
Investigating IO Interrupts 
 
Introduction 

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

 Explain what an interrupt handler does 

 Explain the IO interrupt handling mechanism 

 Use the simulator to generate console input interrupts 

 

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 
Input/output events generate interrupts (via special interrupt “lines” 
to the CPU). These interrupts can be used to execute code 
subroutines the starting addresses of which are specified in special 
locations which the CPU knows about. If an address is available for 
a particular interrupt event, the CPU starts executing that code 
starting at that address. 

 

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 IONoInterrupt 
    n = 0 
    i = 0 
    while i <> 13 
        read(nowait, n) 
        if n > 0 then 
           i = n 
           writeln("You entered key code ", n) 
           n = 0 
        end if 
    end 
end 

 
The above code creates a main program called IONoInterrupt. This 
program accepts the codes sent by pressing keys and it then displays them on 
the console. It repeats this process until it receives code 13 (all numbers are 
in decimal). When it receives 13 it terminates. What are these codes called? 
What key does code 13 correspond to? What is the function of the keyword 
“nowait” in the read statement? 
 
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 First-Come, First-Served option is 
selected in the SCHEDULER/Policies view. At this point the OS is inactive. 
Move the Speed slider to the fastest position. Now, follow the instructions 
below without any deviation: 

 
2. From the CPU Simulator window, click on the INPUT / OUTPUT… button 

to display the console window. In the console window, check the Stay on 
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top check box. Also, click on the SHOW KBD… button to display a small 
window roughly representing a keyboard. 
 

3. Back on the OS Simulator window, start the OS simulation. You’ll observe 
that the CPU Simulator is continuously executing the program loop. Click on 
a key on the small keyboard and observe the console. What is displayed? 
Click on the “Enter” key. What happened? On the CPU Simulator window, 
click on the INTERRUPTS… button and make a note of any values in the 
text boxes. 

 
4. Now modify the program source as below (or re-enter the following code in a 

new edit tab): 
 

program IOInterrupt1   
    sub inth intr 1 
        write("You entered key code ") 
    end sub 
 
    n = 0 
    i = 0 
    while i <> 13 
        read(nowait, n) 
        if n > 0 then 
           i = n 
           writeln(n) 
           n = 0 
        end if 
    end     
end 

 
Compile the above code and load it in memory. Now run this code on the OS 
Simulator. Does it behave differently than the version in (1) above? Explain 
how. On the CPU Simulator window, click on the INTERRUPTS… button and 
make a note of any values in the text boxes. What is the difference? Explain 
what the difference signifies and how it is used. What address does the sub 
inth start at? Is this the same as the INT1 value in the Interrupts window? 
 

 
5. Once again modify the program source as below (or re-enter the following 

code in a new edit tab): 
 

program IOInterrupt2   
    sub inth intr 1 
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        write("You entered key code ") 
    end sub 

 
    n = 0 
    while n <> 13 
        writeln("Press a key") 
        read(n) 
        writeln(n) 
    wend 
     
    writeln("End of program") 
end 

 
Compile the above code and load it in memory. Now run this code on the OS 
Simulator. Does it behave differently than the version in (1) above? Explain 
how (Hint: you need to observe the CPU Simulator’s INTRUCTION 
MEMORY window and the OS Simulator’s WAITING PROCESSES 
window). 
 

6. Now modify the above code by changing the sub inth’s intr keyword value to 
2. Compile and run the modified program in the OS Simulator. How does this 
behave differently than the code above? Explain. The Interrupts window 
displays the code addresses for various interrupt events. If an address value 
is available the code in that address is executed on detection of the 
corresponding interrupt event (e.g. console input); if not, the interrupt is 
ignored.  What are the interrupts triggered on specific type of events called? 

 


