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3.2 Inslneaa

o

Aduaanuuulizdwan (receive queue) gnaFeauldluagan Tnanivunali

A aaa v ' Ay a ' = = v a
WNRINIATRLNEN m@@zmmgn‘lmmiﬂwmwmumgnmuimLﬂﬁ?@\mu@umnm\imm

=® L7 = A ] dl dl A ] % ¥
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tufazligumeuaziina1iu wazivelinsinaaanaulszauanudiiagiqeasniu

a ' A ° = = A ' = o Aa oa I
anuAg s insinpearinwATetalauLAzIATRT AN WARIA NI U TR WA
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aavnednnianuianainle 7 Anlu pdanefialeusadsianeftainidanasiangn

ANF 3.2
vianassinsinaas

Coordinator: Compute:
On a checkpointing event, Upon receiving a checkpoint request,
1. Broadcast checkpointing requests 1. Pause local VM
2. Pause local VM 2. Broadcast final frames
3. Broadcast final frames 3. Repeat
4. Repeat 4. Receive frame
5. Receive frame 5. Append data frame to Recv Queue
6. Append data frame to Recv Queue 6. Until (final frames are received
7. Until (final frames are received from all other VMs)

from all other VMs) 7. Save VM state & the Recv Queue to
8. Save VM state & the Recv Queue to Disk
Disk 8. Send checkpoint done frame to
9. Repeat Coordinator
10. Receive frame 9. Wait until receiving a resume frame

11. Until (checkpoint done frames are 10. Resume VM
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A
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nnstiuiinannaesaanania (disk image) faassuuWauwuuaumn (stack file system)
ry < - v A o R 9 Aa A P a '
Wadanaasgndnifivasdariunndayaniiadasninudopauiafinunazas

I AnassiAu (checkpoint done) Wiawdalaaamunasinnszuaunivnlaneaianas fueg

fuaiazuuien WelaesfmmneslffudanasfiunsunnTuuaudasguaEa (resume vm)

azwaunsaanliinadslvimninuavinauaining
3.2.2 Flaassinsinaes

Ani 3.3 wandTianefinsinaeaduiulineefuinesuazAa NN lun

AINANAL N1TTiAesTazaiunislne lneeAlulneSinauns IuanfsTiA4 (loading
] [ '8 A [ a Yo [

request) llgmuanelundaimasiaiau ndsannaaunanunlaiusiAraLanaIain
Traafmafine unsTAaLAFanILauN19UsTNIANAT AN UA LY NULARILAZIINN9EY
& \ A o Y ad | a A e v A v & ol
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TIIAN (resume VM) Vl,ﬂzjiﬂfa@ﬁmm'aiﬁ@‘lﬁﬁﬂLﬁumiﬂ@zm@[ﬁi@mmﬁﬂwmﬁﬁﬁm
%um
A 3.3
FlAnafininaea

Coordinator: Compute:

On a loading event, Upon receiving a loading request,

1. Broadcast loading requests 1. Load VM and Recv Queue

2. Load VM state and Recv Queue 2. Send restore done frame to Coordinator

Repeat 3. Wait until receiving a resume VM frame
4. Receive frames 4. Resume VM
5. Until (restore done frames are received

from all other VMs)
6. Broadcast resume VM request

7. Resume local VM

3.3 NM9ASNTEULAITTN

o

Ranliiinsdaulasaymeduofinaiinietduntsinauaedan iiuieidu

A

n3annisle/la (handle I/0) 189AY 1HANANTUNAINAINT 3.1 AaznudINIgaauLaIiugn

nszynuulaeslame fluduin 3 doudun 2 dudungnairaindaliainszuuisa
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& o

nafaulasduaunilagnUfuRn Inauan (main file) aeslanleslages, vic

b

'
o o A o o 1

APLNNININT7AARLAS main() function EBFUANLULILAL TR BT AN e A1ALANN

1
a o o

fAnLas main_loop_wait() function TadutinnFudagaudmiunisdednudagyatindiain

aa v o

lanleslesligirseaaiiowiaunsndsuinsie fuscutndanidn il inelWaunsnnmadu
wazdsiutieyaainszuuAallgirreviaiiauieunisiudeyasiie ) aanesedadide la
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neHun 3: ieNansanandeaesddedeyanudndenesiFlanasiiniinaesaainisnd
HANITNUALANAUNINATLIAL (RTT: Round Trip Time) 1e9iauazataiiunaliminanig

NHANAINTAARDARANT
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LIAYINAY (progression time)

AN 3.5

nangenLaed N nepaaNlAaaATLTaLl

VM., M, VM, M,
TS \ TS \
I . __p, P__|_.
P__L__ I P
R__|__ I . R
I D R, R__|_.
TR / TR /
v A\ 4 v v
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AR NAFNNLIANIDILATANLANDUNINA DY A7 1Az Lg A AU NA 011N 700N TA HNANTZNU
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(communication timeout) §Adafauanaliiingnd) TA, RTT, wazanuIuaInuias
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RTT, ., awnsngnivatsounaniilu RTT ieddamivaasinauainlsnslagliinisafrada
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¢ A o~ A el = < = o =l :
WaeFiTaslAeds NInA 3.5 LAAIANIUNITAIANNTEANeRLALElAasTINANTENUGE
RTT fuualif TS ilunaisiasagnasaanain VM, TR ilunaisalaugniui vm,, P,
wnani M, gnvige, P iluwinani v gavige, R waani v, gnagu, uag R 1y
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a1 VM, Qg AN (a), Wanisanunsnag ARl

RTT=RTT_ +TA (1)
RTT,, =(TR-R)+ (P, - TS) )
TA=R,-R)+(P,-P) (3)
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