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Computer Organisation

Lab Tutorial : Using the Turbo Debugger

You’ve built your program but it doesn’t run right (perhaps it even hangs the computer).  You need to run the program under a debugger to allow you to control, trace and verify its execution.

There are two debuggers available for your use :


On any DOS machine (including the DOS prompt window on your Windows machine at home), you can use “debug”


On the lab machines, you can use Turbo Debug.

What’s the difference between the two ?  Graphical versus command-line driven interfaces

1. Just as Window’s Explorer is simply a graphical version of DOS’s “cd” command,  Turbo Debugger is simply a graphical version of DOS’s :debug”.In either case, you will be looking at the (same) machine registers and memory and controlling the execution of your program.

2. Turbo debugger is a symbolic debugger.  This means that IF you build your program with debug information, the debugger will be able to access variables by their symbolic names, rather than by their address.  In DOS’s debug, you need to know the addresses of all your variables

Using DOS’s debug 

To find options 
> debug /?

To invoke    > debug


You will now be given debug’s prompt ‘-‘ (instead of DOS’s prompt ‘>’)

To list debugging commands 
- ?    (Notice the prompt – ie while in debug )

The remainder of the tutorial is focussed on the Turbo Debugger.

Invoking Turbo Debugger

To invoke the debugger, just to look at registers and memory 
> td

To invoke the debugger and load an executable 
> td eg.exe

· The .exe MUST be built with the debug information.

To invoke the debugger and THEN load an executable


> td 


Click on File->Open
and find your file in the dialog box.

Navigating the Turbo Debugger’s Windows

Typically, the debugger is made up of several windows

· Code Window

Interprets the contents of CS:xxx as instructions

· Data Window

Interprets the contents of DS:xxx as data

· On the left, displays as unsigned bytes

· On the right, displays as ASCII (if possible)

· Register Window

The current contents of all CPU registers

· Stack Window

Interprets the contents of SS:xxx as stack info

If there is no Data Window :
Click on View->DUMP

If you want to look at data elsewhere :  


· Change the value of DS then Click on View->DUMP

If there is no Register Window : Click on View->CPU

Controlling the Execution in Turbo Debugger

Two menus are of interest : RUN and BREAKPOINT

To simply run your program : 

Click on RUN->RUN (Hotkey=F9)

To single-step your program (Run one instruction at a time, stopping after each one and displaying the current contents of registers and memory)


Click on RUN->STEPOVER
(HotKey=F8)

To set a breakpoint (Run your program at “full-speed” until it reaches a particular instruction)


Click on BREAKPOINT->SET (HotKey=F2)   (Instruction will turn “brown”)


Click on RUN->RUN

Examining your Program State during Debugging

After every single-step or breakpoint, the debugger automatically refreshes the registers and data windows.  If you know the addresses of your variables, that’s all your need : Scroll around in the data window and find the contents of the variables.

However, it is much easier if you use the symbolic capabilities – where you can refer to your variables with their labels.

To look at a variable :

· Click on DATA->INSPECT

· Click on DATA->Evaluate/Modify  (HotKey CTRL-F4)

