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Checkpoint Manager:

1 Send 'checkpoint’ to Agents

2 Receive meta-data from Agents
1 Send 'continue’ to Agents

4 Receive status from Agents

Checkpoint Agent: Restart Manager:
1 Suepend pod, block network 1 Send 'restart’ and
2 Take network checkpoint meta-data to Agents
2a Report meta-data to Manager 2 Receive status from Agents
31 Take stgndalone c;eckp01nt Restart Agent:
3a If received 'continue’ then 1 Create a new pod

unblock network
Report "done’

43 wWhile not received 'continue’
wait for Manager

Restore network connections
Invoke network restart
Invoke gtandalone restart
Report 'done’
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. checkpoint tims -
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Manager I £
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Made 2 —E j’_ T - i I } -
2 3 ‘/
Mode W —E 7 >|I } >
IMommal execution Werwork checkpoin: Standalone checkpomt
ey [ > D >
actlon — reaction
1. checkpoimt ———  stop, block netarork 1. contmue —— unblock netwerk
2 send mefa—data — = bander 4. report done
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91N POD (Potter and Nieh, 2005)
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Pod A Pod B

AutoPod Virtualization Layer
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VM minning noemally on | Stage 0@ Pre-Migration

Host A Active VM on Host A

Alternate physical host may be preselected for migration
Block devices mirrored and free resources maintained

v

T

Stage 1: Reservation
Initialize a container on the target host

Overhead due fo copying Stage Z: [terative Pre-copy
Enable shadow paging
Copy dirty pages in successive rounds.

Stage 3: Stop and copy
Suspend VM on host A
Generate ARP to redirect traffic to Host B
Synchronize all remaining YM state to Host B

¥

k)

(WM Ouw of Senice)

Stage 4: Commitment
Wi state on Host A is released

(VM runirinig mormaily o - -
i-mgjr-hg i Stage 5: Activation

WM starts on Host B
Connects to local devices
Resumes normal operation

P http://www.cl.cam.ac.uk/research/srg/netos/papers/2005-migration-nsdi-pre.pdf
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Effect of Migration on Web Server Transmission Rate

1000 870 Mbit'sec 1st precopy, B2 secs further iterations
. R R 765 Mbit'sec Biaos
g SUO — . e =
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5
S 600 i
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i) 400 —
2 — |— 165ms total downtime
2
£ 200
512Kb files Sample over 100ms
100 concurrent clients Sample aver 500ms
0 | | | | | | | | | il | | |
0 10 20 0 40 50 60 70 20 90 100 110 120 130
Elapsed time (secs)
i~ . . .
NUN: http://www.cl.cam.ac.uk/research/srg/netos/papers/2005-migration-nsdi-pre.pdf
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