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Course updates

« Compose update + email me to schedule a chat
with me by this Friday




CAP

 CA, AP, CP system — different types of tradeoffs

 Simple proof — consider two nodes with a potential partition
between them

* Note, CA property of system. P is a property of the environment
network).




e Breakout discussion:

« What are some approaches that the papers introduce for handling the seemingly impossible way
of reconciling C,A,P?

* (The papers encourage this) Get rid of consistency! But only for the systems where it makes
sense for the type of service you are providing. Trade off consistency for more availability.

» Shopping cart/seats on a plane: large inventory — no issues with being inconsistent (in
accounting # of items). When more scarce (closer to 0), then consistency of # of items is more
important.




C,AP

* Giving up C => choosing a weaker C

 Weaker C requires a definition

e You have to reason (more carefully) about what's acceptable
for your system: requirements.




CAP

What are some approaches that the papers introduce for handling the seemingly
impossible way of reconciling C,A,P?

Segmentation/partition of the system based on different aspects. Geography,
user, data, function

Web cache versus Chubby (consensus service)

Data centers simplify assumptions: Google builds the centre => knows its
properties well => closer to the edge when making trade-offs between C,A,P.

N A2l o




CAP

 \What are some approaches that the papers
introduce for handling the seemingly impossible
way of reconciling C,A,P?

T

¢ Partitions may be one-way

observable by only




CAP ~ FLP

* What'’s the relationship between CAP and FLP?

» FLP result is about impossibility of consensus in an async network

e Safety: some property is true at all times
e [iveness: some property is eventually true

» Consensus problem: requires safety (agreement) and liveness (eventually there is agreement)

* “CAP” problem: also encodes safety (strong C) and liveness (A)




CAP ~ FLP

e S0, “‘impossibility” results: are they actually useful?
e “despite... practitioners .. must still do the impossible” :-) -

e "Excuse to let developers build systems with strange guarantees
that are theoretically unsound” ?

e Impossibility -> design trade-offs in practice




Choosing (or not

* Partition tolerance in WAN is a reality. Is this really




Next: CRDTs

* S0, what are some ways of resolving CAP?

e _.why not try to weaken the consistency level?
"AP systems”




