Oracle Database Technology Night
~ EX |V ASUIWDH (Fh3a) ~

Discussion Night #11

Real Application Clusters
LDRERVSEESS

Technology Night Member




« LT DS

=SIR (X,

3T D— AN R RO [ E(CEH I S EZ eI 500D

T, T, BIRIEMEM—OBNETIEDTHD. WHRBEZHCEEIHA
yCEFTEFERA. UTFOFEIAL, YFUZIIPI—R, #gezigitd b7z
Sy AN (HER) 93BOTIERVES. BERTEZITOFROFIRTAA R
REBRBVT TSV ATV R GEICEUTEE SN TULABEEEDRIFE., UJ—X
BLOBFERCOWTIE, B DOFEICLDRTEINTT,

OracletJavald. Oracle Corporation XUZDFEtt. BESHOKERUVZOMOE CHIFZEZEERE CI,
XD, BeidEF ISRt OBRELIEFREIR CHIGZEHHNET,

ORACLE




ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.




[FL&HIC

- KEHBIEALI-LVAR
—RACIRIE. ¥y vy a7a—a  EEET BAFHARNUMIDUNT

1. Fvyrada—3&ld? ~Discussion Night #1085 ~
2. Fowada—Ia EFRARIE

3. RACDAWRLR—FZRTHLD

ORACLE

Copyright © 2016 Oracle and/or its affiliates. All rights reserved.



Xy, aJda—oa 8E?

~ Discussion Night #1018 & ~

ORACLE



Cache Fusion M EJYE ~ Discussion Night #1018 & ~

rocess 4stance 2

T AR DD FRAIAH
BHITAvs0 &‘ Instance 1
Resource Master

GRD
1

1. request

2. grant
P

GRD

Buffer Cache

ORACLE

LMS
Process

Requester

Buffer Cache

b/ —FHho52TES
R;iéju\yao) Instance 1
— | Resource Master
T GRD
"~ % 1. request Buffer Cache

Pmﬁaétance 2

GRD

Buffer Cache

LMS
Process

2. ping

Requester

Holder

LMS
Process

Instance 3
GRD

Buffer Cache

EEnn

Copyright © 2016 Oracle and/or its affiliates. All rights reserved.

3. transfer

—/—
= J |




Fryl17a—Car ONEEEIZET 5

« J—F/MVRFVR
— Requester : DB AV ZEMLELET HA LRIV A
— Resource Master : 7AYIND))—RAIAZ—THEIIVAZIV R
— Holder : 7OV I DEwRFAAA—DEFFREFLTLNSDAIUREIUR

- LMSn7AE R
— MSn(ZF B—NNIL-Fryia-H—EX(GCS)HAYVY - T—ER—=RENYT7-Fyyira-1)yY—R
R EFFI B(nlk. 0 n9FE=Fah v ioz),
— GCSER., TOVIEERLUVUZFDMOGCSEEAYE—FFEL, ML EET S,
- 7avY
— SCURRENT: S A gEmRFT 7 OvY
— XCURRENT: B Al BEREFT I AV Y
—~ CR:FZHIY—EMHTOvY
— P17 OYIDINARR A A=

ORACLE

Copyright © 2016 Oracle and/or its affiliates. All rights reserved. 7



Fyyada—oa  EFHANUE

ORACLE



FryiaTa—Uav B

FREA R b

| 1]
§
o||+

RACEIE DFHEAREDH D

DB CPU

gc cr block 3-way

gc current block 3-way
db file sequential read
gc current block busy

Time(s) Avg wait (ms) % DB time Wait Class
2749.8 51.72
568,535 882.0 1 16.58 Cluster
603,007 797.2 1 15.00 Cluster
433,006 272.2 1 5.12 User /O
130,675 219.2 2 4.13 Cluster
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gc current block busy / gc cr block busy
gc buffer busy acquire / gc buffer busy release
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> Fyyada—U3 ITEBLT. RACOAWRLR—FDRERRA UM EBNALET
« Top 10 Foreground Events by Total Wait Time
« Global Cache Efficiency Percentages (Target local+remote 100%)
* Global Cache and Engueue Services - Workload Characteristics
* Global Cache Transfer Times (ms)
* |Interconnect Ping Latency Stats
« Segments by Global Cache Buffer Busy
 SQL ordered by Cluster Wait Time
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Top 10 Foreground Events by Total Wait Time

> GCEE:EMDIbusyllcongested IGEBIEZHRITFMOARELTLDIGEIE. +
w21 7a—0auITIRMLR VI BHYET

> gc cr/current block 2-way/3wayDig & . FH-Bi S EFELELTOFEEADL., Fi5
FFRERFRE (Avg wait(ms)) M ImsZE KIRICHB A 555 (X, Bl EBIEL TLVET,

Time(s) Avg wait (ms) % DB time Wait Class

DB CPU 2749.8 51.72

gc cr block 3-way 568,535 882.0 1 16.58 Cluster
gc current block 3-way 603,007 797.2 1 15.00 Cluster
db file sequential read 433,006 272.2 1 5.12 Userl/O
gc current block busy 130,675 219.2 2 4.13 Cluster
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Global Cache Efficiency Percentages
(Target local+remote 100%)

> O—A)LFreyia JE—IrXvyyia(Fvyyada—230)  T1RIFNFN
N7 OvoZERELEEIS (FyviabybR)EZRLTLVET,

Buffer access - local cache %: 85.82
Buffer access - remote cache %: 14.02
Buffer access - disk %: 0.16
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Global Cache and Enqueue Services —Jeceivetime
9547 Y—n—

- Workload Characteristics Sk @
> :h\"(’“/°/171—°)5|‘/0)Latency(:F;ﬁT%)'IEE#E’G“d'o \@ pln/ﬂUSh/bU”d

X EBADERE L. RRIEFGE. EFEODAWREIFELGYET, /send time
FyvyiaTa—I3> MDRequester (IT7AT M) EL
Avg global cache cr block receive time (ms): 0.8 | T.CRZAVIZFIHI IR THEZITEDETHE
o B [E1msLLA,
| Avg global cache cr block flush ti - 1.0
vg global cache cr block flush time (ms): Ol vy 172 —Sa0 DIBEHEIH—/S—) ELT. CR
Avg global cache cr block build time (ms): 0.0 | ZAVVERDI=6bDAT 75y 2, CRIERL, TAY
Avg global cache cr block send time (ms): 0.0 7EEI= w07 EH
Xy aTda—3  DRequester (PS54 FR) &L
Avg global cache current block receive time (ms): 0.7 | T. Current7 AvIZ YT AL THOZITIAET
8 O)H%FEﬁo Eﬁ‘ilmsumo
X
X A -
m Avg global cache current block flush time (ms): 1.0 w1 T2—330 OREE(Y—/—) ELT.
| Avg global cache current block pin time (ms): 0.0 | Current7 AV I{ER D= DT 75y o, HEfth
#, 70y & EITHhh o1k

Avg global cache current block send time (ms): 0.1
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§%) Global Cache and Enqueue Services

- Workload Characteristics
Bug#13508198

PIN DATA IN GLOBACL CACHE AND ENQUEUE SERVICES — WORKLOAD

CHARACTERISTICS
» 11gR2TIEAE & T. Avg global

cache cr/current flash time(ms)h K&
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HAIERICHYET,
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Avg global cache cr block receive time (ms): 0.8
% Avg global cache cr block flush time (ms): 1.0
Avg global cache cr block build time (ms): 0.0
Avg global cache cr block send time (ms): 0.0
Avg global cache current block receive time (ms): | 0.7
S
22 | Avg global cache current block flush time (ms): 1.0
=
| Avg global cache current block pin time (ms): 0.0
Avg global cache current block send time (ms): 0.1
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Global Cache Transfer Times (ms)

> CR/Current7 Avy9FNZFNIZDLVT, Immediate GiY7E<ERE) . Busy (GR & M F
4 ) . congested (BriXBIE) D/ \T+—<I 2 AV M |LatencyZzRLET

» Busyt>CongestedM:BIEE S WEHEEL . RICDEBEIBAZEAFTT .

Avg Time - average time of all blocks (Immed,Busy,Congst) in ms
Immed, Busy, Congst - Average times in ms
ordered by CR + Current Blocks Received desc

CR Avg Time (ms) Current Avg Time (ms)
Block Class All Immed Busy Congst  All Immed Busy Congst
2 data block 0.61 0.43 1.49 0.73 0.49 0.41 1.59 1.27
2 undo header 0.36 0.54 1.49 0.20 0.22 0.18 1.07 0.35
2 undo block 0.54 0.39 1.19 0.29
2 others 0.84 0.63 1.85 0.68 0.71 0.51 1.63 0.59

ORACLE
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Interconnect Ping Latency Stats

> /—RFEDOPINGZAOLwRBE LD, f#E/ Ny MaEREE RLTOET,
> 8KMDPINgM500usLL FTET I DN —HREITY ,

Ping latency of the roundtrip of a message from this instance to
target instances.

The target instance is identified by an instance number.

Average and standard deviation of ping latency is given in miliseconds
for message sizes of 500 bytes and 8K.

Note that latency of a message from the instance to itself is used as
control, since message latency can include wait for CPU

Target 5008 Ping Count Avg Latency Stddev 500B 8K Ping Count Avg Latency Stddev 8K
Instance 500B msg msg 8K msg msg
1 285 0.28 0.13 285 0.35 0.14
2 285 0.39 0.08 285 0.38 0.08
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Segments by Global Cache Buffer Busy
> HaCBET 5 (BUSY) HFEDZWNWA T VMD—ETY,
> ERDATOzOME EH/ — O LDRIBFT7 VRTINS RERFTLET,

% of Capture shows % of GC Buffer Busy for each top segment compared
with GC Buffer Busy for all segments captured by the Snapshot

LaabrLe:pace Object Name zl:::::jea J. gsssuffer % of Capture
SCOTT USERS ORDERS TABLE 19,355 12.71
SCOTT USERS ORDER_ITEMS TABLE 15,468 10.15
SCOTT USERS INVENTORIES INDEX 13,904 9.13
SCOTT USERS PK_ORDERS TABLE 9,350 6.14
SCOTT USERS IX_ORDER_ITEMS INDEX 8,902 5.84

ORACLE
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SQL ordered by Cluster Wait Time

> *yvyraJa—

o~ O

v

[CLAFFHERERIARLY. SOLO—ETY,

> Elapsed TimelZxtL T. Cluster Wait TimeM®KWLSQLIK, Fa—=2 I NAETT,

GELEITE

%Total - Cluster Time as a percentage of Total Cluster Wait Time
%Clu - Cluster Time as a percentage of Elapsed Time

%CPU - CPU Time as a percentage of Elapsed Time

Cluster Wait

Elapsed

%Clu

%CP

%10

sQL Iid

SQL Module

TEICKARELZTAVITIRAN Ty 2 T72—03 05| ILTULNVELD ?)

SQL Text

Time (s)
21,692.97
7,207.40
6,317.02
5,125.33
4,804.91

Executio %Total
19,513  23.25
190,279 7.73
17,828 6.77
17,226 5.49
191,324 5.15

Time(s)

23,708.11
7,933.32
6,959.60
5,484.18
5,083.92

91.50
90.85
90.77
93.46
94.51

U

2.05
2.92
2.02
1.88
1.98

0.01
1.81
0.00
0.01
0.00

679x4qggryd2v
f402185xgx4vl
7huQyxr9zbu5u
35cx18dav7bgl

1uk5m5qgbzjlvt

JDBC Thin Client
JDBC Thin Client
JDBC Thin Client
JDBC Thin Client
JDBC Thin Client

XXXXX
XXXXX
XXXX

XXXXX

XXXXX

ORACLE
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» RAC W' EEIRKN DIz eICEREL TLVDEETR
— AR R A= T DEZIH

* DB (Database) CDEZH

« FEERFIA ORI AZLEZHD

—J52A ) =R AN =T DEZH
* Gl (Grid Infrastructure) CODEFR
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JI74)

- DB/ Gl DEBSDEEFEDLYS— N1 Z2 RT3
— DB DEEDIZS
« <DB (D SORACLE_BASE>/diag/rdbms/<db_unique_name>/<SID>/trace/alert_<SID>.log
« E ORA- I5—ZD1csh. ORA IS —DFELEEA VA ABILED XY — %8I D

—- Gl DIEEDIZS
* <Gl D SORACLE_BASE>/diag/crs/<hostname>/crs/trace/alert.log
« I5-ESEIITTOHIMHNEEL WD, XAv—SORBZHER I INEN DD

N - —
eI

- DB HIDIEETE 6l floO) (3R T B
- DB & GI[EBIYVI DT
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f&E=EFO0 T4 (DB)

* Node2 @ DB L1Y7—T®D./—REIBEDIEE
—Node2 @D DB 1> AF>AD alert.log

2017-07-22T19:05:42.172034+09:00

Detected an inconsistent instance membership by instance 1

Errors in file /u01/app/oracle/diag/rdbms/rac1221/rac12212/trace/rac12212_Imon_11471.trc (incident=33805) (PDBNAME=CDBSROOT):
ORA-29740: 1 Y RAAYABB 1, IIN—=T - A hF—>avelc &DREEINFT

2017-07-22T19:05:47.595934+09:00

SMON (ospid: 11493): terminating the instance due to error 481

2017-07-22T19:05:49.160015+09:00

System state dump requested by (instance=2, osid=11493 (SMON)), summary=[abnormal instance termination].
System State dumped to trace file /u01/app/oracle/diag/rdbms/rac1221/rac12212/trace/rac12212_diag_11449 20170722190549.trc
2017-07-22T719:05:50.597091+09:00

ORA-00481: LMON process terminated with error

2017-07-22T19:05:50.597366+09:00

Errors in file /u01/app/oracle/diag/rdbms/rac1221/rac12212/trace/rac12212_diag_11449 20170722190549.trc:
ORA-00481: LMON process terminated with error

2017-07-22T19:05:50.597507+09:00

2017-07-22T719:05:53.703484+09:00
Instance terminated by SMON, pid = 11493

Dumping diagnostic data in directory=[cdmp_20170722190549], requested by (instance=2, osid=11493 (SMON)), summary=[abnormal instance termination].

ORACLE
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fEERFO0I B AHHI (GI)

 Node2 @ GILAY—TD./)— RehBEDIEE
—Nodel @ Gl O alert.log

2017-07-17 15:10:48.267 [0CSSD(8163)]CRS-1612: 71 AFY MEIPED50% T J— Fnode2(2) DRy NI —VBENSHDFRA. IS5AIDSECD ./ — RZ14.930F2AICHIBRUF T
2017-07-17 15:10:56.269 [0CSSD(8163)]CRS-1611: 1 AFD NElfED75% T+ J/— Rnode2(2) DY NI —JiBENSHDFER o V5AIDSCD /) — R%E6.9202AICHIFRULEY
2017-07-17 15:11:00.269 [0CSSD(8163)]CRS-1610: 71 A7 MEIPED90% T\ J— Fnode2(2) DY NI —DBENSHDFRA. ISAIDSCD ./ — R%Z2.920#PAICHIBRUFT
2017-07-17 15:11:03.192 [0CSSD(8163)]CRS-1607: J— Rnode2ld IS5 RAH - 1 > h—%—>3>395717083(c KD THIBRENZE U T, FEHA(S
(:CSSNMO00007:)(/u01/app/grid/diag/crs/nodel/crs/trace/ocssd.trc) 2 S BUTLEE W,

2017-07-17 15:11:32.599 [OHASD(6599)]CRS-8011: R A RS DBEBECEN 7 RINAH - Xwtz—: node2. AVR—K> M cssagent, F4 L+ AF>T: 1-2017-07-17-15:11:32.166
2017-07-17 15:11:32.609 [OHASD(6599)]CRS-8013: FH#CEN 7 R/\AH - Xwtz—= - FF X N: oracssdagent is rebooting this node due to network timeout (no network activity for
28500 milliseconds).

2017-07-17 15:11:36.021 [OCSSD(8163)]CRS-1601: CSSDDEBIERN'TE T UEUIe. 79747+ )—Rldnodel T,

2017-07-17 15:11:37.664 [CRSD(10016)]CRS-5504: /— R'node2'(CDWT, J— R AR MEREENZE U,

2017-07-17 15:11:48.618 [CRSD(10016)]CRS-2773: H—/\—"node2'(d7—Jl'Generic' M'5H|BRENFE LI,

2017-07-17 15:11:48.657 [CRSD(10016)]CRS-2773: H—/\—"node2'(3—Jl'ora.rac1221'h"5HlIBRENE Uz

» misscount (T J#)L h30F0) DERIEICEDZE. TOEFREID 50%, 75%, 90% DI FEERF(C
FRIBTETVRWNSE(OXYE—-IP SN, &RICHERRI S

o FERT—ADBE. 7/17 15:10:33 LEHSIBENFRIEZ TS
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» J—REITOERFREHAROBEEER

—H—)\-—=&7F (CPU, XEV, etc)

—HBFTARTEANDTFAIAD 1/0 5BR

- THET (R (GI). HAEIT7 )L (DB)
— A 2A—=3) NEEROIB{EARD]

* NICYOT =T )b Z1YyFDIEE

 cim

(Cluster Health Monitor)

A
el

OSWatcher / ExaWatcher

fis
%
e
i
7

top, iostat ZFM 0S YR

ORACLE

Y (>2TRAY
PN >

Database Instance

= Database Instance

ASM Instance

ASM Instance

&

&

Oracle Clusterware

}:r\;__‘> Oracle Clusterware

‘gjo I

Shared Storage
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Hik— MRS TOOJ OEEHS
« T5—-LIANAaI = B2 H

00:04 DAPFICFEIRED
FEELTLWVEDTIE?

— Oy Ane3h
« Gl DFEALEODV F(IEERTE)EEHNRXvE->H IhHS
- OJ O ABENMTHNTULRL = AISHDOEIEHNFREL TS

2017-07-24 00:00(.)/:00 XXXXXXXXXXXXXXXX
2017-07-24 00:01:00 XXXXXXXXXXXXXXXX
2017-07-24 00:02:00 XXXXXXXXXXXXXXXX
2017-07-24 00:03:00 XXXXXXXXXXXXXXXX
2017-07-24 00:20:00 XXXXXXXXXXXXXXXX

- IEEEOOJEDLLE e
o IE=I(CHENIL TUVRBF L EEERU T, 2017-07-24 00:00:00 aaaaaa

B2 b — S VA 2017-07-24 00:01:00 bbbbb
FIRDXYT =) ST 2017-07-24 00:02:00 ccccc

2017-07-24 00:03:00 ddddd
2017-07-24 00:04:00 eeeee

FEEky

2017-07-26 01:13:00 aaaaaa
2017-07-26 01:14:00 bbbbb
2017-07-26 01:15:00 xxxxXX
2017-07-26 00:16:00 ddddd
o D2017-07-26 00:17:00 eeeee

— % )—-Ro0OY OHER
- BIRENFEAEL TUE)— RE TR,
FRTD)—ROOH %HERT 3
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- SAERIGEIDIMERMNA >
— & /)—RoO7hH5 0S BRI EDH WD EIEERT

- J—RBOOJZEESEDELEENINE
- BRI NNDIHZEIC(E EORZBEEALOTHEZRNIDE

—MEER9E
* Gl (Grid Infrastructure)
— 77—b0% (SORACLE_BASE/diag/crs/<hostname>/crs/trace/alert.log)
— 0CSSD MOJ THHEJEEH 75— 0T DESHHHADF L)
* DB (Database)
— 77—M0O% (SORACLE_BASE/diag/rdbms/<db_unique_name>/<SID>/trace/alert_<SID>.log)
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OS BFRIDZE57 DhER (GI)
* Nodel

2017-07-17 00:24:43.192 [OCSSD(8163)]CRS-1601: CSSDOEBAERNTT T UFUIE. 7I74T - )—R(dnodel TY,

zoi7-07-17 00:25:03.752 [0CSSD(8163)]CRS-1601: CSSDDEBR DT T UFUE. 79747 - J—RlEnodel node2 TY,

o
°* Node2 1

2017-07-17 00:25:03.766 [OCSSD(8208)]CRS-1601: CSSDDBIBR N T TUZE Uz 7I747 - J— Rlknodel node2 TY,

ORACLE
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OS BFxDZ=57 DR (DB)
* Nodel

* Node2

Reconfiguration started (old inc 6, new inc 8)
List of instances (total 2) :

12

New instances (total 1) :

2

My inst 1

Global Resource Directory frozen
Communication channels reestablished
2017-07-17T09:41:38.949897+09:00

Master broadcasted resource hash value bitmaps
Non-local Process blocks cleaned out
2017-07-17T09:41:38.956325+09:00

LMS 0: 0 GCS shadows cancelled, 0 closed, 0 Xw survived, skipped 0
Set master node info

Submitted all remote-enqueue requests

Dwn-cvts replayed, VALBLKs dubious

All grantable enqueues granted

Submitted all GCS remote-cache requests

Fix write in gcs resources
2017-07-17T09:41:39.011884+09:00 1
Reconfiguration complete (total time 2.4 s csf" 2, "

2017'07'17T09:41:36.598818"’09:00 <llllllllllllllllllllllllllllllllllllllll

X -$ 2017-07-17T09:41:36.598812+09:00

Reconfiguration started (old inc 0, new inc 8)

List of instances (total 2) :

12

My inst 2 (I'm a new instance)
2017-07-17T09:41:36.865325+09:00

Global Resource Directory frozen

* Setting GES domain 0

Switching DLM PDB isolation (kjidomena: 0 -> 5, mm: NONE -> NORM)
Communication channels reestablished
2017-07-17T709:41:38.524302+09:00

Using default pga_aggregate_limit of 2048 MB
2017-07-17T709:41:38.950207+09:00

* domain 0 valid = 1 (flags x800, pdb flags x0) according to instance 1
* allocate domain 2, valid ? 1

all enqueues go to domain 0

2017-07-17T709:41:38.953446+09:00

Master broadcasted resource hash value bitmaps

Non-local Process blocks cleaned out
2017-07-17T09:41:38.954244+09:00

LMS 0: 0 GCS shadows cancelled, 0 closed, 0 Xw survived, skipped O
Set master node info

5,
ay
Ly ]
ay
a,
Ly
.....
Ly ]
LY ]
ay
LN ]
ay
ay
a

ORACLE

Submitted all remote-enqueue requests

Dwn-cvts replayed, VALBLKs dubious

All grantable enqueues granted

Submitted all GCS remote-cache requests

.} Fix write in gcs resources
2017-07-17T09:41:39.012222+09:00

Reconfiguration complete (total time 2.4 secs)
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