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CS 736: Advanced
Operating Systems

Andrea Arpaci-Dusseau

Lecture 2: Background — OS Structure
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Course Reading
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OS Structure
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Primary Goal of System?

Research Principle?
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Basic Structure of THE

How is memory addressed?
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How is computation
organized?

How to regulate interactions
across processes?
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How to use semaphores for
mutual exclusion?

P(sem)
sem.value--;
if (sem.value >= 0) continue; else wait

V(sem);
sem.value++
if (sem.value <= 0) wake waiting

Show correctness for
mutual exclusion?

P(sem): sem--; if (sem < 0) wait; How to initialize sem?
V(sem): sem++; if (sem <= 0) wake; Value of 1
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How to use semaphores
for scheduling?

How to initialize private?
Value of 0

How to use semaphores
for scheduling?

P(sem): sem--; if (sem < 0) wait How to initialize private?
V(sem): sem++; if (sem <= 0) wake; Value of 0

Scenario: Producer ran in past and placed element on queue
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How to use semaphores
for scheduling?

P(sem): sem--; if (sem < 0) wait How to initialize private?
V(sem): sem++; if (sem <= 0) wake; Value of 0

System Hierarchy

Resulting Abstraction
clock interrupt Virtualized CPUs
segment controller Virtualized Memory

msg interpreter Virtualized Console
buffering of 1/0 Virtualized I/0 Devices

apps
operator

Pros?
Ease of construction (layer i can use all abstractions <i)
Simplifies testing (ensure layer i is correct, then test i+1)
Simplifies reasoning (with ordering, no cycles and no deadlock)
Cons?
Can add overhead
Cannot use layers above (e.g., segment controller and I/0 buffering
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THE Summary




System Nucleus

Processes

Ag send B%

receive

9/9/13

10



9/9/13

Important Property of
Internal vs External?

: o server
A3 client A3 F83

Replace with:
D} server D}

Communication
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Example Protocol

Why is this better than “read(local_buffer)”?

Example Protocol:
Questions

Why is the buf_id known for responses? Why is this useful? (Two reasons)
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Example Protocol:
Questions

Why is it useful to have a separate “result” from “answer”?

Process Control

B canswap Y and Z:
stop(Y);

output(Y);

input(C);

start(C);

Drawbacks to using this approach?
Many context switches required across/down tree
IPC can be expensive
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Separate Policy and
Mechanism?

Evaluation
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Nucleus Lessons
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UNIX Shells

Conclusions
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