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Use of a Dynamic Library for Movement Control 

1 What a dynamic library consist of? 

A dynamic library should be able to adapt the robot’s actions to the situation at run time instead 

of compile time.  It can also be made to automatically adapt to the specific robot being 

programmed at compile time.  With the same functions being called in the “main” function, the 

robot should be able to complete the tasks given to it under different circumstances without 

needing to recompile the user’s code.  This is useful for the Botball 2010-2011 game board since 

each side is a mirror image of the other instead of both sides being the same.  This saves the team 

from rewriting/recompiling their code for each match since the robot can adapt to different sides 

at run time. 

2 What is needed to accomplish this? 

There are many pieces that go into making a library dynamic.  These include preprocessor 

commands, global variables, setup functions, and finally, the actual movement functions. 

2.1 Preprocessor Commands 

Imagine there are two robots.  One is built off a Create, the other simply off a CBC.  Some 

functions are needed by both robots such as tracking functions, setup functions, etc.  Other 

functions need to be individually written with each specific robot in mind.  In this case, either 

one extremely large library needs to be written, two medium-sized libraries with redundant code 

for the shared functions needs to be made, or three small libraries can be created with the shared 

code in one and the individual robots’ code on their own respective libraries.  In this last case, 

each robot would require two “#include” statements and the programmer would have to 

remember all libraries’ filenames. 

With the use of other preprocessor commands, this process can be made easier on the 

programmer.  The one shared library can be included in the code for both of the robots.  The 

main code can include a “#define” statement before including the library simply defining the 

robot’s name.  This single shared library can use the preprocessor conditional “#ifdef” to see 

which robot’s name is defined and choose the appropriate library to include. 

 



#ifdef GlaDOS 

#include "GlaDOSMove.c" 

#endif 

#ifdef CompanionCube 

#include "CompanionCubeMove.c" 

#endif 

2.2 Global Variables 

Global variables can be used as flags in your code.  They can be used with conditionals to have 

different code run depending on the value stored in the variable or, if done correctly, can be used 

to alter mathematic expressions to modify the robot’s behavior without completely changing it. 

int side; 
 . . . 
void spinCCW(int speed) 
{ 
 switch(side){ 
  case 1: 
  create_spin_CCW(speed); 
  break; 
  case -1: 
  create_spin_CW(speed); 
  break; 
 } 
} 

2.3 Setup Functions 

Setup functions can be included in the shared library and serve the purpose of allowing the user 

to set the value of the global variables at run time.  They can be as simple as waiting for the user 

to press one of two buttons for two possible states.  This type of simple program is shown in 

figure 1.  

 

 

 

 

 

 



 

  

Figure 1; setup function to pick which side of the board the robot is on 

Other times, the setup program can be relatively complex, for example constantly showing the 

values of variables as the user changes a math function that is applied to the value received by a 

sensor.  An example of this would be calibrating two distance sensors to center them.  Please 

ignore the math discrepancies, the sensors are polled for each calculation instead of being put 

into variables to be acted on.  This eases programming, but the interference or tolerance of the 

sensors becomes obvious.  In these pictures, the initial (pre-calibration) difference between the 

sensors is pretty large.  The point of the calibration is to get the difference between the two 

sensors to 0 +8.  This cannot easily be shown as still images as it is a rapidly changing number 

hovering around the desired value.  See figure 2 

 

Figure 2; setup function to calibrate dual infrared rangefinders to center 

2.4 Movement Functions 

Now that there is a movement library for each respective robot and the shared library chooses 

which one to include, there is almost no chance both separate libraries will be included at the 

same time.  This means that the programmer is safe to use the same function and variable names 

for the movement.  This makes the robots much simpler since the programmer has to only 

memorize one set of functions.  He or she can also completely customize each function since 

even though they have the same name, they are not the same function.  This means that they can 



be made so that the function name and arguments are the same and the two robots will 

accomplish the same task under the same commands even though normally the codes for the two 

would be completely different.  This is very useful for functions such as driving a certain 

distance as the two robots travel at different speeds and only one of them has distance 

measurements while the other must use dead reckoning, two techniques which take completely 

different coding techniques.  Now they can use the same one command to do the same function 

even if the underlying code is different. 

Also, because of the values stored in the global variables assigned during the setup programs, 

these functions can, for example, reverse direction when on the opposite side of the board.  This 

can be done by having different codes for both sides of the board with the correct action chosen 

by “if” statements checking the variables, or, more efficiently, directly modifying the functions 

used to calculate speeds and times for the robots’ movements. 

3 Final Considerations  
There are a few reasons I did not make the library completely robot independent at compile time.  

Even though this would simply use variables instead of preprocessor commands to decide which 

robot is being used, it would be very inefficient in many ways.  First, there is no simple was of 

automatically deciding which robot is in use.  This makes the code much more likely to fail due 

to human error and pressing the wrong button on the screen. 

Another issue is that it would require a “switch…case” in each function which both takes up 

more space and wastes processor cycles.  This would also mean that the entire libraries for both 

robots would need to be downloaded for each robot which would greatly increase file size and 

download times.  This large code would also need to be completely compiled which would take 

much longer. 

From a programming perspective, this approach would cause a few other problems.  First, the 

code would be much harder to read and edit since each function could do one of two things 

depending on the user’s choice.  Also, the standard spacing for a switch…case requires two 

indents before useful code is written, further making the code harder to read.  Finally, it would 

reduce the modularity of the code.  With conditionally included libraries, two programmers can 

independently edit the libraries they are using while one combined code would have to be saved 

and closed by one programmer each time the other needed to make an edit, thus slowing the 

entire process down. 


