CS 537

Introduction to Operating Systems Remzi H. Arpaci-Dusseau

CONCURRENCY:
LOCKS

UNIVERSITY of WISCONSIN-MADISON
Computer Sciences Department

Andrea C. Arpaci-Dusseau

ANNOUNCEMENTS

10/15/15



UNIVERSITY of WISCONSIN-MADISON
Computer Sciences Department

CS 537

Andrea C. Arpaci-Dusseau
Introduction to Operating Systems Remzi H. Arpaci-Dusseau

CONCURRENCY:
LOCKS

CpPU 1 CPU 2 RAM
running running !ﬂéﬂiﬂ!’
thread 1 thread 2 ,
& E @ B
| |

Ao EGBE] [FEAR I
. CODE HEAP
(PageDir B)

Review:
Which registers store the same/different values across threads?
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REVIEW: WHAT IS NEEDED
FOR CORRECTNESS?
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OTHER EXAMPLES

SHARED LINKED LIST
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LINKED-LIST RACE

RESULTING LINKED LIST
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LOCKING LINKED LISTS

LOCKING LINKED LISTS
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LOCKING LINKED LISTS :

APPROACH #1

LOCKING LINKED LISTS :
APPROACH #2
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LOCKING LINKED LISTS :

APPROACH #3

IMPLEMENTING
SYNCHRONIZATION
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LOCK IMPLEMENTATION

GOALS

IMPLEMENTING
SYNCHRONIZATION
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IMPLEMENTING LOCKS:

W/ INTERRUPTS

IMPLEMENTING
W/ LOAD+S]

LOCKS:

‘ORE
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RACE CONDITION WITH

LOAD AND STORE

DEMO
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PETERSON’S ALGORITHM

DIFFERENT CASES:
ALL WORK
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DIFFERENT CASES:

ALL WORK

DIFFERENT CASES:
ALL WORK
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PETERSON’S ALGORITHM:

INTUITION

XCHG: ATOMIC EXCHANGE,
OR TEST-AND-SET
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LOCK IMPLEMENTATION

WITH XCHG

XCHG IMPLEMENTATION
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DEMO XCHG

OTHER ATOMIC HW

INSTRUC

[TONS
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OTHER ATOMIC HW

INSTRUCTIONS

LOCK IMPLEMENTATION
GOALS
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BASIC SPINLOCKS ARE

UNFAIR

FAIRNESS: TICKET LOCKS
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TICKET LOCK EXAMPLE

TICKET LOCK EXAMPLE
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TICKET LOCK

IMPLEMENTATION

SPINLOCK PERFORMANCE
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CPU SCHEDULER IS

I[GNORANT

TICKET LOCK WITH
YIELDO
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YIELD INSTEAD OF SPIN

SPINLOCK PERFORMANCE
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