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_ The Context
o Vulicore

Parallel
programming
essential

Task parallelism Data parallelism

A Explicit threads Operate simultaneously on
A Synchronise via locks, bulk data

messages

This talk 1.30pm today...




Task parallelism: state of play

A The state of the art in concurrent programming is
30 years old: locks and condition variables.
(In Java/C#: synchronised methods, lock
statements, Monitor.wait .)

A Locks and condition variables are fundamentally
fl awed: | t 0s | | kserap&routdf di ng ¢
bananas.

A This presentation describes significant
recent progress: bricks and mortar
iInstead of bananas




What 60s wrong with

A 30 -second review:
A Races : due to forgotten locks

A Deadlock : | ocks acquired in fiwr
A Lost wakeups: forgotten notify to condition

variable
A Diabolical error recovery . heed to restore

Invariants and release locks in exception handlers

A These are serious problems. But even worse...




Locks are absurdly hard to get right

Scalable double -ended queue: one lock per cell
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1 But watch out when the queue r
IS O, 1, or 2 elements long!
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Atomic memory transactions

Coding style

Difficulty of concurrent
gueue

Sequential code
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Atomic memory transactions datatase

transactions

atomic { ... sequential get code ... }

A To a first approximation, just write the sequential
code, and wrap atomic around it

A All-or-nothing semantics:  Atomic  commit

A Atomic block executes in  Isolation
A Cannot deadlock (there are no locks!) m
A Atomicity makes error recovery easy

(e.g. exception thrown inside the get code)




How does it work? Optimistic
concurrency

atomic { ... <code> ... }

One possibility:
A Execute <code> without taking any locks

A Each read and write in <code> is logged to a
thread -local transaction log

A Writes go to the log only, not to memory

A At the end, the transaction tries to commit to
memory

A Commit may fail; then transaction is re -run




Blocking

atomic { iIf n_items == 0 then retry
else ...remove from queue... }

Arety says fdabandon the cur

transactionandre -execute It fro
A The implementation waits until n_items
changes

A No condition variables, no lost wake -ups!




Blocking composes

atomic { x = queuel.getltem()

A If eit
who

, queue?2.putltem( x ) }

ner getltem or putltem retries, the
e transaction retries

A Sot

ne transaction waits until gueuel Is

not empty AND queue2 is not full

A No need tore -code getltem or putltem

A (Lock -based code does not compose)




