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Polling-free synchronization? Fails lead

to retries
Concurrent algorithms require synchronization
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Polling limits performance | RSCwait
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Efficient hardware implementation Colibri: Building a distributed queue
Memory Bank (xm) Core A and B issue a LRwait
Reservation Reservation Tail+Head (xm) € LRwait request
Table (nxm) Queue (nxm) :, ] Oel(¥-W QOnode — B Controller

® LRwait response
e&/cc Head — A
d “SSortpg,
Qnode (xn) oel==h Qnode —~ @ dle Tail +—B

Core (xn) © LRwait request
LRSC LRSCwait Ideal LRSCwait Colibri Core A issues a SCwait
» Reservation * Reservation  Distributed Queue © SCwait request

Table for each Queue for each + Pointer at memory selislay Qnode =0 YT “ontroller
SO Memory Qnode at cores Head ~B
» Large overhead » Largeoverhead . gsmall overhead NN 0rode g @ LRwaitresponse Tail =B
Implement and evaluate on MemPOOI . Compare concurrent queue |mplementatlons.
el 0.1, ™ Colibr -
« A 256-core system with 1024 memory banks (1MiB) > '~ Atomic Add lock */-\.\.
. . S 0.10 [{ ¢ LRSC —
 Implemented in GlobalFoundries’ 22nm process 2 008l -
3 0.
» Colibri comes with only a 6% area overhead L RSCWait Colibriis & 0.06
O
s
5

Colibri is up to 6.5x 13% faster than LRSC
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