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Research and Implementation on Migration of Virtual Machine Including Vm-disk

LU Xiao-hu LI Qin
(School of Computer Science and Engineering, Beihang University, Beijing 100191, China)

Abstract The existing memory-based virtual machine (VM) migration technology requires network-disk shared be-
tween source side and destination side, which results performance degradation greatly from poor network quality, and
the VM migration can not be implemented without shared network-disk environment. To solve these problems,in view
of the high-availability, high-performance, security and stability displayed by VM-disk, which acts as the encapsulation
of VM persistent running state,a new migration strategy based on VM disk was proposed and implemented. A virtual
disk driver named DiskMig was designed to migrate VM disk and ensure its consistency during migration process,and a
new algorithm Transfer on Demand with Forward-ahead( TODQ.FA) was presented to synchronize disk differences be-
tween source and destination fast. An effective storage structure bitmap was adopted by DiskMig system to record and
search massive 1/O offset information during migration with only constant time complexity. The experiment demon-

strates that the performance of VM and its applications brought by the DiskMig system was only 5 percent degraded,

thus the VM migration including its disk is implemented efficiently.

Keywords Virtual machine migrate, Virtual machine, Consistency, Virtual disk driver
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bits[index ] #J % subindex {i 7/~ (subindex=1 F R write-
limit #2, T & pos & 4 write #24E, subindex=0 R pos 4b
X write #4E) . W N BHFEA~ pos KD H bits[ 32 JHHKIF
TRYE R (bits[ 32 AT 77 4% 32 * 32=1024 MW, WIS A E
BRI, shift RREGIRE, h LR EFIHE 1 TR bits
[subindex 45 & ,
EXLE A 6 R TFHERR,

1) bit-size: =N;

2) bm_shift: =p(HIR 2p<bit-size<2¢T1—1,p=0,5,10,+)

3) is_muti-index; = ((shift)! =5)

4) index: = (pos>>_>shift)

5) submask: = (1<<(shift)—1

6) subindex; = (pos & submask)

7) set_bit(u,v): = (u]1<<<(v))

8) has-bit(u,v): =(0! =& A<
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Operation bitmap-set(bitmap, pos, val)
/ * val=1 %R add $#4F;
val=0 7R del #4E
*/
shift; =bm_shift;
index; =pos>>_>shift;
subindex; =pos & submask;
if(is_muti_index)
bitmap-set ( bitmap->> ptrbm [ index ], sub-
indx, val);
else
seti_ bit  bitmap->> bits [ index ], subindex,

val);
B 5 bitmap #4E Add(Del)-operation

Operation bitmap-search(bitmap, pos)
shift; =bm_shift;
index; =pos>>>>shift;
subindex: =pos &submask;

if(is _muti _index & & bitmap->> ptrbm [index]! =

NULL)

bitmap-search(bitmap->>ptrbm[ index ], sub-
index);
else

return has_bit (bitma->>bits[ index ], subin-
dex);
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/ % After Vm migrate to destination * /

Source; transfer(bitmap) ;
ransfer(blocks) ;
Destination; keep_rum(Vm&.&Vm_1/0);
While(true) {
if(need(block, pos, /O _flag)){
if(1/0_flag==READ) {
(@ Destination: demand ( block,
pos) ;
Source;
prior_trans(block, pos) ;
{ forward(s,pos);
Destinatio;
@ sync (block + some _ blocks _

follow) ;
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it BExID R A bitmap 5 B2 1 H #93%%, FE B RHLZE H 895
Hki73i841T, DiskMig b Y] #: B read-limit #=X,, B w gy 3%
FHATEH write limit T RIREAEE. X84 write 8248, H#
PAT write fir4 (AN 9 4 W A FT/R) 5 %t read #4E, {04
FNE pos ANFE bitmap &, ATIEH B9 read T|ECNE
9 BHDFR) s INHARB AL B pos i T bitmap id # 4, HiZ pos
AL BEAL B ¥ K b RS B A, MU read $21E, i
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A rblocked dR7Z%, [ BT R $E BT % A B9 “TODRFA” lr gk iy cli-
ent 8 FFE R TFHH R demon, (B IEMIK offset A B ALK
B cnE 9 RO~ ®FT ) ; TS WA syne 33§, Dis-
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5 RBERESH

2k T 81F DiskMig &%t & Transfer on Demand B ET
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AR BITE R W B & 1/0, 25 1h 75 5 2 2001 o = th 57 FH
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DR A linux REUES loop IR FF 4% il i #1011
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2)WiKET DiskMig REEH BAVEA I/O 8,247
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)3 (2) P& DiskMig 7E write_limit 3T 247 (A0 A& 10 Mi-
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12

[
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06 |1 . ... N .
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02

0
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B 10 FETBHF DiskMig tEREMIALE R
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pile) PEREZE FANTE 0. 16 L. X L8], DiskMig R7E—fi
write-limit IE AR X TR & 1/0 L), X B BHLEST
PERE LA = AT R o , B A 7] DL B BE R,

5.2 . ERiHR DiskMig iIEB1EEE

BRI B F RS & o # , DiskMig i 3
MIBEAR T RBROBEAEEZRRSEEMBRETHE
W, SEE B PIART WS B, WA R 11 FIE 12 Br
N

DEFEAZEMMBREH T LURBREET;

) TE(RESL TR, DiskMig #£4 , R Z R AL HE) =T
EILAFNBRFWNEZT. 450 R W N 8 & (DiskMig
R B AT R W AR ) (T DL REA 7 AN T DiskMig &
GXTERVLEE TR ETHEME. EASFE utiHinux #
tomcat fERLBAES . B SRR T RILMIFIESF TR
(write-limit) , ¥ DL & B B #9% , R 57 B M RS HRE,
Bt DiskMig 4 J5 4b T read-limit #1 Sync # X, 3 R H



Transfer on Demand BRI #AER . FLBAENEHR

& 100M HIBRE T #1417 .

80
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50§~
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0 b

67.862

Time s

origin . diskmig(No) | diskmig(precopy)

W Realtime 67.862 72.888 70,463
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11 FBHET DiskMig thREMIREH 1

200~

176.47 169.238
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100
80
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20t

161.436

Time s

kmig(No) | diskmig(pre)
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: 147.009 144.792 i
5.604 : 5.88 576 I

0 1 origin
[ = Reattime 161.436
| ®Systime 142.989
1 *Ustetime

B 12 TR DiskMig HEEmIRES R 2
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