.)

2. Calculation of azimuth to the assistance point P1" and P3
Zovpr = Lpp, P

Zogps = Lpgps TP

3. Calculation of coordinate of assistance point P1" and P3" with azimuth
Z, o and Z,, ., and parallel displacement pvland pv2. (see calculation
of coordinate result from azimuth and distance) Important : Consider the sign
of the parallel displacement .
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4. After substitute P1=P1 and P3=P3’, caculation of intersection S (see
calculation of intersection without parallel displacement : Points 3- 7).

G.10.3 Intersection line - circle

Picture :

P2

P1

Zentrum

Formula and proceeding of calculation :

1. Calculation of azimuth Z, , (seecalculation of coordinate, azimuth and
distance result from coordinate).

2. Cdculation of azimuth Z, ... andthedistance Pl-centre (see calculation
of coordinate, azimuth and distance result from coordinate).

3.8 = Zpicawe = Levr2

4. Calculation of distance P1-SP1 and P1-SP, with &, distance P1-centre and
radiusr. (see calculation of triangle, case SSW or WSS)
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5. Calculation of intersection coordinate with the distances P1-SP1 resp. P1-SP2
and the azimuth Z,, , . (see calculation of coordinate result from azimuth

and distance).

G.10.4 Intersection circle - circle

Picture :

Nomenclature:

Z1 - centreof l.circle

Zy - centreof 2.circle

ri :radiusof Ll.circle

r2 :radiusof 2.circle
SP1,SPy - Intersection of both circles

Formula and proceeding of calculation :

1. Calculation of azimuth Zzl_22 and the distance Z1-Z5 (see calculation of
coordinate, azimuth and distance resulting from coordinate)
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2. Calculation of angle @ with ri, r2 and the distance Z4-Z5 (see calculation
of triangle, case SSS)
if (@ =0)
then only one intersection
SPy, = Zzl-z2
else begin
Zpsn = Zz.2, 7 8
ZPl-SP2 = Zzl-z2 ta

end

4. Calculation of intersection coordinate with Z, o5 resp. Z,, o and rl (see
calculation of coordinate result from azimuth and distance).

G.11 CALCULATION OF DISTANCE

G.11.1 Distance point - point

see calculation of coordinate, azimuth and distance result from coordinate.
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G.11.2 Distance point - line

Picture :

Nomenclature :
GIVEN :

P1-P3 : Coordinate from point P1- P3

WANTED :
X,y : Distances

Formula and proceeding calculation :
1. Calculation of azimuth Z, ., and the distance P1-P3 (see calculation of

coordinate, azimuth and distance result from coordinate).

2. Cdculation of azimuth Z, .,

a = ZPl-PZ - ZPl-P3
X = a* dn(a)
y = a* cos(a)
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G.11.3 Distance point - circle

Picture :

Nomenclature :
GIVEN :

Z and P1 : Coordinate of centre of the circle and of the point P1
r s radius

WANTED :
X . distance

Formula and proceeding calculation :
1. Calculation of distance dh_p4( see calculation of coordinate, azimuth and

distance result from coordinate)
2.x =dh,p-r

G.11.4 Digtance point - Clothoid

see calculation of the base point of foot of a perpendicular observation, point on
Clothoid
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G.12 CALCULATION OF THE BASE POINT OF PLUMB
LINE

G.12.1 Pointonline

Picture :

Nomenclature :
GIVEN :

P1-P3 : Coordinate from point P1- P3

WANTED :
X,y : Distances
FP : Base point of plumb line

Formula and proceeding calculation :
1. Calculation of distancey. (see calculation of distance, distance point - line)

2. Cadculation of the Base point of plumb line FP. (see Point with distance on
line)
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G.12.2 Point on circle

Picture :

Nomenclature :
GIVEN :

Z and P1 : Coordinate of the centre of the circle and the point P1
r s radius

WANTED :
X . distance

Formula and proceeding calculation :

1. Calculation of azimuth Z, . (see calculation of coordinate, azimuth and
distance result from coordinate)

2. Calculation of the Base point of plumb linewith Z, , and the Radiusr. (see
calculation of coordinate result from azimuth and distance)
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G.12.3 Point on Clothoid

Picture :

)

BA

Nomenclature :
GIVEN :
P1 : point to be plumbed out Point
A : Clothoid parameter
BA, BE : coordinates of the beginning (BA) and theend (BE) of thearc
P : Base point of plumb line calculated at thei. iteration-step
WANTED :
r : radius in the unitary clothoids
I : length of the arc on the unity clothoid
a : distance from P1 to the unity clothoid
Pi+1 : wanted base point of plumb line at the next iteration-step
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Formula and proceeding calculation :
Thisiteration algorithm is only applicable for solutions in the range

0<t <P
2

in the area of the clothoid.

First : Point P1 is transformed from the country-coordinate system to the
mathematics system of the unity clothoid (A=1).

Second : the first approximation for the start-value of | . isthe X-coordinate of
the point P1.

if (X, < VP) then I, = x,, dse |, = Vp

iteration-algorithm for the calculation of the Base point of plumb line:
2

2

1. Calculation of coordinates of point P, with t =
(see clothoid - Calculation , Calculated Coordinate )

2. Calculation of azimuth Zp;_pq and the distance a. (see calculation of
coordinate, azimuth and distance see result from coordinate).

Attention : The coordinates are located in the mathematics system, that means
the substitution E=X and N=Y have to beused first, yet before the function
isused .
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gw_| = 0.0001 {limitfor arc-length}
if (I, < gw_I)thenl = gw_lI
a* | * sin(j
an( & m S
1+ a*l, *cos(j )
" I

n

|, =1 +D

n+l n

if (1., > </p)thenl,, = Jp

4. Termination-condition :
if (DI, < 10®) OR(n > 5)
then terminate iteration
else next iteration-stepwith |, = | _,, (see point 1-3)

5. Error treatment :
gw_terminate = 10° { limit for termination of iteration-algorithm}
if (DI, > gw_terminate) OR (n > 5) then no solution found

6. The Base point of plumb line in the clothoid-cal culation, which is found in
this proceeding has to be retransformed into the country coordinate system.
(see calculation of clothoid - transformation)
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G.13 CALCULATE POINT WITH DISTANCE ON LINE

G.13.1 Point with distance on line

Nomenclature :

GIVEN :

P1,P2 : point on line

X : distance of point to be calculated (P3) to point P1
WANTED :

P3 : point to be calculated

Formula and proceeding calculation :

1. Calculation of azimuth Z, ,, (see calculation of coordinate, azimuth and
distance, see result from coordinate).

2. Calculation of point P3with Z, , and x (see calculation of coordinate with
azimuth and distance).
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G.13.2 Cadlculate point on arc of circle with distance

G.13.2.1 Beginning and end point of arc are given :

Picture :
+b
S
BA 21\ s, BE
b b
a g\r
;
Nomenclature :
GIVEN :
BA : Start of arc
BE : End of arc
r : Radius
WANTED :
NP . new point
g . displacement angle
b : arc-length (clockwise positive)

Formula and proceeding calculation :

1. Calculation of azimuth Z;, 5 and distance dhg, . (see calculation of
coordinate, azimuth and distance result from coordinate).
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2.
if b < +rp thenb = b - 2rp
if b < -rpthenb =Db+ 2rp

g:

=T

s = Abs(2r * sn (g))

a = acosi
2r
b = acosi
2r

if b <Othena =0- a
Zopne = Zppge - (@ - D)

3. Calculation of coordinate from the new point with Z, \» and S, (see
calculation of coordinate result from azimuth and distance).

G.13.2.2 Center of Circleisgiven:

Formula and proceeding calculation :

1. Calculation of azimuth Z, , (see calculation of coordinate, azimuth and
distance result from coordinate).
b

g=—
2. r

ZZ-PNP =Z, 5 t+g
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3. Calculation of the new point NPwith Z, , and radiusr. (see calculation of
coordinate result from azimuth and distance).

G.14 CALCULATION OF CLOTHOID

Picture :

TN

X

Nomenclature :
R : Radius
L : arc length
t : Tangent-angle
A : Clothoid parameter

If Clothoid rotates to the left, then A is negative;
if to the right then A is positive.
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Formulain general :

R= AL _ A
L 2t A2t
AZ
L = F :2tR:A\/2t
L L2 A?
t === = 2
2R 2A 2R
L
A = JL*R = — = RJ2t
2t
G.14.1 Calculated Coordinate
Nomenclature:
GIVEN :
t : Tangent -angle
WANTED :
Xi i - Coordinate in the unity-clothoid system
Formula:

The formulas are valid only for the calculation of coordinates in the unity-
clothoid system (A=1).

— * g _ 1\l x t e
A Gy
_ \/— * g N+l % L e
v At Gy en- oY)
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G.15 TRANSFORMATION
Nomenclature :

GIVEN :

A : clothoid parameter

L : arc length

Po : Zero-point coordinate of the clothoid system

P1 : given point on the clothoid

Pi : Coordinate of the point, which has to be transformed, in the old
system.

WANTED :

Pi' : Coordinate of the point, which has been transformed, in the
new system.

Picture :

-A
46

+A
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Formula and proceeding calculation :
1. Calculation of angle U (seeformulain general)

2. Caculation of coordinate of point Pi in the unity clothoid system (see
calculation of coordinate)

3. Calculation of angle b:
b = atan(¥)
X

4. Calculation of rotation -angle
if (A > 0)
thena = (Zp ., - b)
(Zes, + b)
if (Transformation direction : Klothoidensystem into Country system )
thena = 2p - a

esea

5. Calculated transformation with Po as common point,a as rotation angle and
point Pi.
(see coordinate -transformation [geodetic Systems])
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G.16 PLANIMETRY

G.16.1 Planimetry result from coordinate (Gauss)

Picture :

Nomenclature :

GIVEN :

n : Number of corner-point
Y . Y-coordinate

X : X-coordinate
WANTED :

F : plane

Formula:

2F = é Y ¥ (Xig - Xia)

i=1
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G.16.2 Planimetry result from measurement (triangle)

Picture :

0 Po-P2

Remark . The points Pq and P are defined clockwise. The result of
exchanging the horizontal directionsis anegative plane .

Nomenclature :
GIVEN :

Hzpg.x : horizontal direction from point Po to point x

dhpg-x - horizontal distance from point Po to point x

WANTED :
F : Triangle plane

Formula:
a = Hz, , - Hzp

dhy p *dh, p * sin(a)
2

F =

G-46 Version 2.20



GeoBASIC Reference Manual  Appendix G — Geodesy Mathematical Formulas

G.16.3 Segment Plane

Picture :

Nomenclature :
GIVEN :

S : Tendon length
r : Radius

WANTED :
F : Segment plane

Formula:
S
g =-
r
2 .
N sn (9)
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G.17 EXCENTER OBSERVATION RE-CENTERED TO THE
CENTER

G.17.1 Distance Measurement to the Mark

Picture :
Zielpunkt
Zentrum d
@‘
M 4
Exzentrum
Nomenclature :
GIVEN :
Hzey.7pVEx-ZP.dSEx-ZP : Measure - element on the excenter
e : Horizontal-distance centre -excenter
WANTED :
Hz7_7pVz.7pdsz.zp : on the centre re-centre measure - element

Formula and proceeding calculation :
1. Calculation of horizontal distance dhg, . (See geometry reduction of the
measured distance).

2.a = Hz, ,, - Hz,
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3. Calculation of b and the horizontal distance dh,_,, withe, dh, ,, and @
(see calculation of triangle, case SWS)

4, Calculation of the re-centred horizontal direction

if (Hz., ,» >= 0) AND (Hz, ,» <= p) thenHz_ ,, = Hz ,, + 2p
if (Hz,,, >= 0) AND (Hz. , <= p) thenHz, , = Hz_., + 2p
If (HZEX—ZP > HZEX-Z)

thenHz, ,, = 2p - b

ese Hz, ,, = b
5. Calculation of the re-centred vertical direction

DV = atan (—DHZ‘EX

Z-ZP
if (Vg,.p < p) {testifthetelescopeisin |. position }
thenV, ;o = Ve + DV

else Vy2p = Ve - DV

6. Calculation of there -centred slope distance
dSZ-ZP = th-ZP * s.n (VZ-ZP)

G.17.2 Distanceis not measured to the mark

Remark : This assumes, that the coordinate of centre and mark are available.

Formula and proceeding calculation :
1. Calculationof dh,_,, (seecalculation of coordinate, azimuth and Distance
result from Coordinate).
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2. Calculation of angle a

a = Hzg ,p - Hzg,

if(a <0)thena =a + 2p
if (@ > p)
then begin
a=a-p
b of the 2. solution isOK (see calculation of triangle)
else b of the 1. solutionisOK (see calculation of triangle)

3. Caculaionof bwith dh,_,,, eand & (seecalculation of triangle, case
SSW)

4. Calculation of the re-centred horizontal direction
see above ( Distance measured to the mark ) point 4.

5. Calculation of the re-centred vertical direction
see above ( Distance measured to the mark ) point 5

G.18 TRANSVERSE - AND LONGITUDINAL
DISPLACEMENT IN THE MARK

Picture :
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Nomenclature :

GIVEN :

L : Longitudinal displacement

Q : Transverse displacement
Hdem : measured horizontal direction
dh : reduced horizontal distance
WANTED :

dhyorr :corrected horizontal distance
Hzyorr :corrected horizontal direction
Formula:

Correction in consequence of longitudinal displacement :
dh,, =dnh +L

korr

Correction in consequence of transverse displacement :
dhkorr = V dhz + QZ

Q
Hz,., = Hz,, + aan(—
korr gem (dh)
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G.19 CALCULATION OF LIMB ORIENTATION

Nomenclature :
GIVEN :

Po (Eg:No:Hg) - Position with the coordinate
P (E.N;H;j)  : Mark with the coordinate

Hz; - Horizontal direction
n : Number of marks
: Testsizeof L1
h : Auxiliary for analysis of observation
WANTED :
Z; : Azimuth from position P to the mark P;
G : Orientation of limb
Omean : Orientation unknown quantity as arithmetic average
Omed : Orientation unknown quantity as median
VL]1- - Improvement at the direction Hzj from L1
My - Exactness of one single direction
Mor - Exactness of the orientation unknown quantity Opmean
Q - Limit for Mg, (apriori exactness)

Formula and proceeding calculation :

The formulas are only valid for the units meter and gon

1. Calculation of azimuth Z; from position Py (Eq,Ng,Hg) to the mark P;
(Ej.Nj.Hj)

(see calculation of azimuth and distance result from coordinate)
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2.0, = (Z, - Hz, + 2p) mod 2p

3. Calculation of average Opeggn result from G;

(see calculation of average for directions)

4. Calculation of average Opygq result from O;

(see calculation of median for directions)

ol

Vi, =Z, - (0O, + Hz) mod2p

]'i
6. Calculation of the exactness of one single direction M, and the exactness of
the orientation unknown quantity M ;. (see Calculation of averagein

generaly )

7. if Mg <= Q then result is accepted, no analysis of the observation hasto be
made

8. if (n < 3) then no analysis of the observation has to be made

9.
h =0, .,
if abS(O,0y - Oren) > 2p then
begin
if (Opeg - Open) > Othen h= 0O, + 2p
if (O,oq - Open) > Othen h= 0O, .. - 2p
end

T =30 - N
if (T < 0.0003 gon) then no analysisof the observation has to be made
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10. Analysis of the observation : If (T < ‘V L1 |) then Hz, iswrong

G.20 HIDDEN POINT

Picture :
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Geometry of the Staff :

Reflektor Reflektor Hidden Point
@ <@ O
. |
T
|
Reflektor Hidden Point Reflektor
@ O D
|
a
Nomenclature :
GIVEN :

HZPO-li dSP0-1! VPO-l )
: Measurement at the station Po
HZPO-Z! dSPO-Z! VPO-Z

a : Distance of both reflectors

I : Distance of the hidden point from the reflector first measured
(also possible that it is negative)

WANTED :
HZPO_ 3 dSPO_ 3 VPO_ 3 : calculated measured values to the hidden

point
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Formula and proceeding calculation :

1. Calculation of the horizontal distance dhpg_p1, dhpg-pp and the height
differences DH, ,, DH ,
0 0

(see geometry reduction of the measured distance)
2.a, = Hz, , - Hz,

3. Calculation of theangle b with dhpg_ 1, &, and dhpg_o. (see calculation of
triangle, case SWS)
if(l <O)thenb =p- b

DHPO-Z - DHP0-1
a

DH,, = | * sin(Q)

dh,, = Abs(l) * cos(g)

)

g = asin(

5. Calculation of the distance dhpy_3andtheangle a, with dhpg g, b and
dhq_3 (see caculation of triangle, case SWS).

if | < O)thena,=0 - a,

6. Calculation of the vertical direction Vpg_3
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H
DV = atan (Q)

Py-3

if (Vp, <p) {testiftelescopein I.position }
thenV, , = V., - DV

dse V, ; =V, + DV

7. Calculation of the slope distance dspg_3

dhg s
dsp 5 = Abs(————)
Sin (V)

8. Calculation of the horizontal direction Hzpg,_3

if (Hz, , >= 0)AND (Hz, , <= p) thenHz,, = Hz,, + 2p
if (Hz, , >= 0) AND (Hz, , <= p)thenHz, , = Hz, , + 2p
if (Hz, , > Hz,,)

thenHz, , = (Hz,, + a,) mod 2p

else Hz, ;, = (Hz,, - a,) mod2p
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H. — L1ST OF PREDEFINED | DENTIFIERS

H.1TYPES

type name

Dat e_Ti me_Type

Dat e_Type

Fileld

Fi | eNanme

GM 4Tr ansf or m_Par am Type
GV Crcle_Type

GM _Excent er _El ens_Type
GM_Li ne_Type
GM_Mean_St dDev_Type

GM_Measurenent s_Type

GM_Poi nt _Type
GM_QXX_Mat ri x_Type

GM Tri angl e_Accuracy_Type
GM Tri angl e_Val ues_Type
GSl _Dig_ld_List

GSI _Poi nt _Coord_Type
GSl _Rec_Id_Li st

GSI _WD g_Entry_Type
Li st Array
Ti me_Type

description

Date and time information.

Date information.

Fileidentifier

String * 100 for path and file name
Transformation parameters.
Definition of acircle.

Elements of the eccentric observation.
Definition of aline.

Average, middle error of average, and middle
error of any observation.

Structure used for measurement (polar
coordinates).

Definition of a point.

Coefficients of the cofactor matrix of the
unknown.

Accuracy of angle and side of the triangle.
Sides and angles of atriangle.

Array of integers (indicating WI—
identificatoins).

Point coordinate data.

Array of integers (indicating WI—
identificatoins).

Dialog entry information.
Array of String * 30 type
Time information.
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type name description

Stringl0 String * 10 type

String20 String * 20 type

String30 String * 30 type

String255 String * 255 type

TMC_Angl e_Type Data structure for measuring angles.

TMC_Coor di nat e_Type Data structure for the coordinates (tracking
and fixed coordinates).

TMC_Di st ance_Type Data structure for the distance measurement.

TMC_HZ_V_Ang_Type Horizontal and vertical angle.

TMC_I ncl i ne_Type Data structure for the inclination measurement.

TMC_PPM_CORR _Type Correction for distance measurement.

TMC_REFRACTI ON_Type Refraction correction for distance
measurement.

TMC_STATI ON_Type Station coordinates.

TPS_Fam Type Information about the current hardware.

W _Li st Array of GSI_WiDlg_Entry_Type.

BAP_Functionality_Type Functionality Data structure

TMC_DI ST_SW TCHES_Type Distance measurement switsches

TMC_ANG_SW TCH_Type Angle measurement switsches

TMC_OFFSET_DI ST_Type Target offset

H.2 FUNCTIONS AND PROCEDURES

name page
ADS - ADSOIULE VAIUE ...ttt et 54
ASC - ASCII code Of aCharaCter.........ccueeeiiiiii i 55
AN FUNCHION ..ttt e e e 5-16
BAP Data SITUCIUIES........co ettt e e e e 6-74
BAP _FINEAGJUSL .....eoeiiiiiie ettt 6-83
BAP_GEtFUNCHONALITY ......eovieiieie e 6-76
BAP_M@EaSDIStANGIE ....coiiiiiiie ettt 6-76
BAP _MEESREC ...t 6-80
BAP _POSTEESCOPE ... ittt e 6-87
BAP_SatACCESSONESDIQ. ...c.vievieiieie ettt e 6-74
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BAP_SEtFUNCHONGIITY ...o.veevieiieieeie e e 6-75
BAP_SetFUNCtioNalityDIg......ccueeiteeieeie et 6-74
BAP _SEHZ ... e 6-89
BAP_SEMANDISE .....ccotiiiiiiiiie ettt 6-84
BAP _SEIPPDM .. 6-85
BAP_SEIPIISIM ...t e 6-86
L0115 1 SRR 2-68
Chr$ - Character from ASCI COUE..........oivuiiiiiiiiiece e 5-7
L0101 TSRS 2-54
COM_EXECCMA....c ittt ettt ettt snee e n 2-80
COM_SETIMEOUL ....ceeveeeiiieiiee ettt stte e st et e et e e saee e ssbeesbeessbeeesneeesnreeans 2-79
Constants fOr W1 VAIUES.........ocuviiieieiie et 6-128
COS FUNCHION ...ttt et sae et e b et e e sneeesnneeans 5-17
CSV_ChangEFaCe ......coueiieeeiieeriie ettt e 6-186
COV _DE Y ...t 6-191
COV_GEATRSIAIUS. ... veeeieeeeieieeeieeeiee ettt et saee et eere e e sreeesneees 6-190
CSV_GEICUIMENMTUSEN ...ttt 6-177
CSV_GEDAETIME....cceteieieiieiiee ettt ettt e ebe e e sreeesaeees 6-170
O3SV €1 | ] SRR 6-194
CSV_GEEIADSESYSTIME ...ttt 6-182
CSV_GEGBIVEISION ...ttt ettt sae e snee s 6-174
CSV_GetinstrumentFamily ... 6-173
CSV_GetINStrumentNEaIME .........ooiiiiei it 6-171
CSV_GEtINSIIUMENINO. .....eeiiiiiiie et 6-172
CSV_GetLaserPIUMMEL...........coeiiiiiie et 6-193
CSV _GEILOCKSBLUS. ... eeeieeeeieeeeiieeesieeesiee e e sttt sebe et e e saee e saee s 6-188
COV_GEILRSLAIUS. ... ceeveeeieieeiiieesieeetee sttt et et e e e saeeesnee s 6-183
CSV _ GEPIISMTYPR .ttt 6-192
COV _GEISWV EISION .....eeieiiieieieeeiee ettt ettt saee e snbeesbe e e sreeesneees 6-174
COV _GEISYSTIME ...ttt ettt e sae e snee s 6-183
CSV_GetUsarInstrumentNam.........coiiiiieeeiiee e 6-175
COV_GEUSEIMNEITE ...ttt ettt seee e snee s 6-179
CSV_LBSEPOINTEN ...ttt s 6-184
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CSV_LOCKIN ..ttt bbb s 6-188
CSV_LOCKOUL. .....eeieieitiiitie ittt 6-189
CSV_MEKEPOSITIONING ...t 6-185
CSV_SEATRSIAIUS .....eeeveeeeeiieesiie sttt 6-190
CSOV_SECUIMENTUSEN .......ooiiiieirie ettt 6-179
CSV_SEIDL ittt bbb e b n e 6-194
CSV_SatGUIAELIGNL......coieeeieieiieie e 6-184
CSV_SatLaserPIUMIMEL .........coiiiiiiiieie e 6-193
CSV_SEtLOCKSEAIUS ......eeveeeeeieeesiee sttt 6-187
CSV _SaPISMTYPE. .ttt e 6-192
CSV_SatUserInsStrumentNaIME. .......cooceiiiiieireeree e 6-176
CSV_SEtUSEINEIME. .....eeiitiiiiiiiee ittt 6-181
CUIDITS. ..ottt sttt st ee e et et sbesae e eneseeseennenea 2-67
Data Structures for the Central Service FUNCLIONS...........cocovveivienienieneenenn. 6-169
Data Structures for the GSI FUNCHIONS..........ccoooviiiiiiiiieeeeee e 6-130
Eof () (standard fUNCLION)........cceeiriiiieiiere e 2-66
EXP FUNCHION....cotiiiiieeee e e e 5-17
File Operation Data SLUCTUIES..........coiuieirieieeieeie e e 2-51
GEOMELN SITUCKUIES. ...ttt ettt sreennee 5-27
GEE — VAIUES ...ttt sttt sr e nree 2-59
GEEDITECIONY LIS ...ttt sttt ettt sttt sb e sr e sr e b sreenree 2-74
GELFITESEAL ...ttt bbb bbb 2-73
GEtMEMOrYCArdINO .....eeveeiieitee sttt 2-72
GM_AdjustAngleFromZeroTOTWOPI ........cooieiieiiierieree e 5-77
GM_ANGIeFromThreePOINtS..........coiiiiieiieie e 5-76
GM_CalCATEaOTCOO0N......eeteeieeitieiteestee sttt sttt sttt sre e b b nree 5-31
GM_CalCATEAOIMEBS. ......eeiteeiieerteertee sttt 5-34
GM_CalCAZIANGDISE .....cveetieiteeiteesteestee ettt 5-36
GM_CalCAZIZENANIDISE .....veeeeeieesteesteertee ettt 5-81
GM_CalcCenter ANARAAIUS ........coveeiieiierieesiee ettt 5-38
GM_CalCCIOtNCOON. .....cveeteeiteeitiestee sttt sttt nree 5-39
GM_CalCCOOM.....ccteeteeiteeitee sttt ettt ettt sttt sb e sb e sb e sre e b e sbeesreenreen 5-40
GM_CalCDistPOINICITCI ...ttt 5-41
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GM_CacDistPOINICIOLN. ..o 5-42
GM_CalCDIStPOINELING........coiiiiiiiiieee s 5-44
GM_CalcHiddenPointODSENVatioN.............cooeeeeiiie e 5-45
GM_CalcIntersectionCircleCircle...... ..o 5-46
GM_CalcIntersectionLineCircle ..., 5-48
GM_CalcIntersectionLineLing...........cccooiiiiiiiiiii e 5-49
GM_CalCMEBN......coitiiiieiteetee ettt sreesree 5-51
GM_CalCMEANOTHZ........ooiiei s 5-53
GM_CacMedianOfHZ...........ccoiiiii e 5-54
GM_CalcOrientationOfHZ............cooiiiiiiiic e 5-56
GM_CalCPOINIINCITCIE......eeiveeieeeteereestee et 5-59
GM_CalCPOINIINLING ...ttt 5-58
GM _CalCTHANGIE. ..ottt ettt sr e b b nree 5-60
GM_CalCVANATIOPE. ...ttt ettt sr e sreenree 5-62
GM _CONVEITANGIE. ..ottt nree 5-63
GM_CONVEMDECSEXAL ......ccoiiiiiieiiieiiesiee e 5-64
GM _CONVEIDISE. ...ttt sttt sre e b b e sree 5-65
GM_ConVertEXCENIICHZV ..o 5-66
GM_ConVertEXCENtrICHZVDISE .....coivieiierieeitiesiee ettt 5-67
GM_CONVEMPIESSUIE ... 5-69
GM_CONVEIMSEXADEC.......cuvieirieirie ettt 5-73
GM_CONVEMTEIMD ...ttt 5-70
GM_CONVETVDIFECHION ....ccveeiieitieiteestee sttt sttt ettt sr e e nree 5-72
GM _COPYPOINT ...ttt sb e bt b e sre e sreesreenreen 5-76
GM _TNIEQXXIMBITX 1ttt sttt ettt ettt st sbe et sb e bbb sr e sreenree 5-80
GM _LINEAZI ..ottt nree 5-78
GM_MathOrSurveyorsANGIECONV.........eoiierieerieeiteestee sttt 5-79
GM _SAMEPOINT ...ttt sttt sb e sr et e b sreesree 5-75
GM_TransfOrMPOINES. ......ccoueeiieiierieesee ettt sree 5-74
GM_TTaVEISESD.....cee ettt ettt ettt ettt sb e bt bbb sreenree s 5-79
GSl_ GEUINAIVNT ..t e 6-133
GSl_COUING -ttt 6-136
GSI_COMMDIQ ..ttt e 6-142
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GSI_CreateMEBSDIg......coieeieeeiieriee et 6-159
GSI_DEfINEMEBSDIF ... e 6-158
GSI_DefiNERECMASKDIG ....c.eveveiieiiieeesiee e 6-148
GSl_DeleteMeasDialOg.........cooviiiiiiiiiiiieiee e 6-162
GSI_GEDIalOgMaSK ......cueiieiiiieiiiesieese e 6-156
GSI_GEtRECFOIMEL .......oeiieiieirie s 6-140
GSl_GEIRECMBSK ... .ccveiiteiieieiiee ittt 6-145
GSI_GERECPELN ..o 6-141
GSI_GERUNNINGNT ...ttt e 6-131
GSI_GetStADIAIOIMESK .....c.eeeeeiieiirieeiiee st 6-158
GSl_GEtSIARECMBIK.......cveieiiieeieee e 6-146
GSl_GetSIARECMESKAIL ... 6-147
GSl_GetStdRECM aSKCAIMESIAN .......ccueirieeriiiriee et 6-148
GSl_GEWIENIIY ...t 6-143
GSI_IMPOrtCOOIUDIG .. .ceveeieeeiieeiiee st 6-151
GSI_ImportCoordDIg _DSEarCh........ccooviiiiiiiiie e 6-153
GSI_ITNCPNUMDES ...ttt 6-135
GSI_ISRUNNINGNIT ... e 6-134
GSI_MaNCoOrdDIg .......coieeieiiiiiiiieiie st 6-149
Gl _MEESUIE ...ttt 6-165
GSl_QUICKSEL ....c.veiteeiteiitee sttt 6-138
GSl_RECOIARECMEBSK ...ttt 6-166
GSl_SEectTEMPIAEFIIES.......coieeeieeieee e 6-138
GSI_SetDIialOgMaSK .......ccueiiiiiiiiiie et e 6-157
GSl_SEUNIVNT ... 6-133
GSl_SEIVPINISIALUS. ..ot 6-135
GSI_SEtRECFOMMEL........eei et 6-139
GSl_SERECMEASK ...ttt e 6-145
GSI_SERECPEIN.........eiiiii e 6-140
GSI_SERUNNINGNI ...t 6-132
GOl _SEIUP . ettt s 6-165
GSl_SEWIENTIY ..ot 6-144
GSl_StADISPIAY .. veeeeeieeeieeeriee e e 6-163
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GSl_StAliONDEIA ......veeveeiveeseeesiee sttt 6-164
GSI_TargeDIg...ceeeieeeieiiiieeriee et 6-137
GSI_UpdateMeasDIg......ccuiieiiiiiiiiieiie e 6-161
GSI_UpdateM @aSUMMIENT........eeiiiiieiiiiieiee et 6-161
(1S I V15 o USRS 6-142
FOUL L 2-56
INStr - Index of asubstring iNSIAE SN .....ccveveeieeiieree e 5-5
INE = INEEOEN PAIT ...ttt 54
1L USRNSSR 2-71
LCase$ - Change tO |OWES CASE ........eeiuiriiriiriieie ettt 5-13
LEftS - LEFt SUDSLIING....cviiveeieiiicie ettt 5-14
Len - Length Of SIHNG ....cooeeieeieiiieiieiie e 5-6
LOG FUNCLION. ...ttt e e e e 5-18
LTrim$ - Trim blanks from the [eft ..........ccooeiiiiiie e 5-13
Mid$ - SUDSLING BNYWHEE.........oiviiiiiiiiseee e 5-14
IMEKDIT . et b e st b e bt bbb b st b e 2-69
MMI Datal SITUCLUIES.......coveieiiie et 6-8
MMI_AAABULION. ..ottt e 6-23
MMI_AdAGBMENUBULLON. .......cccviiiieitieie ettt 6-14
MMI_BeepAlarm, MMI_BeepNormal, MMI_BeepLong ..........cccceevveivennenne 6-52
MMI_CRECKBUIION. ......cotieiieite ettt e 6-19
MMI_Creast@GBMENUL.......cocuiiiieie et 6-10
MMI_CreateCBMENUITEM........ooiiiiieie et 6-12
MMI_CreateGraphDialOog.........ccieerreeriierreeie ettt 6-17
MMI_CreateMeNnUITEM........oooiiiiie s 6-9
MMI_Create€TeXIDIalOg .......coieeieeieeiierie ettt 6-15
MMI_DEEEBULION ......eotieiieiieie ettt 6-25
MMI_DEEECBMENUL.......cooiiiiiii et 6-13
MMI_DeleteGrapnDialOog.........ccoverrieriieieeie ettt 6-19
MMI_DeleteTeXIDIAlOg ....cveeiveeieeieeiieesie et 6-18
MMI_DrawBUSYFIEId........ccooiiiieee e 6-51
MMI_DFaWCITCIE. ...ttt e 6-49
MMI_DIEWLINE ..ottt e e e 6-46
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MMI_DIBWRECL ......oeetiiiieteete et 6-47
MMI_DIFBWTEXE ..ottt 6-50
MMI_FOrMEEV @ .....eeiiiiiee e e 6-40
MMI_GEtANGIEREEIION........covieiiiieee e e 6-58
MMI_GELANGIEUNIT.....cotiiiieitieie e 6-60
MMI_GEIBULION. ......eotieiieite ettt e 6-20
MMI_GELCOOTAOITES .......eeveeeeete ettt ettt e 6-69
MMI_GEtDAEFOIMEL.........ciiiviieiiieiree et 6-67
MMI_GEIDISIUNIT....ccviiiieiieieee e e 6-62
MMI_GEtLaNgNAIME.........ceiiiiiiiiieiree e 6-71
MMI_GELLANGUAJE.......ceireeiireieririe sttt 6-71
MMI_GEIPIESSUNIT ......eeveeieeieete ettt e 6-64
MMI_GETEMPUNIT ..o e 6-65
MMI_GEITIMEROMMEAL ......eeveeieeie et 6-68
MMI_GEetVarBEEPSIALUS .........eveierierrieiiee e 6-54
MMI_INPUEINE ..o 6-35
MM _TNPUELISE. ¢ e e 6-37
MMI_INPUESEE . 6-31
MMI_TNPUEVE ... e e 6-33
MMI_PHINEINE .. e 6-29
MM _PLINESEE . e e 6-26
MMI_PEINETOK L e 6-27
MMI_PHINEVEL .. e e 6-28
MMI_SEleCtGBMENUITEM ...ttt e 6-13
MMI_SEtANGIERELION........eevieiieieeie e e 6-57
MMI_SEANGIEUNIL......eotieiieie e 6-58
MMI_SEtCOOTAOITES ......eiiiieiieie ettt e e 6-68
MMI_SEtDEEFOIMEL.........c.eiiieieiiee e 6-66
MMI_SEIDISEUNIL.....cotieteeite et e 6-60
MMI_SEtLANGUAGE. ... ..eeireiiiriieiree ettt 6-70
MMI_SEIPrESSUNIT....c.veiiieieeie et 6-62
MMI_SETEMPUNIT ...c.eeieeiee e e e 6-64
MMI_SETIMEFOMMAL.......coitietieie et e 6-67
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MMI_SArtV arBEED ......oiveieeeeesie ettt bbb e nee 6-52
MMI_SWITCHAFKEY ..ottt 6-55
MMI_SWItChICONSBEED ........eeiiiiiiie e 6-56
MMI_SWItChVErBEED. ... .ccueeueeiiiiie ettt 6-53
MMI_WIEIMST ..ttt bbb b s ae e 6-42
MM _WIEIMSGSEE ...ttt bbb e 6-44
OB ..t 2-52
1 | USSP 2-58
PUE — VBIUBS......eoeeeee e e 2-62
RECEIVE ... e 2-77
Remark on the Conversion of ANGIES.........ccoeiiiiieiieieeee e 5-15
Right$ - Right SUDSIIING......ccviiviiiiiiicie et 5-14
RIMDIT .ttt et 2-70
RN FUNCHION. ...ttt e e e 5-22
ROUNG - ROUNG ...ttt 5-4
RTrim$ - Trim blanks from the right............ccooiiiiii e 5-13
SBEK ettt bbbt e b bRt bbbt Rt et sbenbe e b e 2-65
S 0o USRS 2-76
SFOIrMEL FUNCEION ... e 5-8
SON = SIOMN ettt e e 5-5
SINFUNCIION ..ttt 5-19
SOI FUNCLION. ...ttt ettt sb e bt bbb e sreenree 5-20
SRNA FUNCHION. ...ttt sttt sr e b b nree 5-23
Str$ - String from anumerical ValUe...........ooeieeiiiiieeeee e 5-7
String$ - String from fill charaCter ... 5-7
Summarising List of Mathematics FUNCLIONS...........coceeveeieenieiieneesee e 5-15
Summarising Lists of GM Types and Procedures...........ccoceeveeveeneeneeneenieens 5-24
Summarising Lists of MMI Types and Procedures.............coovvvveenieniiesiesneenns 6-7
Summarising Lists of Types and ProCedures ...........coceveereeneeneeneeneeneenieens 2-50
Summarizing Lists of BAP Types and Procedures...........coceveeveeneeneeneenieens 6-73
Summarizing Lists of CSV Types and Procedures...........c.ccvcveevenieeeienneenn 6-167
Summarizing Lists of GSI Types and Procedures...........ccocvvvereeniieniieeieenn 6-126
Summarizing Lists of TMC Types and Procedures............ccooeereeneeneeneeneens 6-90
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TaAN FUNCLION ...ttt 5-21
1= L USSR 2-64
TMC D@ SITUCIUIES.......oeeiiiieieie sttt 6-92
TMC _DOMEESUIE.......ceeiiiiirii ittt 6-95
TMC_Get/SetANGIEFaCEDES .......cccviiiieeee e 6-113
TMC_Get/SEtDIStPPIM. ...ttt e 6-115
TMC_Get/SEHEIGNE. .....eeveeeeeie e 6-115
TMC_Get/SEHZOSEL ...t 6-114
TMC_Get/SEtREfTACHIVECOIT ......eevieteete et 6-116
TMC_Get/SetRefractiveMethod ...........ccoeiiiiieiieiiee e 6-116
TMC_GE/SELSEAIION ...ttt e 6-117
TIMC_GEANGIE.....eeetieieetee et 6-103
TMC_GEANGIE WINC ..ttt e 6-105
TMC_GEANGSWITCN......eeiiiieeii e 6-124
TMC_GELCOONTINGLE......ccveeteeiieieeie ettt ettt 6-100
TMC_GEDISISWITCN ..c..ve ettt e 6-119
TMC_GEEDMMOGE......cccutiitieiieieeie ettt e 6-123
TIMC_GEIFBCEL......coitiiiieteete ettt bbb e e 6-122
TMC_GetINCliNESWITCN......coviiiiei e 6-125
TMC_GEIOFFSADISE ...ccvieteeteerte et e 6-121
TIMC_GEIPOIEN .......coiteiitieitieitee sttt 6-97
TMC_GEtSIMPIEMEA.....coiieiiiie et 6-110
TMC_IfDIStTAREMEASUIEd......cveeiieiieie et 6-117
TMC_IfOffSatDISIMEBSUIE ...t 6-121
TMC_QUICKDISE. ..ottt 6-106
TMC_SEANGSWITCN ..ttt e 6-123
TMC_SEDIStSWITCN. ....eeeiieiece e 6-119
TMC_SEEDMMOUE ......cotiiieeieeieeie et 6-122
TMC_SEtHANADISE......ccvietieieeie e e 6-118
TMC_SEtINCIINESWITCN ... 6-124
TMC_SEOSEIDIS....ecveeteeieeste e e 6-120
UCase$ - Change tO UPPEY CBSE........eeiueriirierieeiesie e see e sie st seeeseeseesaesaeenee e 5-12
Val - Numerical value of @StrNg ........ccooeereerieiieiiesee e 5-6
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