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Coordinator in RAMCloud

* Manages cluster membership and tablet
configuration
* Stores core metadata
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* Coordinator affects state of other nodes in cluster
* Example: create table (that has tablets T1 and T2)
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Compute tablet to
master mappings assign tablet (M1, T1) | | assign tablet (M2, T2)

Add tabletMap and
ings: . . Will entries for:
T1->M1 B o T1->M1
T2 -> M2 T2 -> M2

Ty Ty

[lake tablet ownership] [lake tablet ownership]

K Master M1 Master M2 j

Overall Goal

Atomic distributed state change
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Why is this hard?

¢ Machines can fail
* Distributed state change no longer atomic
¢ Can result in inconsistent state

Master Failure
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Coordinator Failure
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Coordinator Design

* For every coordinator operation, we can define a
commit point, such that if the coordinator failure
occurs:

* Before commit point — operation aborted
* After commit point — operation is guaranteed to be
completed
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5 Operation Guaranteed to
be completed

* Leave enough information around so that the new
coordinator can roll forward the operation to
completion

* Persist this information across failures

* Use a highly replicated, consistent storage service:
LogCabin

* LogCabin provides abstractions to append to and read
from a (highly reliable distributed) log

* Log the state at commit point and at completion

* The new coordinator can infer the actions to be done
from this state
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Coordinator Design

with Recovery Paths

Commit . . External state Operation
Point Coordinator: changes done Complete
Compute tablet to Add tabletMap and
master mappings: || .= =~ " VLo o ~ Willentries for:_ ':
T1 -> M1 -1 >

T2 -> M2 T2 -> M2
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e Taster T Master M2
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Mappings: |
T->M1

Mappings: |
T1->M1

T2 > M2 T2 ->M2 \
T3->M3 | T3> M3
Done: False! Done: True
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If old coordinator fails
after "commit point"

If old coordinator fails
after "external state changes done"

Coordinator
recovery path:
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