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1 BT B T M B AR SE I EIREERR (D e vveeveereerrersessesnsssessesssssssssssssessssassssssssessessassasssssessessassassassss 1
1.1 IS EE N BIARSEIT MYSQL —BlER D oo seeeessees e ssssessssssssesssssssesssssssssessssssssssssessmssesssssssssssssees 1
I I = 0 . =3O 1
T2 TFLHEETER ..ot 1
1.2 BT B TE X BIZASSEIN SAP HANA —BHERRD ..ovvooeeeeeeees s sssssssssssse s sssssssssssss s ssssssssssss s ssssssssss s 2
LI = 0 . =3O 2
T22 TFEHHEETE ..o s osss et 3
1.3 TS EENHIASZIET LINUX R FIHT—BIERR D e reerereeeeeeceeessessssssssssssssssssss s sssssssssssssssssssssssnns 4
BT B B e se s 4
132 FFRIIREEREIZN ...oooooe e ssssss s ssssnsessssssnssenees 5
133 FFRIBIZRIEDZN ...oooooeeeeeeeee e ssnsseeees 6
1.4 B TR M B R B RRTE (VI TT 325 v vveveeeeeeeeesessssssmsmasssessssssssss s ssssesssssssesssssssas s sesessses s sssssssssssssssessnsmsnsssssssss 6
1.5 BEUFETIEZETZIDEZEER (LINUX) tereeeeerereeee oo eeeeeeeeseeseaseasesseeseeseseesesesesseesesssasssessessesasesseaseasenssasssesenseasesseassasenssesasesessens 7
1.6 BT EIBEERRIDLEER (WINAOWS) v ee e ees e ses s es s seseessessesee e seesesseeseesesseees e ses s sesseseessessssseeseenene 8
1.7 {RIP Failover CLUSEEr FRTL TRHT SQL SEIVET ...t ees ettt s et ses s sassas 9
1.8 {&1F Always on Availability Groups BT THY SQL SEIVEN ...t 9
2 BT B D TR EHAIKE IEL . ... oot sssssassssssssssessessessssassassassases 1
2.0 TFEEHEIZR ...oooooeeee oo sesss e sesas st 11
2.2 BRIBSFEZN oo 11
2.3 R RS R R R oo 12
24 T S BR B T DT LR oo eevveee e AR A0 13
2D TR B B B TR DT R oo 14
KR OR | AR Vv U E kvl 1= 16
3 T 0000000000000 16
B2 BBIBESIENZ ..ot s 16
BB MUEB TR e A 16
B4 TREETRI oo AR 17
A BITITR eevvvvvvesssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 18

SASHRRAS 01 (2023-04-03) WRIERE © LEARITERARERAF i



=R
L 1 1813 BE XA STIERE EE D

1 B B E XA S EE R

1.1 EiZEHENBHIASTI MySQL —Eitd &%
1.1.1 & ITE

ARETILASUSE 11 SPRIERZ TMySQL 5584k A%I1, N EINEEE BE X AR
HREE . BRIEMYSQLEURE, LASEIIRTFMySQLEUR EREIEESD -

b=y D
RRWEI T =IRSEE, HERRSEP%EE 7 MySQL 5584 ERTFRLLSEE
1. BEEHIREANEINN, ZRINEE—BEHFRIFEEHEAR FRTO. RPOPEK, *
EXRANA—HMEED, B/\RTOSRPO,
HIRES
=11 HEES
JEEERIR i5AH ]l
MySQLAF& §§§MYSQL§Q?EJ§E§T@FHE'\JJEHP root
MySQLZHS EEMySQLEIEERIEFERYZTS | Example@123
1.1.2 FHLIER

SE1 IIEMySQLERS, MEENXHAER

1. BFEMySQLARSEEE, Hilcd /home/rdadmin/Agent/bin/ , i AAgentH%,
2. #117/home/rdadmin/Agent/bin/agentcli encpwd, [EIZI0T:
Enter password:
BIAMySQLES, Hiz “Enter” , R LMSITENHIIZENZR, BEHSEHE
BN A .
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AR
Eéiﬁiﬁigzﬁqﬂﬁﬂﬁﬁg PMEBKERET 166, SNEREEERSWER, NA—2E
=] 53\% * o

B2 H17cd /home/rdadmin/Agent/bin/thirdparty/ebk_user , JHEABENXHABRE,
AEHITVi mysql_freeze.sh, FTFFMySQLRBIREHIZ .

BT EFREIIMYSQL_USERSMYSQL_PASSWORD{EM ASLRRME, He
MYSQL_PASSWORD AEEB1HIFEEHIE .

AT LAEfseddn S SREHITIERL:

sed -i 's/AMYSQL_PASSWORD=.*/MYSQL_PASSWORD="XXX"/' mysql_freeze.sh
mysql_unfreeze.sh , ERXXXHLH1HFTENHAIEERT

IR ERRRMESURERFREA, FRILATHEBHITEERS,

HE,3 HfiTvi mysql_unfreeze.sh, $JFMySQLRAIBRFRIMIA, IEULHIARPRIAF S
ﬁgo

mysql_unfreeze.sh5Smysql_freeze shi)ZARSLI 7 EAREIBE RESHEIERIE, W
RIPEEE . BMENEHCIIINRREENT, TLIBITEREPHITIESN  1FHiEA
52 it BE XM ASSTE B Linux BN —31EE 5

A EE

MySQLAYEREE 28ITFLUSH TABLES WITH READ LOCKIES SRSETIRY, LHisS ALkt
&bin logRIEIR(E, WERFFETbin log, Hsync_binlog2#AA1, NalsEHIRE
AR BMRFERD SQUIREFRICFEZIbin loghiER, WIREbin logthFEEXEIRIP, 15

& &sync_binlog=1,

R
1.2 B BEENXHASCH SAP HANA —E{£5&1p
1.2.1 H#ERTIE

ARETLASUSE 11 SP4 for SAPIRIER S FHANA 2. 084 AE, NENEIBEEIEEN
RIARSRIRLS . BEAHANAZGRRE, LASEHIRTHANARUREREIRES D -

iﬁg/\f”
=) 1A
HEeWMEsETY =iRSSEE, HELEZETHANA 208 REIEZE, BFERSSE

1B, FEEXUIREMNIEN, ZRNEE—MERIPFESHEER FRTO. RPORIER, R
EXFNA—EIME®, F/J\RTOSRPO,
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RIELEE 1 183 BE X HASTIMERES D
HIRES
=12 BUEHES
ERIN 5iRH AN
HANAFFE | i&E#EHANA SYSTEMDB #UEERTE | system
BBFE
HANAZZFS EEEZHANA SYSTEMDB #UERERI{#E | Example@123
FERYZRS
HANASLHISRS | EZHANAZIEZERTERBRIEAIGRS | 00
HANA SID EREHANAZHE RS {EARYSID WXJ
1.2.2 T

TE1 MZEHANARRZER, HEENXHAER
1. BRHANAMRSEE, #ilcd /home/rdadmin/Agent/bin/ , HAAgentBH.
2. #H117/home/rdadmin/Agent/bin/agentcli encpwd, EZIT:

Enter password:
BMAHANARBRPRZER, FHZ “Enter” , ERE LHMSITEIHMZENZD, BH
SHIFEIERF

AR

SRR ATEENEZRREREBD 16, BUREEERSWER, NMA—3
BINEEM.

#117cd /home/rdadmin/Agent/bin/thirdparty/ebk_user , HABENXHIAR
%, f3vi hana_freeze.sh , $JFFHANARBIRLERIA o

S22 S TEFREIHANA_USER HANA PASSWORD INSTANCE_NUMBER DB_SID{E
J9SCRRME, HFHANA_PASSWORD hEBIfFEEHLH .

R LAERsedas S REZHITIEN:

sed -i 's/AHANA_USER=.*/HANA_USER="XXX"/' hana_freeze.sh
hana_unfreeze.sh , EhXXXHEIEERFS .

sed -i 's/AHANA_PASSWORD=.*/HANA_PASSWORD="XXX"/' hana_freeze.sh
hana_unfreeze.sh , EFRXXXILEB1HFTENHAIZERS

SASHRRAS 01 (2023-04-03) WRIERE © LEARITERARERAF 3
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SIR3

sed -i 's/AINSTANCE_NUMBER=.*/INSTANCE_NUMBER="XXX"/' hana_freeze.sh
hana_unfreeze.sh , EFRXXXAEIEESLHIRES

sed -i 's/ADB_SID=.*/DB_SID="XXX"/' hana_freeze.sh hana_unfreeze.sh , E1
XXXFEWREEESID,

R ERRIRMESURERRFIIZA , FRIATEBHITEERI.

#17vi hana_unfreeze.sh , THHANATRBIREGRIA, (EXULIARPRBARZ . &
3. Lhlm=S5SID

hana_freeze.sh5hana_unfreeze.shiIZASCIN 7 EAIEIEE GRS SHRFIRIE, R
REFRES . BENEEHECEINBEENT, JUBTEEPHITIENR. 1FMKEE
2N B BENXBASTME S Linux N AN—EIE &G

REESAP HANABURZERT, REBSAPEAREIN, BEGEDataBRIXFSXER S, TN
AR IMEIEA—HRO, FELREIEAS, BEEBHEHANAFERRDatatER
5, HAxfs_freeze s SHITHE

WMRHANARGKRIZERSAPE B EMEFER— M D XK EFMDatasHIE, MES RS
SHE— 12X, MiBEKhana_freeze.shifiAK, ;FEiexfs_freezetfx1T, BHLEEAD
REGEPIRE, (BILAT R s B M S D EIEA—ERIEIRA,

e

1.3 BEBEENXBASIETE Linux MARN—EEED

1.3.1 IB=NE

ZLinuxF, IRBEHENBAZEE—HMESED, ATURSEECIEASE . BARA, KL
TR FBRYRIP . BEMBIAERE1E/home/rdadmin/Agent/bin/thirdparty/
ebk_userBRAH, HAgentEHMDIEFIER.

TEUA— M EMEBI FEappexample 9, S&#E1TiRAE .

appexample2—5FHVEIERE, ©XIIMEM T appexample -freeze Sappexample -
unfreezeT NS RELINRE SRR

HARPZEERABCchappexample_freeze.sh5appexample_unfreeze shiia, H&{p
AgentiFFLASCHI—EME & D . ERHDIIREF, S55AAappexample_freeze shiiZAk
RGO, FERNE, S THERNN—HMRBME, RIESMHIEIER—ERT,
E/aBEAappexample_unfreeze shil AR EZ%KIO,

BINRIZNE -1
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1-1 BIRES D IREE
Fig

l

B FEG SR HRER

l

VARSI

appexample _freeze sh

—HIMERIEEGS

l

Ve PR RS

appexample_unfreeze.sh

1.3.2 FRFREHZS

appexample_freeze.sh7=fIg0 T :

#!/bin/sh
AGENT_ROOT_PATH=$1 #AgentiZFrERHIART, FARNIRER, BESRHESERARTE, BEAERS
PID=$2 #AgentiZFEAREIAR, EARPIDHEE, BFERNEL, BREXNS
. "${AGENT_ROOT_PATH}/bin/agent_func.sh"#5|ABIZAHESS, 1I=METHE, INEZEINEE
#ERNIBRE, BTFEERSAENMHEF, HHMAEREREIREE.
#AN\E $1: ORI, 13RTEW
#ZTIR[EWE
#RESULT_FILETEagent_func.shadi#iT 7T ENX
function ExitWithResult()
{
Log "[INFO]:Freeze result is $1."
echo $1 > ${RESULT_FILE}
chmod 666 ${RESULT_FILE}
exit $1
}
function Main()
{
Log
Log "[INFO]:Begin to freeze appexample."
#BappexampleREFE, WRappexample REE, MiRE0, BH
HEREIOSBH, AgentiZFRMXERENREMA, NR—NEY, SFEHSEM. AT HLLETFR
BEfiEFRR0EEISiE, A S lappexamplefid, RiR[E|0
which appexample
if[$? -ne 0]
then

Log "[INFOJ]:appexample is not installed."

SASHRRAS 01 (2023-04-03) WRIERE © LEARITERARERAF 5
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ExitWithResult O

fi

#EFAERRRY RIS

appexample -freeze

if[$?-ne0]

then
Log "[INFO]:appexample freeze failed."
#IREERI, ICRERFHRY
ExitWithResult 1

fi

Log "[INFO]:Freeze appexample success."

#IREERRTD, ICRERFHRY

ExitWithResult 0

}

Main

1.3.3 FAREREZN

appexample_unfreeze.shi~fFIalT~:
#!/bin/sh

AGENT_ROOT_PATH=$1 #Agenti2FEARRIAR, EANNIRER, AERHSSFEALETE, BEAERZ
PID=$2 #AgentiZFEAMIANT, EARPIDHEF, BTERNEY, BRAEXSZ

. "${AGENT_ROOT_PATH}/bin/agent_func.sh"#3|FBRIAHESR, 2 THE, INRZZEINEE

#ERWIBREY, BTBERSAZNGT, HHMAERAEIREREIE.

#NS $1: OFRALIN, 1RREM
#FTIR[EHE
#RESULT_FILEFEagent_func.sh/i# T 7 EN
function ExitWithResult()
{
Log "[INFO]:Freeze result is $1."
echo $1 > ${RESULT_FILE}
chmod 666 ${RESULT_FILE}
exit $1
}
function Main()

{

Log
Log "[INFO]:Begin to freeze appexample."

#BHappexampleREFE, WNRappexample R FE, MIRE0, EBH
HERKIOSEF, AgentiZEFSMXEREMEFHA, NR—PEW, DMEHEEM .. B THLETT

HEFRRRIRIE, HAElappexamplefid, KHR[E|0

which appexample
if [$? -ne 0]
then
Log "[INFO]:appexample is not installed."
ExitWithResult O
fi
#A SRR S
appexample -unfreeze
if[$? -ne 0]
then
Log "[INFOJ]:appexample freeze failed."
#REGRRM, ICRERFEL
ExitWithResult 1
fi
Log "[INFO]:Freeze appexample. success"
#ERRRLIN, ICRERFHES
ExitWithResult 0
}

Main

1.4 BEXBRE—EENMNTE

WMRBEMNHARFERIG, TTeSBEURESMDAM, LATAILIFTH/home/
rdadmin/Agent/log/thirdparty.log, &&BEHITEN

MAERRAS 01 (2023-04-03)
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Bl1-25— NEREMySQLEUE R R MATHY B iS4 451

1-2 B&5 )

NU
NULL

£—7%1) 18-09-13--22:30:10 I HEICRATE
51 [30243] SRARIPIDIRS

5E=3% [root] HHARIHITRHF

s5P0%) [INFO] sk [ERROR] 9 HER 7!

—RREZARREMET, FTFRENH, HEIAENAYE SRAYERRORBIEIHISHHE IR
Eo HIENE1-2REIRMEE AMYSQLEZA T HREINE, BIXGFES, MatiE.

1.5 IIFEIRERMEER (Linux)

(ERBENXMASTEREESDS MG, JIAETIN MM FIESREESHERES
BETo RETLAMY SQLEHRRE 9T TIRIE

LB BERMY SQLEIRER, SEHIvEER.
$I2 IBEHIEEMINE, SIEFETRE, TUSEE-3,

1-3 BIEFMETRE

DELIMITER. //

CREATE DEFINER="root [@ localhost” PROCEDURE 'test_insert xuwei3 ()
BEGIN

declare i int:

declare v float:

seti=10;
while 1< 10000000

do

select RAND()*100 into v;

insert into xuweil test values(i, "voooo, now());
seti=1it+1;

end while;

END

DELIMITER. ;

FH3 BARRSHSMNIEHE, MERRERRSHCNEEESN, HAREES

o

$£B4 FEHh=mE, #HN/home/rdadmin/Agent/log/rdagent.log, BE L. REAE,
TRE ARLERRIARATE) o
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PN}
L 1 181 BE XA SIERE EE D

SRS (ERHEIRIEIEESHREBIRPERRSSR . WEMNE, ERARBZH[NEIE
B, ERXRPERE—FEAEIENAIRTE.

H$IR6 JILLPIS AERRAIVSS ARSI RIS ERARIETE) . FREMINZBIREIBAE
1?5 ,bFELlig%SES RHELLETRARE . ELXRSAINSELLSRAR, NFRRSIA—EESED
1.

R

1.6 IWIFIEEZDER (Windows)
R A SISEEE NS, B TR TS HERES
B, AEBIASQL SERVERBUEREMPEHTIRIE,
BMEPR
FT1 BERSQL_SERVEREWER:, CUZFTRIEIER:
S OIRMBERIE, REHIE, AUSEE,

1-4 BIEFMETE

MNO-DEL-WINZ01 2R - PSR a SOLQueryl.sql - M. 2Rtest (sa (55))* x _

Sluze test;
—ICREATE TABLE student

id int.
name wvarchar (100},
zhijian datetime
1
LECLAFE @idl INT, @namel warchar (1000
SET @idl=1
SET @namel=" zhangzan’
—WHILE @idi<10000000000
—IBEGIN
INSEET INTQ student VALUES (@1dl, @namel, GETDATE())
SET @idl=@idl+l
END

$R|3 HEATFHENS, MEEERRSHRCERIEEFSD, HOREESRD .

$IRA FED5THE, #HACloud Server Backup Agent-WIN64\log\ rdagent.txt3 {4, &&E
HEE . BIREE, RERERRRTE . SNEFFRAY17:28:51,

SASHRRAS 01 (2023-04-03) WRIERE © LEARITERARERAF 8
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B 1-5 EHE

[2018-11-14
[2018-11-14
[2018-11-14
[2018-11-14
[2018-11-14
[2018-11-14
[2018-11-14

17:28:46][0x0000531600001536][2052] [SYSTEM] [ INFO] [Requester.cpp,1369]Start snap shot set.

17:28:46] [ @xB00B531600001536][2052 ] [SYSTEM] [ INFO] [Requester.cpp,1372]Add to snapshot set.
17:28:46][0x0000531600001536][2052] [SYSTEM] [ INFO] [Requester.cpp,1375]Prepare for backup.
17:28:46][0x0000531600001535][2852] [SYSTEM][INFO] [Requester.cpp,1261]Begin prepare for backup.
17:28:46][0x0000531600001535][2052] [SYSTEM] [ INFO] [Requester.cpp,1272]Prepare for backup succ.
17:28:46][0x0000531600001536][2052 ] [SYSTEM][INFO] [Requester.cpp,1378]Do snapshot set.
17:28:46][0x0000531600001535][2052] [SYSTEM] [ INFO] [Requester.cpp,1278]Begin create the shadow (Do SnapShot Set).

[2018-
[2018-
[2018-

11-
11-
11-

14
14
14

17:
17:
17:

28:
28:
28:

51][0x0000531600001535][2052] [ SYSTEM] [ INFO] [Requester
51][8x@000531600001536] [2052] [ SYSTEM] [ INFO] [Requester
51][0x0000531600001536][2052] [ SYSTEM] [INFO] [Requester

cpp,1317]Create the shadow (Do SnapShot Set) succ.
cpp,227]Freeze volume succ.
cpp,18@]Freeze file sys, succ.

[2018-11-14 17:28:
[2018-11-14 17:28:
[2018-11-14 17:28:
[2018-11-14 17:28:
[2018-11-14 17:28:
[2018-11-14 17:28:
[2018-11-14 17:28:

51][@xPP00531600001536][2052] [SYSTEM][INFO] [App. cpp, 383 | e AT
51][@x0000531600001536 ] [2052] [SYSTEM] [INFO] [AppPlugin. cpp,157]Freeze app succ
51][0x0000531600001536] [4872] [ SYSTEM][INFO] [MessageProcess.cpp,1834]Json key “loop_time” does not exist.
51] [@x0000531600001536 ] [4872] [SYSTEM] [INFO] [FTExceptionHandle.cpp,849]Update monitor obj freeze begin time
52][0x0000531600001536][544][SYSTEM][INFO][Communication.cpp,40@]End accept fcgx
52][0x@000531600001536] 544 ) [SYSTEM] [INFO][Authentication.cpp,1@4]strClientCertDN: CN=B(Manager eBackup C1
52][@x@000531600001536]) [544] [SYSTEM] [INFO] [Authentication.cpp,13@]Client IP address 100.125.1.142 Auth suc

[2018-
[2018-
[2018-
[2018-
[2018-
[2018-
[2018-

11-
11-
11-
11-
11-
11-
11-

14
14
14
14
14
14
14

17:
17:
17:
17:
17:
17:
17:

28:
28:
28:
28:
28:
28:
28:

52][0x0000531600001536])[544 ] [SYSTEM][INFO][Communication.cpp,390]Begin accept fcgx

53] [0x0000531600001536 ] [ 2052] [SYSTEM] [ INFO] [AppPlugin.

cpp,168]Begin unfreeze app.

53][@x0000531600001536 ] [2052] [ SYSTEM][INFO] [App.cpp,392]Begin vss unfreeze

53] [0x0000531600001536 ] [2052] [ SYSTEM] [INFO] [Requester
53] [0x0000531600001536] [ 2052] [ SYSTEM] [ INFO] [Requester.
53] [0x0000531600001536 ] [2052] [ SYSTEM] [ INFO] [Requester.
53] [@x0000531600001536][2052] [SYSTEM] [INFO] [Requester.

cpp,275]Begin unfreeze all.
cpp,17@3]Begin wait for async ex.

cpp,1733]End wait for async ex, return @x0004230a (V

cpp,1579]VSS async finished.

[2018-11-14 17:28:53][@xP000531600001536][2052] [ SYSTEM] [ INFO] [App.cpp,415]VSS unfreeze success

[2018-11-14 17:28:53][@x@08@531600001536][2052] [SYSTEM][INFO] [App.cpp,424]Begin vss endbakup

[2018-11-14 17:28:53][0x@000531600001536][2052] [SYSTEM][INFO][Requester. cpp,311]Begin end bakcup

[2018-11-14 17:29:05][@xP08@531600001536][2052][SYSTEM] [ INFO] [Requester. cpp,333]End end backup.

[2018-11-14 17: 05][0x0000531600001536][2052] [SYSTEM][INFO] [App.cpp,445]Vss endbakup success

[2018-11-14 17:29:05][0xP000531600081536][2052][SYSTEM][INFO][App.cpp,342]Unfreeze all apps success

[2018-11-14 17:29:05][@xPPGB531600001536][2052][SYSTEM][INFO][AppPlugin.cpp,185]Unfreeze app succ.

[2018-11-14 17:29:05][0xP000531600001536][4872][SYSTEM][INFO][MessageProcess.cpp,1834]]son key "loop_time” does not exist.

[
E
[2018-11-14 17:28:53][@x@000531600001536] [ 2052][SYSTEM] [ INFO] [Requester.cpp,3@3]End unfreeze all
[
[
[

(ERFRIZAVEUEESHIRE B =R =R IREMINE, BERTIRSH[NENE
B, BEERPERE—FENEIENNAITE(17:28:49)RICR

SIS RS B R RBVSS RS TR BRI BRABIRTIE) . AREERINZ BISIZLEIBAR
g bﬁﬁl«‘liﬁ%SE’ﬂ AIEILEERAR . ELRMSHIATEILLSTRAR, NFRTRSIB—HMESED
T o

R

1.7 {=3$F Failover Cluster =z, FHY SQL Server

SRS H/EFN TR EMNA—BMED, WTEEESE T, &
STEPBERERA I

f£Failover Clusterf2z{ T, SQL ServerfRZREFT R ELE2EBIHY, HECIERIRS
SERMET, REBBETSMAREBHTED . EEBREDRE, RITEEEKEE,
MBRIREN T AHTED . ERER, BEFLEREET R, ARERREET =,

RS 2R
EsEiE P = - Q C sosEssaE) P . Q
@ =D s sem TRAR  EEEMmE =D %% MR ABSK  SEosE  BEEE B
v sql slave . maTRs K = sql master ® " . < (ack w
140152266 ETR = vmxen.. & 19508766.66 vmxen £ (backup /
v @ e @ WSS, kmen. 2 (backup..

1.8 {£#F Always on Availability Groups 2z{ g SQL
Server

SRS R/EN TR EMTB—EMEEN, W TERIREFEE RIS, =&
XIFRHERERAPHEL

MAERRAS 01 (2023-04-03)
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fEAlways OnE T, SQL ServerfRBEEET A LEZBNY, HUEHREEHZ
%, T LIRESIEIE. HECETIRSEHEMN, REEEETAMMAKREHT
B, EEBRERE, RITEREEE, BIFRRENETSHTED.

FTSQL ServerBSRIE], EIREER, FJRESMERY, FETRLAEIEDR

B, SEEMNAZEMTEREEERL, RUEBNRBEEET/RIEIFTRIT
ETEIIRE, BIEIFFHBRYEIRE R
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PNl
L 2 BEHEEH ARERIRE ES
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