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Parallel	programming

Main	memory

Core	1 Core	2 Core	3 Core	4

Hardware	Read-Write	Lock	Elision	- Eurosys	201621/4/16 3



Parallel	programming

Main	memory

Core	1 Core	2 Core	3 Core	4

Hardware	Read-Write	Lock	Elision	- Eurosys	201621/4/16 4



Parallel	programming

Main	memory

Core	1 Core	2 Core	3 Core	4

complexity
- deadlocks
- livelocks
- priority	inversions
- convoy	effects
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Parallel	programming

Main	memory

Core	1 Core	2 Core	3 Core	4

Transactional	memory

atomic{
if(bal>amount)

withdraw(amount)
}

Hardware	Read-Write	Lock	Elision	- Eurosys	201621/4/16 6



Hardware	Transactional	Memory
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Hardware	lock	elision
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Read-write	Locks

read	mode write	mode

concurrent	
readers

✔ sequential	writers✘

read	
dominated	
workloads

blocks	readers✘
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Hardware	read-write	lock	elision

readers	run	without
instrumentation:
• no	H/W	Txs
• no	S/W	tracking	of	

read	locations
• no	lock	acquisition

writers	run	in	H/W	Txs:
• no	lock	acquisition
• H/W	tracking	of	

read/write	locations
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Hardware	read-write	lock	elision
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Hardware	read-write	lock	elision
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Hardware	read-write	lock	elision
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Hardware	read-write	lock	elision
R1

Writer
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Hardware	read-write	lock	elision
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Hardware	read-write	lock	elision
Writes	use
H/W	Txs

concurrency	
among	writers

✔ Txs may	never	commit
• fallback	lock	is	a	must
• Readers	must	synchronize	

with	lock	holder

✘
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Hardware	read-write	lock	elision
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Rollback	Only	Transactions

Thread	1
lock

r(X)

lock

w(X)
Thread	2

Begin
H/W	Tx

Begin
H/W	Tx

abort
lock

r(X)

lock

w(X)

Begin
ROT

Begin
ROT

r(X)

unlock
Commit
ROT

unlock
Commit
ROT

Hardware	Read-Write	Lock	Elision	- Eurosys	201621/4/16 23



Rollback	Only	Transactions

Thread	1
lock

r(X)

lock

w(X)
Thread	2

Begin
H/W	Tx

Begin
H/W	Tx

abort
lock

r(X)

lock

w(X)

Begin
ROT

Begin
ROT

r(X)

unlock
Commit
ROT

unlock
Commit
ROT

old
X

new
X

Hardware	Read-Write	Lock	Elision	- Eurosys	201621/4/16 24



Using	Rollback	Only	Transactions	(ROTs)

atomic✔ no	tracking	of	reads✘

not	serializable✘allow	larger	Txs✔

no	need	for	Suspend/Resume✔ single	writer✘
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Experiments

synthetic
benchmarks

degree	of
contention

length	of	
Transactions

complex
benchmarks	

and	
applications
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TPC-C

Kyoto	
Cabinet

10	cores

80	H/W
threads
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Conclusions

readers	without
instrumentation	

writers	using
H/W	Tx
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Conclusions
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Conclusions

readers	without
instrumentation	

writers	using
H/W	Tx

suspend/resume ROTs

10x
Hardware	Read-Write	Lock	Elision	- Eurosys	201621/4/16 46


