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> RaEpidies, EMLSA AT, EREIETUERMNER, EMTSSEEERI-RIR
> Padiesenkfs, EMTERRITEEN L4REE ARPASEREHTES

> Ratien NREFEREETEEEREEMPSEE

aBEI(EEEN)

KVM
kernel

_/_
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- — EERmES — —

{=171E

\|

guest’s — |

KVM guest

|

Applications

v

File system’and

v

Hardware

emulation

block devi
i ock devices (QEMU)
Drivers ‘
\v4
vcpu0 vcpuN iothread
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v
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File system and

block devices Linux
Physical drivers kernel
Hardware
cpul o cpuN

Only one thread can
run QEMU code
atany time
(gemu_mutex)

Generates I/0
requests to the host
on guest’s behalf
and handles events
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FHIRERNEREERZb, HEFENMTRE, BIAHSESAILRRFE:
> Bz ESEERERE100MB/s  ((BEGERIEERS)
> iEAkTER, QEMUEEEAERICPUEFREREIA1000% (1024°CPU%, E4ELLisE: REELZE = 8:2)

[root@workerl /]# wirsh gemu-monitor-command 1 --hmp "info migrate_capabilities”
xbzrle: off

rdma-pin-all: off
auto-converge: off
zero-blocks: off

Compr off

evenis: on

postcopy-ram: off

x-colo: off

release-ram: off
return-path: off
pause-before-switchover: off
multifd: off

dirty-bitmaps: off
postcopy-blocktime: off
late-block-activate: off
X-ignore-shared: off
validate-uuid: off
background-snapshot: off
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(FEqemufuXisiiR, HMSIHHFEEE: RBEEHEXN--BEEEXEE)

> QEMUBH TS ER, EETRHEEENER,

PRI

» QEMUARBREBITMAPXIMEUERATHIERZ 1M
> RSB R NRE N SR REAKEIE RSN, BITMAPRISEANSIRR(1MAIVIRKIC/RE,

fiotis
4K

8K

32K
64K

128K

fio5iEEE
2MB/s

2MB/s

2MB/s

2MB/s

2MB/s

2MB/s

2MB/s

\
BITMAP

B AR R A AR
380 MB/s

185 MB/s

96 MB/s

51 MB/s

24 MB/s

11 MB/s

4 MB/s

19 BITMAPIC R TSR

EFi|e Edit Search Project Options Tools View Window Help
|EcHEF| G | Has|sc @a|ARE« |EEa0|(@om@R|(|EOE

| black.c i-block.c(migratic;) x_i blockdev.c icpu.c (target\i386) imain‘c(soﬂmmu) inuma.c(hw\core) Eoslib-posix.c {uil) ipc,c {38

#include “sysemu/block-backend.h"”

| block.c #include "trace.h"
| symbol Name (Alt+L)
I ; R #define BLK_MIG_BLOCK_SIZE (1 << 28]
T R = Fde7ine EDRV_SECTORS_PER_DIRTY_CHUNK (BLE_MIG_BLOCK_SIZE >> BORV_SECTOR_BITS)
-4 include "qapi/errorh® #define BLK_MIG_FLAG_DEVICE_BLOCK ax81
"k Includc *qenicror-rcporth’ #define BLK_MIG_FLAG_EQS Bx82
s Y \ . #deine BLK_MIG_FLAG_PROGRESS o84
4 include "gemu/main-loop.h #defins BLK_MIG_FLAG_ZERO_BLOCK 888
E---i@ include qemu,‘cuﬁlsh
@ include * qeﬁm ueue #define MAX_IS_ALLOCATED_SEARCH (5536 * BORV_SECTOR_SIZE)

A SRR,

SRS IR SR L ONT

static woid blk_send(QEMUFile *f, BlkMigBlock # blk)

i

int len;

uints4_t flags = BLK_MIG_FLAG_

if (block_mig_state.zero_bloc
buffer_is_rzerofblk-»buf,
flags |= BLK_MIG_FLAG_ZER
¥

DEVICE_BLOCK;

ks &&
BLK_MIG_BLOCK_SIZE)) {
0 BLOCK ;

/* sector number and flags */
gemu_put_hesd(f, (blk-»sector

<< BDRV_SECTOR_BITS) | flags);

/¥ device name */

len = strlen(blk->bmds->blk_n
gemu_put_byte(f, len);
gemu_put_buffer(f, (uint8_t #*

f* if a block is zero we need

amel;
)} blk->bmds->blk_name, len);

to flush here since the network

* pandwidth is now a lot higher than the storage device bandwidth.

* thus if we gqueue zero bloc

if (flags & BLK_MIG_FLAG_ZERO_

gemu_fflush(f);
return;

¥

ks we slow down the migration */
BLOCK) {

gemu_put_buffer(f, blk->buf,

BLK_MIG_ELOCK_SIZE);
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[R5 : EERPEBRIEFECPUSTH

> QEMUR{TEEF AT, MREERIBNER, [EMWES I EIER, RNERSES M

> EHEPIBHNZIREMER, NREEHIEREENKS, MRIRAEIERENDN, MEREERICPUKXEHFET #EURRITTBIERD
> EtRimin R FRISEER, XESSE60%LA ERICPURRINERE

atatic int mig_save device_dirty (QEMUFile *f, BlkMigDewState *bmds, :Fmﬂng%ﬁiﬁﬁ(cpugﬁ)
int is_asvnc)
{ BlkMigBlock *blk: / \
intéd4 t total sectors = bmds->total_sectors: TR | | | | | | | | | [ | - | | | | | | | | |
inté4_t sector:
int nr_secters: | TT/T/==== -BREEg SRR - - - --- -
int ret = -EIQ:

3ize_t mmap 3ize = 0; BEEEER

for {3sector = bmds-»cur dirty; sector < bmds->total sectors:) { iBAEEEEER
43 B (e R aTed o § I
if (bmds_aioc inflight (bmds, sector)) |
blk mig unlock():
blk_drain(bmds->blk) :
]l else |
blk mig unlock():

1

bdrv dirty bitmap lock (bmds-=dirty bitmap): o i
if (bdrv dirty bitmap get locked(bmds->dirty bitmap, |  (adledEEREES RE

sector * BDRV_SECTOR_SIZE)) |
if (total sectors - sector < BDRV_SECTORS PER DIRTY CHUNE) [
nr_sectora = total sectors - sector;
} elzse |
nr_sectors = BDEV_SECTORS PER DIRTY CHUNK:

}
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%6 : [REQEMURCPUGHRIESENILS e MBS
ERIAEEEASIEEECTENEN, NRAFESEOELEEATESEEN, NERBIEEERMES, FEQEMURRT CPUBRIERSITRE

AR a)E,
> [FEQEMURICPUTSRIBITHLEIZNT
- IRAEHNFREGEESET FEBa950%, QEMUSTFRXSEMNLIAITCPUTR, forliRi20%a9vCPUHRITHTE]

- EERRREE IR RN, QEMUSRIEZRIRIBIRIER, RERZHIHALE (HiFZEH)
- ANERFILIEEGRIAITE, QEMUSLKEEHIR10%A9vCPURITRTIE]
- QEMUREZHIMO9%AIVCPURITHTE], HABHNEHITBHER, LISTRIERIE
> FEQEMUMIHICPUTRREE, BAFRIRT, ERUSHEmET, CPUTIRE HTIEHAI:L’.E&JK TE:EILQTQE%‘E% 2RI/

h gemu-monitor-command 1 --hmp “info migrate parameters”

ROANTHEENR
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[BE1: [REQEMUREIBEREENERT

E4QEMUMTRRAGHIEEENESEEEEzIib, HEENTEHE, HAEEsSaSiTSaEs
> BIZNERELERERE100MB/s ((BEEEMTES)
[ =45t a3t e 2261 1

> E@;ﬁﬁ;lﬁ%ﬁ, QEMUE?@%EE@CPU;%*%%ﬁ‘I000% (1054\CPU*§) [root@chroot <host-6c92bfd3elb6> /home/zyj/1z4 ]# ./compress_test oracle.data 0
begin compress time=1630305167 size=8192 [compress type: zlib(2 DEFAULT COMPRESSION)
end compress time=1630305567,| cost=400(seconds), compress size=3737

[root@chroot <host-6c92bfd3elb6> /home/zyj/1lz4 ]# ./compress test oracle.data 1

%iﬁmﬂ;ﬂﬁ;O begin compress time=1630295523 size=8152 [compress_type: zlib(Z._BEST_COMPRESSION)[
L]

end compress time=1630255554, Icost‘—'iSl(seconds) " compress_size=3732|

> ﬁtﬂszhb%iiﬂgll‘iﬁgl Wiﬁl‘ﬁ [ro?t@chroot <ho?t—6c92bfd3elb6>./home/ zyj/lz4 1% ./compre?s_test oracle.data 2
begin compress time=163030558€ size=8152 Icompress_type: zlib (Z_BEST_SPE!ED)[

end compress time=1630305875, [cost=289(second5) - compress_size=39‘10|

> ERBEAHSEMFEGINER. QATE), HifE. FaZR(arm?)
[root@chroot <host-6c92bfd3elb6> /home/zyj/lz4 1# ./compress test oracle.data 3

a = N begin compress time=16303055B81 size=8192 |c ress type: 1lz4 default
> ShEE =R 3 g mp |compress_typ B
g;ﬁﬂﬂ_ﬁﬁﬂgEﬁglf end compress time=16303059%97, |cost:16(seconds) = compress_size:4834

[root@chroot <host-6c92bfd3elb6> /home/zyj/lz4 ]# ./compress test oracle.data 4
begin compress time=1630306005 size=8192rcompresa type: lz4 fast4

N -, " — —
F;ﬁ*izﬁ]#ﬁ: end compress time=1630306014, [cost=9 (seconds), compress size=5288

https//patchew0rq/QEMU/20231018221224599065-1-yuan1Ilu@lntelcom/ [root@chroot <host-6c92bfd3elb6> /home/zyj/1z4 ]# ./compress_test oracle.data 5
begin compress time=1630306022 size:8192|compress_type: 1z4_ fast8

[PATCH 0/5] Live Migration Acceleration with IAA Compression ¢ Someress FineTie30308028, [costme(seconds), compress_sizem589]

[root@chroot <host-6c92bfd3elb6> /home/zyj/lz4 1§ ./compress_test oracle.data 6
begin compress time=1630306037 size=8192| compress_type: lz4_fastlé|
end compress t:i.me=1630306040,| cost=3 (seconds) , compress_size=6462 |

B3 : Iz45zlibiERe MR v R
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[root@workerl /]# virsh gemu-monitor-command 1

FE1: QEMURIBERSEZEIR1z4

> TIEEERA
 BIREQEMURT R zlib E4EH
SEINER
« BIZAVE4EIEM100MB/siEFHEI700MB/s
- lHAJkTEE, QEMUEZREFZAICPUIEFEM1000%#(EZI200% (FE4ELETE:

[E4aRE—LIR(K, FaEEMN36%HEEI47%
https://github.com/Iz4/1z4

tcopy-ram: off

LRI REE S 4R EEE

-bitmaps: off

fREZTZ = 8:2)[

1z4: off

Compressor Ratio  Compression  Decompression kb MB/s | Y 9, /
memcpy 1000 13700 MBfs 13700 MB/s 1000 1300 T 100 7
LZ4 default (v1.9.0) 2101 780 MB/s 4970 MB/s ] 174 .. i "
LZO 2.09 2108 670 MB/s 860 MB/s o 700 o 1000 §
QuicklLZ 1.5.0 2238 575 MB/s 780 MB/s 600 - a00 + &0
Snappy 1.1.4 2091 565 MB/s 1950 MB/s
Zstandard 140-1 2883 515 MB/s 1380 MB/s R b *
LZF v3.6 2073 | 415 MB/s 910 MBy/s 500 _ 300 + i 50 -
zlib deflate 1.2.11-1 2730 | 100 MB/s 415 MB/s e
LZ4 HC -9 (v1.9.0) 2721 41 MB/s 4900 MB/s . — CPUiSE =

3 £
zlib deflate 1.2.11-6  3.099 36 MB/s 445 MB/s

--hmp

"infe migrate capabilities"

[

[SN]
n

5
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FHSRIIE A ENSEEE L

RTFSIRRITRER

BR2: AEFEHR
FREIA S BN, A

- PRI BTSRRI, 1B
- QEMUBHTEAZIERITRS, I RVEBIIA R (A B T

- EHEEIEEETRMER, AEREBHIERIRA0, FEHITIEAIREFEUERITIRERE

- EHIREIRIREIX

G N 2

I CHITT RIS

s EEINTIBAENARIER T, AEHENTZESEHEARFE

AT ER, AFRTRIERRIRARIMET,

B S ERIRPEEERTRLD,

EUER0~1024, ORFAEIANEF, HEMA, FrorRdEtflEs

SRS HE

migrate parameters
announce-inictial: -50 -ms3
announce-max: - 550 -ms
announce-rounds: -5
announce-step:! - 100 -ms
compress-level: -1
compress—-threads: -4
compress-wait-thread: -off
decompress—threads: - 4
throttle-trigger-threshold: - 50
cpu-throttle-initial: - 20
cpu-throttle-increment: - 10
cpu-throttle-value: -0
max-cpu—-throttle: - 585
tls-creds: - "'
tls-hostname: "'
max-bandwidch: 8589934592 bytes/second
downtime-limit:-1000 - milliseconds
X—-checkpoint-delay: - 20000
block-incremental: - off
multifd-channels: 2
multifd-compression: -none
lz4-acceleration: - -8
kam—save—max—wait: SM
ram-delay-save-percent: - - 30
bypass-compression: - -off
mig-block-size: B5536
xbzrle-cache-size: 67108864
maxX-postcopy-bandwidth: -0
tls-authz:-'"*

BRFEEA
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[E)RA3: fERFFEAEREMIA

HE3: EEMTEBITMAPEIRIRKISEE
> REAITRSBITMAPEIRIRAI BN, 550k
+ BITMAPEUBS RIS A ER AT S TR
+ BITMAPSUBIRKIETBRAB 1M A64K
- AEAGTRTHAR, ATLMRIREAALSS A BB TMAPSUR kI

—_——— e — e — e — — — — — — — — . — — — — — — — — — — — — — — — —

—_——— — —— — ——— e

\
BITMAP

migrate parameters
announce—-initial: 50 -ms
announce-max: - 550 -ms
announce-rounds: - 5
announce—-step: - 100 -ms
compress—level: -1
compress—threads: - 4
compress—-wait-thread: -off
decompress-threads: - 4
throttle-trigger-threshold: - 50
cpu—-throttle—-initial: -20
cpu-throttle-increment: - 10
cpu-throttle-value: -0
max-cpu-throttle: - 99
tls-creds:.''
tls-hostname: - "'
max-bandwidth: 8589934592 bytes/second
downtime-limit: 1000 milliseconds
x—-checkpoint—delay: - 20000
block-incremental:  off
multifd-channels: 2
multifd-compression: -none
lz4-acceleration: . -8
ram-save-max—-wait:: 50
ram-delay-save-percent: - - 30
bypass-compression: off
mig-block-size: 65536
xbzrle-cache-size: 67108864
max-postcopy-bandwidth: -0
tls-authz:.''

fiokR A

fioSikE B AR EORE S AR

4K ZMB/s 29 MB/s

BK 2MB/s 15.2 MB/s

18K ZMB/s 7.2 MB/s

32K ZME/s 3.7 MB/s

B4k ZME/s 2 MB/s

128K 2ZMB/s 2 MB/s

256K ZMB/s 2 MB/s

BRSO
145
7.6

36
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HEES: HET

FiF SR FoB0E G (CPUZSSHE)

static int mig save device dirtv(QEMUFile *f, BlkMigDevS3tate *bmds,

{

> IERIA
- HAEERERERT, XIBEEUERAVENS T, HiE

- ZEEZEERAFRFEQEMURIHBItmap&E

- MiERTRE, SBEIA RIS TE20%

\\

FRBEFRRCPUEIE FH260%

FIZAIBREEIRATIE N BT

int is_async)

BlkMigBlock *blk;

inté4_t total sectors = bmds->total sectors;
inté4_t sector:

int nr_sectors;

int ret = -EIO;

Size_t mmap size = 0;

for (sector = bmds-»cur dirty; sector < bmds->total sectors:) { mﬂﬁﬁ‘ﬁﬁiﬁ

TIR Moy LoCkE();

if (bmds_aic inflight{bmds, sector)) {
blk mig unlock():
blk _drain(bmds->blk) ;

} else {
blk _mig_unlock():

}
bdrv dirty bitmap lock(bmds->dirty bitma

if (bdrv dirty bitmap get locked (bmds->dirty bitmep, SRR SR T T
sector * BODRV_SECTOR SIZE)) {
if (total_sectors - sector < BDEV_SECTORS PER DIRTY CHUNE) {
nE_SECl'.I}ES = tDtal_SECtDES - sector;
} else |
nr_sectors = BORV_SECTORS_FER DIRTY CHUNK:

}

static int mig save_device dirty(QEMUFile *f, BlkMigDevState *bmds,

SN BT IR RIA TS RILER

int is_async)

BlkMigBlock *blk;

inté4_t total sectors = bmds->total_ sectors;
inté4_t sector = bmds->cur_ dirty;

int nr_ sectors;

int i, ret = -EIO;

size t mmap size = O;

bool aio_inflight = false;
inté4_t dirty_start =
int€4_t dirty count = 0;

/ /Improvement: by merging device dirty.

if (bdrv dirty bitmap next_dirty area(bmds->dirty bitmap, sector * BDRV_SECTOR_SIZE,
INTE&4 MAX, SF_BLK MIG BLOCK SIZE,
&dirty start, &dirty count)) {

o SECLOT = OLILY STart o> DNV ShCIOR BIte:
if (total sectors - sector < (dirty count >> BDRV_SECTOR BITS)) {
nr_sectors = total_ sectors - sector;
} else i
nr_sectors = dirty count >> BDRV_SECTOR BITS;
}
bdrv_reset_dirty bitmap locked(bmds->dirty bitmap,
sector * BDRV_SECTOR STZIE,
nr_sectors * BDRV_SECTCR_SIZE);
bdrv _dirty bitmap unlock(bmds->dirty bitmap);
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5%6: CPUDLRRAEINIL
> ERIREREFS I NEEGRAMME DR DROIN, ARERQEMUEGARITIRREE, I3RITA:
- ERFIBTRIEFLIFRENERRENT5%, NREMBATAIES, BUREERITRE
« ISR FIFIE T < LG REEE * SsRame, IRBEMHAEEDR, SUHAMER LR
- BEfEDIRAIRES S
* 90%TIintFEE3s
* 99%TIintFEE3s
< WREZT LA FEEGRIDATELE downtimeE R, XMERAMRETIRAT Y, EEHSHAMERNTHIR
 EREUHIRAISRES /9
- B—RERRHRETEIEBTR, HEARN: FaEbbhl: 1-( (FEWEHZ *0.2) / IBTLEREE * _F—F7HER)
- R BRTRLLGEE99%, NRNIT3s, &ERnAFESIH TR
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CEC

| Gy +ain

DEBLF
==
TJ-';EG CPUBIR %Hgﬂlﬂ‘h
> OracleEZ#)#1,, 100083000 tpsAy/E/IMlidinS, SCINRER:
s [FEATETBTRIAE, AR INTRET
« PuFREIEiESD, HACPUTRZRT, MBe=ZIm5%LAH
- PuTBeadowntimelEHINER, pingMZERTATEIAR i 170
s ERGERBIIRES, oracleNlSSHEEEETF 100 TPSAYRTE=HITE3sEAA
20:08:48 [1000/100 204833 5215 128
16C64G_oracle1000FHF 20:08:49 [1000/100 204789 3359 128
20:08: 50 [1000/100 204560 3348 128
4000 20:08: 51 [1000/100 20440l 5470 128
3500 20:08:52 [1000/100 204453 5434 128
[‘ 20:08: 53 [1000/100 204255 5270 128
3000 20:08: 54 [1000/100 204066 3343 128
20:08:55 [1000/100 204146 3398 128
2500 20:08:56 [1000/100 198675 318 128
B 2000 20:08:57 [1000/100 195237 170 128
8 20:08: 58 [1000/100 192126 180 128
1500 20:08:01 [1000/100 188803 4 128
20:08:02 [1000/100 156656 1234 129
1000 20:09:03 [1000/100 186786 ST 0 129
500 20:08:04 [1000/100 186816 5427 129
0
TITMNOMOOANLLLOTTITMNOMOOANLLDOTTTITNOMOOANLO—NO
F‘—FFNNNMMM#Q‘Q‘#LOLOLDLO(O(OI\I\I\I\OOOOOOCDCDQS
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> W RES N AR AR
> WEMEIERBEE, EORNERMIBRATE, FX—RIER, ERGEEEABEREERE

ENEF
—
w1 T T T T T T W T T T T T T T T T T T T ]
2 T T T T T T W T T T T T T T T T T T ]
RSB
ma3 T T T T T T [ W T T T T T T T T T 7T T 777

> RENZERERE: REEMERDARE, RE—ERNER, HESUESRARRSENE

=Y I B [ [ [ [ 7T T T T T T T T 1]
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HET: BRREFIHESEER TS

> BRRAFIREIEERTERE], SRR

« PUTRERISTIRE NFERIERAILLAI (T AR EE)
- BEREDANITAEFRE, AETATRIRE—MAEE
- RfERERemt
« WERTFRIGREENAEVNEF, RERSRFEREUTIIESHNRER)

- IRIRERTERBRFAULLS, AHREERSINET TN AFERIREERTBIRG

- EHITARERERE, BEREFIRCHFRAIRIR AT
- ARRIIRNFIREIEE/NTBRFERI0%ES, XKFAER

NEEERNTIBMERE, BRENNFITSAERIEISE, FLULIRERIVREE

1FEIhee, EIEFENRFEIRRIE RANEEEETE

TEFHRIC, TR '\Tiﬂ,ﬁmﬁﬁ’ﬂigkiﬁ

migrate_parameters ==———=====
announce-initial: -50 -ms
announce-max: - 550 -ms
announce-rounds: - 5
announce-step: - 100 -ms
compress-level: -1
compress-threads: -4
compress—wait—thread: - off
decompress-threads: - 4
throttle-trigger-threshold: . 50
cpu—-throttle-initial: 20
cpu—-throttle-increment: - 10
cpu—-throttle-value: -0
max-cpu-throttle: - 959
tls-creds:.-""
tls-hostname: - "'
max-bandwidth: 8589934592 bytes/second
downtime-limit: 1000 -milliseconds
x-checkpoint-delay: - 20000
block-incremental: .off
multifd-channels: -2
mulcifd-compression: -none
lz4-acceleration: - -8
ram—-save-max-wait: 50
|Iam—delay—save—percent:
bypass-compression: - -off
mig-block-size: 65536
Xbzrle-cache-size: 67108864
max-postcopy-bandwidth: - 0
tls-authz:."'"

30|

> HENEFIRSEERTEENE: BYERRBHASAER, ISR A
ﬁﬁﬁl/llllllhllllllllllllll
2 Eﬁﬁi‘éﬁﬁﬂ‘.lIII_IIH"-\:II_IIIIIII_IIIII
/ gzseiaﬁm||ﬁl|||i-:|||ﬁ||ﬁ|||||||
[5 [5 [40 [30 IO 5 [5 [5 [5 [5 [5 [10[10]10 [10 10 [10 [10 [10[20 [20 [20 ] B I.-II o
. . Misﬁﬂ’.llllll—l\-' N I A
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BERT: BRRREFEEER TS

> OracleE##l, 1000FEF. 3000 tpsHyESMtIAS, ISR :
- ERBRTFFERT 12070 iR D EI857Y
- IBREREMN117GRIEIT5G
- PuFReEpE), RRINIAJEPT VIOLATION VM-EXITEHRKL20%ER

info migrate

total ram: €7113544 kbytes

i i .’*\ I, duplicate: 8309328 pages
| #E{‘BEJ F‘b GB skipped: 0 pages
150 —_- 150 4 normal: 518525 pages

normal bytes: 2074100 kbytes

. dirty sync count: 4
ﬂl;{-hﬁ 170 117 page size: 4 kbytes
an | i q 1 1 multifd bytes: 0 kbytes
li[} | JED pages-per—second: 1533480
dirty pages rate: 24524 pages
ram bulk stage: O
ram delay save percent: 80
gl:l ram delay save: on
pagesize pages: 512 pages
dirty_area pages: 167936 pages
delay dirty ram: £819724 pages
6(} T 6[] T save dirty ram: 1704931 pages
new dirty ram: 79019 pages
total new dirty ram: 251772 pages
last sync ram: 8524655 pages
a0 T 300 T last dirty ram: 8030063 pages
remaining dirty: 7969683 pages
ram total: 16778386 pages
last page: 7440383
,-v' last block: mem-—node3

s 167936 [D] 167936 [D]
:ﬁ—:gmﬁﬁﬂﬂ ﬁgmﬁaﬂ 167936 [D] 167936 [D]

(A

Lo}
[ =]
on

i

167936[D] 1[D]
167936 (D) 167936 [D]
167936 (D] o[s]
167936 (D] 18]
0[s] 0[s]
167936 (D) 0[s]
0[s] 0[s]
0[s] 0[s]

1[p]

1[D]
167936 [D]
167936 [D]
0[s]
167536[3]
0[s]
895[D]
0[s]

0[s]

167936[D]
167936 [D]
167936[D]
1[D]
0[s]
167936[D]
o[s]
167936[D]
0[s]
0[s]

167936 [D]
167936 [D]
167936 [D]
167936 [D]
116710[8]
167936[8]

0[s]
13611[D]

0[s]

0[s]

1[D]
167936 [D]
167936 [D]
167936 [D]
167936([8]
167936([8]
0[a]
0[s]
0[s]
0[s]

167936 [D]
1[D]
167936[D]
167936[D]
1[s]
167936[8]
o[s]
0[s]
0[s]
0[s]

167936 [D]
167936 [D]
167936 [D]
167936 [D]
167936[8]
1[8]
1062[D]
o[s]

0[s]

0[s]

167936 [D]
1[D]
1675936 (D]
167936 (D]
1[8]
167536([3]
167936[D]
0[s]
0[s]
0[s]

167936 [D]
167936 [D]
1[D]
167936 [D]
3581[D]
o[a]
167936 [D]
0[s]

0[s]
108690 [D]
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4LI 5 B (200MB/s AARJETOHS FiE 1f %2 Jo-neppicthommmememenen L B2 AN iz B o0 8 300 ACRRGE( ] ()BUOMb.-"s}-------------b-:

THE R AT BIR
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b it Hlepuiif v
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RERBL A FF L

. iy 17 !
el = 15 C R - TS a T (VT

ram_save max_wait ram_save max_wait

i A A
ISR AR BB EL
e e el
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o
I
W
I
[
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cpu

WA
W 2%

cpu

W1
ThAE:

1000/
3000 tps
MinDelay
MaxDelay
InterMinDelay
InterMaxDelay

Customer
Registration

Update Customer
Details

Browse Products
Order Products
Process Orders

Browse Orders

Intel (R) Xeon(R) Platinum 8260 CPU @ 2.40GHz

2566
AR, EER T IR MR

16C
64G
120GB+3*100GB+3+50GB

2M KT
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> Ak EE, QEMUEFEEFIZAICPUIEFEM1000%F£(EZE1200%

> TR ATFFERT M1 2080 D EI8 55

> TRAREREMNTTGHIET5G

> B EEdowntimelEHIMNER, pingMEhETaAEIS 17, ESES/MUAA
> FERERBIEER, oracledlS5MREKT 100 TPSHIRTIEHZEHITE3 LA

i EL AR ES V=

> ETAFREBHRERISEZNG, FRNIBANAZRNER T, RFEREEITZEEHEAEFE

> ORACLEEUEEZ = (BKREHLSIOMEEY), MARIFHIEINARMIZITIFEIS, KiEpHE 7 wERERCHE

> BETHETEI0 QOSHERAENS, ZrimTiEteemal. EIWWLSSIOENK, SHELEIBR=INR, MHEERETLIZHTR

> EBEERERIERET, QEMURIEBLAZRICPUTTE FIE 7 60%

> (fiitrl, HESEERIIO QoSIRIEZI2ZMB/s, BATTATTAEEIRTR, itle, #ESE(FRIIO QoSIRIEZI30MB/s, RILITCRHEIIEIR.
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-~ EERES -

KVM

kernel

(1) EWIER, BAIERNFEUETRE BinmEUlG, SUEKEHE?
(2) TR0 ER, EAIERTFHETR, RinEUTIREREEE?
(3) EMWIER, BAIEMELUETZE BinmEUlG, fUEKEHE?
(4) TR0 ER, EAMIHMEHIETR, RinEUTIREREEE?

r — -BEhhiTEs- — —

guest’s —_ | |

KVM guest

|

Applications }

v

V

File system*and

Hardware

emulation

150
LBATH

. block devices (QEMU)
‘ Drivers ‘
v YV A $
vcpuO vcpuN ‘ iothread
A A
I !
KVM (kvm.ko)
File system and )
block devices Linux
Physical drivers kernel |
Hardware
cpu0 o cpuN

Only one thread can
run QEMU code

at any time
(gemu_mutex)

Generates [/O
requests to the host
on guest’s behalf
and handles events
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1. BEHWLIAN0Nd write verify.mem_disk_Iba.with.stripe.robin.1M.x86_64.V10.iso, {ENRGRENEE;

2.NINEUER, RESULIRIAN SRR (—RRFEMN— M EEEF TUERA)

BT, RESEE—EtEstid TEREXRE, SREIUNRICHESNFEUE.

4 SRR TRER, NREDWARETHESCIIETE, BT "BUG" XEFER, B TLBARE (HIEUE—EMEIR) ;

YOUPLUS® s LBA TESTING SYSTEM:

tency verifying system

Automatic boot in & =econds. ..



T HMIE—BRSIS T 22 . emuzsiuiBRimEABuG: HEBERAx CEC

1. 20202 Ay (FreE BB R HE), SaEUTIELBAERMCIINARSHHITRTR, BRAFRERHEA—ER;
2. jc?ttif':MﬂE@,“\Jﬁé”(ﬂﬂkﬂﬂ*ﬁ,m ), IBIISIER,
3. HIEFEL: LBATE + 1#RIAEIXNAE + mprotectIENEXAEFINIT;

03-04 15:44:17

[2020-083-04]

—. SRRSO . . ) _ )

. B EF#HFBwinpeflinux BRI EHI—#lba, HF A EHBEFR T XEAFEEH FHAEET AR FFERSF, BRouestisfT FEXMFAE AFN ., SHEHEE R
2. S3#F T guestBAFE, EIM buffﬂlﬂl‘ﬂ-ﬁ‘#ﬁﬁﬁﬁﬂ; malERAEREEE TR, SERAENEL.

3. BaiFIEERE B ImERVUSSETE, E - REEquest A FEILAKEHETE AR, EpEIIe A4 T, 7£02:18:00.364045%02:18:09.273347XERBI[Al, AIFHELR.
2020-03-04 02:18:00.364045 H iIHmaemuBIIBIT H AFHFFEF. BRHEEFEAFRIEHEEEREN

2020-03-04 02:18:00.464607 WEIB LI =R/

2020-03-04 02:18:09.2083232 #Lﬁfgxsjz B s S FFsisT

2020-03-04 02:18:09.273347 MF T EENEESEE, S5+ Tba

-~ F—HE
EEE’J"%"E'UFJ' BETRATL-T-EER, 3l guest AETHRET R, EHFLFE—HHHAER IHEETT BBt ar.

2 HFINEFARE, B nprotect S ques t 1T AFEN R ATgemu EH HF =BT A RiE, MESHREEFAST, BeLlaginzl.

B2-64 18:15:11
E—HBEEELE.
I BENETRERIENT, onEAT LT AFEL, _
2. MEFREAEAT, ksnEARFTHERRAFRRN (BHELIHN), BEEERHSE FRBATEHFHTBNE, SR BEEBANEE?

_’1 -—l:l'lrlf
. lbaT BX EHIHAGEE, ENAFIEER—ZG
2 FEqemu R T EE R S B Bk AT FLES RN R B £, #a i\ FTH AAF SR E iR A0 3B B iy int 6rF, (B8 B flimguestig/T /R X ML B AFE, LBAT A ZIA EAFIHEEE A
3. qumuﬂﬁﬁ‘:iﬂ’:’@ﬁE‘]ﬁﬁ_ﬂﬁﬁﬁ—ﬂﬂjﬁ%mpmtectﬁEl#ﬁgues‘t%’%‘&ﬂﬁﬁuﬁﬁﬁqemuﬁ?ﬂfﬁﬂﬁlﬂ&J‘E‘E@ FEEMNBELNTETZE, B4 A CEEREN T T ENS fcore, )
4, gemuFTEELbug, ATFAIEEREREFVEEGEAENFALSESRE,. DEEEEEAERTEERE, EAFAIEEEEATRE. BEFEERTEMquest ENIEEEE. FEquestAFIRH.

Using host libthread db library "/lib/x86 64-1inux-gnu/libthread db.so.1".

Core was generated by ~/fusr/binskvm -1d 227587371880 -chardev socket,id=qmp,path=/var/run/gemu-server/'.
Program terminated with signal SIGSEGY, Segmentation fault.

#0 0x00007f5eed420ee70 1n inflate fast () from /lib/x86 64-linux-gnu/libz.so.1l

[Current thread 1s 1 (Thread 8x7f5e503fe700 (LWP 12496))]

(gdb) bt
0x00007f5eed420ee78 1n inflate_fast () from /lib/x86_64-linux-gnu/libz.so.1
0x00007f5ee421116e 1n inflate () from /lib/x86_64-linux-gnu/libz.so.1
0x00007f5ee42156b1 1n uncompress2 () from /lib/x86_64-linux-gnu/libz.se.1
0x00007f5e24215192 1n uncompress () from /lib/x86_64-linux-gnu/libz.so.1
0x0000561b5b0b3058 1n do_data_decompress (opagque=0x561b5d1453fe) at shome/test/gemu-2.5.1/migration/ram.c:2341
0x00007f5eddc8bb5e 1n start_thread () from /lib/x86_64-1l1inux-gnu/libpthread.so.0
0x00007f5eddod5a7d in clene () from /lib/x86_64-linux-gnu/libc.so.6
0x0000000000000000 1n 77 ()
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FitRREENNSEE—UEIETRENER: RERRE/ PERF=/KERIT/zstack/ZHE S/BIBSR It S DEER)
https://qgithub.com/zhangyoujia/hd write verify

PPT:
https://github.com/zhangyoujia/hd write verify/fZiEiaE it SETE—EU4RIE T EFNRSR.pptx

REE:

https://cloud.tencent.com/developer/video/78756
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