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User-level Applications 

Operating System 

Hardware 

virtual machine interface 

physical machine interface 

<)C(7"#8.?+&#;(N.*O(

!  2'-#$H%8#)B#-A##')7,#$)%'6)%$8G:-#8-7$#)
= n:6#,)%$8G:-#8-7$%<)6#-%:<,)

!  2."<#.#'-,)X:$-7%<).%8G:'#L)
=  ^%,:#$)-5)"$5($%.)-G%')$%A)G%$6A%$#)

!  2<<7,:5':,-)
=  c:((#$V)H%,-#$V)$#<:%B<#)

!  W5X#$'.#'-)
= P:X:6#,)$#,57$8#,)
=  kJ%U#,l)r)5X#$G#%6)

Q\)

P*O(Q*/*;+G6*&'$(.&(<)(

!  !"#$%&'(),+,-#.,L)%8&X#)]#<6)5H)$#,#%$8G)
= P#.%'6,)5')!*p,)($5A:'()
= d#A)%""<:8%&5'),"%8#,)Ni#BV)W$:6V)/<576O)
=  s%":6<+)#X5<X:'()G%$6A%$#)

!  K6X#'-)5H)5"#'@,57$8#)5"#$%&'(),+,-#.,)
=  `:'7U)#-8D)
=  t57)8%')85'-$:B7-#)-5)%'6)6#X#<5")!*p,f)
=  ^U8#<<#'-)$#,#%$8G)"<%u5$.)



<G*"#?&=(),$C()#;.*&'(R*#'3"*$(
•  Services: The OS provides standard services (the 

interface) which the hardware implements. 
–   Examples: the file system, virtual memory, networking, CPU 

scheduling, and time-sharing 

•  Coordination: The OS coordinates multiple 
applications and users to achieve fairness and 
efficiency (throughput).  
–  Examples: concurrency, memory protection, networking, and 

security. 

•  Goal: Design an OS so that the machine is convenient 
to use (a software engineering problem) and efficient 
(a system and engineering problem). 
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•  Abstraction: How to get the OS to give users an 

illusion of infinite memory, CPUs, resources, world 
wide computing, etc. 

•  System Design: How to make tradeoffs between 
–  performance and the convenience of OS abstractions, 
–  performance and the simplicity of OS design, and 
–  putting functionality in hardware or software. 

•  Basic Understanding: The OS provides the services 
that allow application programs to work at all. 

•  System Intersection Point: The OS is the point where 
hardware and software meet. 
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