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Chapter 2:  Operating-System 

Structures 
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Operating System Design and Implementation 

 Design Goals 

 User goals – operating system should be convenient to use, easy to 

learn, reliable, safe, and fast 

 System goals – operating system should be easy to design, implement, 

and maintain, as well as flexible, reliable, error-free, and efficient 

 

 Design based on  

 Choice of hardware 

 System Type 

 Batch 

 Time sharing 

 Single-user 

 Multi-user 

 Distributed 

 Real Time 

 General Purpose 
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Simple Structure  

 MS-DOS – written to provide the most functionality in the least space 

 Not divided into modules 

 Although MS-DOS has some structure, its interfaces and levels of 

functionality are not well separated 

 Monolithic 
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Layered Approach 

 The operating system is divided into a number of layers (levels), each built 

on top of lower layers.  The bottom layer (layer 0), is the hardware; the 

highest (layer N) is the user interface. 

 

 With modularity, layers are selected such that each uses functions 

(operations) and services of only lower-level layers 
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Traditional UNIX System Structure 

1. Somewhat layered 
2. Too much functionality at one level (the kernel)making 

it difficult to implement and maintain 
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Layered Operating System 

1. Discuss advantages & disadvantages of layered 
approach 
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Microkernel System Structure  

 Moves as much from the kernel into “user” space 

 Communication takes place between user modules using message passing 

 Benefits: 

 Easier to extend a microkernel 

 Easier to port the operating system to new architectures 

 More reliable (less code is running in kernel mode) 

 More secure 

 Detriments: 

 Performance overhead of user space to kernel space communication 
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Virtual Machines (VM) 

 Abstract away the hardware 

 Real or imagined hardware 

 Parallels 

 VMWare 

 VirtualBox 

 Java VM 
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Operating-System Debugging 

 Debugging is finding and fixing errors, or bugs 

 OSes generate log files containing error information 

 Failure of an application can generate core dump file capturing memory of 

the process 

 Operating system failure can generate crash dump file containing kernel 

memory 

 Kernighan’s Law: “Debugging is twice as hard as writing the code in the first 

place. Therefore, if you write the code as cleverly as possible, you are, by  

definition, not smart enough to debug it.” 
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