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Network 1/0 in virtualized cloud Case study 1: MemPipe

Disadvantages of co-located inter ~  MemPipe is a co-located inter VM communication system built
VM communication via default on top of the host machine based dynamic managed shared
network stack memory.

"l ong communication path

----- -+ Control flow ——— Data flow

° ° \ /f_..-- . _---.-\"*—\\
*Multiple data copies SenderVM 7N\ /7 RecelvervM ™\
ussRC  APP || userRC_ APP |
Te itch b VM —
ontext switc etween S KERNEL | KERNEL _
. / MemPi m in gue VM H\\.__II / MemPipe in guest VM H\\,\.
and the host machine (o 24 )| [ packets
Dynamic| ,©  analyzer | _ Analyzer )} Dynamic
Shared |1 i ’ ' ‘. Shared
Memory " \ - |1 Memory
Manager| \, Events )( Lo-dl__l, FEvents Manager
/7 Manager | . Manager = J
APPLICATIONS APPLICATIONS _;F Shared | ( Shared -\| T

OCKET LAYER SOCKET LAYER - Memory | Memory | |
TRANSPORT LAYER TRANSPORT LAYER | II. { Pl . ’I’ﬁem ory map | | II. | Memory m‘é D~ ; ~ \ |
NETWORK LAYER pisroneg NTER VM CHAVNEL NETWORK LAYER : x\ Device . ﬂdd MEI'I'IDI'\F th / o\ Ad'ﬂ\m“emnw t_?._ !h_p‘.l -l Device i../x”

XENLOOP LAYER ‘;ﬂh 4 PVENT CILINNEL (ID =2:J} XENLOOP LAYER _ N - - ~ . > " -
W[ mro1r ] out ( ‘ "I Shared Memory Initiator! ‘ )

or| ovr o NLooP | Host _\ (MemPipeinhost) |
kernel Shared Memory

NETFRONT DRIVER

a LA MemPipe performance
[Yi Ren, et al., CLOUD 2013] [Jlan Wang, et al. HP )C 2008]
=Different layers where shared memory is established COMPARIOR OT SHARED Mmomy THImATION. ndp sender
m U . . rrz;g fé.;;e Static (Average values) Dynamic (Average values)
ser libraries and system calls level e e o | o, | o [ TR
. “ (Mbps) ‘ (Mbps)
" Above the transportation level ey o 308 e oo | 5% |
256 1024 17 .6 % 503 26 17 © 495
" Below the IP level o oos 2 i di 199 as 3 | sen | 15
PrObIems Of Cu rre nt approaChes 16384 1024 823 78.5% 6006 814 814 924 % 5904
@ :':_- B Bascline | ] =] 1'4_--' Baseline ' ]
. . o e, e : g o] [ TMemFlex S : [ 1 MemFlex
=Static shared memory allocation T : 2 o g ..
= Inflexibility wi | §o% 800
o e . | Cg) 0-2—- § 0.2-_
" Low resource utilization | R e g nn
. . C lesmessssssesssesleeccssessesnnnn- ‘etg‘—"‘ch“?\ ggt :&%“\\N“"o 2c2® o \g‘ f-,’o Wiaatio® ser: p‘es
- ReStrICted a ppl |Cat|0n performa nce (a) Execution time(lower is better) (b) Throughput(higher is better)
" Allocating shared memory from
inside the VM .
. Case study 2: MemFlex
" [ncreasing VM memory pressure L EEELLLE] EELTELEEEEEE |
~ . " Nowaiting ! . . - :
VM crash propagation 1y Y packet | MemFlex is an efficient VM memory swapping system built on

. . top of the host machine based dynamically managed shared
Dynamic memory allocation from host memory.
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