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1) RBC use for Odometry data display

• The story starts with a metro signalling system supplier, which have 
records of odometry data, but no correct solution to display them in a 
readable way

• Files of ~4Mo - ~70 000 records, Excel format 

• No possibility to display graphs in a convenient way with Excel
• Not easy zooming capability

• Difficult to read the values

• The way it is done : select parts of the data in the table to display a graph, which is also
not convenient

• No possibility to process data format errors, analyse data values
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1) RBC use for Odometry data display
• Use of RBC (Refactored Blt Components) to display and browse in the 

data
• Why ?  Initially, just to try…then used for analysis.  Why RBC ?  Teacup…

• Quick (to code and to use), convenient display, zooming capability

• Agile development : starts with a quick hack up to a complete tool

• Operations on BLT’s vectors allow to build data analysis modules (source 
from BLT slides) :
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2) Use of canvas for metro simulation

• Did some tests using .Net or Qt to display a selection of data , but to 
obtain something usefull with Qt takes a lot of time to code, and 
whereas with .Net it is at a first glance quicker, then dealing with big 
amount of data is difficult : application reactivity is poor when trying
to browse the data, scroll, filter, etc. 

• Tcl/Tk : Tcl for the simulation core, in relation with Tk widgets and 
canvas for the display. 
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• Simulation core :
•Topology configuration (line gradients)

•Models simulation

-Each model is included in a global execution loop (based on an “every” loop, which is based on 

the “after” command)

-Each model has a dedicated array for inputs and outputs

•GUI

-Uses « -textvariable » option in widgets and « trace variable » mechanism in canvas

•Scenario running capabilities

-Real time mode using “after xxx”

-Cycles based mode using control on model cycles

-Scenarios has set and check commands to set inputs and to check output values.
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• Simulation core :
• PLC control (through MODBUS protocol) to control 2 DC motors, that reproduce direction and train 

wheels rotation speed according to the simulator controls (through rolling stock model), the train 

wheel diameter, and some simulated failures.

• Models :

- Rolling stock model, which simulate the behaviour according to physics laws (gravity, track 

gradient, air resistance, acceleration, braking)

- On-board ATP model, which monitors the train speed and check that the train never reach an 

overspeed limit

- On-board ATO model, which drives the train automatically according to the train mission (start, 

brake, stop in stations, open the doors, etc.)

- Trackside model, which gives track information about gradients, balises, platforms, etc.
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The current status is that simple models are implemented. But to go further, I need to implement 
state machines in order to put the model in different states to each specific operations can be 
performed. For example for the train control phases, and the train doors management :
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2) Use of canvas for metro simulation

• Tk widgets used with arrays as « -
textvariable » option 

• Canvas for graph and train animation

• DMI : needle animation following
simulation arrays

• Configuration of metro line topology
and running of scenarios

• Simulation models (train, on-board
automatic train protection, on-board
automatic train operation) sharing 
arrays for variables update

• Lightweight, powerfull tool for 
training and design analysis EuroTCL 2017 conference - A.Peulvast - RBC (BLT) and canvas 
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3) Open Data – SNCF data display

• Last year, SNCF released its
network data in public 
domain

• Data provide all lines,
stations, signalling objects
(signals, level crossings, 
etc.)

• Open data : more and 
more operators (metro
and railway) are publishing

• Thanks to the canvas,
quite easy to display and 
control through tags
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Conclusion
• For training, simulation and testing tools, using Tcl and Tk is efficient

• Quick and incremental development, straight forward
• Started small scripts, added features
• Each tool is hundreds lines of code only

• Ability to define and run test scenarios
• Arrays as simulation data for loging and display using classic Tk widgets

• Canvas capabilities !
• BLT is a great lib for graphs !
• …even for big data sets, which are more and more common as collecting data is easier and easier.

• The drawbacks
• Language confidentiality
• Documentation, support and maintenance (some libs are outdated)

• Next steps : I would like to spread the use of Tcl/Tk and share some good practices on the 
use of Tcl/Tk in simulation and testing
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