
 
 
 

Application Note #4421 
 

Debugging Galil Application Programs 
 
Using a simple Galil application program, this application note illustrates the three 
primary tools available for debugging Galil application programs:  The TR (trace) 
command, the DMC Smart Terminal graphical debugger, and debugging from the 
command line using the BK and SL commands.  This note is helpful for those who have 
not debugged a Galil application program before and for those unaccustomed to program 
debuggers. 
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1 Introduction 
 
Debugging a computer program involves finding errors in it (syntax or logical) and fixing 
those errors.  A variety of tools have been developed to achieve this task, and these tools 
have evolved from simple print statements to command line debuggers to the powerful 
graphical debuggers that are common in programming tools today.   
 
Galil introduced a graphical debugger for its two-letter command language in DMC 
Smart Terminal version 6.0.  See the table below to determine whether your controller 
firmware supports this feature (the BK and SL commands were introduced in these 
versions).  If your controller is not on this list, then it does not support these debugging 
features (see section 3.1 Basic Debugging Commands).  If your controller is on the list 
and you wish to upgrade your controller firmware to utilize these debugging features, the 
firmware can be downloaded here: 
 
http://www.galilmc.com/support/download.html#cfirmware 
 

Table 1.  Minimum Galil DMC controller firmware versions that support the Windows 
DMC Smart Terminal graphical debugger (and the BK and SL commands for command 
line debugging) 

DMC-1200 1.0m, 2.0m 
DMC-13x8 1.0m, 2.0m 
DMC-14x5 1.0g 
DMC-1600 1.0m, 2.0m 
DMC-1700 1.2m, 2.2m 
DMC-1800 1.0m, 2.0m 
DMC-18x2 1.0m 
DMC-2000 1.0k 
DMC-2100 1.0k 
DMC-2200 1.0k 
DMC-21x2 1.0k 
DMC-34x5 1.0b 

 
This application note presents the various application program debugging methods 
available on the Galil controller.  These methods are divided into three categories:   
 
(1) Commands that were available prior to the firmware revisions listed above. 
These should be used if your firmware or controller predates Table 1; however, they are 
still very useful. 
 
(2) The Windows DMC Smart Terminal.  This is the preferred method of debugging, but 
requires that you use Microsoft Windows 98 second edition or newer (98SE, ME, NT4, 
2000, XP). 
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(3) Command Line Debugging.  Use this method if you can use the firmware in Table 1, 
but you don’t have access to the Windows versions listed in 2 above (you have DOS, 
Windows 3.1, 95, 98 first edition, Linux, QNX, VxWorks…). 
 
This note illustrates the three debugging methods with the use of a very simple Galil 
application program.  This program is presented followed by an examination of each 
method. 
 
 
 
2 Program Example 
 
This note uses the following simple program to illustrate the various debugging methods.  
The program simply computes the sum of the first n integers (e.g. if n = 2, the result is 1 
+ 2 = 3 and if n = 3, the result is 1 + 2 + 3 = 6). 
 

n = 2 ;’compute sum of first n integers 
i = 1 ;’initialize loop index 
sum = 0 ;’initialize sum 
  
#loop  
  sum = sum + i ;’add index to sum 
  i = i + 1 ;’increment index 
JP#loop, i <= n ;’keep going until we get to n 
  
MG sum ;’print the result 
EN  

Figure 1.  Simple Galil application program used in this note (computes sum of 1st n integers) 
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3 Galil Debugging Tools 
 
The debugging methods available for the Galil controller are divided into three 
categories:  (1) basic commands that predate DMC Smart Terminal 6.0, (2) the graphical 
debugger in DMC Smart Terminal 6.0, and (3) command line debugging with the BK and 
SL commands. 

3.1 Basic Debugging Commands 
The debugging commands listed in Table 2 are available on all Galil controllers since the 
Legacy series (DMC-1000/1300/1500). 

Table 2.  Basic debugging commands 

Command Description 
TR1 Trace.  Prints each command as it is executed 
MG “message” Prints message strings, variables, and controller parameters 
MG _XQ Prints the current line that is being executed (in a given thread) 
LV Lists all declared variables and their values 
LS Lists the program 
LS first line, last line List Program Section 
LS _XQ, _XQ Print currently executing line 
QU array[] Prints the contents of a given array 
SC Stop code.  Gives the reason why an axis stopped. 
TC1 Tell error code.  Gives the reason for the controller returning a ?

 
The most helpful of these commands is the trace command (TR1).  The following shows 
the trace output from our program: 
 

:TR1 
:XQ 
0 n = 2 
1 i = 1 
2 sum = 0 
3 #loop 
4 sum = sum + i 
5 i = i + 1 
6 JP#loop, i <= n 
3 #loop 
4 sum = sum + i 
5 i = i + 1 
6 JP#loop, i <= n 
7 MG sum 
 3.0000 
8 EN 

Figure 2.  The entire trace (TR1) output from the program in Figure 1 

 
If multiple threads are running, the trace output will show the threads interleaved (which, 
for two threads would look like:  thread 1 line 1, thread 2 line 1, thread 1 line 2, thread 2 
line 2…). 
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3.2 DMC Smart Terminal Debugger 
In any debugger, we want to perform seven basic operations: 
 

(1) Begin Program:  Start debugging the program.  Run until we hit a breakpoint. 
(2) Stop Program:  Stop debugging.  Starting over will start from the beginning. 
(3) Set Breakpoint:  Specify a line on which to stop execution. 
(4) Resume from Breakpoint:  Continue running from where the debugger stopped. 
(5) Single Step:  Execute one line at a time. 
(6) View Data:  Inspect variables, arrays, and parameters 
(7) Set Data:  Change the value of variables, arrays, and parameters 
 
 

Table 3 below shows the function keys and menu items used to perform these actions in 
the DMC Smart Terminal graphical debugger: 
 
 

Table 3.  Commonly used DMC Smart Terminal Debugger operations 

Function Function Key Smart Term Menu Item 
Begin Program F5 Debug/Run F5 
Stop Program Shift F5 Debug/Stop Debugging 
   
Set Breakpoint F9 Debug/Toggle Breakpoint 
Resume from Breakpoint F5 Debug/Run F5 
Single Step F10 (F11) Debug/Step Over (Into) 
   
View Data  Debug/Show Watch Window 
Set Data  Debug/Show Watch Window* 
*Single click variable value to highlight, then single click again 
 
 
 
Figure 4, on page 7, shows these operations in action: 
 
(1) Bring the program into the editor by typing it in, opening  it, or by dragging the 
dmc file from the Windows Explorer to the editor (Figure 4). 
 
 (2) Save  a copy of your program, download the file into the controller , then 
immediately upload it  (Figure 4). 
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Since the terminal slightly modifies the program (removes white space) when it 
downloads the program, this insures that the program in the editor is the same as the one 
on the controller.  If they differ, you’ll get the following error message: 
 

 
 

Figure 3.  Error message displayed when trying to start the 
debugger without first uploading the program 

 
(3)  Turn the debugger on by selecting Enable Debugger from the Debug menu.  You’ll 
see the variable Watch Window and the breakpoint column (just to the right of the line 
numbers) appear (Figure 4). 
 
(4) The Watch Window contains four variable display tabs (Auto, User1…3) and a 
Threads tab.  The Auto tab only shows variables on the current and previous line.  The 
user tabs allow you to add the variables you want to watch.  Select User1 and right click 
in the Watch Window to add the variables to watch:  i, n, and sum (Figure 4).   
 
The Threads tab shows what line number each thread is currently executing.  The 
debugger will run the program in thread zero unless specified from Debug/Set Startup 
Thread.  Only one thread may be debugged at a time, but any other threads continue to 
run, unaffected by the debugger. 
 
(5)  Put the cursor on the line you want to set a breakpoint on and hit F9 to add the 
breakpoint (or double click in the breakpoint column).  The debugger will stop at this line 
so that you can inspect the state of the program’s variables.  In the case of Figure 4, the 
breakpoint is placed on a JP statement so the program will stop at each iteration through 
the loop.  Note that only one breakpoint can be placed at a time. 
 
(6)  Now run the program (F5).  It will stop at the breakpoint (Figure 4). 
 
(7)  Hitting F5 will continue the program to the next breakpoint, which in this case is at 
the same line since the breakpoint is in a loop (Figure 4). 
 
(8) If we were to continue again at this point, the program would end since the index (i = 
3) has exceeded the limit (n = 2).  In this example, we would like to see the program’s 
behavior when n = 3 instead, so we click on the n value in the Watch Window to change 
its value from 2 to 3 (Figure 4). 
 
(9)  Hit F5 to go through the loop for the last time.  We have now calculated the sum of 
the first three integers (1 + 2 + 3 = 6) instead of the first two (1 + 2 = 3) (Figure 4).
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(1) Load file in editor  (2) download  & upload  (3) Debug/Enable Debugger 

 
 
(4) Right click/Add Variables (5) F9 (breakpoint) on line 6 (6) F5 (run) 

 
 
(7) F5 (continue)   (8) Left click/change n  (9) F5 (continue) 

 
 

Figure 4.  Example Debug Sequence in DMC Smart Terminal 
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3.3 Command Line Debugger  
If you are unable to use DMC Smart Terminal, but you do have access to the firmware 
versions in Table 1, you can still access the command line debugger through a terminal 
connection to the controller.  The command line debugger consists of the trace (TR1) 
(introduced in section 3.1 Basic Debugging commands), breakpoint (BK), and single step 
(SL) commands.  TR1 prints out each command as it is executed, BK sets and resumes 
from a breakpoint, and SL executes one line at a time.  Table 4 below lists the seven most 
useful commands when using the command line debugger (which perform the same 
operations as shown in Table 3 for the DMC Smart Terminal). 
 
 

Table 4.  Commands used for command line debugging 

Function Galil Command 
Begin Program XQ 
Stop Program ST 
  
Set Breakpoint BK line 
Resume from Breakpoint BK or BK line 
Single Step SL 
  
View Data MG x 
Set Data x = 2 

 
 
 
The following command line debugger trace performs the same operations as shown for 
the DMC Smart Terminal in figure 4 above.  Note that when using a breakpoint in a loop, 
you must rearm the breakpoint each time through the loop, and you must single step (SL) 
off the breakpoint before continuing to the same line in the loop (BK6). 
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:TR1 ;’Turn on the program trace output 
:LS ;’List the program 
0 n = 2  
1 i = 1  
2 sum = 0  
3 #loop  
4 sum = sum + i  
5 i = i + 1  
6 JP#loop, i <= n  
7 MG sum  
8 EN  
  
:BK6 ;’set break point at the loop (line 6) 
:XQ ;’start the program 
0 n = 2  
1 i = 1  
2 sum = 0  
3 #loop  
4 sum = sum + i  
5 i = i + 1  
  
:SL ;’step to the next line 
6 JP#loop, i <= n  
  
:BK6 ;’stop at the loop again 
3 #loop  
4 sum = sum + i  
5 i = i + 1  
  
:MG sum,n ;’print the current values of the sum and index 
 3.0000 2.0000  
:n = 3 ;’change the index 
  
:BK ;’continue to the end of the program 
:6 JP#loop, i <= n  
3 #loop  
4 sum = sum + i  
5 i = i + 1  
6 JP#loop, i <= n  
7 MG sum  
 6.0000  
8 EN  

Figure 5.  Command line debugger output from the program in Figure 1 
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