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® SAP HANA Administration Guide for SAP HANA Platform

® How to Setup SAP HANA Multi-Target System Replication
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E2E INTA—4H —

BED2 /) —RISAIY—DRODINSXA—=9—H, 3BEDHYA bDEY N7y FITERINET,

IRTGA—4— & Bl

SID RH2 HANA 7 —49 R—2Z2DY A7 AL ID

First SITE DCI 1BBDTF—9 €V 5—/H1 D
Bl

Second SITE DC2 2/EEBDT—YEVIY—/H1 bD
Bl

Third SITE DC3 3BEDOT—9EVHY—/HA b
(OEX:1]

InstanceNr 02 HANA €4 > 24 ¥ R &S

<SID>adm uid 1000 SAP HANA Bi8E 1 — 4 —D1—
#— ID (rh2adm)

sapsys gid 980 sapsys D7 JL—7ID

3DDHANAA VAV RAIRTHUTICALCEEZFRTIVENHY 7,

e SID

® |nstanceNr
® <S|D>adm uid

® sapsys gid
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e CPU & RAM DO

o YIINJITHE

¢ RHEL YY) —R (DK EELERHELS G NMMETH B I LITEFRELTLREIW)

o J7ATIA—IDEKE

e SAPHANA 1) 1) —Z (SAP HANA 2.0 SPS04 LAR%)

Pacemaker Ny 5 —JE 0 SR —/ —RIZDHA VA M—=ILEI N, A L/N—Y 3 2D resource-
agents-sap-hana (01621 LAf§) 2= 2 BN HY F T,

SAPHANARIVFH =Y N AT LL T o= 3y H#HR—KNTESDLDICTBITIE. SAP
HANARIVF Y =5y N RTLLT) 5= 3 VvOEFEHYR—NDOEBMEZSBLTLEIW,
Fl. UTZHJRELTLEIWN,

e register_secondaries_on_takeover=true D f#

® log_mode=normal OfEMA

WHEREIE. 1 VY A M—JLH 1 K Automating SAP HANA Scale-Up System Replication using the RHEL
HA Add-On ICEDWTWET,

TRTDSAPHANA A VR VADY AT LL T Y r— 3 VEREIR, SAPBEHICEDWTWET,
ML, SAP HANA Administration Guide ICED <K SAPDHA RSA Vv AESRBLTLEIWL,
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AT A VA N—I

ZDETIE, BIDSAPHANA A VY RZVZDA VA M—=JLICDWTEHRALET,

A41. 7T ANF—NN—FZAPIT2 /) —RDEEXA VA M-I A2FERT S

Automating SAP HANA Scale-Up System Replication using the RHEL HA Add-On ICEDWTA Vv R
N—ILZEfTolcl &%MRBLET,

SAPHANA R ILFH =4y N RFLL T r—2 3y BFERATESLDICT BICIE, resource-

agents-sap-hana M/X—2 3 VA 01621 LIETHZ2ELHY F T, hik, LFOOT Y NTHERT
XET,

I # rpm -q resource-agents-sap-hana
TIANA—N—FTRAMNEETTEE, REIEEL TWEIEA2HETELXY, SAPHana YV —2R

EBETEIEETEET, TNICDWTIE, move (A L7 SAPHana YV —Z2D 7 =4 LA —
N—THEHAINTVWET,

42.3FHDY A MCSAPHANAZA VYA M—ILT %

3FEEHDY A MT. UTFICRTELIIC2 /— K Pacemaker 7 2R —LEDSAPHANA A YV AI VR &
BULN=3 v ERSA—Y—6FHELTSAPHANAZA VA N=ILTEULEEHY FT,

NRSA—4— Ll

SID RH2
InstanceNumber 02
<SID>adm user ID rh2adm 999
sapsys group ID sapsys 999

SAP HANA D4 > A b =)l hdblem Z={FRA L TITWE ¢, F#IE. hdbclm Z{FMA L 7= SAP HANA D
AVARM=IL EZSRBLTLLEIVL, BEICGELT, Ansible #FRALTA VAN —ILEERTTDIES
TXZEY,

AEDHITIE, UTFEFALTWET,

e 1A K DCI1® hosts:clusternodel, %4 b DC2 D clusternode2,. 8L U441 M DC3 D
remotehost3

e SIDRH2

® adminUser rh2adm

43.3FBDY A MISAPHANA Y RFTALL T ) hr—oavazty N7y
793

BEDAVARN=ITIE. 2/—RISAIY—DTS54<)—SAPHANA A Y RIVREVHVH ) —
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SAPHANA A4 Y 2RI VYV ZADRBIICT TICSAPHANA Y AT ALL T r—oa UABREINTVWET,
SAPHANA Y RFLL Y Hr— 3 vidk, 754< ) —SAPHANA T—9 R—2 A YV RH ¥ ADEE
LTWBIZENBRHIIAR>TVET,

AETIE, 3BEHDSAPHANA A Y R49 VR %, /— K remotehost3 M./ — K DC3 TEBIIDEAYVY
J)—HANA Y RFLL TN r—>avdA N LTERTZAEEZHBLET, COFIEIE. /—K
clusternode2 TOTTDEAV 4 —HANA A VR YV Z(DC2)DEFKITEUTWE T, FMlid. LUBEDE
THBALZET., ISICFELWERIVERIBEIE. General Prerequisites for Configuring SAP HANA
System Replication B8 L T ZX W,

431 T4 ) =TI R—ZDFER

DT —IR=ZADBETHTHY, YRATLOL ) 5= a v BYICEMEL TWS I & %2R T S
BEIHYFTT, UTZERLTILEIW,

o F—HANR—ADIER
o SAPHANAYRATALL Y= aVvDRAT—4H ADHER
o JSAX)—=ELVtEHVH ) —SAPHANA T—HIR—XDHRH

TS5A4<Y)—HANA A Y RIVRIE, UTFTHRETEET,

clusternode1:rh2adm> hdbnsutil -sr_state | egrep -e "primary masters|*mode"
mode: primary

432. T—INR—AF—DIE—

wLWEAYSYY—HANAA VRY VY RAEERT BRIC. TSAYY)—HANAA VROV ADT—4
R—=Z2F—HZHFHLWVWEMDHANA L FUr—avHhA MIOE—F23R0EAHYETT., ZOHITIE.
IFEBDY A NDEKRRMEIE remotehost3 T9,

e ZlE, 7514~ —/— R clusternodel TUTAEEFTLET,

clusternodei:rh2adm> scp -rp
/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/data/SSFS_${SAPSYSTEMNAME}.DAT
remotehost3:/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/data/SSFS_${SAPSYSTEMNM
AME}.DAT

clusternodei:rh2adm> scp -rp
/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/key/SSFS_${SAPSYSTEMNAME}.KEY
remotehost3:/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/key/SSFS_${SAPSYSTEMN
AME}.KEY

433.BMDHANAA Y RI VR %EEAVFY—HANAL T =2 avHA bl
TE®

TIAT) =T —IR—2AERTLTWSE /- NOLFZHRT I2RE DY T,

BREBERTDINE. T4 —/—RORDHY—IFILTUTFOIYTY REERTLET,

clusternode1:rh2adm> watch python
/usr/sap/${SAPSYSTEMNAME}/HDBS${TINSTANCE}/python_support/systemReplicationStatus.py

THICEY, EFRRE TS — (RELEBE) PRFINET,

1
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3HFEBDHY A FOHANAA VRY VR AEBIMOEAYSY) —SAPHANA A Y RIVRELTEERT D
ICik. 3BEHDOY A FDRAMnode3 TROOATY REZEFLET,

remotehost3:rh2adm> hdbnsutil -sr_register --name=DC3 --remoteHost=clusternodel --
remotelnstance=${TINSTANCE} --replicationMode=async --operationMode=logreplay --online

ZDHITIE, DCI3EIFBEDY A NDERI. clusternodel 754 % 1) —/ —KDKRAMNETY,

F—AR—ZA VAR VANTTICEITINTWBESIE, EETa0EBIIHYFEA, A TV3 Y -
online AT 2 &, A VSA VHILA VAIVADNEFEINE T, 1 VRY VY ADORLELBRE (1F
1k &) (&, hdbnsutil BIFICEL > THRIBINE T,

= -1o)
Z+ 73> —-online 1, HANA A Y RI VANAVSA VU TEL IS4V THEMEELE

T (ZDOF T 3 vk SAPHANA 2.0 SPS04 LI TRIAREETT)

T—=IR=AAVRAY VAN 754 v DzEIK. 3BED/ —REZHFLLZEICT—IR—A1I VR
HU2ABBETIHELDHY FT, FMIX. SAPHANA VAT AL T r—ray #8BLTLKES
W,

43.4.SAPHANA I FY—5y N RTFALL TV — 3 vOBEEEFEYR—MD
B

register_secondaries_on_takeover =true & \\) SAPHANA Y R T LL ) r—>avx7Foav%s
FARALTVWEY, ChilLY, LEIOTSM4< Y-t hethotehVFY -1 NOBETT7 /)L
F—N—PRELLFEIC. EHVF)—HANAA VRV ZEZFHLWTS4 <) —H 4 MCBEEIMIC
BERLET, COFTVavid, §RTOBENRTS4< Y —H%4 MO global.ini 7 7 1 JLIZEN
TEI2REIrHY FT,

TARTDOHANAA YR E 2V AD globalini IKRDTY MY —DAEFFNTWBIRENHY T,

[system_replication]
register_secondaries_on_takeover = true

RD 2 DDETIE. globalini FEICDWTFLCHRBALET,

-

NSA—=F—IZEDIDIDLLT, JTAINA—NN—DFEBFICIFZTED ./ — RLELOEMDODEAVSY ) —
HANA A Y RY VAN EIE LTWBIESIE. TOHANAA VY RYVRAEFEITHEIFRTI2HNELHY
i’a—o

4.3.5. Pacemaker / — R T global.ini DX E

Pacemaker 7 5 249 —Il& > TEHEINS SAPHANA 1 24 ¥ 2D global.ini I, 7> 3>
register_secondaries_on_takeover = true ZEINY 2 ENHY £, 7 71/l globalini (F. FIC
ThETND/ —RTREL. IO/ — RS 7 74 EJE—LRVWTLEIL,

P2

global.ini 7 7 1 JLiZ, B4 FD HANA A V24 ¥ 2B A(ZIE LB R ICDO M IRE
LTI,
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rh2adm 1—4'—& L T global.ini ##R&E L £ 7.
I clusternode1:rh2adm> vim /usr/sap/${SAPSYSTEMNAME}/SY S/global/hdb/custom/config/global.ini
UFIChZERLET,

# global.ini last modified 2023-07-14 16:31:14.120444 by hdbnsultil -sr_register --
remoteHost=remotehost3 --remotelnstance=02 --replicationMode=syncmem --
operationMode=logreplay --name=DC2

[multidb]

mode = multidb

database_isolation = low

singletenant = yes

[ha_dr_provider_SAPHanaSR]
provider = SAPHanaSR

path = /hana/shared/myHooks
execution_order = 1

[persistence]

basepath_datavolumes = /hana/data/RH2
basepath_logvolumes = /hana/log/RH2
log_mode = normal
enable_auto_log_backup = true
[system_replication]
register_secondaries_on_takeover = true
timetravel_logreplay_mode = auto
operation_mode = logreplay

mode = primary

actual_mode = syncmem

site_id =1

site_name = DC2

[system_replication_site_masters]
2 = clusternode1:30201

[trace]
ha_dr_saphanasr = info

ZDFATYavid, SAPHANA T—IR—A VY RI VAN BETZETCIKT VT4 TITRYET,
436.3FHBH®DY A T globalini %58 E€ 9 %
<sid>adm 1 —+#— & L T global.ini ##{E&E L £ 7,
I remotehost3:rh2adm> vim /usr/sap/${SAPSYSTEMNAMEY}/SY S/global/hdb/custom/config/global.ini

remotehost3 Tl&. ha_dr_provider SAPHanaSR 7 > 3 VIdFERAI NI H A,

remotehost3 M global.ini D :

# global.ini last modified 2023-06-22 17:22:54.154508 by hdbnameserver
[multidb]

13
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mode = multidb
database_isolation = low
singletenant = yes

[persistence]

basepath_datavolumes = /hana/data/RH2
basepath_logvolumes = /hana/log/RH2
log_mode = normal
enable_auto_log_backup = true

[system_replication]

operation_mode = logreplay
register_secondaries_on_takeover = true
reconnect_time_interval =5
timetravel_logreplay_mode = auto
site_id =3

mode = syncmem

actual_mode = syncmem

site_name = DC3

[system_replication_site_masters]
2 = clusternode1:30201

437.14 V2 N—JLDWREE

AVZA M=)V, TRTOHANAA VRGVADEBLTWED, BLUPHANA S ZTALL T r—
aAaVHENSDA VR VABTHEL TWB I L 2HRTILNENHY T, FEBELAEIL.
VRTLLTY =23y R7—9 RAOER THEAINTWS & I, systemReplicationStatus %
RTBHIETY,

ML, TAIR—ZARAT =Y ADER SR LTLLEI N,

HANA Y RFLL T )r—>a v HIEL K #EET 51C1E. log_mode /35 X —4 — A% normal ICEREI 1
TWBZEEMERLTLEIW, FMlid. SAPHANA & —4 _—2® log_mode DHEFE #BRL T
720,

RENEEESYICHEEL TWE I EAERTSICIE. LTOEDHRBICK>T TAN I —R BT
LTLIEIW,

14
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AVARMN=IDZETE. WODPDEXTRAMNEERITLTA VA M—ILZHEER L. SAPHANA T ILF
=Ty N RTFLL T =23 v EDLIIICEET BN, BLUBBENSEDLDICOEET N
HERIITHIEAWELET, EREARBT 2RI, TOEIBTANT —REETITEHIEAEIC
WELET, TJETHNIEL. EHREEFEBTIFNICTANBIEAEB L TCLEREARIITAIE A HEL
9, dREETHNIE, EHRORBICZEEFLAFEATIAIIC. TRANREZ#FE L CEREBERITZEE
TXE9,
ITRTDT—AT, ROBEEHIHRBAINTWVWET,

e FRAMNDAZA

o T2 MDREMHREMH

e FRMDFIE

o FRANDEZ=ZHNY VY

o TR MDEA

o HiIZFINBER

o HEARREICR T A&
PSR —ICL>TEEINDZHANAA Y RIYVRATURIDTSA<!)—HANA L Y r—2 3 >4
A1 hNEHFLWEAVYY)—HANAL T r—oa vt MELTBEEMICESRT %121E. SAPHana ')
Y —2RTH 7> 3> AUTOMATED REGISTER=true 2 TX 3., M3,
AUTOMATED_REGISTER #ZBB L T I,
BITHERAINDZHA VSRS —/—RKRD&RIE (FJEMA) LULTFIE. LTFDEHBYTY,

® Clusternodel (DC1)

® Clusternode2 (DC2)

® remotehost3 (DC3)
HANAA Y 2RI VR EV SR —DEREITIE, RONS A= —NFEHINET,

e S|D=RH2

e INSTANCENUMBER

e CLUSTERNAME=clusterl

clusternodel-2. remotehost3 %5 X NERIED /etc/hosts DT A ) PR ELTHFEARAT R EETEFE
£

ZDE, PICHRREDOEMF Ty 70E, TAMIDWTILICFL(HBALEYT, REIC, IHRQ
2TANMIUBATRIEERY ) -V Ty TI2AHEDHAERLET,

clusternodel-2 & remotehost3 DEEBEN R T X 515513, -replicationMode=syncmem D{H Y (T -

replcationMode=async %= £ 2 HENHY £9, #EIRA T2 3V %ERT ZE1IC. SAPHANA D
BEELHRL TLEIW,
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5.1. 7 X N D%fE
TAMNEETT R0, RELSADPEETEYARETHILENHY X7,
RDATYVRT, VFRI—ET—IR—REWHRTILENHYET,
® pcs status --full
e python $DIR_EXECUTABLE/python_support/systemReplicationStatus.py
e df-h
pcs status --full D&, pcsstatus ZFEA LI T AY—DRAT—49 ADER ICHY T,

"Migration Summary" [CEE X IZLRIOKRMAH 2HEIE. TAMNEREBT 2RIV TRI—% 7
V=V Ty TS RENHY T,

I [root@clusternodel]# pcs resource clear SAPHana_RH2_02-clone

DA —=DI ) =0Ty T T, 9)=VT7yTERTTI2ZTOMODAEEFRBLTVWEST, EELD
i, VSR —ETRTDYY—ZADBEFLTWBIETT,

PSR —DIEMI, T—IR—AEHBEHLTHEY., APELTVWERErHYET, T—IR—RADR
T ZADENTHD A BRATIREBEALAERIE. VRATLDL T Yy —2a Vv RT—Y A%
RITDBIETT, LTNVT—2a3v2AT7—92EBRBLTLLEIN, ThIFTSAT)—F—9R=-2
THRTI2HEIHY T,

TS5ATR)—)—RERETBICIE, T53AT)—FT—I9R—ADBHE XA IZTBHH, ROIATV R
HFEALET,

[root@clusternodel]# pcs status | grep -E "Promoted|Master"
[root@clusternode]# hdbnsutil -sr_stateConfiguration

RDAR YV REEFTLT, 774NV RTALICTRRBRAR—ZADNDH BN EDI N =R LET,
I [root@clusternodei]# df -h

BT T BR0IC. YRATAFTVYI ODHARSAVIZERSTLEIW, BEAIY—vThHhhiE, TR
NARTTIEMB I TETVET,

52 IREOE=_S) VY

DOt > avTik,. TRAMNPOBEDE=ZY ) VJICERAEYTET, 2OtV a v Tk, TEA
BRI BEDICHERE=ZYI—DHaEaHRBALET., TNODEZI—EERADY—IFILHADOEFTTS
CEEWELET, TAMNPICEEEZRBETESLDICTSICIE. TRAMNERBIZRICE=ZY Y VY
HRBRT A EAHELET,

ERaav Yy R EI2avT, ISHICELDHEBNALTWET,

521 734<)—/— RO

To247)—/—RERBLTI AT —NRN—%ERTDIHN TI34<)—/—RTEITLEEZIC
L) —2avRT—9 RAICET2BEROAFZIRBMTIZHEDIATY REERTTIRENHY FT,

TS5A4<)—)—RAEBRET ZICIE. <sidsadm 12— —& L TROAT Y REETLET,
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clusternode:rh2adm> watch -n 5 'hdbnsultil -sr_stateConfiguration | egrep -e "primary
masters|*mode™

clusternode2 B 7 SA ) —F—IR—ATHZIHBEDHE A :

mode: syncmem
primary masters: clusternode?2

TI2AR)—T—IR=—REETT2/—FOBEAZRDEBY T,

I mode: primary

522.L7) =3 v R7—49 ZDHER

L7V —=2aVDRT=F R, TI3ARY =T =IR=2/=—REEAhVI)-FT=IR=2/—
NEIDBERE, LTV 5= a vDOREDRAT—YRA%EZRLET,

L7V =23 VDRT—Y AEHRT BHICIE,. <sidsadm 21— —& L TROOTY REEFTLE
£

I clusternode:rh2adm> hdbnsutil -sr_stateConfiguration

YAFLDL T Y=Y a VAT —§ AOEREKGNICERT 2BER. ROIATY REEFL T
I,

clusternode:rh2adm> watch -n 5 'python

/usr/sap/${SAPSYSTEMNAME}/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py
; echo Status $7'

ZDFITIE, IRECRY I—FE#ERLET,
RYUI—RK(RT—92) D5 THBRY. L) T—>avDRAT—HY RAIEETT, thDORY J—
KiZxkdeEBYTY,

® 10: NoHSR

e 11: Error

® 12: Unknown

® 13:Initializing

® 14:Syncing

® 15: Active
FLWEAVY ) —2EBETZIEEIE. 7247 )—/—REDRIOY s RyTcavy REETL.
L) —2a v OETRREHRETEE T, 7/ INF—N—%2EHRTIIHEE. i TS14< ) —

F=HIR=—ZAY—N—EHLWTSAT) —F—IR—RAYG—N—THFTLTCIATY REERTTEZ
T, FHfllE. SAPHANA Y RFT AL TS =23 VDRAT—9 ZADMHKE #H5B LTIV,

5.2.3. /var/log/messages D L ) —DiEER

Pacemaker (&, /var/log/messages 7 7 1 LICEZ K DIFHRZEZTAAHET, 74 F—/N"—rIl, K
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BEDAYE=—IUDNIDAyE—VUT77ANICEZTAEFNET, SAPHANA Y —RT—Y v MIGLU
TEER/AYE—VDHFEBIWTESELIICTBICIE. PacemakerSAP )Y —XDEFEMAT VT4 E
TA—%TAIII—FBEFENTT, BE—DIVSRY—/)—RDAv =T 7 A IIVERRTDETT
+97T9,

TEZIE, ROTA YT RA%=FEHETEEY,

[root@clusternode]# tmsl="tail -1000f /var/log/messages | egrep -s "Setting master-
rsc_SAPHana_$SAPSYSTEMNAME_HDBS${TINSTANCE}|sr_register| WAITING4LPA|PROMOTED|D
EMOTED|UNDEFINED|master_walk| SWAIT|WaitforStopped|FAILED|LPT"

DI 4V RITmsl Z2ETLT. TAMDEHZERLIT., 74— - EHREDER
DEHEHZRLTLLEI W,

5.2.4. 7 5 248 —DIREE
DSRI—DRAT—Y RA%HRT BIIEVWL DDDFENHY £,
o USRI —NEITHHEINZHARLET,
o pcs cluster status
¢ JIRI—EFRTD) Y —R%=MHRALET,
o pcs status
¢ VIRHI—, TRTDNVY—R, BLUVITARTO/—NEHZHERLET,
o pcs status --full
o JY—RADH%EMRLET,
o pcs resource

pcs status —-full v FNZFEAT 2 &, BEREBRAIANTELONE T, EEEZEHRTZICIE. 20D
Ov7 Y K% watch &E—#EICETTEET,

I [root@clusternode]# watch pcs status --full

HAPEZDMBDA T avIiidDWTId, V5RAY—DRAT—H ZADHER #SBLTLEI W,

5.2.5. BE Y DR

RIENMRDT AN EERITTEBIREBICHZ I EZHEBT BT, UAIOTANTER2LEDEBET
THIFRT 2B HY T T,

e stonith (3. V5 RA9—AD/—RZ2T7xzVRAT5DICEARLET,
o #&H : [root@clusternode1}# pcs stonith history
o {EIE : [root@clusternodel]# pcs stonith cleanup

o BHDTZATY—TFT—9R=-2:

o Detect: clusternodei:rh2adm> hdbnsutil -sr_stateConfiguration | grep -i primary
ABLTSA4)—%FOITRTD/—REaHINTIHELIHY X,
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o {BIE: % --force_full_replicat 7> a v aFERAL T, ELLARVWTS1<7 ) —%2&FHELEL
i’a—o

MBENIC & Y FE L 35T DR

o M : [root@clusternodel]# pcs constraint location
50 a3V ERRLEY,

o {ZIE : [root@clusternodel]# pcs resource clear <clone-resource-which was moved>
AV )—L T 5= 3 VR

o MH: FF4<)—F—4~RX—2RT clusternodel:rh2adm> python
$DIR_EXECUTABLE/python_support/systemReplicationStatus.py #R7L £ 9,

o BE:EAVSH)—FT—IR—REEHMRL THEEHZRLET,
siteReplicationMode (3 RT®D SAPHANA /—RKTRLCHA) #ERELZF T,
o clusternodel:rh2adm> hdbnsutil -sr_state --sapcontrol=1 |grep site.*“Mode
Pcs 70O/85F 4 —:
o 1R : [root@clusternodel]# pcs property config
o {ZIE : [root@clusternodel]# pcs property set <key=value>
maintenance-mode =7 ') 77 L ¥ 9,
o [root@clusternodel]# pcs property set maintenance-mode=false
log_mode:
o Detect: clusternode1:rh2adm> python systemReplicationStatus.py

BEIL log_mode "URETHZEVWIRBNL TV IT—2 a3 VDRAT—FATRINE

¥, log_mode (. hdbsql %R L7 Inifile DRADHRE THAIN TV S HETRET
X7,

o {EIE:log_mode % normal ICEE L., 7547 —FT—9R—2A=BEEL £T,
CBTv kY—:

o R VSRY—BHRR—IAWDSFAIL TV MY —,
CBIY M) —%KRELTHIRTZICIE. V529 —DEAEHEOER 28R LTCESX
LY,

D)= Ty T/ 0)T:

o 1R : [root@clusternodel]# pcs status --full
BEILEL > T, T —PEENRTIINDZZERHYET, VY—REVY—VT v T/
JYT7LTH, IRTHAEETHNIZMEE Y FHEA, RDOTAMERITTZEIIC. R
BEVY—VTyTTEET,

o {EIEDMA:
[root@clusternode1}# pcs resource clear <name-of-the-clone-
resource>[root@clusternode1}# pcs resource cleanup <name-of-the-clone-resource>

Zhid. BFEORBICEAELNH 2D EINZF v I T55RICHENTT,
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ML, ERAROT YR EZSRLTCEIL,

53.F7AMNLTSA<)—/)—R&aT7I9574 TR I3IFZFEHDY A MEFALT
TJxAINVA—/N—F 3

TANDAA 3IFHOY A FOBBBEES,

71) PRICERIREN SOK ICEH B,

e DCI. DC2. DC3 E® SAP HANA H#xfE L
W5,

o VIRY—NIS—PEEFLIHEBLTWL
%,

T A MDFIE pcs [root@clusternode1]# resource move
<sap-clone-resource> <target-node> 1~ >
KA L CTSAPHana VY —X #B&L £
ER

FANDEZH YUY 3ZBBDY A hT, sidadm & LT, ROZEICE
HINTWEIT Y REEITLES, ()

ThYH)—/)—RT, root&ELT

[root@clusternode1]# watch pcs status --
fullz=17LE Y,

F A NOBA JS5RHY—AT VY REEFTLET,

[root@clusternode1]# pcs move resource
SAPHana_RH2_02-clone <target-node>

[root@clusternode1]# pcs resource clear
SAPHana_RH2_02-clone

HRHIh2ER YA M3DEZSH—OYYRTR, 347 —%
24— clusternodel 5 clusternode2 ICEbH Y F
ERR

VY —=2%0 )79 3E, BERED SFAIL 5
SOK IZEDY FT,

MERREICE T A& TANE2BEFEITLET,

)

remotehost3:rh2adm>
watch hdbnsutil -sr_state
[root@clusternode]# tail -1000f /var/log/messages |egrep -e ‘SOK|SWAIT|SFAIL’

=3 L PANGTEE)ER
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® clusternodel ¥ 7|3 clusternode2 T, 7 5 A Y —D#EAIRE% root & L THERL X T,

[root@clusternodei]# pcs status --full
Cluster name: cluster1
Cluster Summary:
* Stack: corosync
* Current DC: clusternode1 (1) (version 2.1.2-4.el8_6.6-ada5c3b36e2) - partition with
quorum
* Last updated: Mon Sep 4 06:34:46 2023
* Last change: Mon Sep 4 06:33:04 2023 by root via crm_attribute on clusternode1
* 2 nodes configured
* 6 resource instances configured

Node List:
* Online: [ clusternode1 (1) clusternode2 (2) ]

Full List of Resources:
* auto_rhevm_fence1 (stonith:fence_rhevm): Started clusternode1
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology RH2_02]:
* SAPHanaTopology_RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode2
* SAPHanaTopology_RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode1
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Slave clusternode2
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Master clusternode1
*vip_RH2_02_MASTER (ocf::heartbeat:IPaddr2): Started clusternode1

Node Attributes:
* Node: clusternode (1):
* hana_rh2_clone_state : PROMOTED
* hana_rh2_op_mode : logreplay
* hana_rh2_remoteHost : clusternode2
* hana_rh2_roles : 4:P:master1:master:worker:master

* hana_rh2_site :DCH1
*hana_rh2_sra -
*hana_rh2_srah -

* hana_rh2_srmode : syncmem
* hana_rh2_sync_state : PRIM
* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode1
* lpa_rh2_lIpt : 1693809184
* master-SAPHana_RH2 02 1150
* Node: clusternode2 (2):
* hana_rh2_clone_state : DEMOTED
* hana_rh2_op_mode : logreplay
* hana_rh2_remoteHost : clusternode1
* hana_rh2_roles : 4:S:master1:master:worker:master

* hana_rh2_site :DC2
*hana_rh2_sra -
*hana_rh2_srah -

* hana_rh2_srmode : syncmem

* hana_rh2_sync_state : SOK

* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode2
* Ipa_rh2_lIpt :30

* master-SAPHana_RH2_ 02 :100
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Migration Summary:

Tickets:

PCSD Status:
clusternode1: Online
clusternode2: Online

Daemon Status:
corosync: active/disabled

pacemaker: active/disabled
pcsd: active/enabled

ZOHAIE. HANA DTS4 < 1) — SAP HANA 4 —/X—T%H % clusternodel THRIEINTWL 3
ZEERLTEY, 70— )Y —ADARNFIEFETEEZ SAPHana_RH2_02-clone T#%H % Z
EERLTWET,
TARRICHDD 4V RITINZERITLT, EEZHRTEET,
I [root@clusternode]# watch pcs status --full
e SAPHANAZO—> Y —XDERZHHT BRDAEFRDEEY TY,
[root@clusternode2]# pcs resource
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology_RH2_02]:
* Started: [ clusternode clusternode?2 ]
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):

* Promoted: [ clusternode?2 ]
* Unpromoted: [ clusternode1 ]

o F5AXY—HY—N—DZEBEEERTBICIE. TAMNEREBTSEIIC. BIOY—IFILD1 Y
K™ ®D remotehost3 TE=# YV ERIKBLF T,

I remotehost3:rh2adm> watch 'hdbnsutil -sr_state | grep "primary masters"
HAOFLULTDOELDICARY X,

Every 2.0s: hdbnsutil -sr_state | grep "primary masters"
remotehost3: Mon Sep 4 08:47:21 2023

primary masters: clusternode1

FRAMRIZ, FERINBHAI clusternode2 ICEDY £,

o FEETHHINALIO—2Y)Y—R% clusternode2 ICEEIL T, TAMERIBLET,
I [root@clusternodel]# pcs resource move SAPhana_RH2_02-clone clusternode?2
e remotehost3 DE=ZF¥—DHAIE. UTFICEDLY X7,

Every 2.0s: hdbnsutil -sr_state | grep "primary masters"
remotehost3: Mon Sep 4 08:50:31 2023

primary masters: clusternode?2
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Pacemaker i, 20— )Y —X5BENTE-ODIGBAROENAEERLE T, ZNIXFETHI
BRI BZBENHYFET, BRI, UTAFAHL TCHEETEET,

I [root@clusternode]# pcs constraint location
ZDOHEMISHIRT 2BRENDHY T,
e /O—V)Y—R%=U)T7 LT, BAOHWZHIRLEXT,

[root@clusternode]# pcs resource clear SAPhana_RH2_02-clone
Removing constraint: cli-prefer-SAPHana_RH2_02-clone

o J)Y—R%EYV)—=VTYvTLET,

[root@clusternodei]# pcs resource cleanup SAPHana_RH2_02-clone
Cleaned up SAPHana_RH2_02:0 on clusternode2

Cleaned up SAPHana_RH2_02:1 on clusternode1

Waiting for 1 reply from the controller

... got reply (done)

T A hDFERR

® remotehost3 @ "primary masters" E=4 —ICl&, FHILWTSA4 Y —/—RIZTCICHIVE
holtl &bz IETTY,

o VISR —DAT—HYREWRTZE. TDEAVFY—ATOE—FIh, TOTF4<

) —HABEHINET, /. Clone_State #* Promoted H* 5
Unknown. WAITINGFORLPA. DEMOTED (&b Y £ 7,

o EHAVHY—IE, 7xAIA—N—1RICHDHT SAPHana E= ¥ —H'ELET 2 & =
IC. sync_state % SFAIL ICEE L X9, BIFEDZAMOBHKDLD, VY —R%&20 ) T2
ENHYET, LIESLKTREEHAVY Y —D sync_state BTV SOK ICEDHY £7,
o LHVHY—MNTOE—PFINFT,
MEREAEETT 2ICIE. RDTAMNERITTZEITE, TAMNDRTLES, V-V 7y %R
TLTLIEIL,

54 T7AN2TSA<TY—/)—RAENRYy S THRIBZFBDYA MAFEALT
TJxAINVA—/1N—F 3

FTANDAR FILELAEIBEBOYA NOBEKZITHY FHEA,
3BEBDOYA MDBFEIELTWBIBAETE, 71
F—R—DHEET B,
e DCI. DC2 Tix SAPHANA DBREIL TW 3
H. DC3 TlEfEIELTW3,

o VIRY—NIS—PEEFLIHEBLTWL
%,
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T A MDFIE pcs [root@clusternode1]# resource move
YV R&FEHALTSAPHana ) V—2R ##%&1L
x7,

T 2 N DEAA SR —AI VR

[root@clusterclusternode1]# pcs move
resource SAPHana_RH2_02-clone
clusterclusternode1% =17 L £ 9,

HEINER DCI ICIFAEZELAHY FHA. SAPHANA VR F
LL T =y aviddWERICEEFYET,

MHPRRBICR I A% FLWTSA<)—ICDC3 &#FEEER L. SAP HANA
ERELET,

S¥Hm AR SR ER:
® clusternodel F7-IZ clusternode2 T, 7 5 A Y —D#NEAIRE% root & L THERL X T,

[root@clusternodei]# pcs status --full
Cluster name: cluster
Cluster Summary:
* Stack: corosync
* Current DC: clusternode1 (1) (version 2.1.2-4.el8_6.6-ada5c3b36e2) - partition with
quorum
* Last updated: Mon Sep 4 06:34:46 2023
* Last change: Mon Sep 4 06:33:04 2023 by root via crm_attribute on clusternode1
* 2 nodes configured
* 6 resource instances configured

Node List:
* Online: [ clusternode1 (1) clusternode?2 (2) ]

Full List of Resources:
* auto_rhevm_fence1 (stonith:fence_rhevm): Started clusternode1
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology_RH2_02]:
* SAPHanaTopology_RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode2
* SAPHanaTopology_RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode1
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Slave clusternode2
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Master clusternode1
*vip_RH2_02_MASTER (ocf::heartbeat:IPaddr2): Started clusternode1

Node Attributes:
* Node: clusternode1 (1):
* hana_rh2_clone_state : PROMOTED
* hana_rh2_op_mode : logreplay
* hana_rh2_remoteHost : clusternode2
* hana_rh2_roles : 4:P:master1:master:worker:master
* hana_rh2_site :DCH1

*hana_rh2_sra -
* hana_rh2_srah -
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* hana_rh2_srmode : syncmem
* hana_rh2_sync_state : PRIM
* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode1
* lpa_rh2_lIpt : 1693809184
* master-SAPHana_RH2 02 1150
* Node: clusternode2 (2):
* hana_rh2_clone_state : DEMOTED
* hana_rh2_op_mode : logreplay
* hana_rh2_remoteHost : clusternode1
* hana_rh2_roles : 4:S:master1:master:worker:master

* hana_rh2_site :DC2
*hana_rh2_sra -
*hana_rh2_srah i-

* hana_rh2_srmode : syncmem

* hana_rh2_sync_state : SOK

* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode2
* Ipa_rh2_lIpt 30

* master-SAPHana_RH2_ 02 :100

Migration Summary:
Tickets:

PCSD Status:
clusternode1: Online
clusternode2: Online

Daemon Status:
corosync: active/disabled
pacemaker: active/disabled
pcsd: active/enabled

ZOFIOEAIF. HANAD TS5 4 <) — SAP HANA H—/N—T#H % clusternodel TEE I 1.,
sO—> Y —2DE&REH SAPHana_RH2_02-clone TH2Z & &R LTUWE T, HANA £V
BIIC test 3 232173 % &, clusternode2 THEEIN S AREMLH Y F T,

remotehost3 TTF—4R—XA%ZEEL XY,

remotehost3:rh2adm> HDB stop

hdbdaemon will wait maximal 300 seconds for NewDB services finishing.

Stopping instance using: /usr/sap/RH2/SYS/exe/hdb/sapcontrol -prot NI_HTTP -nr 02 -
function Stop 400

12.07.2023 11:33:14

Stop

OK

Waiting for stopped instance using: /usr/sap/RH2/SYS/exe/hdb/sapcontrol -prot NI_HTTP -nr
02 -function WaitforStopped 600 2

12.07.2023 11:33:30
WaitforStopped

OK

hdbdaemon is stopped.
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® remotehost3 TT AT —T—9R—2EHRALET,
remotehost3:rh2adm> hdbnsutil -sr_stateConfiguration| grep -i "primary masters"

primary masters: clusterclusternode2

¢ VSRH—/—KRDIUVSRI—HNDOREDSSA7) — %A LET,

[root@clusterclusternodei]# pcs resource | grep Masters
* Masters: [ clusternode?2 ]

o sr_state #fEZEL T, SAPHANA Y R T AL ) r—o 3 v OBEKRERERLE T,
clusternode2:rh2adm> hdbnsutil -sr_state

System Replication State

N N N N N N N N N N N N N Y Y Y Ny YN

online: true

mode: primary
operation mode: primary
site id: 2

site name: DCH

is source system: true

is secondary/consumer system: false

has secondaries/consumers attached: true
is a takeover active: false

is primary suspended: false

Host Mappings:

A A A A A A A A A

clusternode1 -> [DC3] remotehost3
clusternode1 -> [DC1] clusternode1
clusternodet -> [DC2] clusternode2

Site Mappings:

DC1 (primary/primary)
|---DC3 (syncmem/logreplay)
|---DC2 (syncmem/logreplay)

Tier of DC1: 1
Tier of DC3: 2
Tier of DC2: 2

Replication mode of DC1: primary
Replication mode of DC3: syncmem
Replication mode of DC2: syncmem
Operation mode of DC1: primary

Operation mode of DC3: logreplay
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Operation mode of DC2: logreplay

Mapping: DC1 -> DC3
Mapping: DC1 -> DC2
done.

SAPHANA Y 25 L L 7Y —2 3 VBRI, DC2H LU DCIICERINDE TS1< Y —(DCHH1
2HYFET, ¥ L TWBremotehost3 TDOL T r—o 3 VEARIE, UWTAFERALTRRTEE
-a—o

remothost3:rh2adm> hdbnsutil -sr_stateConfiguration

System Replication State

N N N N N N N N N N N N N Y Y Ny Ny PN

mode: syncmem
site id: 3

site name: DC3
active primary site: 1

primary masters: clusternode1
done.

offline T# % remotehost3 EDF7T—4 X—2X (&, globalini 7 71 JILODTY N —%Fzv I LZET,

o FAKNARB: VSRARI—KNTI7 4\ A—1"—%FE L. SAPHana-clone-resource Dl %
#ELEd,

I [root@clusternode]# pcs resource move SAPHana_RH2_02-clone clusternode2

pa )

SAPHana #® clusternode2 T7OE— I TWBEFEIK, 70—V )Y —2R %
clusternodel ICRRENT Z2ENHY £9, ZDHITIX, SAPHana A
clusternodel TR INTWAZEABELTVWET,

HHEHEAINITEA, URIDOT X b E@ERRICIHAOFEKIDSMER I ND D, RDEL D ICKRTRT
TET,

[root@clusternode]# pcs constraint location
Location Constraints:
Resource: SAPHana_RH2_02-clone
Enabled on:
Node: clusternodei (score:INFINITY) (role:Started)

VA —NBURASBETE. GHHIEERINAVRY., ZORMICL>THDZ 1)L
F—N—DEBINET, £EI120FHFEE, VV—R%EI)T7$T2I&TY,

e JY—X%=ZJ)FTLET,
[root@clusternode]# pcs constraint location
Location Constraints:

Resource: SAPHana_RH2 02-clone
Enabled on:
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28

Node: clusternodei (score:INFINITY) (role:Started)
[root@clusternodel]# pcs resource clear SAPHana_RH2_02-clone
Removing constraint: cli-prefer-SAPHana_RH2_02-clone

VY —2R%9YY—=vT7vTLET,

[root@clusternode]# pcs resource cleanup SAPHana_RH2_02-clone
Cleaned up SAPHana_RH2_02:0 on clusternode2

Cleaned up SAPHana_RH2_02:1 on clusternode1

Waiting for 1 reply from the controller

... got reply (done)

IREDREAELEFT, APTIMNELRHZL TVy—2a v RAT—YRARTT DHEIE
32HYFT, remotehost3DTSA <) —DSHEHET,

remotehost3:rh2adm> hdbnsutil -sr_stateConfiguration| grep -i primary
active primary site: 1
primary masters: clusternode1

HAIIKIE, 754 < Y —% clusternode2 ICEENT 274-DICT A NERBTEIICTSA < —
THo7=H 4 M1 F & clusternodel RRINF T, RIC. ILWITSATY)—TYRAT A
L7V =23 VDRAT—9A%BRBLET, 9. HFHILLW IS4 7 ) —%2BRELET,

[root@clusternodel]# pcs resource | grep Master
* Masters: [ clusternode?2 ]

Z Z Tl remotehost3%#BEZT I2UNENHEIAEEIMHYET, BET AN EERITTS
& T34 ) —%TTD clusternodel ICR G AIgEELHY £, TDIFE. YATLDOLTY
T—=2aVhBEELTWEINEINERET I I3IBEOAEFGHYEY, T34 —/—FK
T. clusternode2 "E1TL £,

clusternode2:rh2adm> cdpy
clusternode2:rh2adm> python
$DIR_EXECUTABLE/python_support/systemReplicationStatus.py
|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary
|Secondary |Secondary |Secondary |Secondary  |Replication |Replication |Replication
|Secondary |
| | | | | | |[Host |Port  |Site ID |Site Name |Active
Status |Mode |Status  |Status Details |Fully Synced |
e R R R Bl B e e ] ]

| | | | |

|ISYSTEMDB |clusternode2 |30201 |nameserver | 1| 2|DC2 |clusternodel |
30201 | 1 |DCH |[YES ISYNCMEM  |ACTIVE | | True |

[RH2  |clusternode2 |30207 |xsengine | 2| 2|DC2 |clusternode1 | 30207 |
1 |DCH [YES |ISYNCMEM |ACTIVE | | True |

|[RH2  |clusternode?2 |30203 |indexserver | 3| 2]|DC2 |clusternode1 | 30203
| 1 |DCH [YES |ISYNCMEM |ACTIVE | | True |

status system replication site "1": ACTIVE
overall system replication status: ACTIVE

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N N A



$58 72 b r—2

mode: PRIMARY
site id: 2
site name: DC2

Z DH AT remotehost3 BRRI N WIBEE I, remotehost3 A BEHFT I2HNELHY FT,
B8R T DHIIC. BEROETRAEERTILDICTSA<)—/—RTUTAEEITLTLLES
LN,

clusternode2:rh2adm> watch python
$DIR_EXECUTABLE/python_support/systemReplicationStatus.py

INT, UTOOYY RAEFEHEL Tremotehost3 ZBEFTXBLHICHRY T,

remotehost3:rh2adm> hdbnsutil -sr_register --remoteHost=clusternode? --
remotelnstance=${TINSTANCE]} --replicationMode=async --name=DC3 --remoteName=DC2
--operation

Mode=logreplay --online

adding site ...

collecting information ...

updating local ini files ...

done.

remotehost3 DT — I R—ZANFLFEBINTVWARWEETE, YRAFALAL Y yr—v3 VR
FT—HZADHAILIBBDOY A MHARRIINFET,
remotehost3 TT—49R—RAAELENT S &, BEFREKRTTEET,

remotehost3:rh2adm> HDB start

StartService
Impromptu CCC initialization by 'rscpClnit'.
See SAP note 1266393.
OK
OK
Starting instance using: /usr/sap/RH2/SYS/exe/hdb/sapcontrol -prot NI_HTTP -nr 02 -
function StartWait 2700 2

04.09.2023 11:36:47
Start
OK

LEETEELZE=49—ICIE. remotehost3 DEIHIN T CICRTIINE T,

o TILRTICIK,. TANEBERITLET, FEDTAKITIE, T34 —%/—RICHPUYE
2352 ETYT, Ihid, remotehost3 D globalini THREIN, T—IR—XAEZFABLET,
TFT—IAR=—AIHFEBTZHEEHY FTITHN. BEHEINLRWRY, YAFLLTYy—v 3y
DAT—H ZADOHAICIERF-INEHA,

ML, SAPHANA Y ZFT AL T Y=o 3 VAT —49 ZADME 8 8BLTLEI L,
55.7AM3: o547 )—/—R&EI3FBEBOHA MIT7zAIA—/"—TF
5
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F2ANDORHEAE TS5AR)—%3BEDY A MIT A IF—/"—
LY,

TAVE)—DNIBEOYA MIBEEZEIND,

e DCI. DC2. DC3 E® SAP HANA HFxfE L
W5,

o VISR —NDNIZT—PELELIHFHLTL
%,

o VATFLL TN —TavhREIN. B
HINTW3 (%python
systemReplicationStatus.py ##:z3 L
TLEIW),

F A MDFIE EETE3 LI, 7549 —% maintenance-
mode ICL %9,

% hdbnsuttil -sr_takeover %R L T. 3&B®
J—RDSHANA TF—IR—=%&ETFTA 9 F—nN—L
9,

F 2 N DOBA SAP HANA commandon remotehost3: rh2adm>:
hdbnsutil -sr_takeovers* =17 L £ 7.

FRAMNDEZSY VY 3FEBEDY 1 ;T remotehost3:rh2adm> watch
hdbnsutil -sr_state#=17 L %7,

B X &
AFINBER o 3BAD/—FHTSATY—IcRY F
3—0
e THAVH—J)—RKINTS4<T)—<R
4 —% remotehost3 ICERL 9, LIID
T4 Y—/—REHLWTS/4< ) —
ICBEHRIIVREIrHYET,

MEREEICR T Ak FAN4TS47)—/—REI1ZBBOYA MC
TTANNY T B ERITLET,

AEHl 7 R BA:

o F—YIN—ZAOWR EFHEALTT—IR—ABRFINTVNENEIHE A L. LT
H—2avDRT—H AERELEY,

I clusternode2:rh2adm> hdbnsutil -sr_state | egrep -e "*mode:|primary masters”

HADE Z L TICRLES,

mode: syncmem
primary masters: clusternode1
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ZDBZE. 7547 —F—49~R—2|Z clusternodel TT, clusternodel TZ DAY Y RAZETT 3
E. U ELONET,

I mode: primary

ZDTS5AT)—/)—RT, YAFLL TNV =3 VDRTFT—HRAERRTBHIEETEFT, UTF
DEHITHYFT,

clusternode1:rh2adm> cdpy

clusternode1:rh2adm> python systemReplicationStatus.py

|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary  |Replication |Replication |Replication |Secondary |

| | | | | | |[Host  |Port  |Site ID |Site Name |Active Status
[Mode |Status  |Status Details |Fully Synced |

|[SYSTEMDB |clusternodei |30201 |nameserver | 1] 1|DCA [remotehost3 | 30201 |
3 |DC3 [YES |ISYNCMEM  |ACTIVE | | True |

|[RH2  |clusternodel |30207 |xsengine | 2| 1|DCA [remotehost3 | 30207 | 3
IDC3 |[YES ISYNCMEM  |ACTIVE | | True |

|[RH2  |clusternodel |30203 |indexserver | 3| 1]|DC1 [remotehost3 | 30203 | 3
IDC3 |[YES ISYNCMEM  |ACTIVE | | True |

|[SYSTEMDB |clusternodei |30201 |nameserver | 1] 1|DCA |clusternode2 | 30201 |
2 |DC2 [YES |ISYNCMEM  |ACTIVE | | True |

|[RH2  |clusternodel |30207 |xsengine | 2| 1|DCA |clusternode2 | 30207 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

|[RH2  |clusternodel |30203 |indexserver | 3| 1]|DC1 |clusternode2 | 30203 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

status system replication site "3": ACTIVE
status system replication site "2": ACTIVE
overall system replication status: ACTIVE

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N A

mode: PRIMARY
site id: 1
site name: DCA1

o INTHEYLBEBNEXL. BIOI4 Y RIT3IDD/—RIRTTOVRTFLLT) r—
VAVATF—HADERERKBTEXZET,

3ADEZS—IF. TAMNZRBIZ2ANICERTILEL’HY ET, TAMDETINDE &, HARE
HYFEY, LED>T TAMPETLTWRVWRY, ZOFEFRFTLET,

FWTSA4<)—/— KT, clusternodel IZF X RRICHIDD 4 V RO TEITINTWE L7,

clusternode:rh2adm> watch -n 5 'python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py ;
echo Status $?°

clusternodel DHEAIFLLTFDO LD ICHRY F T,

I Every 5.0s: python
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/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicati...
clusternodet: Tue XXX XX HH:MM:SS 2023

|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary |

Replication |Replication |Replication |Secondary |

| | ]| | | | |Host |Port  |Site ID |Site Name |Active Status |
Mode |Status |Status Details |Fully Synced |

|ISYSTEMDB |clusternodei |30201 |nameserver | 1| 1|DCH [remotehost3 | 30201 |
3|DC3 |YES |

ASYNC |ACTIVE | | True |

|RH2 |clusternodei |30207 |xsengine | 2| 1|DC1 [remotehost3 | 30207 | 3|DC3
IYES |

ASYNC |ACTIVE | | True |

|RH2 |clusternodei |30203 |indexserver | 3| 1|DCAH [remotehost3 | 30203 | 3 |DC3
IYES |

ASYNC |ACTIVE | | True |

|[SYSTEMDB |clusternodei |30201 |nameserver | 1| 1|DCH |clusternode2 | 30201 |
2|DC2 |YES |

SYNCMEM  |ACTIVE | | True |

|RH2 |clusternodei |30207 |xsengine | 2| 1|DC1 |clusternode2 | 30207 | 2 |DC2
IYES |

SYNCMEM  |ACTIVE | | True |

|RH2 |clusternodei |30203 |indexserver | 3] 1|DCH |clusternode2 | 30203 | 2|DC2
IYES |

SYNCMEM  |ACTIVE | | True |

status system replication site "3": ACTIVE
status system replication site "2": ACTIVE
overall system replication status: ACTIVE

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N N A

mode: PRIMARY
site id: 1

site name: DC1
Status 15

remotehost3 ¢, LAYV RAEZETLET,

remotehost3:rh2adm> watch -n 5 'python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py ;
echo Status $?'

IGBEFLULTDEL S ICY F£9,
I this system is either not running or not primary system replication site

TAMN 7 TANA—N—%RBLEE. HAOREEINIT, HAR TR REABEINZEHDTS
A< —/—RDBIEBPRTVET,
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2HEBED/ — ROEEIFFIC, LTFAMThbhET,
I clusternode2:rh2adm> watch -n 10 'hdbnsutil -sr_state | grep masters'

Zhicky, MEDTRAY — clusternodel BRIRIIN, Z7TA4IA—N"—ORBERICDUYEZONE
_a—o

o IRTHAELSEREINTWSZ & ZMHERT 511, globalini HHEERL TS ZE W,
e DCI. DC2. DC3 O global.ini ##3 L £ 9.

3DDFTARTD/ —RT, globalini KU TaEHZIBRELNHY ET,

[persistent]

log_mode=normal

[system_replication]
register_secondaries_on_takeover=true

LUTR®D & S IC globalini ##RETE £ 7,
I clusternode1:rh2adm>vim /usr/sap/$SAPSYSTEMNAME/SY S/global/hdb/custom/config/global.ini
o [# 7> 3V]% 5 R4 —% maintenance-mode IZ L £,
I [root@clusternode]# pcs property set maintenance-mode=true

F 2 MAIZ, maintenance-mode ZREETICT A LA —/N—DHEET DT &MY F
T, BHDTAMIRLTEITTEZT, VAN —ZETIZRELIHYETTH, BNLEVWE
IFTRDT, FHEELICEMELEY., 54T —ICBETEA T avICid7o/ERTEZFE
/‘JO

o FRAMNAEMKBLET, DCI3ICT AN A —/N—LZET, remotehost3 TlE, REETLTLE
T LY,

remotehost3:rh2adm> hdbnsutil -sr_takeover
done.

TAMDPREBRINI LD, UANCHBINAAEZS —DHEDZRR L TSI,

clusternodel Tld, Y RAFALL T r—> 3> 25 —4 AT remotehost3 & & U clusternode2 (DC2)
EDEAGRNERDNET,

Every 5.0s: python /usr/sap/RH2/HDB02/exe/python_support/systemReplicationStatus.py ; echo
Status $? clusternode1: Mon Sep 4 11:52:16 2023

|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary  |Replication |Replication |Replic

ation |Secondary |

| | | | | | |[Host |Port  |Site ID |Site Name |Active Status
[Mode |Status  |Status

Details |Fully Synced |
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|[SYSTEMDB |clusternodei |30201 |nameserver | 1] 1|DCA |clusternode2 | 30201 |
2 |DC2 [YES |ISYNCMEM |ERROR |Commun

ication channel closed | False |

|[RH2  |clusternodel |30207 |xsengine | 2| 1|DCA |clusternode2 | 30207 | 2
IDC2 |[YES ISYNCMEM  |ERROR |Commun

ication channel closed | False |

|[RH2  |clusternodel |30203 |indexserver | 3| 1]|DC1 |clusternode2 | 30203 | 2
IDC2 |[YES ISYNCMEM  |ERROR |Commun

ication channel closed | False |

status system replication site "2": ERROR
overall system replication status: ERROR

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N N A

mode: PRIMARY
site id: 1

site name: DC1
Status 11

JSAY—IZZDEEARHBLEFFA, YRATLL TV SF—Y a3 VDRAT—YZADRY I— RAFERT
5 &, ReturncodeNiETZS—%RL., MOHIDEELFHZEERLET, 7I7/EADHNIK 5
< maintenance-mode I[CA% &L WTL & D,

remotehost3 BT LW TS 4 < 1) —ITA Y, clusternode2 (DC2)H B EIFIC remotehost3 TH LW TS
ARV =& LTEHINET,

remotehost3 DY AT AL L T r—= 3 VIREDH 116,

Every 5.0s: python /usr/sap/RH2/HDB02/exe/python_support/systemReplicationStatus.py ; echo
Status $? remotehost3: Mon Sep 4 13:55:29 2023

|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary  |Replication |Replication |Replic

ation |Secondary |

| | | | | | |[Host |Port  |Site ID |Site Name |Active Status
[Mode |Status  |Status

Details |Fully Synced |

|ISYSTEMDB |remotehost3 |[30201 [nameserver | 1] 3|DC3 |clusternode2 | 30201 |
2 |DC2 [YES |ISYNCMEM  |ACTIVE |

| True |
|IRH2  |remotehost3 |30207 |xsengine | 2| 3|DC3 |clusternode2 | 30207 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE |

| True |
|IRH2  |remotehost3 |30203 |indexserver | 3| 3|DC3 |clusternode2 | 30203 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE |

| True |

status system replication site "2": ACTIVE
overall system replication status: ACTIVE

Local System Replication State
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mode: PRIMARY
site id: 3

site name: DC3
Status 15

RYI—KRI5TIX, IXRTEEHY ZFHAD. clusternodel B’HY FHA, TNIETFETHEEHRT I
EXxHYFET, LAIDTS54 <) —clusternodel IZ) A hIhTWiAWkH, LT r—y a3 voBEk
IEkbhFd,

e maintenance-mode % E L ¥,

PSR —D1D20D/)— KT S5 AXY—IC maintenance-mode A E T REIICE LT > TLWARWES
&, U Foavy RaEELET,

I [root@clusternodel]# pcs property set maintenance-mode=true
maintenance-mode B’ 7V 7 4 J THINE I N ZMHRT BICIF. UTFOAYY REETLET,

[root@clusternode]# pcs resource
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology_RH2_02] (unmanaged):
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode2
(unmanaged)
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode1
(unmanaged)
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable, unmanaged):
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana Slave clusternode2 (unmanaged)
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana Master clusternode1 (unmanaged)
*vip_RH2_02_MASTER (ocf::heartbeat:IPaddr2): Started clusternode1 (unmanaged)

):
):

)Y —IBEBRRATRIINE T, ik, 77 X4 —71 maintenance-mode=true TH 23 Z & %
RLTWET, REIP 7 KL RIE, clusternodel TR X EEEIINFE T, IO/ —RTIDIP %{&
A9 %% &%, maintanence-mode=true Z & E 9 S HIIC vip_RH2_02_MASTER ZEMIC L T £
W,

I [root@clusternode]# pcs resource disable vip_ RH2_02_MASTER

e clusternodel #FB&$%9 % &, clusternodel T sr_state 229 % &. DC2 ICOAFEFBHIRT
IhZxEd,

clusternode1:rh2adm> hdbnsutil -sr_state

System Replication State

N N N N N N N N N N N N N Y Y Y Ny Y PN

online: true

mode: primary
operation mode: primary
site id: 1

site name: DCH

is source system: true
is secondary/consumer system: false
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has secondaries/consumers attached: true
is a takeover active: false
is primary suspended: false

Host Mappings:

A A A A A A A A

clusternode1 -> [DC2] clusternode2
clusternode1 -> [DC1] clusternode1

Site Mappings:

DC1 (primary/primary)
|---DC2 (syncmem/logreplay)

Tier of DC1: 1
Tier of DC2: 2

Replication mode of DC1: primary
Replication mode of DC2: syncmem

Operation mode of DC1: primary
Operation mode of DC2: logreplay

Mapping: DC1 -> DC2
done.

772U, DC2 2RI &, T4 —FT—9R—HY—N"—@FDCIIIRYZET, TDf
&, DCILLDBMIIELLHY TEA,

I clusternode2:rh2adm> hdbnsutil -sr_state

DCITYRTALLTIYr—2avDRAT—IREHRTZE, BYI— RIEFRALRR2ICHY F
¥, LA >T,. DC12BEHFITINELHYET,

ZOAR YV RAEFEALT. LUBIO TS5 4 <) — clusternodel & remotehost3 DFLWEAHV S ) —&
LTEHZETEEY,

clusternode1:rh2adm> hdbnsutil -sr_register --remoteHost=remotehost3 --
remotelnstance=${TINSTANCE]} --replicationMode=async --name=DC1 --remoteName=DC3 --
operationMode=logreplay --online

BERNITTTDE, 32DHA M IRTLTYr—hIh, AT (BRYTI—RK) D 15ILZEDY

9, INHKRBLAEBEIX. DCIBLVDCITOL Y r—2 a vEREFEITHRT Z2BELH

YET, EhVY ) —DEFICBEINTVWBFIRICK > TLEIW, &2, UTFEFERALT. B
FEORE{REZ—EBEXRRLET,

I hdbnsutil -sr_state

BEORZREHIRYT 2ICIE. REFRATEET,

I clusternode:rh2adm> hdbnsutil -sr_unregister --name=DC2
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TA
TY,

BEETAMNT—ZR

Mald, TAMIDRICETIDIEZBELALDTDTY, @EFIREE, TAM4ZETITEHILE

56. 7TAN4 T4 )—/—REZ1FBOYA MIT ARy I T3

FAMNDHE

T XA MDFIE

FRAMNDEZSY VY

TSAR) WIS RY—/)—KICR S,

TIAIWNRNY I LTISRY—2BEAICT 3,

3IFHOHYA et AVY ) —E LTEERT 2,

® SAPHANA 7SS4 <Y—/—KMN3EEHD
T4 NTHRELTWS,

o UVISRY—DEABICTEEB L TLW 5B,

e 7o A4 —hH maintenance-mode (Z7/: >
TWw3,

o LRIDY SR —TZ43)—ILT7IER
TE %,

VIR —DFRINDT54<) —%HALE
ER

DC3 /—RAMBDCI/—RICTzAIF—nR—L &
ER

LRIOEAVS Y =D LWTSA <) =LY E
Lol EI N EHRELET,

remotehost3 ZH L WA VS —& L TEEHEL
F9,

2 5 24 —% maintenance-mode=false IC:%E
L. V95RY—%B|EmIFEILET,

FLWTSM <) —DEERFIC, JROOAY Y RESE
TLET,

remotehost3:rh2adm> watch python
$DIR_EXECUTABLE/python_support/system
ReplicationStatus.py [root@clusternode1]#
watch pcs status --full on the secondary
start: clusternode:rh2adm> watch hdbnsutil -
sr_state
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T X N DR VSR —DFBRIND T4 ) %R LZF
¢ : [root@clusternodei]# pcs resource

VIPELU7TOE—MIN/ZSAPHANA Y Y —2R
LR LWBEMA TSI <Y —TCHBRAL/—FK
LTTEFTTILENHY FT,

ZOBENRTS A< —FT:
clusternodei:rh2adm> hdbnsutil -
sr_takeover

LRIOTZ4< ) —%&HLWEhYF)—&LTHE
BHLET,

clusternode1:rh2adm> hdbnsutil -sr_register
\ --remoteHost=clusternode1 \ --
remotelnstance=${TINSTANCE} \ --
replicationMode=syncmem \ --name=DC3 \ --
remoteName=DC1 \ --
operationMode=logreplay \ --
force_full_replica \ --online

maintenance-mode=false #3583 %&. 752
H—DBIEHmIBELE T,

HEFEINDER HLWTSA<)—HNSAPHANA 2 BEFLZ T,

LTV —2a Y RF—H AT, 320%4 hTR
THLTUT—h SN ENRINET,

2BEDISRY—HA MY, FILWTS A< —IC
HEWICEEHZINE T,

Disaster Recovery (DR)% 4 Md. T—9 R—XDiE
mL7yUhnichyEd,

MERREICE T A& TANIERGFLET,

EES pANEEZ
e 5 X4 —7 maintenance-mode IC7> TWA O HEZRL F T,

[root@clusternode]# pcs property config maintenance-mode
Cluster Properties:
maintenance-mode: true

maintenance-mode ' true TRWGEIX, ROL I ICRETEET,
I [root@clusternode]# pcs property set maintenance-mode=true

¢ JRFTLL TN I—2aVDRAT—IRAEERL., IRNTD/—RTTZM47)—T—4H~R—
AERBELET, FT. REFALTT 47 —T—IXR—2%mHELFT,

I clusternode1:rh2adm> hdbnsutil -sr_state | egrep -e "*mode:|primary masters"
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HA, LTFOLDICRY FT,

clusternodel TI& :

clusternode1:rh2adm> hdbnsutil -sr_state | egrep -e "*mode:|primary masters"
mode: syncmem
primary masters: remotehost3

clusternode2 DIHBE :

clusternode2:rh2adm> hdbnsutil -sr_state | egrep -e "*mode:|primary masters”
mode: syncmem
primary masters: remotehost3

remotehost3 Tld., U TFEITVWE T,

remotehost3:rh2adm> hdbnsutil -sr_state | egrep -e "*mode:|primary masters"
mode: primary

320D/ —RTW, 7543 —F—49~R—lF remotehost3 TF, TDTSS5AT) —F—49~R—T
. 32FTRTD/—RTYRFLLTY =23 VDRTF—H A active THY, BYIA—KH15
THHIULEIHYZET,

remotehost3:rh2adm> python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py
|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary  |Replication |Replication |Replication |Secondary |

| | | | | | |[Host  |Port  |Site ID |Site Name |Active Status
[Mode |Status  |Status Details |Fully Synced |

|ISYSTEMDB |remotehost3 |[30201 [nameserver | 1] 3|DC3 |clusternode2 | 30201 |
2 |DC2 [YES |ISYNCMEM  |ACTIVE | | True |

|IRH2  |remotehost3 |30207 |xsengine | 2| 3|DC3 |clusternode2 | 30207 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

|IRH2  |remotehost3 |30203 |indexserver | 3| 3|DC3 |clusternode2 | 30203 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

|ISYSTEMDB |remotehost3 |[30201 [nameserver | 1] 3|DC3 |clusternode1 | 30201 |
1 |DCH [YES |ISYNCMEM  |ACTIVE | | True |

|IRH2  |remotehost3 |30207 |xsengine | 2| 3|DC3 |clusternode1 | 30207 | 1
IDC1 |[YES ISYNCMEM  |ACTIVE | | True |

|IRH2  |remotehost3 |30203 |indexserver | 3| 3|DC3 |clusternode1 | 30203 | 1
IDC1 |[YES ISYNCMEM  |ACTIVE | | True |

status system replication site "2": ACTIVE
status system replication site "1": ACTIVE
overall system replication status: ACTIVE

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N A

mode: PRIMARY
site id: 3

39



Red Hat Enterprise Linux for SAP Solutions 8 BEERIBD /=D SAPHANA R — V7 v TINFI—F vy b X7,

site name: DC3
[rh2adm@remotehost3: python_support]# echo $?
15

e 3DMDsr states NITRT—EBLTHEINEIDZHERLET,
3 DM/ — RFARTT hdbnsutil -sr_state --sapcontrol=1 |grep site.*Mode #3317 L T I\,

I clusternode1:rh2adm>hdbnsutil -sr_state --sapcontrol=1 |grep site.*Mode
I clusternode2:rh2adm>hsbnsutil -sr_state --sapcontrol=1 | grep site.*Mode

I remotehost3:rh2adm>hsbnsutil -sr_state --sapcontrol=1 | grep site.*Mode
COHAEITRTD/ —RTRLTHI2RBENHY FT,

siteReplicationMode/DC1=primary
siteReplicationMode/DC3=async
siteReplicationMode/DC2=syncmem
siteOperationMode/DC1=primary
siteOperationMode/DC3=logreplay
siteOperationMode/DC2=logreplay

o DYV 4 Y RUTEZS )V T%ZRIBLET,

clusternodel B’EEF T 2HEIE. LTDLDITAHY 7,

clusternode:rh2adm> watch "python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py;
echo \$?"

remotehost3 MEEH TIL, ULTFDLIICHRY T,

remotehost3:rh2adm> watch "python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py;
echo \$?"

clusternode2 " E2EIT 255 :

I clusternode2:rh2adm> watch "hdbnsutil -sr_state --sapcontrol=1 |grep siteReplicationMode"

e FRAMERIBLIT,

clusternodel ~AD 7 = A LA —/8—(F, clusternodel THEENT B IIE. UTFEETLET,

clusternode1:rh2adm> hdbnsutil -sr_takeover
done.

o E-S—DHNZEWRELET,

clusternodel D E=ZF —IIRD LI ICEEINF T,
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Every 2.0s: python systemReplicationStatus.py; echo $?
clusternode1: Mon Sep 4 23:34:30 2023

|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary  |Replication |Replication |Replication |Secondary |

| | | | | | |[Host  |Port  |Site ID |Site Name |Active Status
[Mode |Status  |Status Details |Fully Synced |

|ISYSTEMDB |clusternodei |30201 |nameserver | 1] 1|DCA |clusternode2 | 30201 |
2 |DC2 [YES |ISYNCMEM |ACTIVE | | True |

|[RH2  |clusternodel |30207 |xsengine | 2| 1|DCA |clusternode2 | 30207 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

|[RH2  |clusternodel |30203 |indexserver | 3| 1]|DC1 |clusternode2 | 30203 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

status system replication site "2": ACTIVE
overall system replication status: ACTIVE

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N N A

mode: PRIMARY
site id: 1

site name: DC1
15

BEAELRYI—NI5TY, clusternode2 DE=ZY —IZRDLHICEEINF T,

Every 2.0s: hdbnsutil -sr_state --sapcontrol=1 |grep site.*"Mode
clusternode2: Mon Sep 4 23:35:18 2023

siteReplicationMode/DC1=primary
siteReplicationMode/DC2=syncmem

siteOperationMode/DC1=primary
siteOperationMode/DC2=logreplay

DCI3E < m>THY, BERTZLENHY FJ, remotehost3 Tl, systemReplicationStatus A
IS—%BEL, YFy—YaA—KDBNIKEDY T,

o UVSRH—/)—RKMBEFINZIHNEDINIZHRELET,
clusternode1:rh2adm> hdbnsutil -sr_state

System Replication State

N N N N N N N N N N N N N Y Y Ny Ny Y PN

online: true

mode: primary
operation mode: primary
site id: 1

site name: DC1

is source system: true
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is secondary/consumer system: false

has secondaries/consumers attached: true
is a takeover active: false

is primary suspended: false

Host Mappings:

A A A A A A A A

clusternode1 -> [DC2] clusternode2
clusternode1 -> [DC1] clusternode1

Site Mappings:
DC1 (primary/primary)
|---DC2 (syncmem/logreplay)

Tier of DC1: 1
Tier of DC2: 2

Replication mode of DC1: primary
Replication mode of DC2: syncmem

Operation mode of DC1: primary
Operation mode of DC2: logreplay

Mapping: DC1 -> DC2
done.

Site Mappings A& R I N1, clusternode2 (DC2NBEHFZKINZE L 7=,
o vip )V —REWRIEFBEMLIT,

[root@clusternodel]# pcs resource
* Clone Set: SAPHanaTopology RH2_02-clone [SAPHanaTopology RH2_02]
(unmanaged):
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started
clusternode2 (unmanaged)
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started
clusternode1
(unmanaged)
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable, unmanaged):
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Master clusternode2 (unmanaged)
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Slave clusternode1
(unmanaged)
*vip_RH2_02_MASTER (ocf::heartbeat:IPaddr2): Stopped (disabled, unmanaged)

vip ) ¥ —Z vip_RH2_02_MASTER »'{£1t L ¢, BERET 2013, UTFoavy KEET
L/ i’a—o

[root@clusternodei]# pcs resource enable vip_ RH2_02_MASTER
Warning: 'vip_RH2_02_MASTER' is unmanaged

2 5 A4 —|% maintenance-mode=false T/ WRY )Y —X ZRA L Wk, BEIXETY,
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e /5 24 — maintenance-mode #{Z1t L7,

maintenance-mode % {Z1- 9 3RIC, BDEZHRT BH7DIC, BIDT 4V RIT2DODE=ZY—%i2
BT A2MNELADHY FJ, clusternode2 T. LULTFEEFTLET,

I [root@clusternode2]# watch pcs status --full

clusternodel T, JR&=ZETL XY,

clusternode:rh2adm> watch "python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py;
echo $?"

LLIFAZE4TL T, clusternodel ® maintenance-mode DR EARBTE B LD I1ICHY F L7,

I [root@clusternodei]# pcs property set maintenance-mode=false

clusternode2 ME=ZH —IlIE, IRTHAFEBYICEITINTVWBRIENRRTINET,

Every 2.0s: pcs status --full
clusternode1: Tue Sep 5 00:01:17 2023

Cluster name: cluster1
Cluster Summary:
* Stack: corosync
* Current DC: clusternode1
(1) (version 2.1.2-4.el8_6.6-ada5c3b36e2) - partition with quorum
* Last updated: Tue Sep 5 00:01:17 2023
* Last change: Tue Sep 5 00:00:30 2023 by root via crm_attribute on clusternode1

* 2 nodes configured
* 6 resource instances configured

Node List:
* Online: [ clusternodet
(1) clusternode2 (2) ]

Full List of Resources:
* auto_rhevm_fencel (stonith:fence_rhevm): Started clusternode1

* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology RH2_02]:
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode2
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode1

* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Slave clusternode?2
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Master clusternode1

*vip_RH2_02_MASTER (ocf::heartbeat:IPaddr2): Started clusternode1

Node Attributes:
* Node: clusternode1

(1):
* hana_rh2_clone_state : PROMOTED
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* hana_rh2_op_mode : logreplay
* hana_rh2_remoteHost : clusternode2
* hana_rh2_roles : 4:P:master1:master:worker:master

* hana_rh2_site :DCH1
*hana_rh2_sra -
* hana_rh2_srah -

* hana_rh2_srmode : syncmem
* hana_rh2_sync_state : PRIM
* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode1
* lpa_rh2_lIpt : 1693872030
* master-SAPHana_RH2_02 1150
* Node: clusternode2 (2):
* hana_rh2_clone_state : DEMOTED
* hana_rh2_op_mode : logreplay
* hana_rh2_remoteHost : clusternode1
* hana_rh2_roles : 4:S:master1:master:worker:master

* hana_rh2_site :DC2
*hana_rh2_sra -
*hana_rh2_srah -

* hana_rh2_srmode : syncmem

* hana_rh2_sync_state : SOK

* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode2
* Ipa_rh2_lIpt 130

* master-SAPHana_RH2_02 :100

Migration Summary:
Tickets:

PCSD Status:
clusternode1

: Online
clusternode2: Online

Daemon Status:
corosync: active/disabled

pacemaker: active/disabled
pcsd: active/enabled

FEEDONER, VSRIY—DV) =0Ty T THAINWTWE LI, 95RY—%59 Y=V Ty T
TEDICELET RNNAZADEICHY £, 7277

® remotehost3 % clusternodel DFILWTS A4 <) —ICBE&HKLF T,

Remotehost3 #BE KT 2MENHY XT, ETIKRZERT BICIE,. clusternodel THRHBL T ZX
LN,

clusternodei:rh2adm> watch -n 5 'python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py ;
echo Status $?'

remotehost3 TREEI L TL 72X LY,
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I remotehost3:rh2adm> watch 'hdbnsutil -sr_state --sapcontrol=1 |grep siteReplicationMode'
INT, UFDOOY Y R%&EFERAL Tremotehost3 ABEEHRTEX LD ICRYET,

remotehost3:rh2adm> hdbnsutil -sr_register --remoteHost=clusternode1 --
remotelnstance=${TINSTANCE]} --replicationMode=async --name=DC3 --remoteName=DC1 --
operationMode=logreplay --online

clusternodel D E=ZH —IZRD LI ICEEINF T,

Every 5.0s: python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py ;
echo Status $? clusternode1: Tue Sep 5
00:14:40 2023

|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary  |Replication |Replication |Replication |Secondary |

| | | | | | |[Host  |Port  |Site ID |Site Name |Active Status
[Mode |Status  |Status Details |Fully Synced |

|[SYSTEMDB |clusternodei |30201 |[nameserver | 1] 1|DCA [remotehost3 | 30201 |
3 |DC3 [YES |[ASYNC |ACTIVE | | True |

|[RH2  |clusternodel |30207 |xsengine | 2| 1|DCA [remotehost3 | 30207 | 3
IDC3 |[YES |JASYNC |ACTIVE | | True |

|[RH2  |clusternodel |30203 |indexserver | 3| 1]|DC1 [remotehost3 | 30203 | 3
IDC3 |[YES |JASYNC |ACTIVE | | True |

|[SYSTEMDB |clusternodei |30201 |nameserver | 1] 1|DC1 |clusternode2 | 30201 |
2 |DC2 [YES |ISYNCMEM  |ACTIVE | | True |

|[RH2  |clusternodel |30207 |xsengine | 2| 1|DCA |clusternode2 | 30207 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

|[RH2  |clusternodel |30203 |indexserver | 3| 1]|DC1 |clusternode2 | 30203 | 2
IDC2 |[YES ISYNCMEM  |ACTIVE | | True |

status system replication site "3": ACTIVE
status system replication site "2": ACTIVE
overall system replication status: ACTIVE

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N N A

mode: PRIMARY
site id: 1

site name: DC1
Status 15

F7-. remotehost3 DEZH —ITRDLIICEEREINE T,

Every 2.0s: hdbnsutil -sr_state --sapcontrol=1 |grep site.*"Mode
remotehost3: Tue Sep 5 02:15:28 2023

siteReplicationMode/DC1=primary

siteReplicationMode/DC3=syncmem
siteReplicationMode/DC2=syncmem
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siteOperationMode/DC1=primary
siteOperationMode/DC3=logreplay
siteOperationMode/DC2=logreplay

INT3ID2OTY M) —HBEHY. remotehost3 (DC3)A clusternodel (DCHH S L T r—hXh
Teehv ) =4 MIRYF L

o IARTD./— KRN clusternodel DV AT LL TV Hr—2 a3V RAF—H2AD—ETHZIMNEID
=HESRLET,

3 DM/ — R ARTT hdbnsutil -sr_state --sapcontrol=1 |grep site.*Mode Z3E1T L T 72X\,

I clusternode1:rh2adm> hdbnsutil -sr_state --sapcontrol=1 |grep site.*ModesiteReplicationMode
I clusternode2:rh2adm> hsbnsutil -sr_state --sapcontrol=1 | grep site.*Mode

I remotehost3:rh2adm> hsbnsutil -sr_state --sapcontrol=1 | grep site.*Mode
IRTD/— KT, BLHAZRBT2RENHY T,

siteReplicationMode/DC1=primary
siteReplicationMode/DC3=syncmem
siteReplicationMode/DC2=syncmem
siteOperationMode/DC1=primary
siteOperationMode/DC3=logreplay
siteOperationMode/DC2=logreplay

e pcs status --full 5L SOK ZHER L £9, UTFEETLET,
I [root@clusternodel]# pcs status --full| grep sync_state

HAE PRIM #7213 SOK DWITNNTHIUELHY X7,

* hana_rh2_sync_state : PRIM
* hana_rh2_sync_state : SOK

BEBIC. VA9 —DRT—4 R, sync_state PRIME LUV SOK 25L& D ICAY £,

[root@clusternodei]# pcs status --full
Cluster name: cluster1
Cluster Summary:
* Stack: corosync
* Current DC: clusternodet
(1) (version 2.1.2-4.el8_6.6-ada5c3b36e2) - partition with quorum
* Last updated: Tue Sep 5 00:18:52 2023
* Last change: Tue Sep 5 00:16:54 2023 by root via crm_attribute on clusternode1

* 2 nodes configured
* 6 resource instances configured

Node List:

* Online: [ clusternodet
(1) clusternode2 (2) ]
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Full List of Resources:
* auto_rhevm_fence1l (stonith:fence_rhevm): Started clusternode1

* Clone Set: SAPHanaTopology RH2_02-clone [SAPHanaTopology RH2_02]:
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode2
* SAPHanaTopology_ RH2_02 (ocf::heartbeat:SAPHanaTopology): Started clusternode1

* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Slave clusternode?2
* SAPHana_RH2_02 (ocf::heartbeat:SAPHana): Master clusternode1

*vip_RH2_02_MASTER (ocf::heartbeat:IPaddr2): Started clusternode1

Node Attributes:
* Node: clusternode1

(1):

* hana_rh2_clone_state : PROMOTED

* hana_rh2_op_mode : logreplay

* hana_rh2_remoteHost : clusternode2

* hana_rh2_roles : 4:P:master1:master:worker:master
* hana_rh2_site :DCH1

*hana_rh2_sra -
*hana_rh2_srah -

* hana_rh2_srmode : syncmem
* hana_rh2_sync_state : PRIM
* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode1
* lpa_rh2_lIpt : 1693873014
* master-SAPHana_RH2 02 1150
* Node: clusternode2 (2):
* hana_rh2_clone_state : DEMOTED
* hana_rh2_op_mode : logreplay
* hana_rh2_remoteHost : clusternode1
* hana_rh2_roles : 4:S:master1:master:worker:master

* hana_rh2_site :DC2
*hana_rh2_sra -
* hana_rh2_srah -

* hana_rh2_srmode : syncmem

* hana_rh2_sync_state : SOK

* hana_rh2_version :2.00.062.00
* hana_rh2_vhost : clusternode2
* Ipa_rh2_lIpt 130

* master-SAPHana_RH2_02 :100

Migration Summary:
Tickets:

PCSD Status:
clusternode1

: Online
clusternode2: Online
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Daemon Status:
corosync: active/disabled
pacemaker: active/disabled
pcsd: active/enabled

TARTCHBUOEEILEMET DI EEZHERTDICIE, VSRIY—DRAT—YADER LV T—IR—
2ADHER #BSRLTLEIL,
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FE6E EHLITY R

UTFD320EI2avT, ERRITYRZBNALET, FEAEDHE. & 1’FXDEQE®J5§I?J7&EEW
THIDICRILEFET, flzihEEEBICRBIHLTVWET, HAOE, X LOEHTHEINTWSIS
HhYyFET,

o ZDORFaAXYMIVZAIINTWEZIANTOITY RICKK, <sid>adm 1—
F—HARTIT2EDTHBHBAE. FTHRIC % TV TWET,

e rootuser "EFTTBITRTOIATY NIZIE, ELFBICH#MNMTVWTWVWET,

o OV RZRITIBICIK, EHBRHFED % I #Z2HRETFT,

6.1.SAPHANA OY >V K

SAPHANA O<% v KliZ, <sidsadm 21— —ICL > TEITINET, UTICHERLFT,

[root@clusternode]# su - rh2adm

clusternode1:rh2adm> cdpy

clusternode:rh2adm> pwd

/usr/sap/RH2/HDB02/exe/python_support

clusternode1:rh2adm> python systemReplicationStatus.py -h

systemReplicationStatus.py [-h|--help] [-a]--all] [-I|--localhost] [-m|--multiTaget] [-s|--site=<site
name>] [-t|--printLandscapeTree] [--omitSecondaryActiveStatus] [--sapcontrol=1]
clusternode1:rh2adm> python landscapeHostConfiguration.py -h
landscapeHostConfiguration.py [-h|--help] [--localhost] [--sapcontrol=1]
clusternode1:rh2adm> hdbnsutil # run hdbnsutil without parameters to get help

6.1.1. hdbclm = {#H L 7= SAPHANA O 1 R h—JL

3FEBDOYA MDA VAM=ILIZ, 2BBDOHA MDA VA RM—=ILEBUTWVWEY, 41 VA M=ILIE,
root I—H—& LT hdblem 2B L TERITTEEI, UENCAEASA VA M—ILINhTWRWI &%
229 %ICIE, hdbuninst #3217 L T, 2D/ —RKIZSAPHANADE A VA M—=)LEhTWARLWHAE
IHEHRLET,

HANA 7> A V2 h—IL D H A5

[root@remotehost3]# cd /software/DATA_UNITS/HDB_SERVER_LINUX_X86_64
root@DC3/software/DATA_UNITS/HDB_SERVER_LINUX_X86_64# ./hdbuninst
Option 0 will remove an already existing HANA Installation

No SAP HANA Installation found is the expected answer

DC3 TD HANA 4 Y 2 h—ILDHAHI :

----[root@remotehost3]# cd /software/DATA_UNITS/HDB_SERVER_LINUX_X86_64
# ./hdbuninst

Option 0 will remove an already existing HANA Installation

No SAP HANA Installation found is the expected answer

Example output of HANA installation:

[source,text]
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[root@remotehost3]# ./hdblcm

1 install

2 server

/hana/shared is default directory

Enter Local Hostname [remotehost3]: use the default name
additional hosts only during Scale-Out Installation y default is n
ENTER SAP HANA System ID: RH2

Enter Instance Number [02]:

Enter Local Host Worker Group [default]:

Select System Usage / Enter Index [4]:

Choose encryption

Enter Location of Data Volumes [/hana/data/RH2]:

Enter Location of Log Volumes [/hana/log/RH2]:

Restrict maximum memory allocation? [n]:

Enter Certificate Host Name

Enter System Administrator (rh2adm) Password: <YOurPasswd>
Confirm System Administrator (rh2adm) Password: <YOurPasswd>
Enter System Administrator Home Directory [/usr/sap/RH2/home]:
Enter System Administrator Login Shell [/bin/sh]:

Enter System Administrator User ID [1000]:

Enter System Database User (SYSTEM) Password: <YOurPasswd>
Confirm System Database User (SYSTEM) Password: <YOurPasswd>
Restart system after machine reboot? [n]:

AVAM—ILHRBRINBEIC, BEN) A PMRFIINIT,

SAP HANA Database System Installation
Installation Parameters
Remote Execution: ssh
Database Isolation: low
Install Execution Mode: standard
Installation Path: /hana/shared
Local Host Name: dc3host
SAP HANA System ID: RH2
Instance Number: 02
Local Host Worker Group: default
System Usage: custom
Location of Data Volumes: /hana/data/RH2
Location of Log Volumes: /hana/log/RH2
SAP HANA Database secure store: ssfs
Certificate Host Names: remotehost3 -> remotehost3 ~ System Administrator Home Directory:
/usr/sap/RH2/home
System Administrator Login Shell: /bin/sh
System Administrator User ID: 1000
ID of User Group (sapsys): 1010
Software Components
SAP HANA Database
Install version 2.00.052.00.1599235305
Location: /software/DATA_UNITS/HDB_SERVER_LINUX X86 64/server
SAP HANA Local Secure Store
Do not install
SAP HANA AFL (incl.PAL,BFL,OFL)
Do not install
SAP HANA EML AFL
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Do not install
SAP HANA EPM-MDS
Do not install
SAP HANA Database Client
Do not install
SAP HANA Studio
Do not install
SAP HANA Smart Data Access
Do not install
SAP HANA XS Advanced Runtime
Do not install
Log File Locations
Log directory: /var/tmp/hdb_RH2_hdblcm_install_2021-06-09_18.48.13
Trace location: /var/tmp/hdblcm_2021-06-09_18.48.13_31307.trc

Do you want to continue? (y/n):

yEAALTA VA M=ILERIBLE,

6.1.2. hdbsql % A L 7= Inifile D I B DHEER

clusternode1:rh2adm> hdbsql -i ${TINSTANCE} -u system -p YOurP8sswOrd
Welcome to the SAP HANA Database interactive terminal.

Type: \h for help with commands
\q to quit

hdbsqgl RH2=> select * from M_INIFILE_CONTENTS where section='system_replication’
FILE_NAME,LAYER_NAME, TENANT_NAME,HOST,SECTION,KEY,VALUE

"global.ini","DEFAULT","","" "system_replication","actual_mode","primary"
"global.ini","DEFAULT","","","system_replication","mode","primary"
"global.ini","DEFAULT","","","system_replication","operation_mode","logreplay"
"global.ini","DEFAULT","","" "system_replication","register_secondaries_on_takeover
" "true"

"global.ini","DEFAULT","","" "system_replication","site_id","1"
"global.ini","DEFAULT","","","system_replication","site_name","DC2"
"global.ini","DEFAULT","","","system_replication","timetravel_logreplay_mode","auto
"global.ini","DEFAULT",","","system_replication","alternative_sources",""
"global.ini","DEFAULT","","" "system_replication","datashipping_logsize_threshold",
"5368709120"
"global.ini","DEFAULT","","","system_replication","datashipping_min_time_interval",
"600"

"global.ini","DEFAULT","","" "system_replication","datashipping_parallel_channels",
ng
"global.ini","DEFAULT","","","system_replication","datashipping_parallel_processing
" "true"
"global.ini","DEFAULT","","","system_replication","datashipping_snapshot_max_retent
ion_time","300"
"global.ini","DEFAULT","","","system_replication","enable_data_compression","false"
"global.ini","DEFAULT","","","system_replication","enable_full_sync","false"
"global.ini","DEFAULT","","","system_replication","enable_log_compression","false"
"global.ini","DEFAULT","","" "system_replication","enable_log_retention","auto"
"global.ini","DEFAULT","","","system_replication","full_replica_on_failed_delta_syn
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c_check","false"
"global.ini","DEFAULT","","","system_replication","hint_based_routing_site_name",""
"global.ini","DEFAULT","","","system_replication","keep_old_style_alert","false"
"global.ini","DEFAULT","","","system_replication","logshipping_async_buffer_size","
67108864"
"global.ini","DEFAULT","","","system_replication","logshipping_async_wait_on_buffer
_full","true"
"global.ini","DEFAULT","","","system_replication","logshipping_max_retention_size",
"1048576"
"global.ini","DEFAULT","","","system_replication","logshipping_replay_logbuffer_cac
he_size","1073741824"

"global.ini","DEFAULT","","" "system_replication","logshipping_replay_push_persiste
nt_segment_count","5"
"global.ini","DEFAULT","","","system_replication","logshipping_snapshot_logsize_thr
eshold","3221225472"

"global.ini","DEFAULT","","" "system_replication","logshipping_snapshot_min_time_in
terval","900"
"global.ini","DEFAULT","","","system_replication","logshipping_timeout","30"
"global.ini","DEFAULT","","","system_replication","preload_column_tables","true"
"global.ini","DEFAULT","","","system_replication","propagate_log_retention","off"
"global.ini","DEFAULT","","","system_replication","reconnect_time_interval","30"
"global.ini","DEFAULT","" " "system_replication","retries_before_register_to_alter
native_source","20"

"global.ini","DEFAULT","","" "system_replication","takeover_esserver_without_log_ba
ckup","false"
"global.ini","DEFAULT","","","system_replication","takeover_wait_until_esserver_res
tart","true"
"global.ini","DEFAULT","","","system_replication","timetravel_call_takeover_hooks",
"off"
"global.ini","DEFAULT","","","system_replication","timetravel_log_retention_policy"
,"none"
"global.ini","DEFAULT","","","system_replication","timetravel_max_retention_time","
0"
"global.ini","DEFAULT","","","system_replication","timetravel_snapshot_creation_int
erval","1440"
"indexserver.ini","DEFAULT","","""system_replication","logshipping_async_buffer_si
ze","268435456"
"indexserver.ini","DEFAULT","","","system_replication","logshipping_replay_logbuffe
r_cache_size","4294967296"
"indexserver.ini","DEFAULT","","","system_replication","logshipping_replay_push_per
sistent_segment_count","20"

41 rows selected (overall time 1971.958 msec; server time 31.359 msec)

6.1.3. T — 9 N— X DR
FIR—ZANEFTINTVEANEINERR L. BEDTF17)—/—RERHELET,

F—HIR—RAA VA VADY A MRER

clusternode1:rh2adm> sapcontrol -nr ${TINSTANCE} -function
GetSystemlinstancelList

23.06.2023 12:08:17
GetSystemlinstancelList
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OK
hostname, instanceNr, httpPort, httpsPort, startPriority, features, dispstatus
nodet, 2, 50213, 50214, 0.3, HDB|[HDB_WORKER, GREEN

HANREDHZE, 1 VRY VY RAFETHTT,

T—IR—22FOEZADY R bERR

clusternode1:rh2adm> sapcontrol -nr ${TINSTANCE} -function GetProcessList

GetProcessList

OK

name, description, dispstatus, textstatus, starttime, elapsedtime, pid

hdbdaemon, HDB Daemon, GREEN, Running, 2023 09 04 14:34:01, 18:41:33, 3788067
hdbcompileserver, HDB Compileserver, GREEN, Running, 2023 09 04 22:35:40, 10:39:54, 445299
hdbindexserver, HDB Indexserver-RH2, GREEN, Running, 2023 09 04 22:35:40, 10:39:54, 445391
hdbnameserver, HDB Nameserver, GREEN, Running, 2023 09 04 22:35:34, 10:40:00, 445178
hdbpreprocessor, HDB Preprocessor, GREEN, Running, 2023 09 04 22:35:40, 10:39:54, 445306
hdbwebdispatcher, HDB Web Dispatcher, GREEN, Running, 2023 09 04 22:35:53, 10:39:41, 445955
hdbxsengine, HDB XSEngine-RH2, GREEN, Running, 2023 09 04 22:35:40, 10:39:54, 445394

BE, IRXRTOT—IR—R7OCRADAT—4 ZXE GREEN T9,

SAPHANA 7Ot Z2DY R bR

clusternode1:rh2adm> HDB info

USER PID PPID %CPU VSZ RSS COMMAND

rh2adm 1560 1559 0.0 6420 3136 watch -n 5 sapcontrol -nr 02 -functi
rh2adm 1316 1315 0.0 8884 5676 -sh

rh2adm 2549 1316 0.0 7516 4072 \_ /bin/sh /usr/sap/RH2/HDB02/HDB i
rh2adm 2579 2549 0.0 10144 3576  \_ps fx -U rh2adm -o user:8,pi
rh2adm 2388 1 0.0 679536 55520 hdbrsutil --start --port 30203 --vo
rh2adm 1921 1 0.0 679196 55312 hdbrsutil --start --port 30201 --vo
rh2adm 1469 1 0.0 8852 3260 sapstart pf=/usr/sap/RH2/SY S/profile
rh2adm 1476 1469 0.7 438316 86288 \_/usr/sap/RH2/HDBO02/remotehost3/trace/
rh2adm 1501 1476 11.7 9690172 1574796 \_hdbnameserver

rh2adm 1845 1476 0.8 410696 122988 \_hdbcompileserver

rh2adm 1848 1476 1.0 659464 154072 \ hdbpreprocessor

rh2adm 1899 1476 14.7 9848276 1765208 \ hdbindexserver -port 30203
rh2adm 1902 1476 8.4 5023288 1052768 \ hdbxsengine -port 30207
rh2adm 2265 1476 5.2 2340284 405016 \_hdbwebdispatcher

rh2adm 1117 1 1.1 543532 30676 /usr/sap/RH2/HDB02/exe/sapstartsrv p
rh2adm 1029 1 0.0 20324 11572 /usr/lib/systemd/systemd --user
rh2adm 1030 1029 0.0 23256 3536 \_ (sd-pam)

SAPHANA S Y KRR —THEDERTR

clusternode:rh2adm>

/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/Python/bin/python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/landscapeHostConfiguration.py
;echo $?

| Host | Host | Host | Failover | Remove | Storage | Storage | Failover | Failover | NameServer |
NameServer | IndexServer | IndexServer | Host | Host | Worker | Worker |

| | Active | Status | Status | Status | Config | Actual | Config | Actual | Config | Actual |
Config | Actual | Config | Actual | Config | Actual |

| | | | | | Partition | Partition | Group | Group | Role | Role | Role |
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Role | Roles | Roles | Groups | Groups |

| clusternode1 | yes |ok | | | 1| 1 | default | default | master 1 | master |
worker | master | worker | worker | default | default |

overall host status: ok
4

RYId—KR:
® O:Fatal
® 1. Error
e 2:Warning
e 3:Info
e 4:0K
T743Y) —T—IR—ADKRH
I clusternode1:rh2adm> hdbnsutil -sr_state | egrep -e "primary masters|*mode"
THhVH ) —TORERDH:

clusternode1:rh2adm> hdbnsutil -sr_state | egrep -e "primary masters|*mode"
mode: syncmem
primary masters: clusternode1

REDTZ4 <) —TOERDH:

clusternode1:rh2adm> hdbnsutil -sr_state | egrep -e "primary masters|*mode"
mode: primary

clusternode1:rh2adm>hdbnsutil -sr_state --sapcontrol=1 |grep site.*Mode
siteReplicationMode/DC1=primary

siteReplicationMode/DC3=async

siteReplicationMode/DC2=syncmem

siteOperationMode/DC1=primary

siteOperationMode/DC3=logreplay

siteOperationMode/DC2=logreplay

F—HR—ZADIN— 3 VDERER
SQL o T ) —%FER LA

hdbsgl RH2=> select * from m_database
SYSTEM_ID,DATABASE_NAME,HOST,START_TIME,VERSION,USAGE
"RH2","RH2","node1","2023-06-22 15:33:05.235000000","2.00.059.02.1647435895","CUSTOM"
1 row selected (overall time 29.107 msec; server time 927 usec)

systemOverview.py % &8 L 7=fl:
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clusternode1:rh2adm> python ./systemOverview.py

| Section | Name | Status | Value |

| | - | | - - |

| System |Instance ID | | RH2 |

| System | Instance Number | | 02 |

| System | Distributed | | No |

| System | Version | | 2.00.059.02.1647435895 (fa’hana2sp05) |

| System | Platform | | Red Hat Enterprise Linux 9.2 Beta (Plow) 9.2 (Plow) |

| Services | All Started |OK | Yes |

| Services | Min Start Time | | 2023-07-14 16:31:19.000 |

| Services | Max Start Time | | 2023-07-26 11:23:17.324 |

| Memory | Memory | OK | Physical 31.09 GB, Swap 10.00 GB, Used 26.38 |
| CPU | CPU | OK | Available 4, Used 1.04 |

| Disk | Data | OK | Size 89.0 GB, Used 59.3 GB, Free 33 % |

| Disk | Log | OK | Size 89.0 GB, Used 59.3 GB, Free 33 % |

| Disk | Trace | OK | Size 89.0 GB, Used 59.3 GB, Free 33 % |

| Statistics | Alerts | WARNING | cannot check statistics w/o SQL connection |

6.1.4. SAP HANA DOi2&) & =1k

A7av1HDBOY Y K

clusternode:rh2adm> HDB help
Usage: /usr/sap/RH2/HDB02/HDB { start|stop|reconf|restart|version|info|procladmin|kill|kill-<sig>|term

}

kill or kill-9 should never be used in a productive environment!
o FT—HIR—EEENLET,
I clusternodei:rh2adm> HDB start
o FT—HINR—REEFLELET,
I clusternode1:rh2adm> HDB stop
# 7 a > 2 (#25E):sapcontrol % {5

clusternode1:rh2adm> sapcontrol -nr ${TINSTANCE} -function StartSystem HDB
03.07.2023 14:08:30

StartSystem
OK

clusternode1:rh2adm> sapcontrol -nr ${TINSTANCE} -function StopSystem HDB

03.07.2023 14:09:33
StopSystem
OK

GetProcessList ZfH L T, HANA Y —ERDZENEFIEAEH L F T,

I clusternode:rh2adm> sapcontrol -nr ${TINSTANCE} -function GetProcessList

55



Red Hat Enterprise Linux for SAP Solutions 8 BEERIBD /=D SAPHANA R — V7 v TINFI—F vy b X7,

6.1.5.SAPHANA Y R T LL ) 5= 3 VDRAT—49 ADHER
SAPHANA Y RTLL TV =2 aVvDRAT—H REHRBT2ICF. SFIFRFEDNHY FT,
® “clusternodel:rh2adm> python systemReplicationStatus.py = on the primary node
e clusternode1:rh2adms> echo $? # (systemReplicationStatus DR Y 11— R)
e clusternode1:rh2adm> hdbnsutil -sr_state
e clusternode1:rh2adm> hdbnsutil -sr_stateConfiguration

E=4—& L TEITIN S systemReplicationStatus.py D H H141:

clusternode1:rh2adm> watch -n 5 "python
/usr/sap/${SAPSYSTEMNAME}/HDB{TINSTACE}/exe/python_support/systemReplicationStatus.py;ech
0\$?"

concurrent-fencing: true

Every 5.0s: python systemReplicationStatus.py;echo $?

hana08: Fri Jul 28 17:01:05 2023

|Database |Host |Port |Service Name |Volume ID |Site ID |Site Name |Secondary |Secondary
|Secondary |Secondary |Secondary  |Replication |Replication |Replication |

| | ]| | | | |Host |Port  |Site ID |Site Name |Active Status |[Mode
|Status  |Status Details |

|ISYSTEMDB |hana08 |30201 |nameserver | 1| 1|DC2 [hana09 | 30201 | 3 |DC3
[YES ISYNCMEM  |ACTIVE | |

[RH2 |hana08 |30207 |xsengine | 2] 1|DC2 lhana09 | 30207 | 3 |DC3 |YES
ISYNCMEM  |ACTIVE | |

|[RH2 |hana08 |30203 |indexserver | 3| 1|DC2 lhana09 | 30203 | 3 |DC3 |YES
ISYNCMEM  |ACTIVE | |

|[SYSTEMDB |hana08 |30201 |nameserver | 1| 1|DC2 [remotehost3 | 30201 | 2
IDC1 |YES ISYNCMEM  |ACTIVE | |

|[RH2 |hana08 |30207 |xsengine | 2| 1|DC2 [remotehost3 | 30207 | 2 |DC1
[YES ISYNCMEM  |ACTIVE | |

|RH2 |hana08 |30203 |indexserver | 3| 1|DC2 [remotehost3 | 30203 | 2 |DC1
[YES ISYNCMEM  |ACTIVE | |

status system replication site "3": ACTIVE
status system replication site "2": ACTIVE
overall system replication status: ACTIVE

Local System Replication State

N N N N N N N N N N N N N N N N N N N N N N N N A

mode: PRIMARY
site id: 1

site name: DC2
15

FRINDZREY I— FORBRIFRODEEYTY,

® 10: NoHSR
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® 11:Error

® 12: Unknown
® 13:Initializing
® 14:Syncing

e 15: Active

Fe=E FEHlALaT K

FEAEDHE., PATLLTN r—>avDFzy IFRYI—RN15%RLET, ORTA S

3> & LT, -t(printLandscapeTree) 2RI 2 AHEIHYET,

REDTZ4 <) —TOHIDH

clusternode1:rh2adm> python systemReplicationStatus.py -t
HANA System Replication landscape:
DC1 (primary)
| --- DC3 ( syncmem)
| --- DC2 ( syncmem )

hdbnsutil -sr_state Dl

[root@clusternode]# su - rh2adm
clusternode1:rh2adm> watch -n 10 hdbnsutil -sr_state
Every 10.0s: hdbnsutil -sr_state

22 08:42:00 2023

System Replication State

N N N N N N N N N N N N N Y Y Y YNy NPV

online: true

mode: syncmem
operation mode: logreplay
site id: 2

site name: DC1

is source system: false

is secondary/consumer system: true

has secondaries/consumers attached: false
is a takeover active: false

is primary suspended: false

is timetravel enabled: false

replay mode: auto

active primary site: 1

primary masters: clusternode?2

Host Mappings:

A A A A A A A A A

clusternode1 -> [DC3] remotehost3
clusternode1 -> [DC1] clusternode1
clusternodet -> [DC2] clusternode2

clusternode1: Thu Jun
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Site Mappings:

DC2 (primary/primary)
|---DC3 (syncmem/logreplay)
|---DC1 (syncmem/logreplay)

Tier of DC2: 1
Tier of DC3: 2
Tier of DC1: 2

Replication mode of DC2: primary
[2] O:ssh*

754 <) —TD sr_stateConfiguation Dl

clusternode:rh2adm> hdbnsutil -sr_stateConfiguration

System Replication State

A A A A N N N N N N N N A A A

mode: primary
site id: 2

site name: DCH1
done.

tHh V1) —TD sr_stateConfiguration DAl:

clusternode:rh2adm> hdbnsutil -sr_stateConfiguration

System Replication State

N N N N N N N N N N N N N Y Y Y Ny YNV

mode: syncmem

site id: 1

site name: DC2
active primary site: 2

primary masters: clusternode1
done.

ED)—RIBEDTSAT)—THdhathVF)—F—IR—ATHIRTHIELELTEET,
TIANA—=NR—=FII2DDT AT —FT—=IR=ZADBRIOMN>2LFAEIC. ZDBERIE. EB5DT
SARY =T —IR=ZAHPEE>THY., AV F) - L TEBERTIVE HIN AT Z70
ICLEBICRY T,

FF#i&. Example: Checking the Status on the Primary and Secondary Systems &8 L T 72X W,

616.tHV¥1)—/)—RKDESH
SAPHANA S AT LL Y r—oa VvEBEDOE AV ) —FT—IR—AEEHFT DO DRIBESH:

o SAPHANA /Nvw 77w TDERK
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o FS5AT)—/—RTDSAPHANA Y RFLL ) yr— 3 >vDBERIE
¢ F—HIN—Z2F—QIE—
o THVHY)—)—RDEE

B ExfI:

clusternode1:rh2adm> hdbnsutil -sr_register --remoteHost=clusternode2 --
remotelnstance=${TINSTANCE]} --replicationMode=syncmem --name=DC1 --online

--operationMode not set; using default from global.ini/[system_replication]/operation_mode: logreplay
adding site ...

collecting information ...

updating local ini files ...

done.

B8%d D&, globalini 7 7 1 LA BEMICEHRINE S,
BT

# global.ini last modified 2023-06-15 09:55:05.665341 by /usr/sap/RH2/HDB02/exe/hdbnsutil -
initTopology --workergroup=default --set_user_system_pw

[multidb]

mode = multidb

database_isolation = low

singletenant = yes

[persistence]
basepath_datavolumes = /hana/data/RH2
basepath_logvolumes = /hana/log/RH2

BT

# global.ini last modified 2023-06-15 11:25:44.516946 by hdbnsutil -sr_register --remoteHost=node2
--remotelnstance=02 --replicationMode=syncmem --name=DC1 --online

[multidb]

mode = multidb

database_isolation = low

singletenant = yes

[persistence]
basepath_datavolumes = /hana/data/RH2
basepath_logvolumes = /hana/log/RH2

[system_replication]
timetravel_logreplay_mode = auto
site_id =3

mode = syncmem

actual_mode = syncmem
site_name = DC1
operation_mode = logreplay

[system_replication_site_masters]
1 = clusternode2:30201

59



Red Hat Enterprise Linux for SAP Solutions 8 BEERIBD /=D SAPHANA R — V7 v TINFI—F vy b X7,

6.1.7. sapcontrol GetProcessList

795 4 712 SAP HANA 7— 9 ~X— 2D 70 & R DRER

clusternode1:rh2adm> sapcontrol -nr ${TINSTANCE} -function GetProcessList
clusternode1: Wed Jun 7 08:23:03 2023

07.06.2023 08:23:03

GetProcessList

OK

name, description, dispstatus, textstatus, starttime, elapsedtime, pid

hdbdaemon, HDB Daemon, GREEN, Running, 2023 06 02 16:59:42, 111:23:21, 4245
hdbcompileserver, HDB Compileserver, GREEN, Running, 2023 06 02 17:01:35, 111:21:28, 7888
hdbindexserver, HDB Indexserver-RH2, GREEN, Running, 2023 06 02 17:01:36, 111:21:27, 7941
hdbnameserver, HDB Nameserver, GREEN, Running, 2023 06 02 17:01:29, 111:21:34, 7594
hdbpreprocessor, HDB Preprocessor, GREEN, Running, 2023 06 02 17:01:35, 111:21:28, 7891
hdbwebdispatcher, HDB Web Dispatcher, GREEN, Running, 2023 06 02 17:01:42, 111:21:21, 8339
hdbxsengine, HDB XSEngine-RH2, GREEN, Running, 2023 06 02 17:01:36, 111:21:27, 7944

6.1.8. sapcontrol GetinstanceList

ZhITEY, SAPHANA T —IR—ZADA VRAIVADRAT—HANY R NEKRINET, R—rEXK
RINFET, 3DDERDZRT—IREHLHY T,

® GREEN (£17%)
e GRAY ({%1b)

® YELLOW (RT7T—% AN IRIEE L)

TOTATIRAVRE 2D

clusternode1:rh2adm> sapcontrol -nr ${TINSTANCE} -function GetSystemInstanceList
clusternode1: Wed Jun 7 08:24:13 2023

07.06.2023 08:24:13

GetSystemlinstancelList

OK

hostname, instanceNr, httpPort, httpsPort, startPriority, features, dispstatus
remotehost3, 2, 50213, 50214, 0.3, HDB[HDB_WORKER, GREEN

ElELEA Y R9 Y 2D

clusternode:rh2adm> sapcontrol -nr ${TINSTANCE} -function GetSystemInstanceList

22.06.2023 09:14:55

GetSystemlinstancelList

OK

hostname, instanceNr, httpPort, httpsPort, startPriority, features, dispstatus
remotehost3, 2, 50213, 50214, 0.3, HDB|[HDB_WORKER, GRAY

6.1.9. hdbcons D15
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HDB AV Y — I EFEALTT—IXR—RICAT I BRERRTZIEETEET,
e hdbcons -e hdbindexserver 'replication info'
o ZTDhdDA T 3 IZDWTIL hdbcons -e hdbindexserver help % 518

'replication info' Ml:

clusternode:rh2adm> hdbcons -e hdbindexserver 'replication info'

hdbcons -p "pgrep hdbindex™ 'replication info'

SAP HANA DB Management Client Console (type \?' to get help for client commands)

Try to open connection to server process with PID 451925

SAP HANA DB Management Server Console (type 'help' to get help for server commands)
Executable: hdbindexserver (PID: 451925)

[OK]
## Start command at: 2023-06-22 09:05:25.211
listing default statistics for volume 3

System Replication Primary Information

System Replication Primary Configuration

[system_replication] logshipping_timeout =30
[system_replication] enable_full_sync = false
[system_replication] preload_column_tables = true
[system_replication] ensure_backup_history = true
[system_replication_communication] enable_ssl = off
[system_replication] keep_old_style alert = false
[system_replication] enable_log_retention = auto
[system_replication] logshipping_max_retention_size = 1048576
[system_replication] logshipping_async_buffer_size = 268435456
- lastLogPos : 0x4ab2700

- lastLogPosTimestamp : 22.06.2023-07.05.25 (1687417525193952)
- lastConfirmedLogPos : 0x4ab2700

- lastConfirmedLogPosTimestamp: 22.06.2023-07.05.25 (1687417525193952)
- lastSavepointVersion 11286

- lastSavepointLogPos : 0x4ab0602

- lastSavepointTimestamp  : 22.06.2023-07.02.42 (1687417362853007)

2 session registered.

Session index 0

- SitelD :3

- RemoteHost :192.168.5.137

Log Connection

- ptr : 0x00007ff04c0a1000

- channel : {<NetworkChannelSSLFilter>={<NetworkChannelBase>={this=140671686293528,
fd=70, refCnt=2, idx=5, local=192.168.5.134/40203_tcp, remote=192.168.5.137/40406_tcp,
state=Connected, pending=[r---1}}}

- SSLActive : false

- mode : syncmem

Data Connection

- ptr : 0x00007ff08b730000

- channel : {<NetworkChannelSSLFilter>={<NetworkChannelBase>={this=140671436247064,
fd=68, refCnt=2, idx=6, local=192.168.5.134/40203_tcp, remote=192.168.5.137/40408 _tcp,
state=Connected, pending=[r---1}}}

- SSLActive : false
Primary Statistics
- Creation Timestamp :20.06.2023-13.55.07 (1687269307772532)
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- Last Reset Timestamp : 20.06.2023-13.55.07 (1687269307772532)
- Statistic Reset Count :0

- ReplicationMode : syncmem

- OperationMode - logreplay

- ReplicationStatus : ReplicationStatus_Active

- ReplicationStatusDetails :

- ReplicationFullSync : DISABLED

- shippedLogPos : 0x4ab2700

- shippedLogPosTimestamp : 22.06.2023-07.05.25 (1687417525193952)
- sentLogPos : 0x4ab2700

- sentLogPosTimestamp : 22.06.2023-07.05.25 (1687417525193952)

- sentMaxLogWriteEndPosition  : 0x4ab2700

- sentMaxLogWriteEndPositionReqCnt: 0x1f6b8

- shippedLogBuffersCount 1142439

- shippedLogBuffersSize : 805855232 bytes

- shippedLogBuffersSizeUsed : 449305792 bytes (55.76clusternode:rh2adms>)
- shippedLogBuffersSizeNet : 449013696 bytes (55.72clusternode:rh2adms>)
- shippedLogBufferDuration : 83898615 microseconds

- shippedLogBufferDurationMin  : 152 microseconds

- shippedLogBufferDurationMax  : 18879 microseconds

- shippedLogBufferDurationSend : 7301067 microseconds

- shippedLogBufferDurationComp : 0 microseconds

- shippedLogBufferThroughput  :9709099.18 bytes/s

- shippedLogBufferPendingDuration : 80583785 microseconds

- shippedLogBufferRealThrougput : 10073190.40 bytes/s

- replayLogPos : 0x4ab2700

- replayLogPosTimestamp : 22.06.2023-07.05.25 (1687417525193952)
- replayBacklog : 0 microseconds

- replayBacklogSize : 0 bytes

- replayBacklogMax : 822130896 microseconds

- replayBacklogSizeMax : 49455104 bytes

- shippedSavepointVersion :0

- shippedSavepointLogPos : 0x0

- shippedSavepointTimestamp : not set

- shippedFullBackupCount :0

- shippedFullBackupSize : 0 bytes

- shippedFullBackupSizeNet : 0 bytes (-nanclusternodei:rh2adms>)
- shippedFullBackupDuration : 0 microseconds

- shippedFullBackupDurationComp : 0 microseconds

- shippedFullBackupThroughput  : 0.00 bytes/s

- shippedFullBackupStreamCount  : 0

- shippedFullBackupResumeCount  : 0

- shippedLastFullBackupSize : 0 bytes

- shippedLastFullBackupSizeNet : 0 bytes (-nanclusternode1:rh2adm>)
- shippedLastFullBackupStart  : not set

- shippedLastFullBackupEnd : not set

- shippedLastFullBackupDuration : 0 microseconds

- shippedLastFullBackupStreamCount : 0

- shippedLastFullBackupResumeCount : 0

- shippedDeltaBackupCount :0

- shippedDeltaBackupSize : 0 bytes

- shippedDeltaBackupSizeNet : 0 bytes (-nanclusternodei:rh2adms>)
- shippedDeltaBackupDuration  : 0 microseconds

- shippedDeltaBackupDurationComp : 0 microseconds

- shippedDeltaBackupThroughput : 0.00 bytes/s

- shippedDeltaBackupStreamCount : 0
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- shippedDeltaBackupResumeCount : 0

- shippedLastDeltaBackupSize  : 0 bytes

- shippedLastDeltaBackupSizeNet : 0 bytes (-nanclusternode1:rh2adm>)
- shippedLastDeltaBackupStart  : not set

- shippedLastDeltaBackupEnd : not set

- shippedLastDeltaBackupDuration : 0 microseconds

- shippedLastDeltaBackupStreamCount : 0

- shippedLastDeltaBackupResumeCount : 0

- currentTransferType :None

- currentTransferSize : 0 bytes

- currentTransferPosition : 0 bytes (Oclusternode1:rh2adm>)
- currentTransferStartTime : not set

- currentTransferThroughput :0.00 MB/s
- currentTransferStreamCount  : 0

- currentTransferResumeCount  : 0

- currentTransferResumeStartTime : not set
- Secondary sync'ed via Log Count : 1

- syncLogCount : 3

- syncLogSize : 62840832 bytes

- backupHistoryComplete 1

- backupLogPosition : 0x4299980

- backupLogPositionUpdTimestamp :22.06.2023-06.56.27 (0x5feb26227¢e7af)
- shippedMissingLogCount :0

- shippedMissingLogSize : 0 bytes

- backlogSize : 0 bytes

- backlogTime : 0 microseconds

- backlogSizeMax : 0 bytes

- backlogTimeMax : 0 microseconds

- Secondary Log Connect time  :20.06.2023-13.55.31 (1687269331361049)
- Secondary Data Connect time  :20.06.2023-13.55.33 (1687269333768341)
- Secondary Log Close time : not set

- Secondary Data Close time :20.06.2023-13.55.31 (1687269331290050)
- Secondary Log Reconnect Count :0

- Secondary Log Failover Count :0

- Secondary Data Reconnect Count : 1

- Secondary Data Failover Count :0

Session index 1

- SitelD 12

- RemoteHost :192.168.5.133

Log Connection

- ptr : 0x00007ff0963e4000

- channel : {<NetworkChannelSSLFilter>={<NetworkChannelBase>={this=140671506282520,
fd=74, refCnt=2, idx=0, local=192.168.5.134/40203_tcp, remote=192.168.5.133/40404_tcp,
state=Connected, pending=[r---1}}}

- SSLActive : false

- mode : syncmem

Data Connection

- ptr : 0x00007ff072c04000

- channel : {<NetworkChannelSSLFilter>={<NetworkChannelBase>={this=140671463146520,
fd=75, refCnt=2, idx=1, local=192.168.5.134/40203_tcp, remote=192.168.5.133/40406_tcp,
state=Connected, pending=[r---1}}}

- SSLActive : false

Primary Statistics

- Creation Timestamp :20.06.2023-13.55.49 (1687269349892111)
- Last Reset Timestamp : 20.06.2023-13.55.49 (1687269349892111)
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- Statistic Reset Count :0

- ReplicationMode : syncmem

- OperationMode - logreplay

- ReplicationStatus : ReplicationStatus_Active

- ReplicationStatusDetails :

- ReplicationFullSync : DISABLED

- shippedLogPos : 0x4ab2700

- shippedLogPosTimestamp : 22.06.2023-07.05.25 (1687417525193952)
- sentLogPos : 0x4ab2700

- sentLogPosTimestamp : 22.06.2023-07.05.25 (1687417525193952)

- sentMaxLogWriteEndPosition  : 0x4ab2700

- sentMaxLogWriteEndPositionReqCnt: 0x1f377

- shippedLogBuffersCount 1142326

- shippedLogBuffersSize : 793939968 bytes

- shippedLogBuffersSizeUsed : 437675200 bytes (55.13clusternode:rh2adms>)
- shippedLogBuffersSizeNet : 437565760 bytes (55.11clusternode:rh2adms>)
- shippedLogBufferDuration : 76954026 microseconds

- shippedLogBufferDurationMin  : 115 microseconds

- shippedLogBufferDurationMax  : 19285 microseconds

- shippedLogBufferDurationSend : 2951495 microseconds

- shippedLogBufferDurationComp : 0 microseconds

- shippedLogBufferThroughput  : 10446578.53 bytes/s

- shippedLogBufferPendingDuration : 73848247 microseconds

- shippedLogBufferRealThrougput : 10875889.97 bytes/s

- replayLogPos : 0x4ab2700

- replayLogPosTimestamp : 22.06.2023-07.05.25 (1687417525193952)
- replayBacklog : 0 microseconds

- replayBacklogSize : 0 bytes

- replayBacklogMax : 113119944 microseconds

- replayBacklogSizeMax : 30171136 bytes

- shippedSavepointVersion :0

- shippedSavepointLogPos : 0x0

- shippedSavepointTimestamp : not set

- shippedFullBackupCount :0

- shippedFullBackupSize : 0 bytes

- shippedFullBackupSizeNet : 0 bytes (-nanclusternodei:rh2adms>)
- shippedFullBackupDuration : 0 microseconds

- shippedFullBackupDurationComp : 0 microseconds

- shippedFullBackupThroughput  : 0.00 bytes/s

- shippedFullBackupStreamCount  : 0

- shippedFullBackupResumeCount  : 0

- shippedLastFullBackupSize : 0 bytes

- shippedLastFullBackupSizeNet : 0 bytes (-nanclusternode1:rh2adm>)
- shippedLastFullBackupStart  : not set

- shippedLastFullBackupEnd : not set

- shippedLastFullBackupDuration : 0 microseconds

- shippedLastFullBackupStreamCount : 0

- shippedLastFullBackupResumeCount : 0

- shippedDeltaBackupCount :0

- shippedDeltaBackupSize : 0 bytes

- shippedDeltaBackupSizeNet : 0 bytes (-nanclusternodei:rh2adms>)
- shippedDeltaBackupDuration  : 0 microseconds

- shippedDeltaBackupDurationComp : 0 microseconds

- shippedDeltaBackupThroughput : 0.00 bytes/s

- shippedDeltaBackupStreamCount : 0

- shippedDeltaBackupResumeCount : 0
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- shippedLastDeltaBackupSize  : 0 bytes

- shippedLastDeltaBackupSizeNet : 0 bytes (-nanclusternode1:rh2adm>)
- shippedLastDeltaBackupStart  : not set

- shippedLastDeltaBackupEnd : not set

- shippedLastDeltaBackupDuration : 0 microseconds

- shippedLastDeltaBackupStreamCount : 0

- shippedLastDeltaBackupResumeCount : 0

- currentTransferType :None

- currentTransferSize : 0 bytes

- currentTransferPosition : 0 bytes (Oclusternode1:rh2adm>)
- currentTransferStartTime : not set

- currentTransferThroughput :0.00 MB/s
- currentTransferStreamCount  : 0

- currentTransferResumeCount  : 0

- currentTransferResumeStartTime : not set
- Secondary sync'ed via Log Count : 1

- syncLogCount : 3

- syncLogSize : 61341696 bytes

- backupHistoryComplete 1

- backupLogPosition : 0x4299980

- backupLogPositionUpdTimestamp :22.06.2023-06.56.27 (0x5feb26227e670)
- shippedMissingLogCount :0

- shippedMissingLogSize : 0 bytes

- backlogSize : 0 bytes

- backlogTime : 0 microseconds

- backlogSizeMax : 0 bytes

- backlogTimeMax : 0 microseconds

- Secondary Log Connect time  :20.06.2023-13.56.21 (1687269381053599)
- Secondary Data Connect time  :20.06.2023-13.56.27 (1687269387399610)
- Secondary Log Close time : not set

- Secondary Data Close time :20.06.2023-13.56.21 (1687269381017244)
- Secondary Log Reconnect Count : 0

- Secondary Log Failover Count :0

- Secondary Data Reconnect Count : 1

- Secondary Data Failover Count :0

[OK]
## Finish command at: 2023-06-22 09:05:25.212 command took: 572.000 usec

iI-EXIT]

[BYE]
help Dl

clusternode1:rh2adm> hdbcons -e hdbindexserver help

SAP HANA DB Management Client Console (type \?' to get help for client commands)

Try to open connection to server process with PID 451925

SAP HANA DB Management Server Console (type 'help' to get help for server commands)
Executable: hdbindexserver (PID: 451925)

[OK]

## Start command at: 2023-06-22 09:07:16.784
Synopsis:
help [<xcommand name>]: Print command help
- <command name> - Command name for which to display help
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Available commands:

ae_tableload - Handle loading of column store tables and columns
all - Print help and other info for all hdbcons commands
authentication - Authentication management.

binarysemaphore - BinarySemaphore management

bye - Exit console client

cd - ContainerDirectory management

cfgreg - Basis Configurator

checktopic - CheckTopic management

cnd - ContainerNameDirectory management

conditionalvariable - ConditionalVariable management

connection - Connection management

context - Execution context management (i.e., threads)

converter - Converter management

cpuresctrl - Manage cpu resources such as last-level cache allocation
crash - Crash management

crypto - Cryptography management (SSL/SAML/X509/Encryption).
csaccessor - Display diagnostics related to the CSAccessor library
ddicontextstore - Get DdIContextStore information
deadlockdetector - Deadlock detector.

debug - Debug management

distribute - Handling distributed systems

dvol - DataVolume management

ELF - ELF symbol resolution management

encryption - Persistence encryption management

eslog - Manipulate logger on extended storage

event - Event management

exit - Exit console client

flightrecorder - Flight Recorder

hananet - HANA-Net command interface

help - Display help for a command or command list

hkt - HANA Kernal Tracer (HKT) management

indexmanager - Get IndexManager information, especially for IndexHandles
itab - Internaltable diagnostics

jexec - Information and actions for Job Executor/Scheduler
licensing - Licensing management.

log - Show information about logger and manipulate logger
machine - Information about the machine topology

mm - Memory management

monitor - Monitor view command

mproxy - Malloc proxy management

msl - Mid size LOB management

mutex - Mutex management

numa - Provides NUMA statistics for all columns of a given table, broken down by column
constituents like dictionary, data vector and index.

nvmprovider - NVM Provider

output - Command for managing output from the hdbcons

page - Page management

pageaccess - PageAccess management

profiler - Profiler

quit - Exit console client

readwritelock - ReadWriteLock management

replication - Monitor data and log replication

resman - ResourceManager management

rowstore - Row Store

runtimedump - Generate a runtime dump.
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savepoint - Savepoint management

semaphore - Semaphore management

servicethreads - Thread information M_SERVICE_THREADS

snapshot - Snapshot management

stat - Statistics management

statisticsservercontroller - StatisticsServer internals

statreg - Statistics registry command

syncprimi - Syncprimitive management (Mutex, CondVariable, Semaphore, BinarySemaphore,
ReadWriteLock)

table - Table Management

tablepreload - Manage and monitor table preload

trace - Trace management

tracetopic - TraceTopic management

transaction - Transaction management

ut - UnifiedTable Management

version - Version management

vf - VirtualFile management

x2 - get X2 info

[OK]

## Finish command at: 2023-06-22 09:07:16.785 command took: 209.000 usec

iI-EXIT]

[BYE]

6.1.10. SAP HANA /Xv 2 7 v TOVERL

SAPHANA Y 25T LL Y —2a v aFRT 256 BILTSARY—VRTALATNRNY I Ty T%
ERR T 2B HY ET,

12— — sidsadm & LTI WERTT 3 I 550H:

clusternode:rh2adm> hdbsq| -i ${TINSTANCE} -u system -d SYSTEMDB "BACKUP DATA USING
FILE (/hana/backup/)"

clusternode:rh2adm> hdbsq -i ${TINSTANCE} -u system -d ${SAPSYSTEMNAME} "BACKUP
DATA USING FILE (/hana/backup/)"

611. 7S54<Y)—/—RTDOSAPHANA > RATFLL Y r—2a v 0BERIE
SAPHANA Y RFLL Y=o 337547 )—/) —RTEDCTIRELHYET, ThETD
ISk, TSNy O Ty THEERITTZHRELNDHY £,

clusternode1:rh2adm> hdbnsutil -sr_enable --name=DCH1
nameserver is active, proceeding ...

successfully enabled system as system replication source site
done.

6112.EAVF Y-/ —RADT—IR—F—0OIE—

TAVEIN—F—IR=—REEAVH)—E LTERTZICE, T—IR—RF—%TZ547)—FT—
IR=ZANSEH VI ) =T —IR=ICAE—FIHELIHY FT,

UFIChZERLET,
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clusternodei:rh2adm> scp -rp
/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/data/SSFS_${SAPSYSTEMNAME}.DAT
remotehost3:/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/data/SSFS_${SAPSYSTEMNM
AME}.DAT

clusternodei:rh2adm> scp -rp
/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/key/SSFS_${SAPSYSTEMNAME}.KEY
remotehost3:/usr/sap/${SAPSYSTEMNAME}/SYS/global/security/rsecssfs/key/SSFS_${SAPSYSTEMN
AME}.KEY

6.113.SAPHANA Y RFLL TV hr—avptehyd ) — /) — RDEER

TP, F—IR—RF—PNEAVYY—/—RICOE—INTWVWBIEABRELTLLEIW, RIZ, &
FAT VY REERITLET,

clusternode1:rh2adm> hdbnsutil -sr_register --remoteHost=remotehost3 --
remotelnstance=${TINSTANCE]} --replicationMode=syncmem --name=DC1 --remoteName=DC3 --
operationMode=logreplay --online

INT A —H —DFREE:
e remoteHost: V — R (754X ) T—IR—ZERTFTLTVWET7IT47/—KRDKRAMEZ
e remotelnstance: 7 — 9 X—22DA VRY VRAES
e replicationMode: ;XD A4 7> 3 vownwghn
o sync:/\— K74 27 EH
o async: AL TV r—> 3 v
o syncmem: X E!) —[@HH
e name: ZDLFYsr—vavHhA hOIA) TR
e remoteName: V — AT — 49 X—ADIA )7 R%
e operationMode: ;XD A 7 3 vownwghn

o delta_datashipping: 7 — 4 D" EMBICEEFINE T, T4 74 —N"—IZH LEEIH MY
i’a—o

o logreplay: A7 M) E— "4 FTETCICBEITINET, 741947 —N—DELAQAYFE
-a—o

o logreplay_readaccess: 2 ZEH DY 1 b ADBIID logreplay ZHEY HHR T 7 £ XA T8
T9,

6.1.14. SAP HANA 7 — 4% X— 2 D log_mode D5
log_mode DREICIE 2 DDA TV avrHhHyEzd,
® |og_mode=overwrite
e log_mode=normal: ZNIET 7 AL METHY, T—IR—RAVRIVANTS147 ) —&

LT%ﬁ*htw%EAhM%TTOQWHmmvw%& Ty N RAFALL T r—vay
EAT 2%51E. log_mode=normal 2 AT 5HENHY £T ., log_mode ZiHERT 55
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BODOAEIL, hdbsql #FHT5ETY,

fE3& - 7= overwrite T M) — A EZL:

clusternode1:rh2adm> hdbsq|l -i ${TINSTANCE} -d ${SAPSYSTEMNAME]} -u system
Password:

Welcome to the SAP HANA Database interactive terminal.

Type: \h for help with commands
\q to quit

hdbsql RH2=> select * from m_linifile_contents where key="log_mode'
FILE_NAME,LAYER_NAME, TENANT _NAME,HOST,SECTION,KEY ,VALUE
"global.ini","DEFAULT","","","persistence","log_mode","normal"
"global.ini","HOST","™,"node2","persistence","log_mode","overwrite"

2 rows selected (overall time 46.931 msec; server time 30.845 msec)

hdbsgl RH2=>exit

ZDIFE. RD2 DD globalini 7 7 1 ILHY £T,

e DEFAULT

o /usr/sap/${SAPSYSTEMNAME}/SYS/global/hdb/custom/config/global.ini

e HOST

o /hana/shared/${SAPSYSTEMNAME}/HDB${TINSTANCE}/${HOSTNAME}/global.ini
HOST {E(& DEFAULTEA LEX L XY, 7T —9XR—REZEHIT HRIICEHAD 7 7M1 L%
HEELTH S, hdbsql #BEFAL TCELWEREEZRIRT S EHTETEY, log_mode
(&, globalini 7 7 1V Zz#R&E T2 I ETERTEET,

UFICHZERLET,

clusternodei:rh2adm> vim
/hana/shared/${SAPSYSTEMNAME}/HDB${TINSTANCE}/${HOSTNAME}/global.ini
# global.ini last modified 2023-04-06 16:15:03.521715 by hdbnameserver
[persistence]

log_mode = overwrite

# global.ini last modified 2023-04-06 16:15:03.521715 by hdbnameserver
[persistence]
log_mode = normal

global.ini 7 7 1 )L ZER F 7= (FFE#T L /=&, log_mode EZFEZRL ¥,

clusternode1:rh2adm> hdbsql -d ${SAPSYSTEMNAME} -i ${TINSTANCE} -u SYSTEM,;

hdbsql RH2=> select * from m_linifile_contents where section="persistence' and key="log_mode'
FILE_NAME,LAYER_NAME, TENANT_NAME,HOST,SECTION,KEY,VALUE
"global.ini","DEFAULT","","","persistence","log_mode","normal"
"global.ini","HOST",","node2","persistence","log_mode","normal”

2 rows selected (overall time 60.982 msec; server time 20.420 msec)
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X, DBV aVvhLDhABEDIC. TD/INTA—4—(F [persistence] 2V 2 3V TERET %
EXxHYET, OUE— K% overwrite 55 normal ICEERE T 28I, T —IXR—REHEICOET
XELIIC, BRERT—INY I Ty THERTDEEWMELET,

6.115. 754 <) =T =9 XR—2DIRH

T4 ) —/—REHB T BIIE. LEZIEROBEENHY £T,
® pcs status | grep Promoted
e hdbnsutil -sr_stateConfiguration
e systemReplicationStatus.py

JR D systemReplicationStatus.py 27 ) 7 hET7 4 LY —DHlIE, TRTD/—REDTZ1< Y —
T—IR—ADIGMERLZET,

clusternode:rh2adm>

/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/Python/bin/python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStatus.py
--sapcontrol=1 | egrep -e

"3${TINSTANCE}01/HOST|PRIMARY_MASTERS"| head -1 | awk -F"=""{ print $2 }'

H 73

I clusternode?2

A7 av2-ROBPITIE. §XTOD/ — K ERABKDAAT systemReplicationStatus %7~ L TL &
ER

I rh2adm>hdbnsutil -sr_state --sapcontrol=1 | grep site.*Mode
H

siteReplicationMode/DC1=primary
siteReplicationMode/DC3=async
siteReplicationMode/DC2=syncmem
siteOperationMode/DC1=primary
siteOperationMode/DC3=logreplay
siteOperationMode/DC2=logreplay

6.116. 754X ) —DFTA U F—/—

TS5AT)—)—REVAVY ) —)—ROBERICDWTIK, LTV —2 3V RT—9 ZADHEE &5
avESBLTLEIY, £, LTOHRICEFELTLETY,

e 5 R #H —% maintenance-mode IC L F ¥,
o tAHVH)—/)—RTTFAF—N—%FKBLET,

2 5 X4 —® maintenance-mode = BXMIC T 541 :

I [root@clusternodel]# pcs property set maintenance-mode=true
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FLWTSATY—ERZ2EHAVHY—T, <sidadm> 1 —H—& L TROIATY REERITLET,
I clusternode1:rh2adm> hdbnsutil -sr_takeover

ZDEAVFTY—DBTSA<)—=IlRY, DT IFT14 TREHAVI)—F—IR=—ZAD, FLLWTS
AT —ICBEHEINET, FIOTSA<)—d,. AV ) —E LTEFHTEERBRITINELHY F
_a—o

6.117. LRI TS5A4 <) — A2t hH V¥ ) —& L TEEHET S

7529 —h=1E L TWLWB D, maintenance-mode ICA> TWA T EEERLTL IV, LUTFICH
#RLET,

clusternode2:rh2adm> hdbnsutil -sr_register --remoteHost=remotehost3 --
remotelnstance=${TINSTANCE]} --replicationMode=syncmem --name=DC2 --online --
remoteName=DC3 --operationMode=logreplay --force_full_replica --online

ZOFITIE, 2L 7Yy —oavaFERLTWVWET., SAPHANA Y R TFABIEEIZ, =21 7Y
T—=2 a3V MEBILRDIGEZERBRLTEBELIHY T,

6.118. 7 T4 LA —/N—H 5 DEE

SAPHANA Y AT LL TN = a3 VDRAT—YRADER LV 7531473 )—/— RO #5881 L
TLEIW, EERODIF. BROBEMEZHRTSHIETY, /— K systemReplicationStatus.py
DHEAICEFNTELT., /—ROVRFALL TN =2 aVvDRENELBIBEIE. O/ —REH
BERTDVENDHEINEIDET—IR—IABEEICHEALTLEIYL,
INEFRTDIDDAHEIE. OV MEFHFLWEAVI)—ELTEEHRTHIETY,

BERICE 2T, BAVI)—A VR VANFREELTVWRWI EAHY XY, TDE, £O—K
BEHTZHIIC. COYA FPOBEFEZRRLTKEIW, AV 4 —DC1 OEFREMBERY 55

I clusternode:rh2adm> hdbnsutil -sr_unregister --name=DC1

DC1 OB & %5

clusternode1:rh2adm> hdbnsutil -sr_register --name=DC1 --remoteHost=node2 --remotelnstance=02
--replicationMode=sync --operationMode=logreplay --online

—INR—2% BE L. TR INEIDEERTIVENHYET, REICL TV r—>avRT—
Y 2 %mER LEY,

6.2. PACEMAKER OY >~ K

6.2.1. 7 SR —DEEF &=L
FARTD/—RTYIVZRY—%5BENT DICIE. ROAT Y REETLET,

I # pcs cluster start -all
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BEHR. Y—EXADNEWR>TWBEBEILDH, 7R —PBEFHNICEEFHLET, ATV R
. 7529 —DEELENEID., BLUOT—EVOHBEEAEMICE > TWVWEIHNE D H AR
ZDICEBIBET,

I # pcs cluster status
9 SR —DOEEEIROAETCHEMITEI,
I # pcs cluster enable --all
ZOMDF T a3 VIEULTDOEBY T,
e VSR —%{Z1LtT 2,
o /—RERHIVNAICLET,
e /3 2% —% maintenance-mode I L 7,

FEHliE. pes cluster DAL TEBSRLTLEI W,

# pcs cluster stop --all
# pcs cluster help

6.2.2. 7 5 A4 — % maintenance-mode I3 %

EEAINA D EXIC Pacemaker 7 5 A9 —ICL 2T %% 5121, U 5 A4 —7% maintenance-
mode Il 352 &ET, V5RY—%"21)—X"TEZXY,

I # pcs property set maintenance-mode=true
maintenance-mode 29 2 ERAEIE. )Y —ZX D unmanaged HhE DI N EHERT B E T,

# pcs resource
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology_RH2_02] (unmanaged):
* SAPHanaTopology_ RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode1

(unmanaged)
* SAPHanaTopology_ RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode2
(unmanaged)
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable, unmanaged):
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Unpromoted clusternode1 (unmanaged)
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Promoted clusternode2 (unmanaged)

*vip_RH2_02_MASTER (ocf:heartbeat:IPaddr2): Started clusternode2 (unmanaged)

maintenance-mode E— KDV S R4 —lf, VY —RRAT—YROEEEHLFHA, TDREIC,
JSRAY—)Y—REEBHFL TV Y —AREERELZET,

I # pcs resource refresh

Zhicky, AHABEILZUHDE D DD RI N, maintenance-mode 1’8 T3 2 & T CICYSRY —
IC&LBBETIYaVvIETINET,

RO < v K%&3E4T L T maintenance-mode %= & L F 4,
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I # pcs property set maintenance-mode=false

INT, 73R —NEIEMIBELIY, [REICEBIHo7GE. V53R —ETDOEEICT <IC
ML XY,

6.23. 7 T AY—DAT—H8 ADHEER
UTFIC, V3R —DRT—Y R =BT DV 2D DAEERLET,
o VIR —NRITHENEID=HIELE T,

I # pcs cluster status

DSRI—EITRTD) Y —R%ZHERLET,

I # pcs status

DIRA8— IRTDYY—R, BLUVIRTDO/ —FEMZHERLET,

I # pcs status --full

VY —2ADHEHR LT T,

I # pcs resource status --full

Stonith DEEFEAMHEL X,

I # pcs stonith history

IGRTOFIR ZHE L XY,

I # pcs constraint location

pa )

TV VT ERELTCTAMNT ZRENHY T, HeEARYBEMEINAY ) 21—
2 avERRTDZINE. VFRI—EBITIT4TILT2UENHYET, T2
Z&ET, BEFRICVSRAI—DEHEMICEETESLDICAY T, ERBIRIRT
I, BEBZEWMCTSE. ISy VaRBEKKFETNATESLIICRYET,
T—EVDRT—YRABHRLTLLEIW,

UFICHZERLET,

# pcs status --full
Cluster name: cluster1
Status of pacemakerd: 'Pacemaker is running' (last updated 2023-06-22 17:56:01 +02:00)
Cluster Summary:
* Stack: corosync
* Current DC: clusternode2 (2) (version 2.1.5-7.el19-a3f44794f94) - partition with quorum
* Last updated: Thu Jun 22 17:56:01 2023
* Last change: Thu Jun 22 17:53:34 2023 by root via crm_attribute on clusternode1
* 2 nodes configured
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* 6 resource instances configured
Node List:
* Node clusternode1 (1): online, feature set 3.16.2
* Node clusternode2 (2): online, feature set 3.16.2
Full List of Resources:
* h7fence (stonith:fence_rhevm): Started clusternode?2
* Clone Set: SAPHanaTopology RH2_02-clone [SAPHanaTopology_RH2_02]:
* SAPHanaTopology_RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode1
* SAPHanaTopology_RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode2
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Promoted clusternode1
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Unpromoted clusternode?2
*vip_RH2_02_MASTER (ocf:heartbeat:IPaddr2): Started clusternode1
Node Attributes:
* Node: clusternode1 (1):

* hana_rh2_clone_state
* hana_rh2_op_mode

* hana_rh2_remoteHost
* hana_rh2_roles

: PROMOTED
: logreplay
: clusternode?2
: 4:P:master1:master:worker:master

* hana_rh2_site :DCH1
*hana_rh2_sra -
*hana_rh2_srah -

* hana_rh2_srmode : syncmem
* hana_rh2_sync_state : PRIM

* hana_rh2_version : 2.00.059.02
* hana_rh2_vhost : clusternode1
* Ipa_rh2_Ipt : 1687449214

* master-SAPHana_RH2_02 1150

* Node: clusternode2 (2):
* hana_rh2_clone_state : DEMOTED
* hana_rh2_op_mode : logreplay

: clusternode1
: 4:S:master1:master:worker:master

* hana_rh2_remoteHost
* hana_rh2_roles

* hana_rh2_site :DC2
*hana_rh2_sra -
*hana_rh2_srah i-

* hana_rh2_srmode : syncmem

* hana_rh2_sync_state : SOK

* hana_rh2_version : 2.00.059.02
* hana_rh2_vhost : clusternode2
* Ipa_rh2_lIpt :30

* master-SAPHana_RH2_02 :100
Migration Summary:
Tickets:
PCSD Status:
clusternode1: Online
clusternode2: Online
Daemon Status:
corosync: active/enabled
pacemaker: active/enabled

pcsd: active/enabled

6.2.4. )Y —2ADIREEDTEER
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pcs resource =FHL T, IRTDYY—RADRT—Y AR LET., ThilLY, YY—RDY
ANEREDRT—H ANHAINFT,

UFIChZERLET,

# pcs resource
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology_RH2_02]:
* Started: [ clusternode clusternode?2 ]
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):
* Promoted: [ clusternode ]
* Unpromoted: [ clusternode?2 |
*vip_RH2_02_MASTER (ocf:heartbeat:IPaddr2): Started clusternode1

6.2.5. ')V — RRE DR

RDAR Y RT, WEDY VY —ZABRENRTINIT,

# pcs resource config
Resource: vip_RH2_02_MASTER (class=ocf provider=heartbeat type=IPaddr2)
Attributes: vip_RH2_02_MASTER-instance_attributes
ip=192.168.5.136
Operations:
monitor: vip_RH2_02_MASTER-monitor-interval-10s
interval=10s
timeout=20s
start: vip_ RH2_02_MASTER-start-interval-Os
interval=0s
timeout=20s
stop: vip_RH2_02_MASTER-stop-interval-0s
interval=0s
timeout=20s
Clone: SAPHanaTopology RH2_02-clone
Meta Attributes: SAPHanaTopology RH2_02-clone-meta_attributes
clone-max=2
clone-node-max=1
interleave=true
Resource: SAPHanaTopology RH2_02 (class=ocf provider=heartbeat type=SAPHanaTopology)
Attributes: SAPHanaTopology RH2_02-instance_attributes
InstanceNumber=02
SID=RH2
Operations:
methods: SAPHanaTopology_ RH2_02-methods-interval-0s
interval=0s
timeout=5
monitor: SAPHanaTopology_RH2_02-monitor-interval-10
interval=10
timeout=600
reload: SAPHanaTopology_RH2_02-reload-interval-0s
interval=0s
timeout=5
start: SAPHanaTopology RH2_02-start-interval-0s
interval=0s
timeout=600
stop: SAPHanaTopology_RH2_02-stop-interval-0s
interval=0s
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timeout=600
Clone: SAPHana_RH2_02-clone
Meta Attributes: SAPHana_RH2_02-clone-meta_attributes
clone-max=2
clone-node-max=1
interleave=true
notify=true
promotable=true
Resource: SAPHana_RH2_02 (class=ocf provider=heartbeat type=SAPHana)
Attributes: SAPHana_RH2_02-instance_attributes
AUTOMATED_REGISTER=true
DUPLICATE_PRIMARY_TIMEOUT=300
HANA_ CALL TIMEOUT=10
InstanceNumber=02
PREFER_SITE_TAKEOVER=true
SID=RH2
Operations:
demote: SAPHana_RH2_02-demote-interval-0s
interval=0s
timeout=3600
methods: SAPHana_ RH2_02-methods-interval-0s
interval=0s
timeout=5
monitor: SAPHana_RH2_02-monitor-interval-251
interval=251
timeout=700
role=Unpromoted
monitor: SAPHana_RH2_02-monitor-interval-249
interval=249
timeout=700
role=Promoted
promote: SAPHana_RH2_02-promote-interval-0s
interval=0s
timeout=3600
reload: SAPHana_RH2_ 02-reload-interval-0s
interval=0s
timeout=5
start: SAPHana_RH2_02-start-interval-Os
interval=0s
timeout=3200
stop: SAPHana_RH2_02-stop-interval-0s
interval=0s
timeout=3100

CHICIE. A VAN —IBLUVBREINLYY —AI—Vz Y MOREICHERAINEZTARTOD/INT A —
H—D) A RNKRRINET,
6.2.6.SAPHana ') ¥ — X # 7> 3 > M AUTOMATED_REGISTER=true

DX T av%SAPHana )V —RATEARAT % &, Pacemakerlidth V41 —F—494R—5BEH
ICBEHRLEY,

RODTANTRIDF T a v aFERTE I &2HELFT, AUTOMATED_REGISTER=false % {#
ALEGE BEERZEAVS) -/ —REFETHERTILENHYET,
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6.27. )V —XADILHE
Yy —2ERICIEBOF T a v rhY £T. FlE FIATRRANLTESRLTIEIY,

I # pcs resource help

FRINTVWE )Y —RTI—Yz V) AMNRRLET,

I # pcs resource config | grep "type="| awk -F"type=""{ print $2 }' | sed -e "s/)//g"
H A5

IPaddr2
SAPHanaTopology
SAPHana

HED)Y—RI—Y Y MOGRBERE/NTA—F—%2XRTLET,
I # pcs resource describe <resource agent>

Bl (HA%RL):

I # pcs resource describe IPaddr2

)Y —2T—T v b IPaddr2 Of) (HARX):

Assumed agent name 'ocf:heartbeat:IPaddr2' (deduced from 'IPaddr2')
ocf:heartbeat:IPaddr2 - Manages virtual IPv4 and IPv6 addresses (Linux specific version)

This Linux-specific resource manages IP alias IP addresses. It can add an IP alias, or remove one. In
addition, it can implement Cluster Alias IP functionality if invoked as a clone resource. If used as a
clone, "shared address with a trivial, stateless (autonomous) load-balancing/mutual exclusion on
ingress" mode gets applied (as opposed to "assume resource uniqueness” mode otherwise). For that,
Linux

firewall (kernel and userspace) is assumed, and since recent distributions are ambivalent in plain
"iptables" command to particular back-end resolution, "iptables-legacy" (when present) gets
prioritized

so as to avoid incompatibilities (note that respective ipt_ CLUSTERIP firewall extension in use here is,
at the same time, marked deprecated, yet said "legacy" layer can make it workable, literally, to this
day) with "netfilter" one (as in "iptables-nft"). In that case, you should explicitly set clone-node-max
>= 2, and/or clone-max < number of nodes. In case of node failure, clone instances need to be re-
allocated on surviving nodes. This would not be possible if there is already an instance on those
nodes,

and clone-node-max=1 (which is the default). When the specified IP address gets assigned to a
respective interface, the resource agent sends unsolicited ARP (Address Resolution Protocol, IPv4)
or NA

(Neighbor Advertisement, IPv6) packets to inform neighboring machines about the change. This
functionality is controlled for both IPv4 and IPv6 by shared 'arp_*' parameters.

Resource options:
ip (required) (unique): The IPv4 (dotted quad notation) or IPv6 address (colon hexadecimal notation)
example IPv4 "192.168.1.1". example IPv6 "2001:db8:DC28:0:0:FC57:D4C8:1FFF".
nic: The base network interface on which the IP address will be brought online. If left empty, the
script will try and determine this from the routing table. Do NOT specify an alias interface in
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the form eth0:1 or anything here; rather, specify the base interface only. If you want a label,
see the iflabel parameter. Prerequisite: There must be at least one static IP address, which is
not managed by the cluster, assigned to the network interface. If you can not assign any static IP
address on the interface, modify this kernel parameter: sysctl -w
net.ipv4.conf.all.promote_secondaries=1 # (or per device)
cidr_netmask: The netmask for the interface in CIDR format (e.g., 24 and not 255.255.255.0) If
unspecified, the script will also try to determine this from the routing table.
broadcast: Broadcast address associated with the IP. It is possible to use the special symbols '+' and
"-'instead of the broadcast address. In this case, the broadcast address is derived by
setting/resetting the host bits of the interface prefix.
iflabel: You can specify an additional label for your IP address here. This label is appended to your
interface name. The kernel allows alphanumeric labels up to a maximum length of 15 characters
including the interface name and colon (e.g. eth0:foobar1234) A label can be specified in nic
parameter but it is deprecated. If a label is specified in nic name, this parameter has no effect.
lvs_support: Enable support for LVS Direct Routing configurations. In case a IP address is stopped,
only move it to the loopback device to allow the local node to continue to service requests, but
no longer advertise it on the network. Notes for IPv6: It is not necessary to enable this option
on IPv6. Instead, enable 'lvs_ipv6_addrlabel option for LVS-DR usage on IPv6.
lvs_ipv6_addrlabel: Enable adding IPv6 address label so IPv6 traffic originating from the address's
interface does not use this address as the source. This is necessary for LVS-DR health checks to
realservers to work. Without it, the most recently added IPv6 address (probably the address
added
by IPaddr2) will be used as the source address for IPv6 traffic from that interface and since that
address exists on loopback on the realservers, the realserver response to pings/connections will
never leave its loopback. See RFC3484 for the detail of the source address selection. See also
'Ivs_ipv6_addrlabel_value' parameter.
lvs_ipv6_addrlabel_value: Specify IPv6 address label value used when 'lvs_ipv6_addrlabel' is
enabled.
The value should be an unused label in the policy table which is shown by 'ip addrlabel list'
command. You would rarely need to change this parameter.
mac: Set the interface MAC address explicitly. Currently only used in case of the Cluster IP Alias.
Leave empty to chose automatically.
clusterip_hash: Specify the hashing algorithm used for the Cluster IP functionality.
unique_clone_address: If true, add the clone ID to the supplied value of IP to create a unique
address
to manage
arp_interval: Specify the interval between unsolicited ARP (IPv4) or NA (IPv6) packets in
milliseconds. This parameter is deprecated and used for the backward compatibility only. It is
effective only for the send_arp binary which is built with libnet, and send_ua for IPv6. It has no
effect for other arp_sender.
arp_count: Number of unsolicited ARP (IPv4) or NA (IPv6) packets to send at resource initialization.
arp_count_refresh: For IPv4, number of unsolicited ARP packets to send during resource
monitoring.
Doing so helps mitigate issues of stuck ARP caches resulting from split-brain situations.
arp_bg: Whether or not to send the ARP (IPv4) or NA (IPv6) packets in the background. The default
is
true for IPv4 and false for IPv6.
arp_sender: For IPv4, the program to send ARP packets with on start. Available options are: -
send_arp: default - ipoibarping: default for infiniband interfaces if ipoibarping is available -
iputils_arping: use arping in iputils package - libnet_arping: use another variant of arping
based on libnet
send_arp_opts: For IPv4, extra options to pass to the arp_sender program. Available options are
vary
depending on which arp_sender is used. A typical use case is specifying '-A' for iputils_arping
to use ARP REPLY instead of ARP REQUEST as Gratuitous ARPs.
flush_routes: Flush the routing table on stop. This is for applications which use the cluster IP
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address and which run on the same physical host that the IP address lives on. The Linux kernel
may
force that application to take a shortcut to the local loopback interface, instead of the
interface the address is really bound to. Under those circumstances, an application may,
somewhat
unexpectedly, continue to use connections for some time even after the IP address is
deconfigured.
Set this parameter in order to immediately disable said shortcut when the IP address goes away.
run_arping: For IPv4, whether or not to run arping for collision detection check.
nodad: For IPv6, do not perform Duplicate Address Detection when adding the address.
noprefixroute: Use noprefixroute flag (see 'man ip-address').
preferred_lft: For IPv6, set the preferred lifetime of the IP address. This can be used to ensure that
the created IP address will not be used as a source address for routing. Expects a value as
specified in section 5.5.4 of RFC 4862.
network_namespace: Specifies the network namespace to operate within. The namespace must
already
exist, and the interface to be used must be within the namespace.

Default operations:
start:
interval=0s
timeout=20s
stop:
interval=0s
timeout=20s
monitor:
interval=10s
timeout=20s

PSR —MNEETEE, TRTDYY—REEFELELEFT, 75 X4 —71 maintenance-mode (Z7%: 3
ELTRTDYY —REETINALFTFICAY T TN, ERFLAEIBEEIN ALY ET,

6.2.8. maintenance mode MY S A4 — 7 O/NF 4 —DALIE

EHZINTVWRIRTOTAONT1—%YZARMKRRLET,

[root@clusternodei] pcs property
Cluster Properties:
cluster-infrastructure: corosync
cluster-name: cluster1
concurrent-fencing: true

dc-version: 2.1.5-7.el9-a3f44794194
hana_rh2_site_srHook DC1: PRIM
hana_rh2_site srHook DC2: SFAIL
have-watchdog: false
last-Irm-refresh: 1688548036
maintenance-mode: true
priority-fencing-delay: 10s
stonith-enabled: true
stonith-timeout: 900

F—IR—2EBRETBICIE. BREPTTILETCLERAEETEZLDICISRAY—ICHBTRTINE
PHYFEd, UTAFEHRALTY S RXY—% maintenance-mode ICTX X7,

I # pcs property set maintenance-mode=true

79



Red Hat Enterprise Linux for SAP Solutions 8 BEERIBD /=D SAPHANA R — V7 v TINFI—F vy b X7,

maintenance-mode #FEE2 L £ 9,

# pcs resource
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology_RH2_02] (unmanaged):
* SAPHanaTopology_RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode1
(unmanaged)
* SAPHanaTopology_RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode2
(unmanaged)
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable, unmanaged):
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Promoted clusternode1 (unmanaged)
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Unpromoted clusternode2 (unmanaged)
*vip_RH2_02_MASTER (ocf:heartbeat:IPaddr2): Started clusternode1 (unmanaged)

ITARTDY) Y —ZH "unmanaged" THDZ &R LF T,

[root@clusternodel]# pcs status
Cluster name: cluster
Status of pacemakerd: 'Pacemaker is running' (last updated 2023-06-27 16:02:15 +02:00)
Cluster Summary:
* Stack: corosync
* Current DC: clusternode?2 (version 2.1.5-7.el19-a3f44794f94) - partition with quorum
* Last updated: Tue Jun 27 16:02:16 2023
* Last change: Tue Jun 27 16:02:14 2023 by root via cibadmin on clusternode1
* 2 nodes configured
* 6 resource instances configured

*** Resource management is DISABLED ***
The cluster will not attempt to start, stop or recover services

Node List:
* Online: [ clusternode clusternode?2 ]

Full List of Resources:
* h7fence (stonith:fence_rhevm): Started clusternode2 (unmanaged)
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology_RH2_02] (unmanaged):
* SAPHanaTopology_RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode1
(unmanaged)
* SAPHanaTopology_RH2_02 (ocf:heartbeat:SAPHanaTopology): Started clusternode2
(unmanaged)
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable, unmanaged):
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Promoted clusternode1 (unmanaged)
* SAPHana_RH2_02 (ocf:heartbeat:SAPHana): Unpromoted clusternode2 (unmanaged)
*vip_RH2_02_MASTER (ocf:heartbeat:IPaddr2): Started clusternode1 (unmanaged)

Daemon Status:
corosync: active/enabled
pacemaker: active/enabled
pcsd: active/enabled

maintenance-mode DX E 4% fEfR T 2 &, 1) Y —RId managed ICRY 9,

I # pcs property set maintenance-mode=false
6.2.9.move Z{FHA L7 SAPHana )YV —ZXD 7 =1 LA —/\—
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SAPHANA F—4X—2% 7 =4 )bA—/\—7 2E5E72fll%. pcsresource move 17 R&FHT
522&TY, UFIRRTEDIC, 70—V )Y —REEFRALTY Y —R2BHTI2HENHY T,

I # pcs resource move <SAPHana-clone-resource>

ZOFITIE, 20— Y —2I& SAPHana_RH2_02-clone T,

[root@clusternodel]# pcs resource
* Clone Set: SAPHanaTopology_RH2_02-clone [SAPHanaTopology RH2_02]:
* Started: [ clusternode clusternode?2 ]
* Clone Set: SAPHana_RH2_02-clone [SAPHana_RH2_02] (promotable):
* Promoted: [ clusternode ]
* Unpromoted: [ clusternode?2 ]
*vip_RH2_02_MASTER (ocf:heartbeat:IPaddr2): Started clusternode1

VY —2EBELIT,

# pcs resource move SAPHana_RH2_02-clone

Location constraint to move resource 'SAPHana_RH2_02-clone' has been created

Waiting for the cluster to apply configuration changes...

Location constraint created to move resource 'SAPHana_RH2_02-clone' has been removed
Waiting for the cluster to apply configuration changes...

resource 'SAPHana_RH2_02-clone' is promoted on node 'clusternode?2'’; unpromoted on node
'clusternode’

HHDE > TWBENE DI DN ZHRLE T,
I # pcs constraint location

VY —R%EJ)T7$2BIET, 7AW F—N—RICERINIIBRROGNZRIRTEEX T, LUTICH
ERLET,

I [root@clusternodei]# pcs resource clear SAPHana_RH2_02-clone
"Migration Summary" [CEEP TV M) —DE>TVWENEI D ZHEL X T,
I # pcs status --full

stonith DEE =R L 7,

I # pcs stonith history

PHEILH LT, stonith DBEEEZ V7Y T7LET,

I # pcs stonith history cleanup

Pacemaker /N—2 3V 215 K YRID/N—2 a3 V&AL TWBIEEIE. Isthere away to manage
constraints when running pcs resource move? &8 L, o> TWAHIWZHER LTI W,

6.210. 7 A LA —/N— & RHIRAEDEER

IARTD Pacemaker D7 V714 ET 1 —I&, 75 AX4%—/— KD /var/log/messages 7 7 1 JLIZEEEk
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INFET, BICEZL DAY E—IDH DD, SAPYY—RI—I YV MIEAEBETEIZAYE—VAHE
HETZONHML NMEELHYET, SAPYY—RI—V Y MIEETRAEAYvE—S0OHRET ALY —
THAVVKRIA YT RAAERETEEY,

TA Y 7 ZXDE tmsl:

# alias tmsl="tail -1000f /var/log/messages | egrep -s "Setting master-

rsc_SAPHana_$SAPSYSTEMNAME_HDB${TINSTANCE}|sr_register| WAITING4ALPA|PROMOTED|D
EMOTED|UNDEFINED|master_walk|SWAIT|WaitforStopped|FAILED|LPT"

tsml O A5

82

[root@clusternode]# tmsl

Jun 22 13:59:54 clusternode1 SAPHana(SAPHana_RH2_02)[907482]:
get_ SRHOOK()=SOK

Jun 22 13:59:55 clusternode1 SAPHana(SAPHana_RH2_02)[907482]:
sync status SOK ==> possible takeover node

Jun 22 13:59:55 clusternode1 SAPHana(SAPHana_RH2_02)[907482]:
hana_rh2_site_srHook DC1=SWAIT

Jun 22 13:59:55 clusternode1 SAPHana(SAPHana_RH2_02)[907482]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:
Jun 22 13:59:55 clusternode1 SAPHana(SAPHana_RH2_02)[907482]:
get SRHOOK()=SOK

Jun 22 13:59:55 clusternode1 SAPHana(SAPHana_RH2_02)[907482]:

INFO: DEC: Finally

INFO: DEC: secondary with
INFO: DEC:

INFO: DEC:
hana_rh2_sync_state=SOK
INFO: DEC: Finally

INFO: DEC:

saphana_monitor_secondary: scoring_crm_master(4:S:master1:master:worker:master,SOK)

Jun 22 13:59:55 clusternode1 SAPHana(SAPHana_RH2_02)[907482]:
scoring_crm_master: sync(SOK) is matching syncPattern (SOK)

Jun 22 14:04:06 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
hana_rh2_site srHook DC1=SWAIT

Jun 22 14:04:06 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute
Jun 22 14:04:06 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
get_ SRHOOK()=SOK

Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
hana_rh2_site srHook DC1=SWAIT

Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute
Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
get_ SRHOOK()=SOK

Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
sync status SOK ==> possible takeover node

Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
hana_rh2_site srHook DC1=SWAIT

Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:
Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
get_ SRHOOK()=SOK

Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:

INFO: DEC:

INFO: DEC:

INFO: DEC:

: hana_rh2_sync_state=SOK

INFO: DEC: Finally
INFO: DEC:

INFO: DEC:

: hana_rh2_sync_state=SOK

INFO: DEC: Finally

INFO: DEC: secondary with
INFO: DEC:

INFO: DEC:
hana_rh2_sync_state=SOK
INFO: DEC: Finally

INFO: DEC:

saphana_monitor_secondary: scoring_crm_master(4:S:master1:master:worker:master,SOK)

Jun 22 14:04:09 clusternode1 SAPHana(SAPHana_RH2_02)[914625]:
scoring_crm_master: sync(SOK) is matching syncPattern (SOK)

Jun 22 14:08:21 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:
hana_rh2_site srHook DC1=SWAIT

Jun 22 14:08:21 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:

INFO: DEC:
INFO: DEC:

INFO: DEC:
hana_rh2_sync_state=SOK



Jun 22 14:08:21 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:

get SRHOOK()=SOK

Jun 22 14:08:23 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:

hana_rh2_site_srHook DC1=SWAIT

Jun 22 14:08:23 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:
Jun 22 14:08:23 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:

get SRHOOK()=SOK

Jun 22 14:08:24 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:

sync status SOK ==> possible takeover node

Jun 22 14:08:24 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:

hana_rh2_site srHook DC1=SWAIT

Jun 22 14:08:24 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:

Jun 22 14:08:24 clusternode1 SAPHana(SAPHana_RH2_02)[922136]
get_ SRHOOK()=SOK
Jun 22 14:08:24 clusternode1 SAPHana(SAPHana_RH2_02)[922136]
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INFO: DEC: Finally

INFO: DEC:

INFO: DEC:
hana_rh2_sync_state=SOK
INFO: DEC: Finally

INFO: DEC: secondary with
INFO: DEC:

INFO: DEC:

hana_rh2_sync_state=SOK
INFO: DEC: Finally

INFO: DEC:

saphana_monitor_secondary: scoring_crm_master(4:S:master1:master:worker:master,SOK)

Jun 22 14:08:24 clusternode1 SAPHana(SAPHana_RH2_02)[922136]:

scoring_crm_master: sync(SOK) is matching syncPattern (SOK)

Jun 22 14:12:35 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

hana_rh2_site srHook DC1=SWAIT

Jun 22 14:12:35 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:
Jun 22 14:12:36 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

get. SRHOOK()=SOK

Jun 22 14:12:38 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

hana_rh2_site_srHook DC1=SWAIT

Jun 22 14:12:38 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:
Jun 22 14:12:38 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

get SRHOOK()=SOK

Jun 22 14:12:38 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

sync status SOK ==> possible takeover node

Jun 22 14:12:39 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

hana_rh2_site_srHook DC1=SWAIT

Jun 22 14:12:39 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute:
Jun 22 14:12:39 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

get. SRHOOK()=SOK

Jun 22 14:12:39 clusternode1 SAPHana(SAPHana_RH2_02)[929408]:

INFO: DEC:

INFO: DEC:

INFO: DEC:
hana_rh2_sync_state=SOK
INFO: DEC: Finally

INFO: DEC:

INFO: DEC:
hana_rh2_sync_state=SOK
INFO: DEC: Finally

INFO: DEC: secondary with
INFO: DEC:

INFO: DEC:
hana_rh2_sync_state=SOK
INFO: DEC: Finally

INFO: DEC:

saphana_monitor_secondary: scoring_crm_master(4:S:master1:master:worker:master,SOK)

Jun 22 14:12:39 clusternode1 SAPHana(SAPHana_RH2_02)[929408]
scoring_crm_master: sync(SOK) is matching syncPattern (SOK)

Jun 22 14:14:01 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_clone_state[clusternode2]: PROMOTED -> DEMOTED

Jun 22 14:14:02 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_clone_state[clusternode2]: DEMOTED -> UNDEFINED

Jun 22 14:14:19 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_clone_state[clusternode1]: DEMOTED -> PROMOTED

Jun 22 14:14:21 clusternode1 SAPHana(SAPHana_RH2_02)[932762]
hana_rh2_site srHook DC1=SWAIT

Jun 22 14:14:21 clusternode1 SAPHana(SAPHana_RH2_02)[932762]
hana_rh2_site_srHook_DC1 is empty or SWAIT. Take polling attribute
Jun 22 14:14:21 clusternode1 SAPHana(SAPHana_RH2_02)[932762]
get SRHOOK()=SOK

1 INFO: DEC:

1 INFO: DEC:
1 INFO: DEC:

: hana_rh2_sync_state=SOK
: INFO: DEC: Finally
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Jun 22 14:15:14 clusternode1 SAPHana(SAPHana_RH2_02)[932762]: INFO: DEC:
hana_rh2_site_srHook DC1=SWAIT

Jun 22 14:15:22 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_sync_state[clusternodel]: SOK -> PRIM

Jun 22 14:15:23 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_sync_state[clusternode2]: PRIM -> SOK

Jun 22 14:15:23 clusternode1 SAPHana(SAPHana_RH2_02)[934810]: INFO: ACT site=DC1, setting
SOK for secondary (1)

Jun 22 14:15:25 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_clone_state[clusternode2]: UNDEFINED -> DEMOTED

Jun 22 14:15:32 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_sync_state[clusternode2]: SOK -> SFAIL

Jun 22 14:19:36 clusternode1 pacemaker-attrd[10150]: notice: Setting
hana_rh2_sync_state[clusternode2]: SFAIL -> SOK

Jun 22 14:19:36 clusternode1 SAPHana(SAPHana_RH2_02)[942693]: INFO: ACT site=DC1, setting
SOK for secondary (1)

Jun 22 14:23:49 clusternode1 SAPHana(SAPHana_RH2_02)[950623]: INFO: ACT site=DC1, setting
SOK for secondary (1)

Jun 22 14:28:02 clusternode1 SAPHana(SAPHana_RH2_02)[958633]: INFO: ACT site=DC1, setting
SOK for secondary (1)

Jun 22 14:32:15 clusternode1 SAPHana(SAPHana_RH2_02)[966683]: INFO: ACT site=DC1, setting
SOK for secondary (1)

Jun 22 14:36:27 clusternode1 SAPHana(SAPHana_RH2_02)[974736]: INFO: ACT site=DC1, setting
SOK for secondary (1)

Jun 22 14:40:40 clusternode1 SAPHana(SAPHana_RH2_02)[982934]: INFO: ACT site=DC1, setting
SOK for secondary (1)

TANI—%ERATEHE EDEIRBRAT I AEREAREELTWEHZEBELPLT <Y TY, Fill
DRWEEIF. XvE—YT774ILERZERA<E. INTOBREZERTEIT,

TxANA—N—1% VY—REDVYTTEET, BAOHERIEK > TWRERVWI EEHMEEL TLCESX
W,

6.2.11. 7 5 29 —DEEMDHER

A VA M=), BREIPKREHICETTRRICY Y —ZADEBHNTZIEDHYET, Thilky,
Cluster Informatlon Base (CIBY DIV MY —HDFLEL, ROLEENRET ZHgEMLGHYET, Ch
Liﬁﬁ%‘t— I:Ilb\ i:\ EQHﬂOJTGT'f&‘\-%—:EjJ—C{FIETé t%}f%ij—o

SAPHana Y Y —XABET2E. KELTWAIYV N —HABERINET, BEokTY MY —IC
lEpcs AV Y RTRMUTEALWED, FHTHIRT ZHREI’HY T,

CBTYh)—%MHEBLET,
I # cibadmin --query

PSR —AVNR—=HDClEDC2THY., /— REDREEAIREN SOK EHEI N BI1FE. DC3 &
SFALDOITY M) —=IZV SR —1BEHRR—AIFEELRBWVIET T,

MY BTV M) —%MEET B 6

# cibadmin --query |grep "DC3™
# cibadmin --query |grep "SFAIL"
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ZOaAv v RiF, V95 RA9—KHNOEED/ —KTroot A —H—& L TEITTXZET, BF. IvUKR
DHEAIXETT, REICEFLEIS—DH3B5E. HAKRDEIICHRY FT,

I <nvpair id="SAPHanaSR-hana_rh1_glob_sec" name="hana_rh1_glob_sec" value="DC3"/>
INSDIVRY—E ROAXY REFRALTHIKRTEET,

I # cibadmin --delete --xml-text '<...>'

FOFIDTY MY —EBIRT DI, RDOLDICANT 2UENHYET, HMAKIR-ERHIEE
Nzro, F¥2E—BIRFCECLBESHS I EICEELTIRI W,

# cibadmin --delete --xml-text ' <nvpair id="SAPHanaSR-hana_rh1_glob_sec"
name="hana_rh1_glob_sec" value="DC3"/>'

HFRSNACIBIY M) =D WTZ E2MERBLET, BRINDIHEHNDEETHIMVENHY XTI,
I # cibadmin --query |grep 'DC3™

6212. VS RY—DU ) =T v T

Z7xANF—N—=FTXMRIC, LFEIOT X b DFHPCZDOMDEEMHED I ENHY ET, ROTR
MNERIRT BHEIIC. VIRI—DLInbZl YT TE2RENHYXT,

DA —DAT—Y ATREANY MHBBRVWHIERLIT,
I # pcs status --full

"Migration Summary" IZV S 29 —DEEF/IEITY M) —HRRINWALFZEIE. YY—2&571)TL
TO)—=VT7yvTIT2UENHYFET,

# pcs resource clear SAPHana_RH2_02-clone
# pcs resource cleanup SAPHana_RH2_02-clone

H 73

Cleaned up SAPHana_RH2_02:0 on clusternode1
Cleaned up SAPHana_RH2_02:1 on clusternode2

DRID 7 AN A —N—RETHERINLCABZRIGAOGE N H2HESI M EER LI T,
I # pcs constraint location

BHEOHMNESSICHFELIBIELET,

I # pcs constraint --full

)V — ZABEN R DB OFEIFI DB

I Node: hana08 (score:-INFINITY) (role:Started) (id:cli-ban-SAPHana_RH2_02-clone-on-hana08)
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ZDGMOENZEI )7 LET,
I # pcs resource clear SAPHana_RH2_02-clone

FRAEHK ) Z FDLHEATVWE I EZMBLI T, LK TVWBIGEIE. FI#ID 2EA L THR
BIICHIBRL 9

I # pcs constraint delete cli-ban-SAPHana_RH2_02-clone-on-hana08

7o V7 ERALTERDT A N 2EITY 5581, stonith DBEE%27 ) 732 &EHTEX
-3—0

I # pcs stonith history cleanup

pcs AY Y RIEIARTroot A—HF—& LTEITLET, BEYOKRE ESRLTLEI W,

6.213. TDMD Y S XS —a< K

IFXIRYFIRY—a7V FOHI

# pcs status --full

# crm_mon -1Arf # Provides an overview

# pcs resource # Lists all resources and shows if they are running

# pcs constraint --full # Lists all constraint ids which should be removed
# pcs cluster start --all # This will start the cluster on all nodes

# pcs cluster stop --all # This will stop the cluster on all nodes

# pcs node attribute # Lists node attributes

6.3.RHEL B LU —f&4a<v v R

6.31LIEDRT—4H ADIEH

REDORAEDRAT—F A ZHMBICIE. WS ODPDFIRICHES BEA DY T, REOER 2ZRL T
IV, el RO EZTIEHRELIT,

e /var/log/messages =52 L. OV DMHERZBHICT 2OIC E=F )V THDODIA) TR %

o FARICL->TIE, BEURBRFLZMET 2D, VFRI—ZURIOTIT1ET4—D5BD
J—=vT7 v TSR ENHYFET, HEDEHRE L. BEIBELTIIT7ZLET,

6.3.2. yuminfo

# yum info resource-agents-sap-hana

Last metadata expiration check: 2:47:28 ago on Tue 06 Jun 2023 03:13:57 AM CEST.
Installed Packages

Name : resource-agents-sap-hana

Epoch 1

Version  :0.162.1

Release :2.el9 2

Architecture : noarch

Size 1174 k
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Source : resource-agents-sap-hana-0.162.1-2.el9_2.src.rpm

Repository : @System

Summary  : SAP HANA cluster resource agents

URL : https://github.com/SUSE/SAPHanaSR

License  :GPLv2+

Description : The SAP HANA resource agents interface with Pacemaker to allow
: SAP instances to be managed in a cluster environment.

6.3.3.RPM /N\—< 3 VKRR

# rpm -q resource-agents-sap-hana
resource-agents-sap-hana-0.162.1-2.el9_2.noarch

634. F=FYVITRADODIAY TR

Iha>IL7TOT77AILICEBINTEE Y, ZOHITIX, root DT A 7 Rk <sidadm> DI A1) 7
2IIEELTWSEH, CTNETTICERZEINTLWBIRELHY T,

® root (~/.bashrc (ZEMN):

# export Listinstances=$(/usr/sap/hostctrl/exe/saphostctrl -function Listinstances| head -1)
export sid=$(echo "$ListInstances" |cut -d " " -f 5] tr [A-Z] [a-z])

export SID=$(echo $sid | tr [a-z] [A-Z])

export Instance=$(echo "$ListInstances" |cut-d " " -f 7))

alias crmm='watch -n 1 crm_mon -1Arf'

alias crmv='watch -n 1 /usr/local/bin/crmmyv'

alias cglo="su - ${sid}adm -c cglo’

alias cdh='"cd /ust/lib/ocf/resource.d/heartbeat'

alias gtr="su - ${sidjadm -c gtr'

alias hdb="su - ${sid}jadm -c hdb'

alias hdbi='su - ${sid}adm -c hdbi'

alias hgrep='history | grep $1'

alias hri="su - ${sid}adm -c hri'

alias hris="su - ${sid}adm -c hris'

alias killnode="echo 'b' > /proc/sysrqg-trigger"

alias Ihc="su - ${sid}adm -c Ihc'

alias pit='ssh pitunnel'

alias python="/usr/sap/${SID}/HDB${Instance}/exe/Python/bin/python’
alias srstate="su - ${sid}adm -c srstate’

alias shr='watch -n 5 "SAPHanaSR-monitor --sid=${SID}"

alias sgsi='su - ${sid}jadm -c sgsi'

alias srm="su - ${sidjadm -c srm'

alias srs="su - ${sid}adm -c srs'

alias sapstart="su - ${sid}jadm -c sapstart’

alias sapstop="su - ${sid}adm -c sapstop'

alias tma="tmux attach -t ‘tmux Is | grep -v atta| head -1 |cut-d " " -f 1"
alias tm="tail -100f /var/log/messages |grep -v systemd'

alias tms="tail -1000f /var/log/messages | egrep -s "Setting master-
rsc_SAPHana_${SID}_HDB${Instance}|sr_register| WAITING4
LPA|EXCLUDE as possible takeover
node|SAPHanaSR|failed|${HOSTNAME}|PROMOTED|DEMOTED|UNDEFINED|master_walk
|SWAIT|WaitforStop

ped|FAILED™

alias tmss="tail -1000f /var/log/messages | grep -v systemd| egrep -s "secondary with sync
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status|Setting master-rsc_ SAPHa

na_${SID} _HDB${Instance}|sr_register| WAITING4LPA|EXCLUDE as possible takeover
node|SAPHanaSR|failed|${HOSTNAME}|PROMOTED|DE
MOTED|UNDEFINED|master_walk|SWAIT|WaitforStopped|FAILED™

alias tmm="tail -1000f /var/log/messages | egrep -s "Setting master-
rsc_SAPHana_${SID}_HDB${Instance}|sr_register| WAITING4
LPA|IPROMOTED|DEMOTED|UNDEFINED|master_walk| SWAIT|WaitforStopped|FAILED|LPT
|SOK|SFAIL|SAPHanaSR-mon"| grep -v systemd'

alias tmsl="tail -1000f /var/log/messages | egrep -s "Setting master-
rsc_SAPHana_${SID}_HDB${Instance}|sr_register| WAITING

4L PA|IPROMOTED|DEMOTED|UNDEFINED|master_walk|SWAIT|WaitforStopped|FAILED|LP
TISOK|SFAIL|SAPHanaSR-mon"

alias vih="vim /usr/lib/ocf/resource.d/heartbeat/'SAPHanaStart'

alias vglo='su - ${sid}adm -c vglo'

® <sid>adm (~/.customer.sh (Z3ENN):

alias tm="tail -100f /var/log/messages |grep -v systemd'

alias tms="tail -1000f /var/log/messages | egrep -s "Setting master-
rsc_SAPHana_$SAPSYSTEMNAME_HDBS${TINSTANCE}|sr_register| WAITING4LPA|EXCLU
DE as possible takeover
node|SAPHanaSR]|failed|${HOSTNAME}IPROMOTED|DEMOTED|UNDEFINED|master_walk
|ISWAIT|WaitforStopped|FAILED"

alias tmsl="tail -1000f /var/log/messages | egrep -s "Setting master-
rsc_SAPHana_$SAPSYSTEMNAME_HDBS${TINSTANCE}|sr_register| WAITING4LPA|PROM
OTED|DEMOTED|UNDEFINED|master_walk|SWAIT|WaitforStopped|FAILED|LPT"

alias sapstart="sapcontrol -nr ${TINSTANCE]} -function StartSystem HDB;hdbi'

alias sapstop="sapcontrol -nr ${TINSTANCE} -function StopSystem HDB;hdbi'

alias sgsi='watch sapcontrol -nr ${TINSTANCE} -function GetSystemInstanceList'

alias spl="watch sapcontrol -nr ${TINSTANCE]} -function GetProcessList'

alias splh='watch "sapcontrol -nr ${TINSTANCE} -function GetProcessList| grep

hdbdaemon™

alias srm="'watch "hdbnsutil -sr_state --sapcontrol=1 |grep site.*Mode™

alias srs="watch -n 5 'python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/systemReplicationStat
us.py ; echo Status \$?"

alias srstate='watch -n 10 hdbnsuitil -sr_state'

alias hdb='watch -n 5 "sapcontrol -nr ${TINSTANCE]} -function GetProcessList| egrep -s
hdbdaemon\|hdbnameserver\|hdbindexserver ™

alias hdbi='watch -n 5 "sapcontrol -nr ${TINSTANCE} -function GetProcessList| egrep -s
hdbdaemon\|hdbnameserver\|hdbindexserver;sapcontrol -nr ${TINSTANCE} -function
GetSystemlinstancelList "

alias hgrep='history | grep $1'

alias vglo="vim /usr/sap/$SAPSYSTEMNAME/SY S/global/hdb/custom/config/global.ini"

alias vgloh="vim
/hana/shared/${SAPSYSTEMNAME}/HDB${TINSTANCE}/${HOSTNAME}/global.ini"

alias hri="hdbcons -e hdbindexserver "replication info™

alias hris="hdbcons -e hdbindexserver "replication info" | egrep -e

"SitelD|ReplicationStatus_"

alias gtr='watch -n 10
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/Python/bin/python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/getTakeoverRecomm
endation.py --sapcontrol=1'

alias Ihc="/usr/sap/$SAPSYSTEMNAME/HDB${TINSTANCE}/exe/Python/bin/python
/usr/sap/$SAPSYSTEMNAME/HDBS${TINSTANCE}/exe/python_support/landscapeHostConfigu
ration.py;echo $?'
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7.1. RED HAT
® Support Policies for RHEL High Availability Clusters - Management of SAP HANA in a Cluster
® RHEL HAAdd-On ZfER L7 SAPHANA R 7 —IVT7 v TV RFLL ) =2 a v OB
o [EEXREILLZYYV—RDKEE

® |s there a way to manage constraints when running pcs resource move?

7.2. SAP
® SAP HANA Administration Guide for SAP HANA Platform
® Disaster Recovery Scenarios for Multitarget System Replication
® SAP HANA System Replication Configuration Parameter
® Example: Checking the Status on the Primary and Secondary Systems
® General Prerequisites for Configuring SAP HANA System Replication
® Change Log Modes
® Failed to re-register former primary site as new secondary site due to missing log
® Checking the Status with landscapeHostConfiguration.py
® How to Setup SAP HANA Multi-Target System Replication

e SAPHANATILFY =4Sy NV RFLL T yr—Yay
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https://help.sap.com/viewer/6b94445c94ae495c83a19646e7c3fd56/2.0.05/en-US/330e5550b09d4f0f8b6cceb14a64cd22.html
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https://help.sap.com/docs/SAP_HANA_PLATFORM/4e9b18c116aa42fc84c7dbfd02111aba/0cd257970d514abd8ddf9ee1f45f3bca.html?locale=en-US&q=alternative_sources
https://help.sap.com/docs/SAP_HANA_PLATFORM/4e9b18c116aa42fc84c7dbfd02111aba/0e6f7b5b4a8e4bf0b2a504b98d7e0585.html?locale=en-US
https://help.sap.com/docs/SAP_HANA_PLATFORM/6b94445c94ae495c83a19646e7c3fd56/86267e1ed56940bb8e4a45557cee0e43.html
https://help.sap.com/docs/SAP_HANA_ONE/1c837b3899834ddcbae140cc3e7c7bdd/2990a7ccdb6f4578bf07da3ecea1a8af.html
https://me.sap.com/notes/0002522261
https://help.sap.com/docs/SAP_HANA_PLATFORM/4e9b18c116aa42fc84c7dbfd02111aba/d112a740dfb34dbda309d89e675dd99f.html
https://blogs.sap.com/2021/06/03/how-to-setup-sap-hana-multi-target-system-replication/
https://help.sap.com/docs/SAP_HANA_PLATFORM/4e9b18c116aa42fc84c7dbfd02111aba/ba457510958241889a459e606bbcf3d3.html

	目次
	多様性を受け入れるオープンソースの強化
	RED HAT ドキュメントへのフィードバック (英語のみ)
	第1章 概要
	第2章 パラメーター
	第3章 前提条件
	第4章 インストール
	4.1. フェイルオーバーテストで 2 ノードの基本インストールを確認する
	4.2. 3 番目のサイトに SAP HANA をインストールする
	4.3. 3 番目のサイトに SAP HANA システムレプリケーションをセットアップする
	4.3.1. プライマリーデータベースの確認
	4.3.2. データベースキーのコピー
	4.3.3. 追加の HANA インスタンスをセカンダリー HANA レプリケーションサイトとして登録
	4.3.4. SAP HANA マルチターゲットシステムレプリケーションの自動登録サポートの追加
	4.3.5. Pacemaker ノードでの global.ini の設定
	4.3.6. 3 番目のサイトで global.ini を設定する
	4.3.7. インストールの検証


	第5章 テストケース
	5.1. テストの準備
	5.2. 環境のモニタリング
	5.2.1. プライマリーノードの検出
	5.2.2. レプリケーションステータスの確認
	5.2.3. /var/log/messages のエントリーの確認
	5.2.4. クラスターの状態
	5.2.5. 残留物の検出

	5.3. テスト 1: プライマリーノードをアクティブな 3 番目のサイトを使用してフェイルオーバーする
	5.4. テスト 2: プライマリーノードをパッシブな 3 番目のサイトを使用してフェイルオーバーする
	5.5. テスト 3: プライマリーノードを 3 番目のサイトにフェイルオーバーする
	5.6. テスト 4: プライマリーノードを 1 番目のサイトにフェイルバックする

	第6章 便利なコマンド
	6.1. SAP HANA コマンド
	6.1.1. hdbclm を使用した SAP HANA のインストール
	6.1.2. hdbsql を使用した Inifile の内容の確認
	6.1.3. データベースの確認
	6.1.4. SAP HANA の起動と停止
	6.1.5. SAP HANA システムレプリケーションのステータスの確認
	6.1.6. セカンダリーノードの登録
	6.1.7. sapcontrol GetProcessList
	6.1.8. sapcontrol GetInstanceList
	6.1.9. hdbcons の例
	6.1.10. SAP HANA バックアップの作成
	6.1.11. プライマリーノードでの SAP HANA システムレプリケーションの有効化
	6.1.12. セカンダリーノードへのデータベースキーのコピー
	6.1.13. SAP HANA システムレプリケーションのセカンダリーノードの登録
	6.1.14. SAP HANA データベースの log_mode の確認
	6.1.15. プライマリーデータベースの検出
	6.1.16. プライマリーのテイクオーバー
	6.1.17. 以前のプライマリーをセカンダリーとして再登録する
	6.1.18. フェイルオーバーからの回復

	6.2. PACEMAKER コマンド
	6.2.1. クラスターの起動と停止
	6.2.2. クラスターを maintenance-mode にする
	6.2.3. クラスターのステータスの確認
	6.2.4. リソースの状態の確認
	6.2.5. リソース設定の確認
	6.2.6. SAPHana リソースオプションの AUTOMATED_REGISTER=true
	6.2.7. リソースの処理
	6.2.8. maintenance mode のクラスタープロパティーの処理
	6.2.9. move を使用した SAPHana リソースのフェイルオーバー
	6.2.10. フェイルオーバーと同期状態の監視
	6.2.11. クラスターの整合性の確認
	6.2.12. クラスターのクリーンアップ
	6.2.13. その他のクラスターコマンド

	6.3. RHEL および一般的なコマンド
	6.3.1. 現在のステータスの検出
	6.3.2. yum info
	6.3.3. RPM バージョン表示
	6.3.4. モニタリング用のエイリアス


	第7章 参考資料
	7.1. RED HAT
	7.2. SAP


