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394 systems in ranking, May 2022

Score

Database Model May Apr

2022 2022
Relational, Multi-model g 1262.82 +8.00
Relational, Multi-model (g 1202.10 -2.06
Relational, Multi-model g 941.20 +2.74
Relational, Multi-model g 615.29 +0.83
Document, Multi-model g 478.24 -5.14
Key-value, Multi-model g 179.02 +1.41
Relational, Multi-model (g 160.32 -0.13
Search engine, Multi-model g 157.69 -3.14
Relational 143.44 +0.66
Relational 134.73 +1.94
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Database In-Memory
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- Exadata storage smart scan
. Active Data Guard

« Audit Vault & Database Firewall
« Automatic SQL Tuning
- Real Application Testing

« Secure Backup
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Real-Time Statistics

Automatic Diagnosis and Repair
Real-Time SQL Monitoring for

Developers

ADG DML Redirect
Hybrid partitioned tables
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Processing-ATP
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In-Database JavaScript
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Oracle £UERE 1 9CHTIS LS

https://apex.oracle.com/database-features/

Features Licensing Feature e 1 9CE§§§H£ E *I]_‘

Ability to Create a Duplicate of an Oracle Database Using DBCA in Silent Mode

== iy
Search Database Overall = Install ° ° ﬁEfﬂ’vE

You can now create a duplicate of an Oracle Database by using the createDuplicateDB command of Database Configuration Assistant (DBCA) in silent mode. St M

Q, search Features , °
19c Release All Offerings

Focus Area ¢ Eﬂlgﬁgm

Ability to Create a PDB by Cloning a Remote PDB Using DBCA in Silent Mode

All Focus Areas v Database Overall » Pluggable Databases ° i
BRi19chRFRFmE 1164

You can now create a pluggable database (PDB) by cloning a remote PDB using the createFromRemotePDB parameter of the createPluggableDatabase command of Datab...

Version 19c Release Available with Oracle Multitenant %ﬁ##'[i

.2 121
A3
122 18¢ Ability to Grant or Revoke Administrative Privileges to and from Schema-Only Accounts ,\_\L}EEJ:FE( 14)
Security » Core Security °
I
19¢ 21c You can grant administrative privileges, such as SYSOPER and SYSBACKUP, to schema-only (passwordless) accounts. ) =) I % ri( 2 9)
New features only All Offerings ° %&@*Dkﬁ&}&( 1)

SN
° 7,
Ability to Relocate a PDB to Another CDB Using DBCA in Silent Mode 1z H‘ﬁ(9)
5 ab
Database Overall - Pluggable Databases 1
© - 48809

You can now relocate a pluggable database (PDB) to another multitenant container database (CDB) by using the relocatePDB command of Database Configuration Assista...

[ Reset Available with Oracle Multitenant ° ?é( 18)
- 1BHRI(29)

Ability to Use Multiple Kerberos Principals with a Single Database Client ——
HE(7)

Security = Encryption ° ®

Starting with this release, when you configure Kerberos authentication for an Oracle Database client, you can specify multiple Kerberos principals with a single Oracle Data... 1910
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https://apex.oracle.com/database-features/

21c

Self Managing In-Memory
In-Memory Spatial Analytics
In-Memory Full Text Columns
External Table Enhancements
Hybrid Scans « JSON Data Type
Vector Joins  « Base Level Feature

Database In-Memoryxf5HTAPE B84

19c

e Performance
« External Tables: Hive &

18c HDFS
* Memoptimized
Automatic In-Memory Rowstore — Fast Ingest

In-Memory Dynamic Scans
In-Memory External tables

12.2 In-Memory Optimized
12.1 _ Arithmetic
Join Groups « Memoptimized Rowstore —

Pure In-Memory column format

In-Memory Expressions  Fast Lookup
Scan & Filter on compressed

JSON/OSON support

data Massive capacity - In-
Fast joins Memory on Exadata flash
Data pruning via storage  Auto population policies
indexes » Fast-Start

Active Data Guard

SIMD vector processing
In-Memory aggregation
In-Memory DUPLICATE
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/optimizer-statistics-concepts.html#GUID-E920301F-FFC4-4AB7-8DEB-11BA56088E0B
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/optimizer-statistics-concepts.html#GUID-EBE36EE3-21E3-4189-ADF9-E4C235AF4234
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/optimizer-statistics-concepts.html#GUID-769E609D-0312-43A7-9581-3F3EACF10BA9
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ReleaseFamily — Oracle 18¢
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Release Family — Interim -[
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- Limited Error correct

*Oracle Database 19c is the long term support release.
Always check MOS Note 742060.1 for the latest schedule
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https://support.oracle.com/epmos/faces/DocContentDisplay?id=1457357.1

Oracle Database 19c: HR IR
- EEFREHER

Source Database Target Database
11.2.0.4 19¢ Oracle Database Releases That Support Direct Upgrade
12.1.0.2, 12.2.0.1 19¢
18c 19c

- [EIEREAR

Source Database Intermediate upgrade path Target Database
12.1.0.1 12.1.0.2 19c
11.2.0.1 /11.2.0.2/11.2.0.3 11.2.0.4 19c
11.1.0.6 / 11.1.0.7 11.2.04 19c
10.2.0.2/10.2.0.3/10.2.0.4/10. | 11.2.0.4/12.1.0.2 19c
BEERRA 2.0.5
10.1.0.5 11.2.0.4/12.1.0.2 19c .
7.3.3.0.0 (or 7.3.4.x --> 9.2.0.8 11.2.04 19c '
lower) 3.2.0.8
8.0.5.0.0 (or 8.0.6.x -->
lower) 9.2.0.8
8.1.7.0.0 (or 8.1.74 -->
lower) 3.2.0.8
9.0.1.3.0 (or 9.0.1.4 -->
lower) 3.2.0.8



https://docs.oracle.com/en/database/oracle/oracle-database/19/upgrd/oracle-database-releases-that-support-direct-upgrade.html#GUID-7AA90913-D8AB-4EBA-944F-31FA01D6BE5D

Oracle Database 19c: A4 /18 5%
THERFEBREIERZE. FOF. RE. BEEXNIARMXANERSGZE

hix 15488
Export / Import ERFBEIRANFES, EEAData PumpFEE10.1.0.28EShRA, FHIAAEK
Transportable Tablespaces Sets(TTS) BikLAlg: TTS (M8iFF4R) . XTTS(M10gFHR, FHEFE)
Cross-Platform Transportable Tablespace Sets(XTTS) HENZFENERFZAE, NREFTRE (10g+), EERSRMAN's convert
RMAN's convert function for Transportable Tablespaces 10gRLAGhRA, BJLAESendianness, FRAEEHFRS

MR ERT LATESourcesy Target5eak, =EENIMIIGHT TIE=SE], A33FSYSTEM/SYSAUX

Transportable Database (Data Pump Full Transportable) 11.2.03RLNBHRA, ZHEEFES, 12cFHARMANS IS E =T Fitin

XTTS with RMAN Cross Platform Incremental Backups new | 11.2.0 4RGN, ZAEERS

Create Table As Select (CTAS), SQL*Loader, Copy EIEREMN. R, HIEEEAIRET

Dataguard Heterogeneous Primary and Physical Standbys Data Guard ®A4HIR !

Oracle GoldenGate EFSEE SR ER/ NG =

ZDM (FEH1ER) BsiTE, thEhEF AR E TR minEIEREE Exadata/ExaCC

£ Migrating Oracle Databases to Database Cloud Service
Transportable Tablespace (TTS) Restrictions and Limitations: Details, Reference, and Version Where Applicable [Document 1454872.1]
Best Practices for Using Transportable Tablespaces (TTS) [Document 1457876.1]
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https://docs.oracle.com/en/cloud/paas/database-dbaas-cloud/csdbi/mig-migrating-premises-oracle-db-cloud.html
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-
MARKET
DRIVEN SUPPORT

TENDED

latest Long Term Release 19¢ EXTENDED
latest Innovation Release “

Waived Extended Support
T RZR, AU

Market Driven Support
FEERIACSTII7 IR BN % F5

Paid Extended Support
TR, FUE

ORACLE

Oracle Database 19c 2 K FhR s ggx,fﬂi?;sd Customer
X &I RIEEIRMy Oracle Support Note 742060.1

W TR SEERFISH

21c BlFEFhRA

19ciKHEIZISIRA

18c BlFEThRA

12.2.0.1

12.1.0.2
Terminal Release

202454H30H

2024£]F4830H, &8
ES/ULA;
2027¢E4B308, B
ES/ULA

202156 H30H

20225E3H31H (BRE
IREIE 202051281
H Z 202243831H)

20225E7H318, &7
ZRHYES, ULA, EiE RS
Z2FEAY EBS

FEIRELE/ANT BRUAE20245F4H30H

21A4NEFExtended Support(ES)

21cR#24H Release Updates (RUs) #NT, A2t Release Update
Revisions (RURSs)

Premier Support (PS)4&F20245E4H30R%5k, M20245F5H1H
#ZE2027F48308EE, FTEH(T Extended Support(ES)ZHH
EREIE/AT, (FEAYESTRI2027F4830R; RBIEMES, B
BEIREN2024£F4 B30 BIRIH T

FEREIE/ANT BRUHIE 202168300, 18cBi#tA Sustaining
Support [ E&. 18cANERIEXxtended Support(ES)

= E/4NT BRUHAZE2020511530H
BIREIRELE ((N—4%#0 Security Updates) #HT5155% Note
161818.1, 12.2.0.1A4 &R Extended Support(ES)

Premier Support(PS)&¢LEZ201857831H, HEf—FR%RE:
Extended Support(ES)B3EAZE2019F7H31H

M 201958 H1H = 20225 7H31H, FEEESEHEULA. 85 111%
B9 ES or ULA, #N T & LT 201957H31H

AT NEBSEFRMEBRES uplift Z2REZ, FIEFZIEAREAR:
Extended Support Fee Waiver for Oracle Database 12.1 and 11.2
for Oracle E-Business Suite (Doc ID 2522948.1) B RSz FEER
{as

*12.1.0.2 DBY EsHFHORT EFBEEN T —5& (2021F8H1HE
2022%7H31H) , BELITGIIMER:

Apple Macintosh & #MN T 4558 HER92021F7831H
RERWindowsSEEHIBIIME R EEHBES. X3F 12.1.0.2 Database,
Oracle £ Microsoft Windows 2008 _£iz1T 12.1.0.2 Database, X
NEERY end-of-life support 2 January 14, 2020, {ERZEFR(INT
BsAnT R, BISHME SRS, Swindows ERY12.1.0.280E

FEIRERNT, BRI2022F78,




PHEE#T 5

SHEEF RIS - 2022934

Bl EFRSURERZ A SR &Y KBRS - 19¢,

- WELSERYIR
« MEFHBRUERE

A{’—'

#BIRU (Release Update) -2022F1H{3#H Database RU 19.14
ERE, BEERXHFAMRA RU - 2021F 108 5 Database RU 19.13

o WIEIEFEFER 19.115EBMANRUBITIN, BiIVEEERERRMTIUIFAIRU
o T LRI
- MREBEALNER, BRACHNEFLKLEEBEMEERIOME ARG R

B BEBugZfl:
Bug Fixed in
RU

33308107 19.14
33013379 19.14
32076305 19.14
33415279 19.14
33471858 19.14
32523613 19.13
33123985 19.13
33127141 19.13

Description

ORA-600[opircntcb1] and ORA-1 during an INSERT with error log table used

CPU Usage is Not Balanced Across Hosts and Connection Not Properly Distributing Among Nodes
ORA-29770 LMD has no heartbeats - LMD Stack is in kjr_freeable_chunk_free

ORA-4031 of shared pool when "pga accounting" was highly allocated and kept on growing.

Proxy Instance No Longer Calls the cluster_statusioctl
Query Returns Wrong Result (null) When There is a Check Constraint

DBWO Process Generate Huge Traces With Dumping DBWR Process State After DBRU 19.11
ORA-7445 [kkgstsameopndatatypes]

BB, BEESEUTXHE, MNA T UALEEZNERBug,

« Mos Note 19202201.9 Oracle Database 19c Release Update & Release Update Revision January 2022 Known Issues
« MOS Note 742060.1: Release Schedule of Current Database Releases

« MOS Note 1919.2: 19c Database Self-Guided Upgrade with Best Practices

« MOS Note 555.1: Oracle Database 19¢ Important Recommended One-off Patches

« MOS Note 888.1: Master Note for Database Proactive Patch Program
4% MOS Note 1227443.1: Database PSU/BP/Update/Revision—Known Issues Master Note
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https://mosemp.us.oracle.com/epmos/faces/DocumentDisplay?parent=DOCUMENT&sourceId=555.1&id=32076305.8
https://mosemp.us.oracle.com/epmos/faces/DocumentDisplay?parent=DOCUMENT&sourceId=555.1&id=33415279.8
https://mosemp.us.oracle.com/epmos/faces/DocumentDisplay?parent=DOCUMENT&sourceId=555.1&id=33471858.8
https://mosemp.us.oracle.com/epmos/faces/DocumentDisplay?parent=DOCUMENT&sourceId=555.1&id=32523613.8
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19CH

2R XU B - S R A

MOS 207303.1 ZRENEFMEE

MOS Note:1561791.2 Troubleshooting Assistant: Oracle Database/Client Upgrade- Downgrade

Client

Version

19¢

18c

12.2.0

l12.1.0

11.2.0

l11.1.0

10.2.0

10.1.0%4

9.2.0

Key:

[Yes [Supported |
|I£S ||Supported but fixes only possible for customers with Extended Support . |
|I-IDG||Supported, but fixes only possible for customer with a valid Market-Driven Support contract. |

Was Was a supported combination but one of the releases is no longer covered by any of Premier Support, Primary Error Correct
support, Extended Support, nor BExtended Maintenance Support. Fixes are no longer possible.

48
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=1561791.2

19CAHEMX2-JDBC #fh 5 Bus e

Services
EFTIDKhe s : BUREEITHEG, WSNEFEZRENNARE, HENAEFIFER %gg%}( EWIEFHERT, SUEEMIER S
O B Ay AR DK RX AT TR, I REUBREF R 5 8
rac e N J = m/ (o}

https://www.oracle.com/technetwork/database/enterprise-edition/jdbc-fag-090281.html

JDBC Version JDK version IDBC File Name
8.x ojdbc8.jar IDEC drivers Orade database
19¢ 9.x ojdbcB.jar
10.% ojdbcl0.jar
11.x ojdbc10.jar *** e
IC
12.2.0
18c 12.1.0
8.x 11.2.0 "
18¢ o 0jdbes jar
11.x 19¢
1Bc
18¢ 12.2.0
12.2.0 B.x ojdbc8.jar 12.1.0
11.2.0 =
8.x ojdbc7 . jar
12.1.0 7.x ajdbc?.jar 19¢
6.% ojdbc6.jar | 18c
12.2.0 12.2.0
8.x ** ojdbcs.jar 12.1.0,
11.2.0 7x** ojdbcé.jar 11.2.0
o 6.x ojdbcé.jar
5. ojdbc5.jar 19¢
| 18c
b.x ojdbcé.jar 12.1.0 12.2.0
11.1.0 o 12.1.0
5% ojdbc5.jar | 11.2.0
11.1.0
1.2.x classes12 jar
1.3.x classes12.jar
10.2.0 14.x ojdbc14 jar 19¢ =
18c*
5. ojdbc14.jar 1220 =
12.1.0
010 12.x dlasses12 jar 1o nre
o 13.x classes12.jar 10.2.0
1.4.x ojdbcl4.jar 10.1.0
| 8.2.0
1.1.x classes111.zip*
1.2.x classes12.zip* 12.1.0
9.20 1.3.x classes12.zip* Efg
1.4.x ojdbci4.jar 1.1.0 10.2.0
49 10.1.0
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https://www.oracle.com/technetwork/database/enterprise-edition/jdbc-faq-090281.html

19CHLEMNK-IEFRFZER Y

20 R

WMSYS.WM_CONCAT
10g: iR[Elvarchar2
11g: 3RELOB

12c: BEESHEX MR
ST PR H WMSYS.WM_CONCAT 7E 11g i H], 12 ASaf A M@ BB, BB 12¢ AaT ], S E0R
i} WMSYS.WM_CONCAT §F #1930 B 24 PR SRS

1. WMSYS.WM_CONCAT o %t SE S AT 52 4 ) T Bk, 78 12c & A X Fr. M Ui
WMSYS.WM_CONCAT Should Not Be Used For Customer Applications, It Is An Internal Function
(Doc 1D 1336219.1) iZ i EAR 2 M ETR L A SORIEM], AU ER], RIS
7 11g WAEE B P AEH .

2. IREEERITH LIRS, WA WMSYS.WM_CONCAT # ()45 HLAE IR, TAEIEX, i
B QIR S S e N IR AT e sl 19K o cd 2 L = 210 T b R 3T =
151t AN A 22 R

3. 7E 12c UL RRATIRE R 2 USTAGG SZEUARBLTIRE, 2CT usTAGG VYN, &% L
B4 https://docs.oracle.com/database/121/SQLRF/functions101.htm#SQLRF30030

ISR B SRS SIS e, ity BEE B s e 1, e s

Return Varchar2

https://oracle-base.com/articles/misc/string-aggregation-techniques
4 string agg BH

Return CLOB, &£ a[iiid 4000

https://sql-pisgl-de.blogspot.jp/2014/01/sql-listagg-mit-clob-ausgabe-kein.html

AR B, AR ATE .

fRAEE . FIOEREK
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https://docs.oracle.com/en/database/oracle/oracle-database/19/upgrd/behavior-changes-deprecated-

desupport-oracle-database.html#GUID-3BAFD95E-4D00-4FOF-BC80-6064F497F878

=

https://docs.oracle.com/en/database/oracle/oracle-database/19/upgrd/database-upgrade-guide.pdf

Database 19¢

Review for descriptions of Oracle Database 19c release changes.

*  Behavior Changes for Oracle Database 19c Upgrade Planning
Review these behavior changes to help plan for upgrades to Oracle Database 19c

ORACLE 9-1
e N S SR

Chapter 9
Behavior Changes, Deprecations and Desupports in Oracle Database 19¢

*« Deprecated Features in Oracle Database 19c
As part of your upgrade plan, review the features that are deprecated in this
Oracle Database release, and review alternatives for your application strategies.

* Deprecated Initialization Parameters in Oracle Database 19c
As part of your upgrade plan, review the initialization parameters that are
deprecated in this Oracle Database release, and review alternatives.

+ Desupported Features in Oracle Database 19c
As part of your upgrade plan, review the desupported features in this Oracle
Database release.

ﬂé&-ﬁﬁmﬁﬁ mi&?ﬁéljj E\E;ﬂl\u -Iit b ﬁ%;’éﬂ’\xtﬁ EI\J |\E—I_I ﬁo . I_Desuppo[ted Pararnet_ers _in Orac_le Diiltal')a_s_e__lgcv
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y
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|

5. HHBENFTRIAL SRsealEHFMT |
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Fs HERE 2#iY

1 WEFES A 19c AfFE=LFH
1) 2 MHEERNAGTHRE, K3IBZHEFT,
2).parallel_min_servers BRI\ fx/)\E 288,88 M H1TiEHE

2 REM LENRAIGEBAMTU 9000 (FEX#IXZE) (FNREBRATRHEIINE, 2RHRESMK)
2.REff—iE DB REPLAY

3.PDB IREHCWTEMPR =8, AaEfEMAglobal TEMP&R= (8], CDB BETEMP 2 AR94,
4."_drop_stat_segment"=1 EESIDEFIKE (I )

5.Shared_pool HHSGA 15% & %125%, FEFRERARHNTER,

6.PDB R FIFEEIRE_rollback_segment_count, _undo_autotune

E2HE%undo WA

3 ae 1. [T 'latch:ges resource hash list'$F
_column_tracking_level=1 ( 19cEM , 11 2XIA1,19cEXIA53, TPS5000->8000)
_lm_share_lock_opt=false

2.CBO &#

##12.2 ZEHBEIZEEK

optimizer_adaptive_plans=false

optimizer_adaptive_statistics=false

_optimizer_cbqt_or_expansion=false
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I H B Ex TERAS AR 5 4aAR B IREY]
BN T A EIgIT TRIR ARSI, G, HIERETEREASEAR <<RHEIBEBAEHLEIRIT>>
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