OS Interface

User-level Applications

virtual machine | interface
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Operating System

physical machine | interface
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Hardware
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Virtualization

Program
Interface A
Firogram Implementation of
mimicking A on B
__________ I_n_tt_a[f_a_c_q A - Interface B
Hardware/software system A Hardware/software system B
(a) (b)
Physical interface Virtualized interface
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Hypervisors / Virtual Machine Monitors

Guest OS process

Excel Word Mplayer Apollon l Host OS
Guest OS J’
Windows Type 2 hypervisor O O
Type 1 hypervisor Host operating system
(a) (b)
Type 1 (bare metal) Type 2 (hosted)
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Virtualization Case Studies

VMware Fusion
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The Big Picture

Hardware Example OS Services

Processor ﬁ> Processes, scheduling,
synchronization

Disk management,
l/O ﬁ> filesystems, networking
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