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Abstract

At PODC 2004 the CAP thearem received 13 first broad audience. Surprisingly for an impassibility result,
ane impartant effect has been to free designers %o explore a wider range of distributed systems. Designers of’
wide-arca systems, m which network partitions are consklered mevitable, know they cannot have both
availability and consstency, and thus can now justif'y weaker consstency. The rise of the “NaSQL™
mavement (“NotOnly SQL7) 13 an expression of this freedom.

The choices of how and when to weaken cansistency are often the defining character stics of these systens,
withnew varistians appearing every year. We review a variety of mteresting places in the “CAP Space™ as a

way % illummate these Bsues and their consequences. For wple, automatic telker machmes (ATMs),
which predate the CAP thearem, surprsingly choose availsbility with weak consistency but with bounded
k.

Finally, | explare a few of the aptians to try to “wark around™ the impossible. The most hasic 13 the use of
commutative operations, which make it easy to restore comsistency afler a partition heak. However, even
many commutative operations have non-commutative exceptions m practice, which means that the excep-
tions may be meorrect or ke, Adding the concept of “delayed exceptions™ allows more operations %o be
coms klered commutative and simplifies eventual consistency during a partition. Furthermore, we canthinkof’
de layed exception handling as “compensation™ — we execuke a compensating transaction that restares can-
siskency.

Delayed exception handling with compensation appears to be what most real wide-area systens do — m-
comnlency due to lmited communication i treated a3 an exception and some exceptional action, such as
monetary compensation or even legal action, 5 wed to fix it Thi approach to wile-area systens puss the
emphasis on it traik and recovery rather than prevention, and mplies that we shoukl expand and for-
malwe the role of compensation m the design of complex systens.

Categories & Subject Descriptors: F.O Theory of Camputation { General); H.1.1 Information Systemns,
Maodels & Principles, Systems and Informastian Theory (General systens theary)
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"Vision without execution is hallucination" -- T. A. Edison

On Jan 6, 2019, at 2:24 PM, Rich Wolski <rich@cs.ucsb.edu> wrote:

https://dl.acm.org/citation.cfm?id=1835701
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