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Release Schedule of Current Database Releases (Doc ID 742060.1)

11.2 Released 12.1 Released

Sep 2009 Jun 2013
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

See 12.2 note below

- Premier - Waived Extended Support fee

12.2 Released
Mar 2017

12.2 Premier Support 12.2 ES
18 (was 12.2.0.2)

19 (was 12.2.0.3)

- Paid Extended Support
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Release Update and Release Update Revisions
for Database Proactive Patch Program (Doc
ID 2285040.1)

Frequently Asked Questions

Q1:

Will individual Bug fixes be available until they are incorporated into a RU?

Q2:

Are customers required to apply RU’s or RUR's in order to obtain new bug fixes?

Q3:

Are new features ever included into a RU?

Q4:

Are new features ever included into a RUR?

Q5:

Can Customers switch back and forth between RUs and RURs?

Q6:

What is changing for 12.2.0.1 in July 2017?

Q7:

Will database version 12.1 and 11.2 be affected?

Q8:

What happens to the quarterly CPU?

Qo:

How are RU's / RUR's packaged and installed?

Q10: What database downtime does RU/RUR installation require?

Q11: How do I find out about known issues with RU’s and RUR's?

Q12: Are optimizer fixes included into RUs?

Q13: What lines of business are changing to this new release strateqy?

Q14: How can I easily see if all of my $ORACLE HOMES are at the same security level.

Q15: Will the Windows patching model change?
Q16: What will happen if RU 12.2.0.1.170718 is applied on top of DBBP 12.2.0.1.170620?

Production July  October Jan April July

12.2.0.1 i dmidte | 11201t

DatabaseRelease Update  Database Release Update Database Release Update
S 5

RU

RUR #1

0.1.<build-date>

Database July 2017 Release
date Revsion «——— RUR#2

Update Revis
12.2.0.1.<build-date>

REUBR

Oracle 12.2.0.2= oracle 18c (K&J2018FF—=F ) ;

Oracle 12.2.0.3= oracle 19 ( K#2019FF—=FE ) ;
SaittkRoraclel9Zoracle 12 20I&a—MRA |, (BI5KtBAREEoracle
20ATgERoracle 12 2MEE—MRAS. (5K ZEpaid extend support ) ;
1227788 , ~FBPSU , 5¢#DB Bundle patch ;
12.1.0.2%011.2.0.4;s8B5RU=ZERUR ;

RUEZAFIBPsZ{LL ;

RUREZAFPSUZEAN ;

12.2.0.14=8BPSUFIBPs ;

201757 release Y% — RU ( DB RU , Grid RUFf1OJVM RU ) ;
ZE—/RUR for 12.2.0.151%F2017%10release ;

FERU for 12.2.0.1551FE2017510release ;

FE="1RU for 12.2.0.1 , & —1RUR for 12.2.0.157E20185F1Hrelease ;

EXERT , SMRURB2MRUR ; cip



Application container

CDB Root (CDB$ROOT)
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Application container

CDBSROOT

CcDB1
Application Container
. ' Sync
5
CDBSROOT AppRoot Proxy PDB
Guatemala Guatemala
xO
CDB2

Application M

AppRoot2 Sync

Guatemala

AppPDB2

Guatemala

CDBSROOT

HCDB rootfit= , MENEB T

application rootBYtE.,

Application rootr]LAZlocalfy , tBA]
LARproxyhJ.
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Application container
(elf= 97 ¥
1.6 cpB (EEEHOMP)
2. fl]%#EPDB_APP1 as application root:
CREATE PLUGGABLE DATABASE PDB_APP1 as APPLICATION CONTAINER ...
3. Bl &t application seed for application pdb (A% )
4. connect to PDB_APP1

5.create PDB2 in PDB_APP1



Application container

W OLEEE:  install

-- Begin the installation of application sales_app
SALES_APP_ROOT>ALTER PLUGGABLE DATABASE APPLICATION sales_app BEGIN INSTALL '1.0';
Pluggable database altered.

SALES APP_ROOT>Qget app status

APP_NAME APP VERSION  APP_ID APP_STATUS IMPLICIT
SALES_RPP 3 INSTALLING N SALES_APP_ROOT> ALTER PLUGGABLE DATABASE APPLICATION sales app END INSTALL '1.0';
APP$5313F8AEAFA337B0E05364C909C08D65 1.0 2 NORMAL Y SALES APP ROOT>@get app. status
APP_NAME APP_VERSION APP ID APP STATUS IMPLICIT
-- Create common application user sales_app_user and grant necessary privileges L
SALES_APP_ROOT>CREATE USER sales_app_user IDENTIFIED BY oracle CONTAINER=ALL; APPS5313F8AEAFA337BOE05364C909C08DE5 1.0 5 NORMAL Y
GRANT CREATE SESSION t d CREATE TABLE
) creare procedure ' SALES_APP 1.0 3 NORMAL N

unlimited tablespace TO sales_app user;

-- Create common application metadata-linked table sales_app_user.customers

SALES_APP_ROOT>CREATE TABLE sales_app_user.customers SHARING=METADATA

( cust_id NUMBER constraint cust pk primary key,\ \L;EE_]-L\/(ZEEDATA,
S{EXTENDED DATA

cust_name varchar2(30),
cust_add varchar?2 (30),
cust_zip NUMBER

)i

iy



Application container

W OLEEE:  install

-- Create new application PDB north_app pdb APP ROOT>conn sys/oracle@host01:1522/north app pdb as sysdba

SALES_APP_ROOT>CREATE PLUGGABLE DATABASE north app_pdb set sqlprompt NORTH_APP_PDB>

ADMIN USER pdb_admin IDENTIFIED BY Passwordl

NORTH APP PDB>desc sales app user.customers
CREATE_FILE DEST = — — — _

'/ul0l/app/oracle/oradata/orclcdb/sales a root/north a db';
1I9Y _app_ _app_p ERROR:

Pluggable database created.
ORA-04043: object sales_app user.customers does not exist

Now an application PDB north_app_pdb is associated with the application container sales_app_root.

SALES_APP_ROOT>@get_app_containers NORTH APP PDB>ALTER PLUGGABLE DATABASE APPLICATION sales app SYNC;
CON_ID NAME OPEN_MODE APP_ROOT APP_PDB APP_SEED Pluggable database altered.
—————————————————————————————————————————————————————————————— SALES APP _ROOT>@get app pdb status
3 SALES APP ROOT READ WRITE YES NO NO NAME CON_UID  APP NAME APP_VERSIO APP_STATUS

4 NORTH_APP_PDB MOUNTED NO YES Nno . TTTTTTmTTmTTTTTTmTTT mommTmm T Toommmm oo e e e e m e mmm e

~ Open the application PDB north app pdb NORTH_APP_PDB 2659474630 SALES_APP 1.0 NORMAL

NORTH_APP_PDB>d 1 .cust
SALES_APP ROOT>ALTER PLUGGABLE DATABASE north app pdb OPEN; A €SC sSales_app_user.customers

Name Null? Type
sho pdbs
CON_ID CON_NAME OPEN MODE RESTRICTED
CUST_1ID NOT NULL NUMBER
CUST_NAME VARCHARZ2 (30)
3 SALES_APP_ROOT READ WRITE NO
CUST_ADD VARCHARZ2 (30)
4 NORTH_APP_PDB READ WRITE NO
CUST_ZIP NUMBER
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Application container 1 Before upgrade

Application Root v1.0 U

W WEEE: patchflupgrade ﬁ @ @

Patch: ¥siNElE B “Application” RIS, {HZ& Applcaton FOBs
TeVEMIBR A~ 2EXT 5 .

2 Begin upgrade

Application Root v1.0 Application Root Clone v1.0 J
—

Upgrade: 11 FFA TAN /A S0 SUIAT IR A, T 550

DL FHUPGRADE AU X LA [ “ Application” HEAT 2% " dnron

, TEFHFIEREF, Oracles 14 H 30 i 3 End upgrade

Application rootfJClonehx A%, CloneRAGI & 5¢ Al o U | Ajp"monmmmmoﬂ
Application PDBs 15 [7]Clone /i 7% i¥) Application root, @@@
“ Application” 4 4k SR AT T Bk, THE SRR )G st

4  After synchronization

Application rootf]Clone R AN Ar 2L 4 R B, FF H A —— U /.Appmmmowol J
Az “Application” ) Application PDBHEfE R S5, [FZ5 @@ @
“Application” 5 HJApplication PDBR} 5 7] T+ 2 J= HY — ==

Application root.



Proxy PDB

5 CDBIEAT VT[]

CREATE PLUGGABLE DATABASE ...AS PROXY ... FROM
dblink

A DL 45 & application containerf#

¥ Eilocal undo

Has 6 2 7 Zdblink, 1% )5 7T EAMBRdblink
[d] 2P system, sysaux, tempFlundoZ =3 [H],
ANEZE P EdE, ) S m i W 254

7, Flashback operations on a proxy PDB are not

supported.

cbB

Application
Container

Root (CDBSROOT)

’ Application Root

Seed
(PDBS$SEED)

Appl ication PDBs

Heferenced
Applicati on
Seed

I
PDBs and Application Containers /

/

cbB

Reference

Database
Link

Application
Container
P
Root (CDBSROOT)
@ %%% Appl ication Root

T N
D j U j Gopy to New Locion Jg U j j

Referenced PDB's SYSTEM Proxy PDB’s SYSTEM
and SYSAUX Files and SYSAUX Files

(PORSSEED) TN A /Proxy
PDB
Applicati on
Seed
Appl cation PDBs
PDBs and Application Con! talners
CREATE PLUGGABLE DATABASE ... AS PROXY ... FROM
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Flex Cluster

Standard ASM

ASM Cluster Pool of Storage

DiskGroup A

Flex ASM

Node3

Node1
Nodel runs
asASM
Cliemtto Herrgt
Noded Node3

ASM Cluster Pool of Storage
DiskGroupA
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Flex Cluster

Leaf Node_1 Leaf Node_2

HUB NTe_l ] HUB NoT_z

SharedStorage
Leaf Node 3 Leaf Node 4

* 12.1leaf node A~ A& H0 & HidE 122 L4

* 12.2 leaf node ] LAAL 2 W 52 i s e SE 47

o VE, MR, TEREFZWCrs

o AJPAN—RE M asmi% Biflex asm (PR ) 553, ANATiiEL)
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Flex Cluster

Y5

‘.- .II
** A Leaf node DWW/L uhtby ke DWHWL

failure does not
impact any

Oracle RAC
other node.

Oracle Gl |
l Mars2 ‘

Oracle RAC

* Read-only WL
on Leaf-instances
will scale.

Oracle RAC | Oracle RAC
|

Oracle Gl | Oracle Gl |
Venus ‘ | Earth ‘

Use Case : Starting with Oracle RAC 12c Release 2, it is now possible to run a read-only workload on
instances running on Leaf Nodes, which in essence are “Reader Nodes.” A Reader Node failure does
not impact the overall database activity, making it easy to scale to hundreds of nodes. Customers
will use this deployment option to handle Read-Only workloads running on read-mostly Leaf Node
instances for ad hoc data analysis. Read-only work can scale across hundreds of nodes and does not
result in any delay for accessing updated data and does not adversely impact OLTP performance
work running on the Hub Nodes. The Leaf nodes supporting a large volume of read activity
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ASME 55

Flex diskgroup:

Oracle ASM Disk Group 1

Quota Group QGRP1 Quota Group QGRP2
File Group PDB1 File Group PDB2 File Group PDB3
File File File File File File File File File
1 2 3 4 5 6 7 8 El
PDB PDB PDB
— 1 2 3 -
Oracle ASM Disk Group 2
Quota Group QGRP1 Quota Group QGRP2

File Group PDB1

File File File
10 11 12

File Group PDB2

File File File File File File
13 14 15 16 17 18

File Group PDB3 '

CREATE DISKGROUP xxx| FLEX JREDUNDANCY DISK disk_path;

ALTER DISKGROUP yyy CONVERT REDUNDANCY TO|FLEX;

Flex 3= Z AR I fEredundancy il A R V& . [F]—1
diskgroup N, 1] LA B AN [A] ) redundancy
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ASME 55

Quota Group QGRP1

File Group PDB1

Oracle ASM Disk Group 1
Quota Group QGRP2

File Group PDB2 File Group PDB3

File File File File File File File File File
1 2 3 4 5 6 7 8 9
PDB PDB PDB
—e 1 2 3 -
Oracle ASM Disk Group 2
Quota Group QGRP1 Quota Group QGRP2

File Group PDB1

File File File
10 11 12

File Group PDB2

File File File File File File
13 14 15 16 17 18

File Group PDB3 |

Quota group :

- $Ecta—4Hasm file group—EA/HIED

2

fefile group ER—MIEE. BJLAZMile
group—/ quota group , tETILA—1
file group —~quota group ;

File group:

c BE—RREE;
© E—FEEITER ;
- 1ZEBpdbXkoARERIfile group ;
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ASME i

AFD (8 HASMFD, 5112.1)
1. config

[root@vml40 installl# $ORACLE HOME/bin/asmcmd afd configure 1€ % e
Connected to an idle instance. 4 o
AFD-627: AFD distribution files found.

AFD-636: Installing requested AFD software. .

AFD-637: Loading installed AFD drivers. IO Fllter ED{%I’OOH‘RBEC’C’
AFD-9321: Creating udev for AFD. .

AFD-9323: Creating module dependencies - this may take some time.

AFD-9154: Loading 'oracleafd.ko' driver.

AFD-649: Verifying AFD devices. %é/l\asmﬁﬁﬁ / mzz%géﬁ
AFD-9156: Detecting control device '/dev/oracleafd/admin'.

AFD-638: AFD installation correctness verified. e

Modifying resource dependencies - this may take some time. asmﬁzzﬁ%ﬁ(& !

ASMCMD-9524: AFD configuration failed 'ERROR: OHASD start failed'

[root@vml40 install]# SORACLE HOME/bin/asmcmd afd state

Connected to an idle instance.

ASMCMD-9526: The AFD state is 'LOADED' and filtering is 'DISABLED' on host 'vml40'

2. label

[root@vml40 install]# SORACLE HOME/bin/asmcmd afd label GI /dev/xvdbl
Connected to an idle instance.

[root@vml40 install]# SORACLE HOME/bin/asmcmd afd label DATA /dev/xvdcl
Connected to an idle instance.

[root@vml40 install]# SORACLE HOME/bin/asmcmd afd label FRA /dev/xvddl
Connected to an idle instance.

[root@vml40 install]# SORACLE HOME/bin/asmcmd afd lsdsk
Connected to an idle instance.

Label Filtering Path

GI DISABLED /dev/xvdbl
DATA DISABLED /dev/xvdcl
FRA DISABLED /dev/xvddl

iy



ASM#5E ACFS

M12. 1Rz a4

Database RAC

e

I Application, Middleware & General Files ]

N —
o
; [ Encryption ] [ Security ] [ Auditing ] [Compression] HA-NFS
z &
o [7)
| < [ Snapshot ] [ Replication ] [ Tagging ] [ Plug-ins ] HA-SMB
° 8 ] Oracle ACFS
§ - ( racle )
5 ( Oracle ADVM )
| S N— v vv-r
asm | ADVMVolumes ] | DB Datafiles on ACFS ]
Disk [ General Purpose files on ACFS ]
Group [ Application & Middleware on ACFS ]

2 Node -
Cluster -

72GB RAM 72GB RAM -
12CPUs 12CPUs
Linux Linux

Swingbench 2.4.0873
Oracle DB 12¢

Swingbench 2.4.0873
Oracle DB 12¢

2 ASM Disk Groups
Normal Redundancy

One disk group for data and one forrecovery
Data:
- 80 Physical disks configured as RAID10 (5 shelves)
- 120 disks for DSS (5 shelves)
Recovery:
- 16 Physical disks configured as RAID10 (1 shelf).
Disk groups with enough space to accommodate 2 databases:
- One Database uses ACFS the other uses ASM directly
- OneACFS file system create on each disk group

Database:
- Twoidentical database configured
- Two database instances per database
- Archivelog and flashback database enabled (disabled for DSS).

BT transaction performance

OE workload throughput

14 3000
12 2500
2
7 10 8 2000
E ]
2 8 #ASM 5 #ASM
E g
3 6 +ACFS @ 1500 +ACFS
2 2
g 4 g o
e 5
2 £ 500
0 0
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Number of users Number of users
CPU utilization 10 Performance - Throughput
9 60
80 i
o / 50 —
% 60 2 40 / ®ASM-reads
s 50 / ®ASM =) A/ <+ ACFS-reads
40 “+ACFS 2 % ASM-writes
5 30 g 2 +ACFS-writes
o 20 S
10 10
0 0
o 500 1000 1500 2000 2500 3000 3500 ] 500 1000 1500 2000 2500 3000 3500
Number of users Number of users
PERFORMANCE NUMBERS
ASM ACFS % difference
SH Throughput 3.29 3.26 -1%
(TX/min)
10 Throughput 3501 3312 -5%
(Reads / sec)
10 Throughput 724 712 -2%
(MB Read /
sec)
CPU Usage 16.5 16.7 % +1%
(%) %
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ASM5E ACFS

®  FFrsnapshot remast, FfIHfilesystemAlsnapshotff[x
v The previous Oracle ACFS primary file system and all previous snapshots are deleted.

Snapshot rename{{ %
v This renames an existing ACFS snapshot.

® acfsutil snap delete, 37 #Fforce delete, Bffifile it/ openit], snapshotif & —#FEREHE M % .

v ltis a force snapshot delete that enables a snapshot with open file references to be removed from an Oracle
ACFS.
JE 4 1 5

acfsutil compress on

Redo logs, flashback logs, and control files A J& 4
Bt JaE4a, W22 A 4

BRI RS, W22 SCHAN R R 4

database file, K46 #.47 Z&db block size

iE datbase file, &g 17 232kb

BRSNS N O



ASM5E ACFS

® MHEM TR —Accelerator Volume 1% i{metadata

® J&Tsnapshotfreplication
v acfsutil snap duplicate create F1I acfsutil snap duplicate apply —— M —">snapshot@lZE 5 —1>

snapshotFf H AT EREZIHL AR AL, applyHAR{L

Snapshot level quota
v Limit the new storage that can be allocated for a given snapshot. This provides a quota on space usage for each

snapshot.

auto resize ¥ 5%
v This feature enables you to specify file system size quotas and have the file system automatically increase in size,

if required.

® acfsutil defrag dir/file — ACFSHF 223 ({7 IOLTPELHE 22 ) 1%

®  FF4k sector sizel!') M AF 22 Bimetadata block



ASME 55
HoAth

® ASMZEKiAmemory target K+1G (_asm_allow_small_memory_target)

® Prioritized rebalancing, 52k & Hfile groupt 5€ ilirebalance

-
e HIGHEST
HIGH

MEDIUM C(ZRiN)
LOW

LOWEST



Sharding Database

Shard Director

Region shdir1,2

Availabilty_Domainl

Clients

Shard Catalog
shardcat

3B
o [

& https://

em e Shardgroup === === :

_F

Region
Availability_Domain2

shgrpl
— T 1] === T 1]
=== [|==5) (===
v v \’
— T 1] === — T 1]
- - | s e f e
' ®E === === |===
Shard Director Shard Catalog Shardgroup
shdir3,4 shardcat_stdby sharp2
Data Guard

Fast-Start Failover
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Sharding Database
g P

Customers Orders Line Items Sharded
Customer Name Customer
L Mary 123 l J
- 456 -
- 999 Peter
|| —— .
SRS IS
11 0 —
— —
ek .

Products

L1 1 J L1 1 J
SKU Product -
100 col | ‘ ‘

Duplicated



Sharding Database

Oracler H A%

System Managed43 F
by Consistent Hash
Range of hash values assigned to each chunk

Composite 73 F
by Range - Consistent Hash or by List - Consistent Hash

Two-level sharding, uses two keys

CREATE SHARDED TABLE customers

(
’
’
’
’
’
’

)

cust_id NUMBER NOT NULL
name VARCHAR2 (50)
address VARCHAR2(250)
location_id VARCHAR2(20)
class VARCHAR2(3)
signup DATE

CONSTRAINT cust_pk PRIMARY KEY(cust_id)

PARTITION BY CONSISTENT HASH (cust_id)
PARTITIONS AUTO
TABLESPACE SET tsl

CREATE SHARDED TABLE customers

UV~ - - - - - —

cust_id NUMBER NOT NULL

name VARCHAR2(50)

address VARCHAR2(250)

location_id VARCHAR2(20)

class VARCHAR2(3)

signup_date DATE

CONSTRAINT cust_pk PRIMARY KEY(class, cust_id)

ARTITIONSET BY LIST (class)

PARTITION BY CONSISTENT HASH (cust_id)
PARTITIONS AUTO

(PARTITIONSET gold VALUES (‘gld’) TABLESPACE SET tbsl,
PARTITIONSET silver VALUES (‘slv’) TABLESPACE SET tbs2)

’
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Sharding Database

FEEHAI

* Direct routing * Proxy routing

Tier Application

- Application

Server

Routing . ) \
Tier r Routing Tier r
Shard Directors Shard Coordinator

(shard catalog)

Directors
Database
Tier v Data Tier
— - — — s —
—31- — —_—— ——




Sharding Database
Y5

Sharded Database
| Linear Scalability & Geodistribution

Customers Americas Customers Europe Customers Asia
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OFS server

® Fi| Fdbfs
® OFS, —FfrH]database file system

® .

Ni

1. yum install kernel-devel fuse fuse-libs
2. f&e/etc/fuse.conf, HUiHuser_allow_other[JyERE

3. chmod +x /usr/bin/fusermountreboot



OFS server

® UK.
4. HEFEfile system )7 (A0SR H GEpdbZi ), 1EFEdbfs)
> OFS:

mkdir —-p /u@l/ofs/ofs_fsl
CREATE TABLESPACE ofs_ts DATAFILE SIZE 500M AUTOEXTEND ON NEXT 1M;

BEGIN
DBMS_FS.make_oracle_fs (
fstype => 'ofs',
fsname => 'ofs_fsl',
fsoptions => 'TABLESPACE=ofs_ts');
END;
/
BEGIN
DBMS_FS.make_oracle_fs (
fstype => 'ofs',
fsname => 'ofs_fsl',
fsoptions => 'TABLESPACE=ofs_ts"');
END;
/
» dbfs

mkdir -p /u@l/dbfs/dbfs_fsl
@dbfs_create_filesystem.sql dbfs_ts dbfs_fsl

BEGIN
DBMS_FS.mount_oracle_fs (
fstype => 'dbfs’',
fsname => 'dbfs_fsl',
mount_point => '/u@l/dbfs/dbfs_fsl',
mount_options => 'default_permissions, allow_other, persist'
);
END;
/

iy



OFS server
® DIX:
5. yum install nfs-utils —y
6. systemctl start nfs
systemctl enable nfs
7. exportfs —ra
showmount —e

8. mkdir -p /mnt/ofs_fs1

mount o0l7-122.localdomain:/u01/ofs/ofs_fs1 /mnt/ofs_fs1 -t nfs -o vers=3



FHAth
® Fi|FH % 4 standbyiE 1T V& 3h T 2k 1 5

® OGGTHE KT 12.37 fEZ Frdatabase 12.2
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CPB/PDB#¢

TR A5

Online operation¥ 5%

In Memory1¥ 5%

ADGHY 5%
a SPARISTSH 7%

A
B -
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CPB/PDBZ 4

® I0fR#in PDB

> MAX_IOPS : PDBEFDER KHII/OBR/ERE. BRINREO0, AHEFFEEMAX_IOPSHIME /N T100.

> MAX_MBPS : PDBEFEKHI/OWTE (MB) . BRIARZ0, AHEFE L EMAX_MBPSHIE/NT 25 MBPS,

® ILMBYIR

> Heatmap>ZFFPDB: PDBZJ, ALTER SYSTEM SET heat_map = ON; i iddba_heat_map_seg_histogram & & 45

> ADOZEME in PDB , i#iduser_ilmobjects& & 45 .
CONN test/test@pdbl
DROP TABLE invoices PURGE

CREATE TABLE invoices (
invoice_no NUMBER NOT NULL,
invoice_date DATE NOT NULL,
comments VARCHAR2(500)
)
PARTITION BY RANGE (invoice_date)
(
PARTITION invoices_2016_ql VALUES LESS THAN (TO_DATE('01/04/2016', 'DD/MM/YYYY')) TABLESPACE slow_storage_ts,
PARTITION invoices_2016_g2 VALUES LESS THAN (TO_DATE('01/07/2016', 'DD/MM/YYYY')) TABLESPACE slow_storage_ts,
PARTITION invoices_2016_g3 VALUES LESS THAN (TO_DATE('01/09/2016', 'DD/MM/YYYY')) TABLESPACE medium_storage_ts
ILM ADD POLICY TIER TO slow_storage_ts READ ONLY SEGMENT AFTER 6 MONTHS OF NO ACCESS,
PARTITION invoices_2016_g4 VALUES LESS THAN (TO_DATE('01/01/2017', 'DD/MM/YYYY')) TABLESPACE medium_storage_ts
ILM ADD POLICY TIER TO slow_storage_ts READ ONLY SEGMENT AFTER 6 MONTHS OF NO ACCESS,
PARTITION invoices_2017_ql VALUES LESS THAN (TO_DATE('01/04/2017', 'DD/MM/YYYY')) TABLESPACE fast_storage_ts
ILM ADD POLICY TIER TO medium_storage_ts READ ONLY SEGMENT AFTER 3 MONTHS OF NO ACCESS,
PARTITION invoices_2017_g2 VALUES LESS THAN (TO_DATE('01/07/2017', 'DD/MM/YYYY')) TABLESPACE fast_storage_ts
ILM ADD POLICY TIER TO medium_storage_ts READ ONLY SEGMENT AFTER 3 MONTHS OF NO ACCESS
)
ILM ADD POLICY ROW STORE COMPRESS BASIC SEGMENT AFTER 3 MONTHS OF NO ACCESS;



CPB/PDB# 4%

® JiST.UNDO in PDB

CDB$ROOT

> {E+flashback pdb, JZiclose pdbff-create clean restore point

PDBS$SEED

> 1/0FRES, /DX TUNDO tablespacel 4+ H

PDB_APP1

® PDB hot clone
> A PAEAFpdbZ [MAFAEAFRIFIFZF4E (BiH2: cdbsZal32utf8)
> [A—EHLA[ECBDZ [H)IE # pdb:CREATE PLUGGABLE DATABASE FROM RELOCATE

CDB$ROOT:SYSTEM

CDB$ROOT:SYSAUX

CDB$ROOT:UNDO

PDB$SEED:SYSTEM SYSTEM.
transaction

PDB$SEED:SYSAUX

PDB$SEED:UNDO -

PDB_APP1:SYSTEM

PDB_APP1:SYSAUX

PDB_APP1:USER_DATA1

| USER
transaction

CDB$ROOT:UNDO

-

cDB \ / cDB

~

root root
(cdb$root) (cdbS$root)

N

seed
(pdb$seed)

seed
(pdb$seed)

~ /\\ __________________

/

remote clone

iy



CPB/PDB# 4%

® PDB relocate

CRM HR

> EEITEHF|HPICDB, 5E4online, =~ = NiEf

=) o 11l o Il o
® PDB refresh .. :
> fERIRICoBH AL L BEFE, 55 AHIADG

» CREATE PLUGGABLE DATABASE pdb5_ro FROM pdb5@clone_link REFRESH MODE MANUAL;

» refresh mode

v" MANUAL e o

v EVERY 60 MINUTES

v" NONE H
e Il o 111 o
» ALTER SESSION SET CONTAINER=pdb5_ro; g oo gy
n m
> ALTER PLUGGABLE DATABASE CLOSE IMMEDIATE; picng e\ -
» ALTER PLUGGABLE DATABASE REFRESH; . . .
® Il e 111 e
>

ALTER PLUGGABLE DATABASE OPEN READ ONLY;

On-Premises

Oracle Cloud //ﬁ\‘ ,

CRM Devl CRM Dev2

w e Il e 111
(-
!’
Pricing Retnl \
\ ﬁ
aa
e Il e 1il e /K

On-Premises

iy



CPB/PDB# 4%

® PGA [Rflin PDB
> PDBZHIZHL
v' PGA_AGGREGATE_LIMIT
v PGA_AGGREGATE_TARGET

> HF|Hresource manager

CONN / AS SYSDBA

—— Create plan
DBMS_RESOURCE_MANAGER. create_plan(
plan => 'pga_plan',
comment => 'Plan for a combination of high and low PGA usage.');

-— Create consumer groups
" consumer_group => ‘high_pga_cg‘,
comment => 'High PGA usage allowed');

—— Assign consumer groups to plan and define priorities
“plan T =>‘pga_plan‘,
group_or_subplan => 'high_pga_cg',

session_pga_limit => 100);

END;
/

iy



CPB/PDB#rid 4
® HEACDBXZFFpdb /N

> 12.1: 252

> 12.2 ¥ max_pdbs, HUH U FE0~4098

® flashback in PDB

> Kii#e (RIAZEPDB flashbackfi ) - > B
V' archivet = v’ compatible>=12.2.0.0
v J& Hflashback area v rmanis & Llsysdbadl # sysbackup X [lR 1% 4%
V' flashback log#% T F v T B flashbackfpdb X JiclosellR %S, HAbpdba] Llopenik s
v' flashback logftflashback area, OMFE& v root W Ziiopen, Hpdb open resetlog ] {5

v SR EE e restore s i S0, B4 TCEE
flashback 2| & 2 5l restore s fill S04 I [E] 25,

ZHi



CPB/PDB#i 4§tk
® PDB lockdown profile

HIF BR il pdb 2 3l 2E 4T 2K blalter system [ #E4F

> I (Option)
ALTER LOCKDOWN PROFILE my_profile ENABLE OPTION ALL; (ERiA)
ALTER LOCKDOWN PROFILE my_profile ENABLE OPTION = ('DATABASE QUEUING');
ALTER LOCKDOWN PROFILE my_profile ENABLE OPTION = ('PARTITIONING');

ALTER LOCKDOWN PROFILE my_profile ENABLE OPTION ALL EXCEPT = ('"PARTITIONING');

> F51E (Feature)
ALTER LOCKDOWN PROFILE my_profile ENABLE FEATURE ALL; (ZRi\)
ALTER LOCKDOWN PROFILE my_profile ENABLE FEATURE = (‘UTL_HTTP');
ALTER LOCKDOWN PROFILE my_profile ENABLE FEATURE = ('NETWORK_ACCESS');

ALTER LOCKDOWN PROFILE my_profile ENABLE FEATURE ALL EXCEPT = ("NETWORK_ACCESS');

> i&f) (Statement)
ALTER LOCKDOWN PROFILE my_profile ENABLE STATEMENT = ('ALTER DATABASE', 'ALTER PLUGGABLE DATABASE');
ALTER LOCKDOWN PROFILE my_profile DISABLE STATEMENT = (‘ALTER PLUGGABLE DATABASE’) CLAUSE = ('DEFAULT TABLESPACE', 'DEFAULT TEMPORARY TABLESPACE');
ALTER LOCKDOWN PROFILE my_profile DISABLE STATEMENT = (‘ALTER SYSTEM’) CLAUSE ALL EXCEPT = ('FLUSH SHARED_POOL');

ALTER LOCKDOWN PROFILE my_profile DISABLE STATEMENT = (‘ALTER SYSTEM’) CLAUSE = ('SET') OPTION = ('CPU_COUNT') MINVALUE = '1' MAXVALUE = '3;



CPB/PDB#T {4
® S fFpdbZHAWR

WORKLOAD REPOSITORY PDB report (PDB snapshots)

ORA122 3193627 Scnl.. PRIMARY ::010 NO YES

 Instance | Inst Num | Startup Time |

oral22 1 06-Mar-17 18:03

Container Name Open Time
631936275 TEST1 06-Mar-17 18:03

| |

isrvmrh541.prod.quest.corp Linux x86 64-bit

m-zmz—-z:-

Begin Snap 1 06-Mar-17 21:20:00

End Snap: 2 06-Mar-17 21:20:10 0 7.0
Elapsed 0.16 (mins

DB Time 0.06 (mins



T HRH#E5%

® DATAPUMP

> 5 Ametadatatll S Frparallel =%
> S Himetadatath S £FparallelZ= %]

> %LZH, HRUZSECELE, M2fr2l106z, BPJEKEIdump 34 Admp%U Ndmp0l~dmp99, IFE£dmp0l~dmp2147483646



online operation

® 7EZR M & X dbms_redefinition
> HTIMROLLBACKS %
> #iLVSonline_redefiil 5 M & Xk
> SCFrbfiledl

> 7B, dEXERRBNIXE, 7TLLETalter table modify onlineEZH, ANF 7= Zdbms_redefinition

® online TDE

> E12.22 0, WX R A AT E PR %, X T EEUN R Y, R 225 Oracle Advanced Security 17 B 24 0 % e 43 528k, (HA2

f£12.270, BATR LA EHLRIZEATTOEINE T .

» alter tablespace tbs_test encryption online using 'AES192' encrypt ;

® online DDL

» alter table move online



online operation

® online DDL

» alter table modify online

ALTER TABLE employees_convert MODIFY
PARTITION BY RANGE (employee_id) INTERVAL (100)
( PARTITION P1 VALUES LESS THAN (100),
PARTITION P2 VALUES LESS THAN (500)
) ONLINE
UPDATE INDEXES
( IDX1_SALARY LOCAL,
IDX2_EMP_ID GLOBAL PARTITION BY RANGE (employee_id)
( PARTITION IP1 VALUES LESS THAN (MAXVALUE))
);

» alter table split/merge patition online

R, X4 L€ (Filtered Partition Maintenance Operations)

TABLESPACE SYSAUX
INCLUDING ROWS WHERE REGION = 'CHINA' --Note keyword INCLUDING ROW WHERE;

> CNASHA XA B2, T A B 3238 i create table FOR EXCHANGE WITH TABLE 24 %



In memory% &

® In-memory json column
> 1, json YR E/NT-32k
> V2, fi#iHjson_textcontainsfiil 4= KL Z 1], AHEIM column store S £F
> 113, YIEEZSEimax_string_size 7 E 1% B Ji%'extended’
> V4, FlfjsonB Iz %, WAiHis jsonficheckZ)
® ADO heatmap

> SRR AR B, ANUNAEF#Z T, AL Sin memory)Z T .

® 3 ¥radg

> & EERIIn memory & ] — rm:r_c'?ie colum S
® in memory faststart gg@g

- WaEmREE 0 -

FAST START

[ ndex
[ index | TABLESPACE



ADGH

o HERI IR
> fEEJE Fffnonloggingfiblock, rmantt & FE TR 6 &
v RMAN > RECOVER DATABASE NONLOGGED BLOCK
> Wi EHIIPER
> BIMEAE R b A b, B R Z 2k (far-syne)
> F&BE E SdExT Ltk DBMS_DBCOMP.DBCOMP
v #tE: v$session_longops
v AJRMETFE, WA ALE & EIAT AT AE E R, (HR IR E0& R 30
v AJRMETFE, ERIFEMEE RS M IEREN&E, EREERS: FeilakERs)



ADGHE 3%

® fRiEfailoveri ik
> AERPE E ) R s iE AR SR ) e R R iR
> &FEERRESE, VHRESERRESTE
> bR25. BN T FBIRERE X

Read . 1 )iy, RIFRIERISTUT

ez v
- -

(&

e . . -
. 2.UfE, RIERIETHIES
Primary Standby /
Read/Write
2 <
Standby Primary

Hp

&

iy



ADGH45%

o fhEeihiR
> {E3ZfF in-memory

> RACHdataguard % % Sl fimrptics (multi-node MRP, EILE 3k 1 A i s — A~ Sl fimrp A, 3ol S21 FEmrpiFe)

[ Primary Site ] Standby Site

ASYNC/SYNC — _3\__ _Jhread1Redo ______________

Thread 2 Redo
ASYNC/SYNC = o mm l

ASYNC/SYNC ====

IEE
y




ADGHE 3%

o EHH MM

» dgbroker

v’ ¥ #rdgbrokerft] % observer

v MIGRATE PLUGGABLE DATABASE, s L {E [F]— server ¥4 PDBMCBD_1iL:# £|CBD_2

A] PLszEpdb#migrate from primary CDB to another Primary CDB Serverl

A] DL sz ElpdbHfailover from a standby CDB to another primary CDB
> Dataguard & i1 55 —
v subsetADG, R &l PDB2IADG
> SCFFAWR
> 3Z¥Fsql tuning advisor
> PDBZ ] #t
> X ¥Fduplicatefir & fil#far sync dg

> X ¥Hrduplicate primary from standby

ta Guard Replication

Da

I Data Guard Replicat

PDB1 PDB2
o' @ O O

PDB4 PDB5

c
o

PDB3 PDB4 PDBS

co2 Q o O

iy



SPAR5E

® =/M¥rtask
> EXECUTE_FULLDML_TRIGGERS
8 FH 2 200] DA S FH B4R FZE FULLDMLBE X 38 47 SPATRFH I 3288 U fik i FA) 50 0 P22 fik 4%
> EXECUTE_WITH_FIXED_DATE

7ESPAIR FH tH 4 F Ik 2 30 51 F SYSDATE B £ i sQL B [E & H 3.

> NUM_ROWS_TO_FETCH

BEZ st vr R il sQUiE AR DA RE e A 5 v B AR I AT 2



STSHE &

® A racT K iworkload (#db replay)

® [t&ExTFexadata, sql monitoring, in memoryfj{g &



grgcse: L

® TDE £/N%, HB¥Esystem, sysaux, undozeZ|H]
® TDEXFFREZ N HI%: ARIA, SEED, GOST

® RAS (Real Application Security, Virtual Private Databasef] F—4%)

> MR <--> VPDSRR il E % <--> AFEETTIH - (VPD, FETATEE S, R NMwhere2%fF)

> KBLEEE /N
v' UpdatefifE: H A IHAATARMFIALIR, 7 7] DU B R 34T 37 B
V' InsertiEfF: IR EATAUR A BIALR A GEinsertit N A KX N B, AR R B, AT PUIE
v' Deletet®fE, HPHREATIIR, TLHEIIBIR
v SelectffE, tHFFEATHIRMZIFLIR

> &i&label security Sk Mlsession L HfE Ry

¥E, Oracle Advanced Security#§><: TDE, Data Masking, Data redaction, VPD, DB Vault, OLS
> SSL, tcp.invited _nodes



FAi

® I5EPDBHEMIMNIEEK, ibFEpdbioH &K

® awrflautotask=#

» AWR_PDB_AUTOFLUSH_ENABLED

» ENABLE_AUTOMATIC_MAINTENANCE_PDB

> AUTOTASK_MAX_ACTIVE_PDBS

® MGMTDB

> ZIEA] DLIEFENO (U ZZ L OCRYD, SEFRid A2 75 B 22 %)



FAh

® clusteriFALiEH) B 55

121

v crsctl eval=srvct! -eval
v crsctl eval fail=srvctl predict

> 12.2 £ | -explainZ 4

v" Not only what, but also why

[oracle@l2102-racl ~]$ crsctl eval stop res ora.cdbrac.db -unsupported

Stage Group 1:

Stage Number Required Action
1 Y Resource 'ora.cdbrac.db' (2/1) will be in state
[OFFLINE]

[oracle@l2102-racl ~]$

$ crsctl eval delete server mjk-node2-3 -explain

Stage Group 1:

Stage Required Action

1 E Server 'mjk—-node2-3' is removed from server pool 'spl'.

E Server pool 'spl' is below the MIN_SIZE value of 2 with 1
servers.

E Looking at other server pools to see whether MIN_SIZE value 2 of
server pool 'spl' can be met.

E Scanning server pools with MIN_SIZE or fewer servers in
ascending order of IMPORTANCE.

E Considering server pools (IMPORTANCE): sp2(2) for suitable
servers.

E Considering server pool 'sp2' because its MIN_SIZE is 2 and it
has @ servers above MIN_SIZE.

E Relocating server 'mjk-node2-0' to server pool 'spl'.

Y Server 'mjk-node2-3' will be removed from pools 'spl'.

Y Server 'mjk-node2-0' will be moved from pools 'sp2' to
pools 'spl'
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JDBC Driver
JSON

CDBZ T4

SQLPLUSZ ffhistory

S I 3

Real time
Materialized view

listagg R E (T 51D

a Approx query

a ACCESSIBLE BY3¥&

iy



JDBC Driver (12.1FF48)

SQLNET.ALLOWED_LOGON_VERSION_SERVER 7E12cHHERINE AZ11, ATLAU110.2.0.5/IDBCIERLL K, Hl
2Rt ora-28040., EAR A DLk B SQLNET.ALLOWED LOGON_VERSION_SERVER=8Kfif thix AN 0] /i, {H/E
T4 511104 N RRASHIIDBCAS F-#oracleSZ 7, Ak 2 i+ 2 IDBCIHX B R SL I .

jar fileA1JDBCIX BN 2 [H] )k 5k, 2% Doc ID 401934.1,

What are the Oracle JDBC versions ? IDBC drivers Oracle database

The Oracle JDBC driver is shipped with the Oracle database server.

Starting with 9.2.0.1 database version, the Oracle JDBC driver versions are : 12.2.0
« JDBC 9.2.0.X 12.2.0 12.1.0
« JDBC 10.1.0.X 11.20
« JDBC 10.2.0.X
« JDBC 11.1.0.X
« JDBC 11.2.0.X g%g
« JDBC 12.1.0X 12.1.0 11.2.0
« JDBC 12.2.0.x 11.1.0

The supported JDBC drivers versions are : 12.2,12.1, and 11.2., 1720

12.1.0
11.2.0
- - - 11.2.0 11.1.0
JDBC Version JDK version JDBC File Name 10.2.0
1220 8. ojdbc8.jar 10.1.0
9.2.0
8.x ojdbc7.jar 12.1.0
12.1.0 7.x ojdbc7.jar

6.X ojdbcé.jar 11.2.0
11.1.0 11.1.0
8.x ** ojdbc.jar 10.2.0
11.2.0 7. ¥* ojdbcé.jar 10.1.0
- 6.x ojdbc jar 9.2.0
5.x ojdbc5.jar 12.1.0
6. ojdbc6.jar 11.2.0
11.1.0 5.x ojdbc5.jar 10.2.0 11.1.0
- 10.2.0
1.2.x classes12.jar 10.1.0

1.3.x classes12.jar
10.20 1.4.x ojdbc14.jar 9.2.0
5.x ojdbc14.jar 11.2.0
11.1.0
10.1 10.2.0

1.2.x classes12.jar
10.1.0 1.3.x classes12.jar 10.1.0
1.4x ojdbcl4.jar 9.2.0
11.2.0
1.1x classes111.zip* 9.2.0 1110
9.2.0 1.2.x classes12.zip* 10.2.0
- 1.3.x classes12.zip* 10.1.0
1.4.x ojdbc14.jar 9.2.0




JSON (12 AFF45 R4 #Fjson)

o JSON SCAHAE P B 20 R 2L Bl 0 B

VARCHAR2 (32kPR |, #8id32knA] LL{# Fblobclob)
BLOB

CLOB
HDFS(#} %)

® JSON searchZ 5| H1igik
» CREATE SEARCH INDEX [index_name] ON [table_name](column_name) FOR JSON

YV VVY

—— 12.1 Syntax

CREATE INDEX json_docs_search_idx ON json_documents (data)
INDEXTYPE IS CTXSYS.CONTEXT

PARAMETERS ('section group CTXSYS.JSON_SECTION_GROUP SYNC (ON COMMIT)');

—— 12.2 Syntax

CREATE SEARCH INDEX json_docs_search_idx ON json_documents (data) FOR JSON;

EXEC DBMS_STATS.gather_table_stats(USER, 'JSON_DOCUMENTS');

® JSON searchii5&
> &5 X Frrangefllist 53X



JSON (12 AFF45 R4 #Fjson)

® JSONIZE

> ISJSON/IS JSON (STRICT), &% FHMEREFBEMZIN, A H 2 NISON, MHISTRICTER N A K & json Bk

INSERT INTO json_documents (id, data)

CREATE TABLE json_documents (
id RAW(16) NOT NULL,
data CLOB,

CONSTRAINT json_documents_pk PRIMARY KEY (id),
CONSTRAINT json_documents_json_chk CHECK (data|IS JSON)

);

> JSON_EXISTS-12.2 3 fi fEwhere

SELECT a.data.FirstName,
a.data.LastName,
a.data.ContactDetails.Email AS Email
FROM json_documents a
WHERE JSON_EXISTS(a.data.ContactDetails, '$.Phone' FALSE ON ERROR)
AND a.data.ContactDetails.Phone IS NULL;

FIRSTNAME LASTNAME EMAIL

Jayne Doe jayne.doe@example.com
1 row selected.

SQL>

VALUES (SYS_GUID(),

{
"FirstName"
"LastName"
"Job"
"Address"

"ContactDetails" :

"DateOfBirth"
"Active"
)

: "John",
: "Doe",

: "Clerk",
B

"Street"
"City"
"Country"
"Postcode" :
H

{

"Email"
"Phone"
"Twitter"

b

: "01-JAN-1980",
i true

INSERT INTO json_documents (id, data)

VALUES (SYS_GUID(),
{
"FirstName"
"LastName"
"Job"
"Address"

"ContactDetails"

"DateOfBirth"
"Active"
3

COMMIT;

: "Jayne",
: "Doe",
: "Manager",

B o

"Street"
"City"
"Country"
"Postcode" :
}l

B o

"Email"
"Phone"
}l

: "01-JAN-1982",
: false

'"99 My Street",
"My City",
e

""Al2 34B"

"john.doe@example.com",
"'44 123 123456",
"'@johndoe"

''100 My Street",
"My City",

K,

"A12 34B"

"'jayne.doe@example.com",

iy



JSON (1217 45 R4 FFjson)

® JSONZBEF
> JSON_TEXTCONTAINS (VEi, R fA7Ejson search® 5| LG HL T, A BE{ FJJSON_TEXTCONTAINS 43 %)

SELECT COUNT (%) INSERT INTO json_documents (id, data)
FROM json_documents VALUES (SYS_GUID(),
WHERE |JSON_TEXTCONTAINS(data, '$.ContactDetails.Email', 'john.doe@example.com'); {
"FirstName" : "John",
"LastName" : "Doe",
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time | "Job" : "Clerk”,
"Address" HIR
| @ | SELECT STATEMENT | | 1| 2014 | 4 ()| 00:00:01 | i S L7 S
| 1| SORT AGGREGATE | | 1| 2014 | | | "Eltyt L “"&"C“V ,
ountry" : ,
*x 2 DOMAIN INDEX JSON_DOCS_SEARCH_IDX 1 2014 4 (%) 00:00:01
I 2 | | ISON_DOCS_SEARCH_IDX | | | (0) | | oo+ nat2’ 348"
Y,

. . . e . . "ContactDetails" : {
Predicate Information (identified by operation id):

"Email" : "john.doe@example.com",
"Phone" 1 "44 123 123456",
"Twitter" : "@johndoe"
2 - access("CTXSYS"."CONTAINS" (" JSON_DOCUMENTS"."DATA", '{john.doe@example.com} },
INPATH(/ContactDetails/Email) ')>0) "Date0fBirth" : "@1-JAN-1980",
"Active" 1 true
)
> INSERT INTO json_documents (id, data)
JSON_QUERY VALUES (SYS_GUID(),
{
SELECT a.data.FirstName, “EirstName" : "Jayne"
a.data.LastName, "LastName" : "Doe",
JSON_QUERY |a.data, '$.ContactDetails' WITH WRAPPER) AS contact_details "Job" : "Manager",
FROM  json_documents a "Address" HIR
ORDER BY a.data.FirstName, "Street" : "100 My Street",
a.data.Last_name; "City" : "My City",
"Country" : "UK",
FIRSTNAME LASTNAME CONTACT_DETAILS }"P°5tc°de" : "A12 348"
’
" S " on "ContactDetails" : {
Jayne Doe I[IF"ET?H :"jayne.doe@example.com","Phone "Email® : "jayne.doe@example. con",
: "Phone" ;oo
+
John Doe [{"Email":"john.doe@example.com","Phone" "DateOfBirth" ] l'él_JAN_lgsz",
1"44 123 123456","Twitter":"@johndoe"}] "Active" : false
)
2 rows selected. COMMIT;

SQL>

iy



JSON (1217 45 R4 FFjson)

® JSONH] &3]
> EHEE

INSERT INTO json_documents (id, data)
VALUES (SYS_GUID(),

CREATE INDEX json_docs_email_idx I
ON json_documents (JSON_VALUE(data, '$.ContactDetails.Email' RETURNING VARCHAR2 ERROR ON ERROR)); "FirstName" : "John",
""LastName" : "Doe",
SET AUTOTRACE TRACE EXPLAIN oo LT
"Address" : Aq
"Street" : "99 My Street",
SELECT a.data.FirstName, "City" : "My City",
a.data.LastName, “Country" : "UK",
a.data.ContactDetails.Email AS Email "Postcode” : "A12 34B"
FROM json_documents a nContactDetails" : i'
WHERE JSON_VALUE(data, '$.ContactDetails.Email' RETURNING VARCHAR2 ERROR ON ERROR) = 'john.doe@example.com'; "Email" : "john.doe@example. com",
"Phone" 1 "44 123 123456",
"Twitter" : "@johndoe"
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time | ) 5
"Date0fBirth" : "01-JAN-1980",
"Active" i true
| @ | SELECT STATEMENT | | 1| 1499 | 2 (0)| 00:00:01 | 1);
| 1 | TABLE ACCESS BY INDEX ROWID BATCHED| JSON_DOCUMENTS | 1| 1499 | 2 (0)| 00:00:01 |
|* 2 | [INDEX RANGE SCAN ] | JSON_DOCS_EMAIL_IDX | 1| | 1 (0)| 00:00:01 | INSERT INTO json_documents (id, data)
VALUES (SYS_GUID(),
{
"FirstName" : "Jayne",
Predicate Information (identified by operation id): "LastName" : "Doe",
"Job" : "Manager",
"Address" : {
n u 1 : N "Street" : "100 My Street",
2 - access(JSON_VALUE("DATA" FORMAT JSON , '$.ContactDetails.Email' RETURNING VARCHAR2(4000) "City" : "My City"
ERROR ON ERROR)='john.doe@example.com') "Country" : "UK", '
"Postcode" : "A12 34B"
},
"ContactDetails" : {
"Email" : "jayne.doe@example.com",
“Phone" s nn
%
"Date0fBirth" : "@1-JAN-1982",
"Active" : false

')

COMMIT;



JSON (1217 45 R4 FFjson)

® JSONH] &3]
> ERHIE SR

INSERT INTO json_documents (id, data)

—— Create the virtual columns and index. VALUES (§Y5_GUID()'
ALTER TABLE json_documents ADD (first_name VARCHAR2(50) {..FirstName.. T O
GENERATED ALWAYS AS (JSON_VALUE(data, '$.FirstName' RETURNING VARCHAR2(50)))); “LastName" : "Doe",
\ "Job" : "Clerk",
ALTER TABLE json_documents ADD (last_name VARCHAR2(50) ¢ hddress P lstreets 1 %99 My Strect,
GENERATED ALWAYS AS (JSON_VALUE(data, '$.LastName' RETURNING VARCHARZ(S@))))/ "City" 1 "My City",
"Country" : "UK",
A . . . "Postcode" : "Al12 34B"
CREATE INDEX json_docs_name_idx ON json_documents (first_name, last_name); 1,
"ContactDetails" : {
"Email" : "john.doe@example.com",
. i "Phone" 1 "44 123 123456",
—— Test a query against the virtual columns, "Twitter" : "@johndoe"
SET AUTOTRACE TRACE EXPLAIN h
"Date0fBirth" : "01-JAN-1980",
"Active" i true
SELECT COUNT () );
FROM json_documents INSERT INTO j d ts (id, data)
. ' ) json_documents (1d, ata
WHERE first_name = 'John VALUES (SYS_GUID(),
AND last_name = 'Doe'; {
"FirstName" : "Jayne",
""LastName" : "Doe",
"Job" : "Manager",
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time | "Address" B 4
"Street" : "100 My Street",
"City" : "My City",
| @ | SELECT STATEMENT | | 1| 54 | 1 (0)| 00:00:01 | “Country" : "UK",
| 1 | SORT AGGREGATE | 1 | 54 | | [ "Postcode” : "Al2 34B"
[* 2 | [INDEX RANGE SCAN| JSON_DOCS_NAME_IDX | 1 | 54 | 1 (0)| 00:00:01 | nContactDetails" : i
"Email" : "jayne.doe@example.com",
"Phone" g om
Predicate Information (identified by operation id): "Date0fBirth" . i(:)1_3;\,\1_1932--,
"Active" : false

')
2 - access("FIRST_NAME"='John' AND "LAST_NAME"='Doe') COMMIT;



JSON (1217 45 R4 FFjson)
® JSONF] &5

> bitmapZ 5

CREATE BITMAP INDEX json_docs_name_idx ON json_documents (
JSON_VALUE(data, '$.FirstName')

);

DROP INDEX json_docs_name_idx;

CREATE BITMAP INDEX json_docs_name_idx ON json_documents (
JSON_QUERY(data, '$.FirstName')

);

DROP INDEX json_docs_name_idx;
CREATE BITMAP INDEX json_docs_name_idx ON json_documents (
JSON_EXISTS(data, '$.FirstName')

ik

INSERT INTO json_documents (id, data)
VALUES (SYS_GUID(),

{
"FirstName" : "John",
""LastName" : "Doe",
"Job" : "Clerk",
"Address" HIE Y
"Street"
"City"
"Country"
"Postcode" :
}I
"ContactDetails" : {
"Email"
"Phone"
"Twitter"
}l
"Date0fBirth" 1 "01-JAN-1980",
"Active" i true
)

INSERT INTO json_documents (id, data)
VALUES (SYS_GUID(),

{
"FirstName" : "Jayne",
""LastName" : "Doe",
"Job" : "Manager",
"Address" HE
"Street"
"City"
"Country"
"Postcode" :
},
"ContactDetails" : {
"Email"
"Phone"
%
"Date0fBirth" ¢ "01-JAN-1982",
"Active" : false
s

COMMIT;

''99 My Street",
: "My City",
"k,
"Al12 34B"

"john.doe@example.com",
"44 123 123456",
: "@johndoe"

100 My Street",
: "My City",
s MUK,
"Al12 34B"

: "jayne.doe@example.com",

iy



JSON (1217 45 R4 FFjson)
® JSONF] &5

> EKRZREG, BIZ AT create search index for json

INSERT INTO json_documents (id, data)
VALUES (SYS_GUID(),

SELECT COUNT (%) A
FROM  json_documents "FirstName® : "John*,
WHERE JSON_TEXTCONTAINS(data, '$.ContactDetails.Email', 'john.doe@example.com'); ..;zszame E‘{:rk
"Address" : Aq
"Street" : "99 My Street",
. . nCity" : "My City",
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time | “Country® : MUK",
"Postcode" : "A12 34B"
| ©® | SELECT STATEMENT | | 1| 2014 | 4 (0)| 00:00:01 | _ Do
| 1| SORT AGGREGATE | | 1| 2014 | | | rComtactbetallst A e eiemn doegexample. con”
|* 2 | [DOMAIN INDEX | | JSON_DOCS_SEARCH_IDX | 1| 2014 | 4 ()| 00:00:01 | e bttt e
"Twitter" : "@johndoe"
}l
. . . . ) . T £Birth" . "01-JAN-1980",
Predicate Information (identified by operation id): ..ZZESGEI“ : t?.ieJAN 1980
)
2 — access("CTXSYS"."CONTAINS" (" JSON_DOCUMENTS" ."DATA", '{john.doe@example. com} DATRL (aya Json-socuments el eere
INPATH(/ContactDetails/Email) ')>0) ra '
"FirstName" : "Jayne",
""LastName" : "Doe",
"Job" : "Manager",
"Address" : {
"Street" : "100 My Street",
"City" : "My City",
"Country" : "UK",
"Postcode" : "A12 34B"
By
"ContactDetails" : {
"Email" : "jayne.doe@example.com",
“phone" e
+
"Date0fBirth" 1 "01-JAN-1982",
"Active" : false
')

COMMIT;



CDBZFZ R 5

® X HFPDBAN[ETCOBHIFAFEE (ERCDBNal32utf8, BRil)
® 12.2 PDBI#i A\ CDB/5#tORA-41401457%, Advance QueuefJbug, BUG 22331316

® Character Sets For CDB And PDB in 12.2 (Doc ID 2231602.1)

p
CDBSROOT (AL32UTF8) ]

&

-
PDBSSEED PDBO1 [RW]
AL32UTF8 AL32UTF8

.

PDB02 [RW]
WEBS8ISO8859P15




sqlplus3ZFrhistoryy4

SQL> hist list
1 select name from v$database;
2 select name, database_role from v$database;

3 select banner from v$version;

SQL>
SQL>
SQL> hist 1 run

SQL> hist clear

SQL>

SQL> hist list

SP2-1651: History list is empty.
SQL>

iy



3 X 355
® Multi-column list partition. ¥¥£: &% X &r16 %1

CREATE TABLE t_oracleblog (salername varchar(200),region VARCHAR2(50), channel VARCHAR2(50))
PARTITION BY LIST (region, channel) --Note keywork :region, channel, Here are 2 columns

(

partition pl values ('USA','Direct'),

partition p2 values ('USA','Partners'),

partition p3 values ('GERMANY','Direct'),

partition p4 values (('GERMANY', 'Partners'),('GERMANY', 'Web')),
partition p5 values ('CHINA','Direct'),

partition p6 values (('CHINA','Partners'),('CHINA', 'Web'),('CHINA', 'Oversee')),
partition p7 values ('JAPAN','Direct'),

partition p8 values (DEFAULT)

)

/

® Auto-list partition
CREATE TABLE t_car (brand VARCHAR2(50),model VARCHAR2(50), year char(4))
PARTITION BY LIST (brand) AUTOMATIC --Note keywork :AUTOMATIC
(
partition pl values ('BMW'),
partition p2 values ('BENZ')
)
/

® Interval subpartition

Create table CARS (auto_make varchar(30),
Auto_model varchar(30),

Purchase_date date)

PARTITION BY LIST (auto_make)
SUBPARTITION BY RANGE (Purchase_Date) INTERVAL
(NUMTOYMINTERVAL(1, 'month'))

SUBPARTITION TEMPLATE

(subpartition spl values less than
TO_DATE( '15-03-2015", 'dd-mm-yyyy')))
(partition p_bmw values ('BMW'))

/



o X 855

® Online DDL for partition

ALTER TABLE employees_convert MODIFY
PARTITION BY RANGE (employee_id) INTERVAL (100)
( PARTITION P1 VALUES LESS THAN (100),

PARTITION P2 VALUES LESS THAN (500)
) ONLINE
UPDATE INDEXES

( IDX1_SALARY LOCAL,

IDX2_EMP_ID GLOBAL PARTITION BY RANGE (employee_id)

( PARTITION IP1 VALUES LESS THAN (MAXVALUE))
)3

® Filtered Partition on Maintenance Operations

L Ot 1

TABLESPACE SYSAUX

INCLUDING ROWS WHERE REGION = 'CHINA' --Note keyword INCLUDING ROW WHERE;



o X 855

® Read only partition
CREATE TABLE orders

(

order_id number,
order_date DATE,
customer_name varchar2(200)

) read only

PARTITION
(
partition
partition
partition
partition
)
/

ql_2015
q2_2015
q3_2015
q4_2015

values
values
values
values

less
less
less
less

———-Note keyword read only, which mean table read only
BY RANGE(order_date)

than (to_date('2014-10-01','yyyy-mm—-dd')),
than (to_date('2015-01-01','yyyy-mm—-dd')),
than (to_date('2015-04-01','yyyy-mm—-dd')),
than (to_date('2015-07-01','yyyy-mm-dd')) read write ————Note keyword

read only, which mean partition g4 read write

iy



Real time Materialized view

® 7E12.27 HI, WRIREIRGLN TR, IATEFIFHquery rewriteRl, VRS Hon commitf kil
#15 RIFALE . (H R on commit IRIFT 7 XA ARZRE], WsqlIFFRE, WMEXN RS
EEE. Bibh, BAIIABAKHon commandf15 ERFHATRIFT (RNE R EERIFHIER S ERH
) o IBAFEEFHon commandBIFT B &, WHEHE NjobRER IR, A, FE—RjobBITZE
, F—RjobBRZAT, WREFRFHIEZM, T2 HBESEPREHTH.

o FIFHEERIFrHlog, FEZ PRI RFTE R

® £, LR FEPERF BRI

® fFER/*+ fresh_mv */ HJhint

create materialized view mv_new

refresh fast on demand

enable on query computation ——— Note the key word here.
enable query rewrite

as

select y , count(x) cl

from t2

group by y;



listagg B %1
® listagg BB (1TH%) - 12.23¥5% on overflow truncate

CREATE TABLE EMP (
EMPNO NUMBER(4,0),
ENAME VARCHAR2(1@ BYTE),
JOB VARCHAR2(9 BYTE),
MGR NUMBER(4,0),

HIREDATE DATE,

SAL NUMBER(7,2),

COMM NUMBER(7,2),

DEPTNO NUMBER(2,0),

CONSTRAINT PK_EMP PRIMARY KEY (EMPNO)

)i

insert
insert
insert
insert
insert
insert
insert
insert
insert
insert
insert
insert
insert
insert
commit;

into
into
into
into
into
into
into
into
into
into
into
into
into
into

EMP
EMP
EMP
EMP
EMP
EMP
EMP
EMP
EMP
EMP
EMP
EMP
EMP
EMP

(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)
(EMPNO, ENAME, JOB, MGR, HIREDATE, SAL,, COMM, DEPTNO)

values
values
values
values
values
values
values
values
values
values
values
values
values
values

(7369, 'SMITH', 'CLERK', 7902, to_date('17-DEC-80', 'DD-MON-RR'),800,null,20);
(7499, 'ALLEN', 'SALESMAN', 7698, to_date('20-FEB-81"', 'DD-MON-RR'),1600,300,30) ;
(7521, 'WARD', 'SALESMAN',7698, to_date('22-FEB-81"', 'DD-MON-RR'),1250,500,30) ;
(7566, 'JONES', 'MANAGER',7839, to_date('02-APR-81"', 'DD-MON-RR'),2975,null,20);
(7654, '"MARTIN', 'SALESMAN', 7698, to_date('28-SEP-81"', 'DD-MON-RR'),1250,1400,30) ;
(7698, 'BLAKE', 'MANAGER',7839, to_date('01-MAY-81', 'DD-MON-RR'),2850,null,30);
(7782, 'CLARK', 'MANAGER',7839, to_date('09-JUN-81"', 'DD-MON-RR'),2450,null,10);
(7788, 'SCOTT', 'ANALYST',7566, to_date('19-APR-87', 'DD-MON-RR'),3000,null,20);
(7839, 'KING', ' PRESIDENT',null, to_date('17-NOV-81"', 'DD-MON-RR'),5000,null,10);
(7844, 'TURNER', 'SALESMAN', 7698, to_date('@8-SEP-81', 'DD-MON-RR '), 1500,0,30) ;
(7876, 'ADAMS', 'CLERK', 7788, to_date('23-MAY-87', 'DD-MON-RR'),1100,null,20);
(7900, 'JAMES', 'CLERK', 7698, to_date('@3-DEC-81', 'DD-MON-RR'),950,null,30);
(7902, 'FORD"', 'ANALYST', 7566, to_date('03-DEC-81", 'DD-MON-RR'),3000,null, 20);
(7934, 'MILLER', 'CLERK',7782, to_date('23-JAN-82", 'DD-MON-RR'),1300,null,10);

SELECT deptno, LISTAGG(ename, ',' pN OVERFLOW TRUNCATE]'-~') WITHIN GROUP (ORDER BY ename) AS employees

FROM

WHERE

€

mp

CROSS JOIN (SELECT level FROM dual CONNECT BY level <= 1000)
deptno = 30
GROUP BY deptno
ORDER BY deptno;

DEPTNO EMPLOYEES

30 ALLEN,ALLEN,ALLEN,ALLEN,ALLEN,ALLEN,ALLEN,ALLEN,ALLEN,ALLEN, ALLEN, ALLE
N, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, AL

[removed]

LEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN,

N,ALLEN,ALLEN,ALLEN,ALLEN,ALLEN, ALLEN,ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, AL

LEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN, ALLEN,, ~~~ (5339)



Approx query (12.1FF%5)

FEEWRESTHER
approx_count_distinct
Approx_count_distinct_detail
Approx_count_distinct_agg
To_approx_count_distinct

Approx_median

U4k

> H] Llgroup by
> ZEIE]

> #pga

® 3 H: alter session set approx_for_xxx=true
® iRE <0.5%



ACCESSIBLE BY}¥3& (12.1FF%8)

® Create package xxx accessible by (procedure xx_procedure)

® {ER: packageH4ZH,
® 12.2#45%, Xtinvalidifpackage bodyEifunctiontB XY, BIXF H{EIAFFLE K package bodyEifuncation

WAR

CONN testl/testl@pdbl

CREATE OR REPLACE PROCEDURE protected_proc
ACCESSIBLE BY (calling_proc)

AS

BEGIN
DBMS_OUTPUT. put_line('TEST1 : protected_proc');

END;
/ SQL> EXEC protected_proc;

BEGIN protected_proc; END;

Procedure created.

SqQL> *
ERROR at line 1:
CREATE OR REPLACE PROCEDURE calling_proc AS ORA-06550: line 1, column 7:
BEGIN ’ ! '
DBMS_OUTPUT. put_line('TEST1 : calling_proc'); PLS-00904: insufficient privilege to access object PROTECTED_PROC
protected_proc; ORA-06550: line 1, column 7:
;ND’ PL/SQL: Statement ignored
Procedure created. SQL>

SQL> SET SERVEROUTPUT ON
SQL> EXEC calling_proc;
TEST1 : calling_proc
TEST1 : protected_proc

PL/SQL procedure successfully completed.

SQL>



Thanks

Q&A

iy
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