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SYSTEM REQUIREMENTS

HARDWARE REQUIREMENTS

The minimum required hardware for SRS is

e 1 GHz processor or equivalent

e 1GBRAM

e 2 GB virtual memory

e A graphics card with 128 MB of dedicated video RAM and support for OpenGL 2.1 or greater

The minimum recommended hardware to use 3D view is

e 2 GHz processor or equivalent
e 4GBRAM

e 6 GB virtual memory
e A graphics card with 256 MB of dedicated video RAM and support for OpenGL 2.1 or greater

SOFTWARE REQUIREMENTS

SRS operates with:
* WINDOWS XP SP3 (32 & 64 hits)
= Windows XP support ends April 8, 2014.
See the following link for more information http://www.microsoft.com/en-us/windows/endofsupport.aspx
+ WINDOWS Vista SP2 (32 & 64 bits)
* WINDOWS Seven (32 & 64 bits)
* WINDOWS 8 (32 & 64 bits)

SRS has been tested with the following version:
* WINDOWS Seven SP1

SRS is based on WINDOWS DOT NET FRAMEWORK 4.0.3.
The correct version of FRAMEWORK is installed with the SRS setup, if necessary.


http://www.microsoft.com/en-us/windows/endofsupport.aspx

FIREWALL CONFIGURATION

If you have a FIREWALL installed on your PC,
l \ ensure that the following ports are opened:

Tool

TCP Port

Remarks

Port used for FTP transfer file

21
Transfer Manager Port used to read controller version (port number
5653 i
can be configured by the user)
800, Socket Connection for Remote maintenance (port
Remote Maintenance 850, 851 number can be configured by the user) P
852, 853 gured by
5653 Port used to exchange data between 3D Studio
SRS: Remote controller access 5660, 5661 |and the CS8. (port number can be configured by
5662, 5663 | the user)
Ports used to exchange data between the CS8
SRS: Online debugger 5653 and VAL3 Studio. (ports numbers can be
5656 configured by the user)
Aladdin dongle license manager 475 This port is used by the License manager for

support of Network Dongle
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STARTING SRS

SRS is started via the WINDOWS start menu, then STAUBLI/SRS/XX/Staubli Robotics Suite where
XX represents the SRS version. Depending on the installation, it is also possible to set up a shortcut
to the latest SRS version installed, on the desktop and in the quick launch toolbar.

In Windows explorer, SRS can be opened by double-clicking on a “.cell” file

OPTIONS

To change SRS options, go to the application menu @ , and select “Settings”.

SWITCHING FROM ONE LANGUAGE TO ANOTHER

Click on the application menu

Select “Options”

Choose the language in the “Environment” section.
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TOOL WINDOWS

All the SRS tool windows can be either floating or anchored to the edge of the main window.

Available windows are:

Cell Explorer(shortcut CTRL+W, CTRL+C)
Displays programs, libraries, and user types for each open application.

Data (shortcut CTRL+W, CTRL+D)
Displays the data for each open application. Data is sorted by type. Double click on a data to edit
values.

Geometry (shortcut CTRL+W, CTRL+G)

Displays the points, frames, tools, and joints in a geometrical view. The points and frames are located under
their parentframe and the tools under their parent tool.

Two specific nodes:
» The Orphans Node displays the frames, tools, and points that have no parent frame or an incorrect one.

» The external fathers node displays the tools, frames and points that have a parent frame located in a library
of theVAL3 application.

Properties (F4)
This window displays the properties of the currently selected object.

Error List (shortcut CTRL+W, CTRL+E)

Display the list of messages, errors and warnings that might occur during load, save, check syntax,
etc. Double click on an error line to point out the error in the program or data tab.

It is possible to filter messages by clicking on the category buttons:

Output List (shortcut Ctrl+W+0O)

It is another view of the error list tab.
Messages are filtered by category that can be selected using the combo-box.

Find result List (shortcut Ctrl+W+F)

Displays the result of the last search operation. Each line corresponds to a found occurrence. Double click on
a line to open the corresponding program or data tab.
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CELL EDITION

- A cell can contain several controllers (local or remote)

- A Controller can contain:
- 1 robot
- VAL3 Applications

- Records

CELL CREATION

To create a new cell, select the “New” command in the application menu and follow instructions in
the wizard.
To delete a cell, simply remove it from the disk using windows explorer.

ADD NEW ROBOT

In the cell explorer, right click on the cell node and select “ADD — NEW ROBOT".

This will add a new local controller with a robot. Corresponding files are stored on the hard drive, as
in this case the controller is emulated.

ADD AN EXISTING ROBOT (IMPORT CONTROLLER)

In the cell explorer, right click on the cell node and select the “ADD — EXISTING ROBOT” command.
This feature allows importing an existing controller (for example, an SRS7 cell) and its robot into the
cell.

During the import process, it is possible to convert applications from earlier versions of SRC
e Applications prior to the VAL3 s4.0 version are not compatible with SRS.
They must be converted before they can be imported and benefit from the various SRS features.

e Automatic conversion: when an s6.x application is loaded into an emulator or a controller, it is
converted automatically without user confirmation.

CAUTION:

Only libraries with the AUTOLOAD attribute set to true are converted automatically.
The others must be converted manually (by opening them in SRS).

e Applications prior to the s3.0 version must be converted to s3.0 before using the VAL3UP tool, to
enable their use by SRS. This tool is supplied on all SRS CD starting from version 3.0 (MISC\VAL3
CONVERTER directory). This tool requires an 10 VAL3 library (in s3.x format, .DAT extension)
containing the cell 1/0s used by the program to be converted. This library can be created with a 3.x
version emulator or by using the example provided on the SRS CD (MISC\VAL3 CONVERTER
directory).

10



ADD A REMOTE ROBOT

In the cell explorer, right click on the cell node and select “ADD — REMOTE ROBOT".
This command adds a remote controller identified by an IP address.

Note that a remote controller is in read only mode (i.e.: it is possible to view applications and records
but it is not possible to edit them or even add new ones.)

ADDING AN ADD-ON

The add-on management depends on the VAL3 version.

FOR CELLS IN VAL3 VERSION EARLIER THAN $6.2

© N g wDdR

Stop the emulator.

Close SRS.

Install the add-on DLL in the usr/app folder of the cell (if this folder doesn't exist, create it).
Restart SRS and the emulator.

Open an application or create a new one.

Go to the command line (menu F2).

Execute the command: export("™).

A val3.cfx file is created in the usr/app folder of the cell.

Overwrite the val3.cfx file that is on the root of cell with this new one.

10. Now, add-on keywords are recognized in SRS and VAL3 checker.

FOR CELLS IN VAL3 VERSION BETWEEN S6.2 AND S6.4

1. Stop the emulator.

2. Close SRS.

3. Putthe add-on files (DLL and CFX) in the usr/app folder of the install directory of the VAL3 version
(Usually program files\staubli\cs8\sx.y).

4. Open the cell manager, select the cell in the right VAL3 version (or create it) and choose the desired add-
on in the add-on section.

5. Save the cell.

6. Now, add-on keywords are recognized in SRS and VAL3 checker.

FOR CELLS IN VAL3 VERSION S6.4 AND LATER

N

Stop the emulator.
Close SRS.

Run the add-on installation program. (If the VAL3 emulator corresponding to the VAL3 version of the
add-on is not installed on the PC an error message box will appear).
Restart SRS.

Open the cell manager, select the cell in the right VAL3 version (or create it) and choose the desired add-
on in the add-on section.

Save the cell.
Now, add-on keywords are recognized in SRS and VAL3 checker.

11
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LOCAL CONTROLLER EDITION

ROBOT TYPE

Right click on a controller and select the CONTROLLER CONFIGURATION command.
Select the robot model or the robot skin and validate your choice with OK.

e For controllers with a version SRC earlier than s7.6, running emulators must be restarted manually to see
the new selected 10s.

¢ For controllers with a version later than or equal to s7.6, SRS automatically restart the emulators.

I0S CONFIGURATION

Right click on a controller and select the CONTROLLER CONFIGURATION command.
Move to the 10 section and select the cards that you want to use on the controller.

¢ For controllers with a version SRC earlier than s7.6, running emulators must be restarted manually to see
the new selected 10s.

e For controllers with a version later than or equal to s7.6, SRS automatically restart the emulators.

I0S EDITION

It is possible to edit the physical IOs description by running the HOME/PHY SICAL I0s/MODBUS IO
CONFIG command.

Use the SAVE command to save your modifications

HILSCHER BOARDS

To create Hilscher boards, select the ADD 10 BOARDS command, select the Hilscher type.

Choose the protocol and validate with OK.
Before adding input or output, you need to add a module using the ADD MODULE command.

MODBUS 10S

This tool is used to create the MODBUS. XML file containing the declaration for the MODBUS server I/. To
transfer the MODBUS.XML file to or from a controller, use the transfer tool (see: Transfer to or from a
controller).

To create or modify the file, execute the tool via the HOME/PHYSICAL 10s/MODBUS IO CONFIG command.
Click on the NEW button to create a new MODBUS configuration or open an existing one with the OPEN
button. If a MODBUS file already exists in the cell it is opened automatically.

Click on the save button to save the configuration. Note that the name of the file must be
"MODBUS.XML" to be taken into account by the CS8.

12



To add an item, click on the new button on the item toolbar. Then specify the name, the type, the size and the
client access rights.

Items can be inserted through the insert button or deleted with the delete button. The order of the items can be
changed by using the drag and drop feature.

It is possible to append an existing MODBUS configuration file with the APPEND button.

The corresponding CSV file can be create through the EXPORT button CSV. This file is needed to the
configure the Applicom OPC server (APPLICOM IMPSYMB).

OPTIONS MANAGEMENT

Right click on a controller and select the “Controller configuration” command.
Move to the Option section and select the options that you want to use on the controller.
¢ For controllers with a version SRC earlier than s7.6, running emulators must be restarted manually to see

the new selected |Os.
e For controllers with a version later than or equal to s7.6, SRS automatically restart the emulators.

PROPERTIES

Right click on a controller and select the “Properties” command. (F4)

REMOTE ACCESS

Enter the IP address of the controller, the port number and the profile used to log on the controller.
Those parameters will be used each time you run the Remote Access tool on this controller (Right click on a
controller node + REMOTE ACCESS command)

REMOTE CONNECTION

Enter the IP address of the controller, the port number and the profile used to connect on the controller.
Those parameters will be used each time you will need to connect on a controller (Transfer manager,
synchronization of the robot position with the target)

POSITION SYNCHRONIZER MODE

This property allows selecting which robot is synchronized with the 3D model.
During a simulation you can either synchronize the robot position with an emulator or with a target.

o None: the robot position is never updated
e Emulator: the robot position is synchronized with an emulator

e Target: the robot position is synchronized with a target.
Before selecting this option, enter the IP address, the port number, the login and the
password in the “Remote Connection” property.

13
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WORKING WITH 3D

3D TREE VIEW

The treeview embedded in the 3D view is used to manipulate the 3D geometries.
It is possible to show/hide the treeview with the SIMULATION/DISPLAY SETTINGS/SHOW
TREEVIEW command.

TREE VIEW NODES CONTENT

Geometry node: contains the links to the geometries created (simple primitives) or imported
(STEP, IGES, WRL, STL files) in the 3D cell

e Mechanisms node: contains the links to the mechanisms.
A mechanism is a device with at least one handler and one handle (Example: robot, tool,..)

e Collisions Settings node: parameters for collision detection.
e Cameras node: contains the links to predefined points of view.

e Frames: contains the links to the graphic frames

MODELING

IMPORT CAD FILES

Supported formats are: STEP, IGES, WRML, STL.

. ADD - FILE
Copies the file in the “CAD” sub-directory that is located in the current cell and imports the model into
the 3D scene

EADD — FILE AS A LINK
Imports the model into the 3D scene without copying the actual file into the current cell CAD folder

14
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LIGHTEN UP CAD FILES

Loading a STEP file can take a lot of time as surfaces need to be cut up into triangular faces
(tessellation process).

To reduce loading time it is recommended to lighten up the model and to convert it in WRL format
using the following procedure:

e Create an empty cell

e Load your step file

e Hide unwanted objects
e Export the cell in WRL.

e Import the newly created WRL file into the destination cell

SOLID

Inserts simple primitives in the 3D scene: sphere, cube and cylinder

GROUP GEOMETRIES

Select several geometries, right click in the 3D view and select the GROUP command.

EXPORT

Allows the export the 3D scene in WRML format.

Hidden objects can be exported or not: the use of this option results in lighter CAD files (hide the
unused objects and export the scene)

CONSTRUCTION FRAMES EDITION

A « Construction Frame » is a kind of graphic frame built by the user in the 3D environment.
Graphic frames are saved in the 3D Cell. (Not in a VAL3 application)

A construction frame can be created:
- Atthe center of 3 vertices
- Perpendicular to a surface
- Inthe center of two vertices
- On avertex
- By defining the vertex of the origin and giving two direction (X and Y)

During the creation process, instructions are displayed in the status bar.
It is possible to interrupt a learning sequence by pressing the ESCAPE key or clicking in the
background of the 3D scene.

15
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HANDLES/HANDLERS

Handles and Handlers are 3D objects used to attach/detach geometries to each other Handle

- A Handler can be attach to a Handle

- AHandler can be attach to only one Handle at the same time

- A Handle cannot be attached to 2 Handlers

Handles and Handlers can be found in:

<— @ Handler

Y K L
4-'—@ Handle

=]
Handle

Robot: 1 Handle / 1 Handler

<) Handle

e
<— @ Handler

Handler U

t Handler
~—Q

— —
Handle Handle

Part: 1 or more Handles

Handle

Tool: 1 Handle / 1 or more Handlers

16
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GRAPHIC TOOLS

A graphic tool contains one Handler and one or more Handlers.

TOOL CREATION

To create a graphic tool, select geometry in the 3D view and click on the MODELING//NEW command.

A new tool with on handle and one handler is added in the “Mechanisms” node.
It is possible to rename the tool from the Properties window (F4)

TOOL SELECTION
It is possible to select a tool:
e Inthe 3D treeview in the node “Mechanisms”

¢ Inthe 3D scene by double clicking on one of its geometry.
A single click selects the geometry of the tool, a double click select the tool as a mechanism.

TOOL EDITION

e To start a tool edition, select it and use the MODELING/EDIT command.

While you are editing a tool, it is no more possible to move or select other objects in the 3D.

All the geometries, the handle and the handlers of the current tool are highlighted in yellow
and can be edited.

It is possible to add, remove and edit the positions of the Handle and Handlers.

Note: Handle and Handlers can be moved either manually with object movers or by using the
“Edit position” window.

e To end tool edition, click again on the MODELING/EDIT command.

ATTACH/DETACH A TOOL
A tool can be attached to a robot or to another tool by its HANDLE.

e To attach a tool, select it, click on the MODELING/ATTACH TO command and select a
HANDLER.

If the tool is attached to a robot, the current TCP is automatically defined on the first
HANDLER of the tool.

e To detach atool, select it a click on the MODELING/DETACH

17
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DEFINE THE CURRENT TCP

When a tool is attached to a device, it is possible to change the current TCP.
Select the HANDLER in the 3D view and click on the MODELING/SET AS CURRENT TCP command.
The Cartesian mover now opens on this TCP.

OBJECT MOVERS

EDIT ABSOLUTE AND RELATIVE POSITION

Open the “Edit position” windows. (HOME/3D VIEW/EDIT POSITION) and select an object in the 3D
view.

It is possible to edit relative position (relatively to the position of the object at the moment it was
selected) or the absolute position (relative to the zero of the cell).

To restore the initial position, press the ESCAPE key.

GRAPHIC MOVERS

Several commands are available in the MODELING ribbon.
e Cartesian: opens a Cartesian mover on the selected geometry
e Center from 3 points: moves the selected object to the center of three vertices.
 Middle of segment: move the selected object to the center of two vertices.

e Point to point: move the selected object to a vertex

During the selection of vertices, instructions are displayed in the status bar.
It is possible to interrupt the sequence by pressing the ESCAPE key.

18
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SIMULATION

ROBOT MOVERS

e Joint mover: moves a single robot joint (needs to be selected first)Cartesian mover: Cartesian
move of a robot about the axis of its current TCP

o Move Here: move to a position (if reachable) using the selected device.
Select a construction frame or a VAL3 geometric data and click on the command

VAL3 DATA

When a VAL3 geometric variable is selected, it is possible to use the following commands:
e Move To: moves the robot to the selected VAL3 variable. (if reachable)
e Set as current tool: sets the currently selected variable as the current TCP of the robot.
e Here: records the current position of the robot into the selected VAL3 variable
e Show/Hide: displays the VAL3 variable in the 3D scene
e Show All/Hide All: displays the VAL3 variable and its children in the 3D scene

TRACES

Displays a frame at the TCP position when the robot moves.
To erase traces, use the CLEAR TRACE command.

COLLISION DETECTION

By default, collisions are detected between:
e every robot and geometries of the cell
e current selection (Example: when moving a cube in the 3D)

If a collision is detected, the colliding parts are colored in red.
If a geometry is within a part’s clearance zone, the objects are colored in yellow.

It is possible to exclude an object from the collision detection. To do so, right-click on the object and
uncheck the COLLISION ACTIVATED command.

To Start/Stop the detection of collisions, activate the “COLLISIONS” command in the SIMULATION
ribbon.
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COLLISIONS SETTINGS

EXCLUSIONS

All the rules used to detect collisions for robots are listed in the 3D treeview under the COLLISION
SETTINGS nodes.

It is possible to exclude geometries from the collision detection.

To do so, select one or more robot joints and one ore more geometries using the CTRL key. Right
click in the 3D and select ADD COLLISION EXCLUSION command.

To remove a rule, select it in the 3D treeview and press the SUPPR key.

CLEARANCE

The clearance is the warning zone around an object.
This parameter can be edited from the PROPERTIES windows. (F4)

Note that if the shape of the object is complex, a high clearance value might reduce the performance
of the 3D scene.

DISPLAY

e Intersection visible: displays intersections between colliding objects.

e Colliding triangles visible: displays graphic triangles in collisions.

e Clearance visible: shows the warning zone around objects.

e Penetration visible: displays the penetration distance between the colliding objects

Note that the clearance and penetration features might reduce the performance of the 3D scene.

SYNCHRONIZATION

This feature is used to synchronize robots positions with emulators or targets.
By default, when opening a cell, the synchronization is stopped.

To control synchronization (start, stop, step, pause) use the commands located in the SYNCHRO
ribbon.
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INTERNAL CLOCK (DEFAULT CLOCK MODE)

Polling is done by SRS: every XX milliseconds, SRS retrieves the position from every controller,
refreshes the 3D view and checks for collisions (if the detection is activated)

Note that the collision detection is not very accurate as it is directly linked to the frequency of polling.
(The greater the clock value is, the less accurate the collision detection will be)

EXTERNAL CLOCK

External clock is the most accurate mode for collision detection.

Refresh cycle when using external clock:
1- Controllers are paused waiting for an external clock signal from SRS.
2- SRS clocks the controllers (SRS asks where their respective robots will be in XX milliseconds)
3- SRS updates the positions of the 3D robots
4- SRS checks for collisions.

e A realistic cycle time is displayed in the SYNCHRO ribbon and can be reset at any time using
the RESET command.

e Itis possible to run a step by step simulation using the STEP command.

e |tis possible to stop automatically on first collision by checking the STOP ON FIRST
COLLISION command.

Remarks:
e Itis NOT possible to use the external clock functionality on targets. (Only emulators can be
controlled by an external clock.)
e |If a cell contains local controllers and remote controllers, the positions of robots connected to
remote controllers are still refreshed at each step in the 3D view, but are not based on the
SRS clock (the remote controllers are using their own clock).

LOCAL CONTROLLER SYNCHRONIZATION MODES

On a local controller, several modes are available in the PROPERTIES window to synchronize the
position of the corresponding robot:

o None: the robot position is never updated
e Emulator: the robot position is synchronized with an emulator

e Target: the robot position is synchronized with the controller of which the IP address is given
in the REMOTE CONNECTION PROPERTIES field.
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VAL3 APPLICATION MANAGEMENT

IMPORTING APPLICATIONS INTO A CONTROLLER

To import an application, right-click on a local controller and select the IMPORT APPLICATION
command.

It is possible to import application coming:

e From a cell: select the “.cell” file containing the applications that you want to import and
follow the instructions in the wizard.

e From a directory: select a directory that contains at least one controller.

The import sequence starts. If the applications require a conversion, the import software does it
automatically.

The applications converted are placed in the cell directory. If any errors occur, they are displayed at the end of
the conversion procedure.

CREATING VAL3 APPLICATIONS

An application is created on the basis of a template. Templates are applications that are stored in a
specific directory (USR/TEMPLATES) in the controller.

To create an application, select a controller and execute the VAL3/NEW APPLICATION menu.
Select a name for the application, a location, then select a template from the list and validate your
choice by clicking on OK.

An application name must not contain more than 15 characters, and it must start with a letter or the
underscore character (a-z, A-Z, _).

The new application is created in the USR/USRAPP directory of the current controller.

EDITING DATA

From the browser tree, select the DATA tab (CTRL+W, CTRL+D). Then double-click on the desired
data. Note: For the frames, tools and points, the GEOMETRY tab can be used to select the data. The
icons in the browser tree are shown with a small padlock if the variable is private.

CREATE A DATA

Click on the pop-up menu of the data tree view or press shortcut CTRL+N, CTRL+D.
Filling the form:

* Types:
- The Staubli types depend on the cell's version. For example, SCARA data types did not exist before s5.2.

- The User types are created by adding a new type an application (see editing library and type). User
types are only available for cells in version s7.0 or later.
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» Container: Select the way the variable will be stored.
- Array: indexed with numbers (3 dimensions max.).
- Collection: indexed with a string.

* Name: the name of the variable. Maximum 15 characters and must start with a letter or an underscore
character (a- z, A-Z, ).

» Access: check the box to make the variable public.

» Sizes: enter the sizes of each dimension separated with a comma. The maximum number of dimensions
is 3. Keep in mind that for cells in versions earlier thans7.0, only one dimension is allowed for arrays.

Note:
To changes the size of a dimension of an array, use the properties tool window.

See also: VAL3 documentation for more information on Collections, Multidimensional arrays, and user data types.

To delete a variable, select it in the browser tree, right click to display the pop-up menu, and select DELETE or
press the DEL key.

Note:
To copy a data item from one project to another, it is necessary to use the clipboard (CTRL+C,
CTRL+V) and not the drag-and-drop tool.

The mouse can be used to drag and drop geometric variables of POINT, FRAME or TOOL type in the
Geometry tab and change the parent/child relationship.
See also: VAL3 reference manual (VAL3 language element).

EDITING VALUES

A variable can contain one or more values.
It is possible to add and insert values using the commands located in the contextual ribbon.

To select several values, use the mouse click + SHIFT combination.
It is possible to copy/paste values in the data grid. To do so, select values with the mouse, press CTRL+C,
select the destination cell and press CTRL+V.

To changes the size of a dimension of an array, use the properties tool window. It is not possible to change the
number of dimensions of an array.

EDITING PROGRAMS

To access the list of programs, select the CELL EXPLORER tab and navigate to the tree node
corresponding to the program to edit. (Cell Explorer —> Controller —> Application —> Program)

The code is entered via the central editing area. The main features are syntax highlighting, automatic
indentation, auto-completion (via the CTRL+SPACE shortcut) and online help (F1 on the keyword). It is
possible to edit several programs at the same time. A tab bar shows all the currently open programs for
easier navigation.
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To create a new program, execute the NEW PROGRAM pop-up menu (right click) on the program tree view
(CTRL+N, P).

Expand the Program node to see the parameters and locals variables of the program.
Add a parameter by using the pop-up menu on the 'Parameters' node or (CTRL+N, X) and then fill in the form.

The drag-and-drop tool can be used to change the order of the parameters.
Add a local variable by using the pop-up menu on the 'Locals' node or (CTRL+N, L) and then fill in the form. See
chapters below for more details.

CREATE A PARAMETER

Click on the pop-up menu of the program node in the program tree view or press shortcut CTRL+N, X. The
following form appears.

Filling the form:
* Types:
- The Staubli types depend on the cell's version. For example, SCARA data types did not exist before s5.2.

- The User types are created by adding a new type in an application (see editing library and type). User
types are only available for cells in version s7.0 or later.

» Container: select the way the parameter will be passed.
- Element: passing only one element of an array or a collection. Check the box for passing the parameter by
reference.
- Array: passing the entire array as a parameter. Arrays are always passed by reference. Choose the
array number of dimensions in list box. Note that for cell version lower than s7.0 the dimensions
choice is grayed because only single dimensional arrays existed.
- Collection: passing an entire collection as a parameter. Please note that collections are not available for
versions earlier than s7.0. Collections are always passed by reference.

* Name: the name of the data. Maximum 15 characters and must start with a letter or an underscore character
(a-z,A-Z, ).

CREATE A LOCAL VARIABLE
Click on the pop-up menu of the program node in the Cell Explorer tab or press shortcut CTRL+N, L.

Filling the form:
* Types:
- The Staubli types depend on the cell's version. For example, SCARA data types did not exist before s5.2.
- The User types are created by adding a new type in an application (see editing library and type). User
types are only available for cells in version s7.0 or later.
» Container: Choose here the way the values of the data are stored in data.

- Array: creates a local array (indexed with numbers). Enter the size for each dimension separated with a
comma. The maximum number of dimensions is 3. Keep in mind that for cells in versions earlier thans7.0,
only one dimension is allowed for arrays.

» Collection: creates a local collection (indexed with string). Note that collections are not available for version
earlier than s7.0.

+ Name: the name of the parameter. Maximum 15 characters and must start with a letter or an underscore
character (a-z, A-Z, ).

See also:
VAL3 documentation for more information on Collections, Multidimensional arrays, and user data
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EDITING LIBRARIES AND USER'S TYPES

To access the list of libraries and user types used by an application, select the CELL EXPLORER tab (CTRL+W,
C) and open the “References” node (Cell -> Controller -> Application -> References).

Each "LIBRARY" node shows a list of its public data and programs. The, Parent/Child hierarchy of geometrical
data (frames, tools, points), is not shown. Data are categorized by type. The tree view contains one node for
each user defined type. This node does not contain any information but when it is selected the properties
windows shows the path of the application that this user type is based on.

To add a library or a user defined type, use the new command in the corresponding pop-up menu of the libraries
tree view.

To remove a library or a user's type, select it and press the DEL key or use the Delete menu from the pop-up
menu right click).

ZIP LIBRARIES AND RUNTIME LICENSES

To generate a password for a zipped library, use the Tool “EncryptTools.exe” located in the SRS directory.
Enter the password that has been used to zip the library, press the Generate button and use the given password
to be able to load zipped library.

To generate a runtime license for a controller, use the Tool / Generate Runtime license menu. Enter the license
name, the MAC-ADDRESS of the controller (can be found in the control panel/network properties), press
generate and use the given license to install it on the controller (can be done through the controller / option
manager of SRS)

The DEVELOPPER PACK license must be present on the USB dongle to enable these two features.
See also:

VAL3 reference manual (Libraries and User's type)).
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1/0 MANAGEMENT IN VAL3 APPLICATION

IMPORTING PHYSICAL 10S

To see the physical I0s available on a controller, select a controller in the cell treeview and click on “Home —
Physical IOs” command.

(SRS uses the parameters of the current controller to display the list of the available 10s.
To add or remove boards, right click on a controller and select the “Properties” menu)

It is possible to import physical IOs into an application by using the “Import” menu in the “Physical 10s” contextual
ribbon.This is used to automatically declare VAL 3 variables linked to the physical IOs selected.
To do so:

+ Select all the 10s that you want to import.
* Click on the 'Import' button.
+ Select an option for the name of the VALS3 variables:
- Automatic generation with the VAL3 naming rules (Default option).

- Using the previous library format (compatibility with versions 6.X). Generates the same VAL3 variable
names as those used in versions 6.X and earlier (in the 10 library). This option can be used to re-
generate an 10O library under the previous format and it can be used to upgrade an application more
easily.

CHECKING SYNTAX

This tool checks the syntax for each application and displays errors in the message window. During the checking
sequence, the libraries are also checked, even if they have not been loaded in SRS.

To check the syntax for an application, select the CHECK SYNTAX option in the pop-up menu for the application
node in the browser tree or press SHIFT+F6. To check all the applications of all controllers loaded in SRS, press
the F6 key.

If errors are displayed, you can go to the program by double-clicking on it. To move from one error to another,
press the CTRL+F8 or SHIFT+CTRL+F8 keys.

If an error is found in a data item, SRS moves to the data item, but not to the data value that has generated
the error.

The VAL3 version used to check the syntax is the one that corresponds to the current controller (see the chapter
on: VAL3 language).

Even though it is integrated in the SRS environment the syntax checking tool is standalone . Seeing that it works
on the application files, for safety reasons (to avoid file corruption) SRS saves the application before checking it.

See also:
VALS language
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DEBUGGING A VAL3 APPLICATION

Only one debugging session can be carried out at a time.
When a debugger is connected to a controller, a message is displayed on the teach pendant.

The controller debugger takes priority:
- If a debugging session is active on the teach pendant, SRS cannot log on.

- If a debugging session is active in SRS, and if a user goes to the debugging page of the teach pendant,
SRS is disconnected automatically.

ATTACH TO COMMAND

This command allows to attach the debugger to a controller.
A controller is either a real controller or an emulator.

Before attaching to areal controller, it is necessary to synchronize the code between the current cell
and the controller.

- Save the application on the controller.
- Upload the application to the controller using 'Transfer Manager'.

RUN AND DEBUG COMMAND

This command allows to run and debug an application locally.
This command only works on controllers with a version greater than or equal to SRC s7.6

SRS automatically saves the application, loads it in an emulator, runs the application and attaches the debugger

to the emulator.

DEBUGGER BEHAVIOR

Upon connection to a controller:
* SRS switches to debugger mode: The edition menus are greyed out and the window layout is updated.

» The debugger automatically displays the task list. If no applications are running, the task list is empty and a
'‘No application started' message is displayed for the user.

+ If atask is in pause status, the debugger displays its execution context and updates the call stack, the list of
local variables, the list of parameters and the execution pointer.

Note: if several tasks are in pause status at the time of connection, the context of the first task is displayed.

Stop
+ Cuts off the debugging session. SRS switches to editing mode and restores the window positions.
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TASK LIST

Display the list of the currently running tasks.

Double-click on a task in pause status or press the 'Enter' key to update the call stack, the list of local variables,
the list of parameters and the execution pointer for the selected task.

CONTROL OF EXECUTION
The execution control commands apply to the task selected in the task list.

Suspend task

Suspends the selected task. The call stack, the list of local variables, the list of parameters and the execution
pointer are updated.

Resume execution
Resumes execution as from the current pointer.

Delete task
Deletes the selected task after confirmation by the user.

Step by step code execution commands

» Step over:
Executes the instruction without exiting the current program. It is used to execute a call without entering a
program.

+ Step into:
On a call, just executes the call, and then stops at the first code line of the called program. It is used to check the
code inside a program and execute the complete code in step-by-step mode.

» Step out:
Resumes execution of the code until the program returns. It is used to return to the calling program.

Before executing a step, the debugger compares the current local line with the current line on the controller. If the
2 lines are not identical, the debugging sequence stops and cell synchronization is necessary.

Defining the next instruction

It is possible to move the execution pointer in the current program.
To do so:

+ Click on the execution pointer and move it to the next instruction.
+ Right-click on a line of code and select the 'Define the next instruction' pop-up menu.
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CALL STACK

The 'Call stack' window displays the program call order.
For each program call, a new context is created and added to the stack.

variables, parameters...).

the stack):

It is possible to go through the call stack and view the corresponding context by double-clicking on an

element in the stack or pressing the 'Enter' key. The execution pointer at the time of the call is symbolized

by a green arrow g .

Each context memorizes the values at the time of the call (application, program name, line number, local

The current execution pointer ( symbolized by a yellow arrow in the code) is in the latest context (top of

LOCAL VARIABLES / WATCH

‘Locals' window

» Automatically displays the values (parameters + local variables) linked to the current execution context. It is

not possible to add variables to the window or remove variables from it.

'Watch' window
* This is used to view the values of the global variables for an application.

To add a watch item:
+ In the data tab, right-click on a VAL3 data and then select the 'Add watch' menu.
* In a VAL3 program, right-click on the name of a global data and select the 'Add watch' menu.

The values of the watches are refreshed each time a task switches to pause status (at a breakpoint, in
M

step by step mode, etc.) or at the user's initiative by clicking on the 'Refresh watches' command &

It is possible to refresh the watch items automatically (once per second) by clicking on the 'Refresh

&
watches automatically’ command

Modifying a variable
It is possible to change the value of a local variable or a watch item by clicking in the 'value' column.

29



SrausLr

Note 1: The new value is evaluated by the VAL3 interpreter before being assigned, to prevent use of any < | Mis en forme : Retrait : Gauche :

invalid content and authorize entry of complex VAL3 instructions directly in the 'value' column. cm

[ UL _ainrFul raise usrinu |
g =3

aio
I -><5)+17-(+1.2) [ G

Note 2: During modification of an Input/Output, a truncated view of the ‘Control Panel' is displayed. (For more
detailed information, see the 'Input/Output control panel' paragraph).

BREAKPOINTS

Adding / Deleting
To add or delete a breakpoint, either:
* Click in the left-hand column in a VAL3 program.

taskCreate "myTask2",100,1libl:foo()

1 nunLocVarNew=1 nunlLocVarNew+l
1 test=1 nunlLocVarNew®1
i[2]=1 nuwLocVarNew?Z

©
0 0 -J o

1

IS0 W o

* Right click on a code line and click on the 'Toggle breakpoint' menu (from the 'Debugging’ menu or the
pop-up menu).

Note: it is possible to add and delete breakpoints without being connected to a controller.

Each time the VAL3 debugger connects up to a controller it automatically synchronizes the breakpoints
(in both directions).

Each time the VAL3 debugger disconnects from a controller it automatically deletes all the controller
breakpoints.

A breakpointis not linked to a particular task (i.e. a breakpoint suspends all the tasks that execute the
program in which it is placed).
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« Mis en forme : Retrait : Gauche :
cm

Go to source code
Itis possible to return to the code line on which the breakpoint has been placed, using the commang]| |

MODIFYING A LINE DURING DEBUGGING

Starting edition
Select a code line and then use the 'Edit line' command (or press the 'Enter’ key).

An icon shows that you are in editing mode \-

It is then possible to make modifications, copy and paste text, use completion, etc.

nMNunl=niural/0

n b

lib1l:libLoad("Disk://secondLih"] -e— Linebeing edited
call libil:fool()
libil:libLoad ("Disk://firstLib")

4

U |

Validating a modification
Press the 'Enter' key to validate a modification.
The VAL3 interpreter then validates the entered text.

* If the text is correct: it is taken into account.
« If the text is invalid: an error message is displayed to the user and the original code line is restored.

Cancelling a modification
It is possible to cancel the current modification and restore the original line by pressing the 'Esc' key.

A line can only be modified in the context of the execution pointer
Only one line can be edited at a time.

No new lines can be added.

COMMAND LINE

To display the window, click on the 'Debugging - Windows - Command Line' menu.
If a debug session is active, it is possible to send VAL3 commands.

The command history is stored and the commands can be recalled using the up/down keys on the keyboard.
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INPUT/OUTPUT CONTROL PANEL

» The control panel view is refreshed automatically.
* An input/output can only be locked via the control panel.
* Locked IOs are in bold font with a blue background.

INPUT

Lock

Physical value

VALS3 reading

Locked value

* VAL3 can read an input value.

» VAL3 can write a simulated input if it is not locked (controller in simulation mode).

» To change the value of a physical input (not simulated), it is necessary to lock it beforehand.
* When an input is unlocked, it takes on its current physical value again.

OUTPUT

Lock

VAL3 writing

%ﬂl

———— Physical value

Locked value —=——=3elT)

VAL3 reading <

VAL3 can read an output value.
VAL3 can write an output if it is not locked.
VAL3 writing sequence in a locked output is ignored.
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APPLICATION PROPERTIES

To display or modify the properties of a VAL3 application, select it and display the tool HOME — GENERAL -
PROPERTIES or press F4.
For further information on the properties of an application, see the VAL3 help section.

PRINTING A VAL3 APPLICATION

To print an application, select it in the browser tree, and then select the PRINT command (CTRL+P) from the
VALS ribbon.

For printing only a single program, put the mouse cursor in the code and then select the PRINT command (CTRL+P)
from the VALS ribbon.

FIND AND REPLACE

Find in Files / Replace in Files (SHIFT+CTRL+F), (SHIFT+CTRL+H)

Search a text in the context of the cell. In a VAL3 application the text is searched in:
Global variable name.

Global variable string value.

Program name.

Program description.

Program source code.

Program parameters name.

Program local data name.

Libraries aliases.

The search engine can look in:

Current program: The current program is the program tab page that is selected. In this case the engine
searches in the program name, the description, the source code, the parameters names and the local
variables names.

All opened programs: search in all opened program tab pages.

Current application: current application is the application that is in bold in the tree view (Data, program or
library tree view).

Current application and libraries: search in the current application and all the libraries recursively.

All opened applications: search in all applications that have been loaded in the SRS.

All opened applications and libraries: search in all applications that have been loaded in the SRS and their
libraries recursively.

All applications of the controller: search in all the applications that are located in the 'usr/usrapp’ folder of
the cell folder.

The search engine works in same way for the 'Replaces in Files' (SHIFT+CTRL+H) feature.
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Quick Find / Replace (CTRL+F), (CTRL+H)
The quick search engine searches text only in the source code of the current program.

TRANSFER MANAGER

SRS can be used to transfer opened applications to a controller. This is done using the TRANSFER
MANAGER tool.

The TRANSFER MANAGER tool enables configurations and applications to be copied to a controller and vice
versa. The tool can be executed on a controller via the command located in the HOME-CONTROLLER ribbon. A
network connection to the controller is required (see: connection to a controller).

Once it has been connected, the tool displays the emulator cell in the left-hand panel, and the controller cell in
the right-hand panel.

To select the elements (VAL3, I/O, applications, etc.), check the corresponding boxes.

The arrows on each side of the TRANSFER button show the direction in which the transfer is to be made. Press
the TRANSFER button to start the transfer.

The REFRESH button is used to refresh the corresponding display. The DELETE button is used to delete the
selected elements.

BACKUP

It is possible to make a full backup copy of the controller by clicking on the BACKUP button.

The name of the backup folder is composed of the directory chosen by the user (by default :

MY DOCUMENTS\STAUBLI\BACKUPS), into which is created a subfolder named after the serial number of the
controller (this subfolder will contain all the backups made on this specific robot), into which in created a
subfolder named after the date and time of the backup that contains the actual files.

The SYS partition contents are saved in the SYS directory, the USR partition contents in the USR directory and
the LOG partition contents in the LOG directory.

The /usr/configs/arm.cfx file is renamed arm.< serial number of arm >.cfx in the backup.

Notes:

If the serial number of the controller is blank in the options.cfx file file, it is replaced by the IP address of the
controller.

If the order number of the arm is blank in the arm.cfx file, it is also replaced by the IP address of the controller.
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COMMAND LINE

The transfer tool can be started using a command line instruction to carry out automatic transfers. All the
available commands are also summarized in the HELP menu button:

TransferManager options where options are: (Careful, options are case sensitive)
-Hhost
-Uftp user login
-Wftp password
-TSoap port
-CRoot path on the local controller

-I[mbBsofcCeiyh*]
m = mio
b = bio
B = bio2
s =sio
0 = modbus
f = fieldbus
c=can
C =cio
e = encoder
i =iomap
y = CoDeSys
h = Hilscher
* = all

-A select Arm config file (ONLY for download)
-L select logger (ONLY for download)

-p[*|plc application name]
-e[*|profile name]

-a[Disk|Templates]://[val3 application or template name][*]
Only the nodes Disk:// and Templates:// are managed by TransferManager.
See examples below

-* select all
-q quiet mode

-B[pDdCc] Backup options
p = backup folder
C = add the controller name in the folder(default)
¢ = do not add the controller name in the folder
D = add date in folder(default)
d = do not add date in the folder
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-F[cbdu]
c = connect
b = backup
d = download
u = upload
Example:

download applications foo and foo2 and all io's in c:\backup\samplel folder
TransferManager -H127.1.1.2 -Uuser -Wpassword -Pc:\backup\samplel -afoo -afoo2 -I* -Fd
download ONLY application named foo
TransferManager -H127.1.1.2 -Uuser -Wpassword -aDisk://foo -Fd
download application named foo and all subapplications of the folder foo
TransferManager -H127.1.1.2 -Uuser -Wpassword -aDisk://foo* -Fd
download template Default
TransferManager -H127.1.1.2 -Uuser -Wpassword -aTemplates://Default -Fd
download all templates
TransferManager -H127.1.1.2 -Uuser -Wpassword -aTemplates://* -Fd

backup controller in folder c:\backups\<Controller_name>\<Date>
TransferManager -H127.1.1.2 -Uuser -Wpassword -Bpc:\backups -Fb
backup controller in folder c:\backups\toto without any questions
TransferManager -H127.1.1.2 -Uuser -Wpassword -Bpc:\backups\toto -Bd -Bc -q -Fb

Note: The online command, used with the WINDOWS task scheduler, can be used to make scheduled backups
of one or more controllers (see: Scheduled tasks in the WINDOWS help menu).

REMOTE ACCESS

This tool is used to log on to a controller using the graphical interface from the emulator.

1. To log on, start the tool by right-clicking on a controller and select the REMOTE ACCESS menu command.
2. Enter the log in information.
3. Validate.

Once connected, the simulated manual control pendant displays exactly the same interface as the real pendant.
The 2 pendants remain connected in parallel, and all the actions carried out on one are reflected in the other. The
actions prohibited on the simulated pendant are as follows:

- Switching arm power on.

- Changing the working mode.

- Starting a VAL3 application using the START button.
- Stopping a VAL3 application using the STOP button.
- Changing the movement mode.

- Using the MOVE/HOLD button.

- Using the manual movement keys.

- Changing the monitor speed.

- Using buttons 1, 2 and 3.
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To exit Remote Access, close the simulated manual control pendant.

CAUTION:
This option only functions on controllers with SRC s5.0 or later.

The use of this tool requires a license:

- An SRS license (USB dongle) allows to use the Remote Access on any controller (version greater than or
equal to s5.0). To use the Remote Access license, see: Licenses and dongle management.

- A VALS3 runtime license installed on the controller allows to use Remote Access without a USB dongle (see:
Adding an option to a controller).

TCP REMOTE MAINTENANCE PORT

To connect up to a controller, the Remote Access tool uses a TCP port. The default port is 800. If that port is
already used by another application, a different port number can be set.

1. Onthe PC, switch ports when the connection information is requested (see: connection to a controller).
2. Click on the PORT field, and enter the desired port number.

3. On the controller, navigate to the CONTROL PANEL/CONTROLLER CONFIGURATION and change the
TELEMAINTENANCE PORT value. If Remote Access tools are already connected when the port number is
changed, the connections will be cut off.

CAUTION:

We strongly recommend selecting a number greater than 1000, as the lower numbers
might already be reserved.

PROFILE EDITOR

The profile editor tool can be accessed via the HOME/PROFILE EDITOR command.

The controller provides the possibility of having several user profiles with different access rights.

To use the system, it is necessary to create user profiles and set up the desired access rights for each
profile.

For full documentation on profile access rights, refer to the "software configuration" chapter of the
controller’'s user manual.

This tool can be used to create, modify or delete profiles for a controller.
The left-hand panel is used to list the profiles, and the current profile is displayed in the right-hand panel.

To modify the values for a profile, double-click on the corresponding
field. The PROFILE menu is used to:

- Create a new profile (NEW) (CTRL+N).

- Make a copy of the selected profile (COPY) (CTRL+C).
- Delete the selected profile (DELETE).

- Save the selected profile (SAVE) (CTRL+S).
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- Import a profile from the current SRS cell IMPORT) (CTRL+I).
- Export a profile (EXPORT) (CTRL+E).

To rename a profile, change the name in the editing box at the top of the right-hand panel and then validate the
name by pressing the tab key. Then accept the name change by saving the profile.

EMULATOR

This tool can be used to emulate a CS8 controller.
The emulator acts as a controller and provides the same interface via a simulation of the manual control pendant.

It can be used to:
+ Load, execute, or debug a VAL3 application.
+ Display and toggle the 1/Os.
+ Display events.
+ Simulate arm movements.

Emulator with a version earlier than s7.6 must be launched manually.
Emulators with a version greater than or equal to s7.6 are launched automatically by SRS when opening
a cell.

INSTALLING A NEW VERSION OF THE EMULATOR

A setup for the emulator is supplied on each SRS and VAL3 CD.
(In the Emulator directory for the VAL3 CD and at the root for the SRS CD).

UNINSTALLING A VERSION OF THE EMULATOR

If emulators other than SRS have been installed, they can be uninstalled via the WINDOWS start menu and then
STAUBLI/CS8/XX/UNINSTALL (where XX represents the emulator version).
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LICENSES AND DONGLE MANAGEMENT

The SRS licenses are protected with a USB dongle. The licenses are installed on the dongle and the connecting
this dongle to a computer enables the licenses on it.

DONGLES

There are 2 types of dongle:

» Local dongle: This dongle is used for a single PC. When it is connected into a USB port, all the licenses that are
installed on this dongle are enabled on this PC.

» Network-50 dongle: This dongle grants floating licenses on a network. This dongle is limited to a maximum of 50
users.

THE LICENSE MANAGER

This tool scans all the dongles that are visible from the PC: the locally connected dongles and the network
accessible dongles. It displays the identifier of each dongle and their firmware version.

For each license, following information are displayed:

* Name of the license

« Identifier of the license (unique number)

 Firmware version of the license: 2.16 mean that this license is usable by SRS 6.x and further. From the

3.21 versions, the license is usable by SRS 7.x and further.

* Type of the License: Local or Network.

» Maximum executions of the license: This is the maximum number of uses of the license. Once this number is
reached, the license is deactivated. The value “perpetual” means there is no limit.

» Already done executions: This is the number of times the license has been used. Set to "-" if the license is
perpetual.

 Concurrency user's limit: only for network licenses. This is the number of users that can simultaneously use the
license.

UPDATE FIRMWARE

If the firmware version is prior to 3.21, it is necessary to update it. To do so, unplug all the other dongles, select
the Update / Update Firmware menu and follow the prompts.
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ADD A LICENSE ON A DONGLE

To update a dongle with a new license, follow these steps:
1. Connect the dongle into the USB port of a PC equipped with SRS.
2. Run the SRS license manager (from menu TOOLS/SRS LICENSES MANAGER).

3. Inthe SRS license manager, use the UPDATE/GENERATE THE DONGLE IDENTIFICATION FILE menu
to create the C2V file (C2V = Customer to Vendor).

Contact STAUBLI and order the desired license.

Email the C2V file to STAUBLI.

You will receive a V2C file from STAUBLI via email (V2C = Vendor to Customer).
Connect the dongle into the USB port of a PC with SRS.

Run the SRS license manager (from menu TOOLS/SRS LICENSES MANAGER).
Update the dongle using the UPDATE/UPDATE LICENSES command.

© © N g A
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QUESTIONS AND ANSWERS

CAN | INSTALL MORE THAN ONE VERSION OF SRS ON MY PC?

Yes, the different versions of SRS are installed in different default directories.

THE REMOTE MAINTENANCE TOOL DOES NOT CONNECT.

Make sure that:
- The controller version is at least s5.0.
- The port number entered in the tool connection information is the same as the one set on the controller.
- Your controller is connected to the network.
- You can ping the IP address of the controller from your computer
- The profile’s user name_and password are correct.
- There is no FIREWALL software preventing the connection.

THE TRANSFER MANAGER DOES NOT CONNECT.

Make sure that:
- Your controller is connected to the network
- You can ping the IP address of the controller from your computer
- The profile’s username and password are correct.
- There is no FIREWALL software preventing the connection.
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