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➡ Cluster membership and discovery

➡ Code and configuration dissemination

➡ Relative and convergent time
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➡ Connectedness

➡ Balance

➡ Short path-length

➡ Low clustering

➡ Scalability
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๏ Quadratic load

๏ Failure detection

๏ Response times

๏ False positives

➡ Separate membership 
and failure detection

➡ Randomized probing

➡ Piggyback membership 
on probes

Emoji provided free by Emoji One

Heartbeat protocols SWIM solutions
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๏ Full views limit scalability

➡ Flexible partial-view size, asymmetric

➡ Reactive view management

➡ Join (“subscribe”) via random walk

➡ Automatic balancing via indirection and leases
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๏ Random shuffling doesn’t create good balance

➡ Fixed partial-view size, symmetric

➡ Cyclic view management

➡ Join via random walk
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        P R O B L E M S  W I T H  S C A M P  &  C Y C L O N

• No failure detectors 

• SCAMP: asymmetric views ⟹ disconnection 

• SCAMP: unbounded view size ⟹ imbalance
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๏ Fanout is related to reliability

๏ High failure rates decrease quality

➡ TCP for transport and failure 
detector

➡ Small reactive view (“active”)

➡ Larger cyclic view (“passive”)

➡ Join and shuffle via random walk
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A

B

C

D

Passive view  
maintenance
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W E  C H O S E  H Y PA R V I E W

• Only active view maintenance 

• Passive view maintains full membership (unbounded) 

• Later: switch to complete passive maintenance
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➡ Reliability

➡ Scalability

➡ Efficiency
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E P I D E M I C  
B R O A D C A S T  ( G O S S I P )

➡ Send to random peers

➡ Messages rebroadcast by 
recipients

๏ High redundancy

๏ Low scalability

!



I N C R E A S E D  E F F I C I E N C Y
W I T H O U T  R E D U C I N G  D E L I V E R Y  G U A R A N T E E S ,  W E  N E E D
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• All nodes start with full “eager” set

• Broadcast triggers eager-push

• Duplicate messages cause 
“pruning” (move to “lazy”)

• Regular broadcasts proceed with new 
“eager” sets

!

A B
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P L U M T R E E  -  2 0 0 9  R E PA I R

• Lazy-push sends “I Have” messages

• Timeout triggers “grafting” (move to 
“eager”)

• Lazy-push batched to reduce overhead

!

A B
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W E  C H O S E  P L U M T R E E

• Good tradeoff between reliability and redundancy

• Optimizes for lowest-latency paths

• Existing open-source implementations

• Excellent fit with HyParView
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R A N D O M I Z E D  I N T E R A C T I O N S
P O P U L AT I O N  P R O T O C O L S  U S E





D I S T R I B U T E D  M O N O T O N I C  C L O C K S
J O N  M O O R E

Vidcap from StrangeLoop 2015: https://youtu.be/YqNGbvFHoKM

https://youtu.be/YqNGbvFHoKM


D M C  P R O B L E M S

๏ “Wacky clock mode” 

๏ Hierarchy imbalances load 

๏ Long-lived partitions 

๏ No convergence proof





A P P LY I N G  D M C

• Use existing dissemination with DMC 

• Transmit clocks along with other messages 

• Use monotonic clocks as a drift-detection mechanism



L E S S O N S  L E A R N E D



Photo by Chris Meiklejohn

Vidcap from RICON West: https://youtu.be/s4cCUTPU8GI

Photo by Comcast

https://youtu.be/s4cCUTPU8GI


T H A N K  Y O U !  

@ S E A N C R I B B S


