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« Corosync
c BEFETRINIVITILFEXVY AN, EIMAVNEEDORERE
« 547 OSS (Pacemaker, GFS2, etc) ICEAINTWS
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>, = f \f [Lock volume b
<Y A o \Lockvolume aALockvqume bA (failed)
= r Y [Lock volume b]
<V B o \Lock volume aALockvqume bA (failed) |
g 22 \fLOCk Volume b\
<z C ‘ [Lock volume aALock volume bA (failed)
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Architecture: fully symmetric

e Zero configuration about cluster members
e Similar to Isilon architecture

vvs (D3 =33 (33 I, \| I, \| I, \| I, \| I, \| VMs
e e e T e N
Host [= = = ' '
machines g 3 9 ° ° °
ethemet ............................ ethernet (s Sheepdog
switch switch -[[[[m ........ cluster
/7~ e ....... - = =
I I I I I 4L LE
ol | o S S — = : o /
\Sheepdog cluster )| | ) | VMs

Use sheepdog as a network storage Use sheepdog as a virtual infrastructure
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Snapshot

« Copy VDI Object, and make allocated data
objects read-only

« Updating read-only objects causes copy-on-

write
[ VDI Object [ VDI Object | [ VDI Object |
o8 8 CORE) @ @
[ VDI Object [ VDI Object
(snapshot) (snapshot)
(o) (13 (o1 (13
Create snapshot Copy-on-write
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Replication

« Many distributed storage systems use chain
replication to maintain I/O ordering

« Sheepdog can use direct replication because
write collision cannot happen

Chain replication Direct replication

storage
server

storage
server

storage
server

storage
server

—P write — write (parallelizable)
— read — > read (from one of them)
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Node membership history

* All nodes store the history of
node membership --

. . 1 A, B
* Objects are stored with the 0 e
version of node membership 3 A B,C D E
(epoch) 4 B, C
Machine A Machine B Machine C Machine D Machine E
Machine C obj:2 obj:2
Time joined
Machine D, E joined obj:2 obj:2 obj:3 0bj:3
Machine A, D, E left obj:4 obj:4
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Strong consistency

* Avoid reading old objects

 If requested object is not valid, system must
return |/ O error

Without epoch With epoch
A B C : A B C
A and B stores obj
(epoch 1)
C joined (epoch 2) (obj) T :
obj is updated to obj' obj'":2 0bj'":2
B and C are failed (epoch 3) ? @alid
This obj may be updated

— i
]\Is this obj valida : .
- eroch 2

Copyright (C) 2010 NTT Corporation 22




Corosync problem
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b (6 « Totem single-ring
/ protocol with a large
& number of nodes
1. s doesn't work well
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Approach: use multiple rings

« Consider several local rings (blue, red, and
green) and one central ring (gray). Each
ring uses a different multicast port.

« Each node is placed on one of the
multiple local nodes

« Representative nodes of each ring are also

Central ring placed on a central ring

« Each ring has a master node (with a bold
line)




Total order multicast

1. Send multicast message in the

Q local ring
- 2. It master node receives the

3 message, the node resends the
multicast message in the central
ring

O 3. If master nodes receive the
message in the central ring, each

/
S master node resends the

multicast message in the local

ring

@ Message ordering is coordinated
—" | by multicast in the central ring
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