Design and Implementation of an

Operating System

to Support

~ Distributed Multimedia
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Context

® we are in the year 1996

® multimedia was promised, but not delivered
e dthink Yindows 20).
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Assumptions

® General purpose platforms will process
continuous media.

® Users will run many apps which manipulate
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What's wrong!

® application QoS crosstalk

® by sharing the same physical processor
without decent mechanisms to control




Design Principle

® execute as much functionality as possible in
the application domain

® services are provided as shared libraries
(Welcome to Exokernels?)
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Multimedia

two important properties of continuous
nedia streams:
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QoS Model

hard real-time best effort
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QoS Feedback




Implications

® applications do not need to know their
resource requirements in advance

® applications need to adapt




Resource Accounting

® migrating threads

® threads cross protection domains
® must be scheduled by the kernel
~ ® application no longer in control
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Vertical Integration

® minimal use of shared servers

® server performs only privileged operations

° everythlng else is done by the appllcatlon _
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Virtual Processor
Interface

® tells the application when and why it is
being scheduled

® supports user-level multiplexing of the CPU
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Activations

Activation Bit = 0




Events

® monotonically increasing integer

® read and modified atomically by the sending
domain




Kernel Structure

® no kernel threads, only interrupt and trap
handlers
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Scheduling

® scheduling domains receive shares of the
processor over short time frame

® scheduling domains are sets of domains
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Synchronization

read(e) returns the value of event e

await(e,v) blocks the caller until e 2 v

await until(e,v;t) | await(e,v) with timeout
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Righer Level
Constructs

® interface reference vs. invocation reference

® the latter can be a pointer to the actual
code or to a surrogate
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Opinion

® traditional vs. multimedia
® current multimedia apps are traditional

® single address
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