
Investigating Deadlocks 
 
Introduction 

Objectives 
At the end of this lab you should be able to: 

 Use resource allocation graph to detect deadlocks 

 Use the simulator to create process deadlocks 

 Use two methods of resolving process deadlocks 

 

Processor and OS Simulators 
The computer architecture tutorials are supported by simulators, 
which are created to underpin theoretical concepts normally 
covered during the lectures. The simulators provide visual and 
animated representation of mechanisms involved and enable the 
students to observe the hidden inner workings of systems, which 
would be difficult or impossible to do otherwise. The added 
advantage of using simulators is that they allow the students to 
experiment and explore different technological aspects of systems 
without having to install and configure the real systems. 

Basic Theory 
Process deadlocks which are created when processes require 
access to more than one resource (not-sharable) are frequent 
occurrences in a modern operating system (OS). The OS can 
employ various techniques for avoiding, preventing or resolving 
process deadlocks which will allow the system to run as efficiently 
as possible. 

 

Lab Exercises - Investigate and Explore 
Start the simulator. You now need to create some executable code so that it can 
be run by the CPU under the control of the OS. In order to create this code, you 
need to use the compiler which is part of the system simulator. To do this, open 
the compiler window by selecting the COMPILER… button in the current 
window. 
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1. In the compiler window, enter the following source code in the compiler 
source editor area (under PROGRAM SOURCE frame title). Make sure your 
program is exactly the same as the one below. 

 
Program Deadlocks 
 while true 
  n = 1 
 wend 
end 

 
The above code creates a main program called Deadlocks. This program 
simply runs a tight loop forever. We do it this way so that the program runs 
for a long time giving us the opportunity to conduct our experiments. Other 
than that it does nothing sensible or useful! 
 
Now you need to compile this in order to generate the executable code. To do 
this, click on the COMPILE… button. You should see the code created on the 
right PROGRAM CODE view. This code needs to be loaded in memory so 
that the CPU can execute it. To do this, click on the LOAD IN MEMORY 
button in the current window. You should now see the code loaded in memory 
ready to be executed. 
 
We are now going to use the OS simulator to run this code. To enter the OS 
simulator, click on the OS… button in the current window. The OS window 
opens. You should see an entry, titled Deadlocks, in the PROGRAM LIST 
view. Now that this program is available to the OS simulator, we can create an 
instance, i.e. a process, of it. You do this by clicking on the CREATE NEW 
PROCESS button. Make sure the Round Robin option is selected in the 
SCHEDULER/Policies view and 15 ticks is selected from the drop-down list 
in RR Time Slice frame. At this point the OS is inactive. Move the Speed 
slider to the fastest position. Now, follow the instructions below without any 
deviation: 

 
2. On paper, create a cyclic resource allocation graph with four processes and 

four resources (does not matter what resources these are). There are only 
four resources and each process holds one resource and requests another 
one. This should create a deadlock. Draw the graph for this scenario and 
explain why the deadlock exists. How many processes are deadlocked in this 
case? 
 

3. The simulator allows us to allocate and de-allocate some imaginary resources 
to processes so that we can study problems relating to resource allocations 
and deadlocks. We do this without having to modify our program. There is a 
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programmatic way of doing this as well but we’ll leave this for now. Try the 
following: 
 

 Create a single process and hold it in the ready queue, i.e. don’t click 
on the START button! 

 Click on the VIEW RESOURCES… button in the OS Simulator 
window. You should see the System Resources window. There are four 
resources identified as R0, R1, R2 and R3. The shapes representing 
the resources are green indicating that they are not allocated to any 
processes yet. First check the Stay on top check box in the resources 
window. Then select the process in the ready queue and click on a 
resource’s Allocate button. You should see the process’s id number 
appearing in the Used by box and the resource’s colour changing to 
red. If you create another process and do the same with it then you’ll 
see its id number appearing in the Requested by list box. Explain 
what is happening here. 

 Now, click the RELEASE ALL button to de-allocate the resources. The 
resource should go green and the process id numbers should 
disappear. 

 Remove the processes in the ready queue. To do this, use the CLEAR 
button in the READY PROCESSES window. 

 
4. Now that you know how to use the simulator’s resource allocation mechanism 

we go back to our original problem. Create four processes corresponding to 
the ones in your resource allocation graph. Then allocate resources to them 
such that the deadlock condition is created. Have you been able to do this? If 
so, what do you see? 
 

5. Once a deadlock is achieved, try to run the processes by clicking on the 
START button. What do you see? Explain. Of course, the processes in the 
ready queue cannot normally be deadlocked. This normally happens when 
the processes start running. 
 

6. Now that the processes are deadlocked, what can you do to resolve this 
situation. Suggest two ways of resolving this and do them using the 
simulator. Make a note of these methods and provide an explanation for 
each. 

 


