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CONCURRENCY:

LOCKS

ANNOUNCEMENTS
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Which registers store the same/different values across threads?
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All general purpose registers are virtualized
—> each thread given impression of own copy
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REVIEW: WHAT IS NEEDED

FOR CORRECTNESS?

OTHER EXAMPLES
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SHARED LINKED LIST

LINKED-LIST RACE
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RESULTING LINKED LIST

LOCKING LINKED LISTS




10/17/16

LOCKING LINKED LISTS

LOCKING LINKED LISTS :
APPROACH #l
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LOCKING LINKED LISTS :

APPROACH #2

LOCKING LINKED LISTS :
APPROACH #3
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IMPLEMENTING

SYNCHRONIZATION

LOCK IMPLEMENTATION
GOALS
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IMPLEMENTING

SYNCHRONIZATION

IMPLEMENTING LOCKS:
W/ INTERRUPTS
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IMPLEMENTING

SYNCHRONIZATION

IMPLEMENTING LOCKS:
W/ LOAD+STORE
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RACE CONDITION WITH

LOAD AND STORE

DEMO

Main-thread-3.c

Critical section not protected with faulty lock
implementation
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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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DIFFERENT CASES:

ALL WORK

PETERSON'S ALGORITHM:
INTUITION
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IMPLEMENTING

SYNCHRONIZATION

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

WITH XCHG

XCHG IMPLEMENTATION
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DEMO: XCHG

Critical section protected with our lock implementation!!

Main-thread-5.c
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OTHER ATOMIC HW

INSTRUCTIONS

OTHER ATOMIC HW
INSTRUCTIONS
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LOCK IMPLEMENTATION

GOALS

BASIC SPINLOCKS ARE
UNFAIR
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FAIRNESS: TICKET LOCKS

TICKET LOCK EXAMPLE
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TICKET LOCK EXAMPLE

TICKET LOCK
IMPLEMENTATION
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TICKET LOCK

SPINLOCK PERFORMANCE
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CPU SCHEDULER IS

IGNORANT

TICKET LOCK WITH
YIELDO
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YIELD INSTEAD OF SPIN

SPINLOCK PERFORMANCE
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