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Experts At Your Service

> 45 specialists in IT infrastructure

> Certified, experienced, passionate

Based In Switzerland

> 100% self-financed Swiss company

> Over CHF6 mio. turnover

Leading In Infrastructure Services

> More than 120 customers in CH, D, & F

> Over 40 SLAs dbi FlexService contracted
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1. Do you fear it because it’s new?

2. Oracle maintained objects sharing (demo)

3. Beyond documentation (demo)

4. Conclusion

Agenda
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And Tom said:

> Here is a quote from "Expert Oracle Database Architecture" on this:
An instance may mount and open a single database at any point in time.

It was true for 30 years and now it’s wrong:

A CDB instance can open multiple pluggable databases

An instance with multiple databases
Do you fear it because it’s new?

11.05.2016
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Yes it’s new

Yes it is a major architectural change

And documentation is not reassuring:

> A CDB is a container that contains containers

> A CDB is a database… as the databases you already know

> A PDB inside a database is like the databases you already know

> PDBs are containers but there are some containers that are not PDB

Pluggable databases
Do you fear it because it’s new?

> They are linked with metadata and object links

> You can unplug them…

11.05.2016
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PLUGGABLE is not new!
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Do you fear it because it’s new?

This is not new !
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PLUGGABLE is not new!
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Do you fear it because it’s new?

Extended ROWID

• Blocks independent of absolute file number

Locally Managed Tablespaces

• Tablespaces self-contains storage metadata

Transportable Tablespaces

• Unplug/plug data tablespaces

Pluggable Databases

• Total independence if application metadata vs. system

Multitenant

• The new architecture name
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PLUGGABLE is not new!
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Do you fear it because it’s new?

Extended ROWIDs was a major architectural change

Locally Managed Tablespaces were a major architectural change

> We use them everyday

> They work pretty well
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In PDB you see all rows from DBA_SOURCE

> But only few rows in SYS.SOURCE$

> They are Oracle Maintained objects. Not duplicated in PDBs

Dictionary separation

11.05.2016
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Oracle maintained objects sharing

SQL> select o.oracle_maintained,count(*)

2  from sys.source$ s join dba_objects o on obj#=object_id

3  group by o.oracle_maintained;

ORACLE_MAINTAINED   COUNT(*)

----------------- ----------

Y                      26094

SQL> select o.oracle_maintained,count(*)

from dba_source s join dba_objects o on s.owner=o.owner and 

s.name=o.object_name and s.type=o.object_type

group by o.oracle_maintained;

ORACLE_MAINTAINED   COUNT(*)

----------------- ----------

Y                     388061
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In PDB you see all DBMS_SYSTEM:

> But no rows in SYS.SOURCE$

> Metadata Link is a directive to switch to CDB$ROOT to get metadata

Metadata links

11.05.2016
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Oracle maintained objects sharing

SQL> select 

owner,object_name,object_type,obj#,substr(source,1,32),length(source)

2  from sys.source$ s join dba_objects o on obj#=object_id

3  where object_name='DBMS_SYSTEM';

no rows selected

SQL> select owner,object_name,object_id,object_type,sharing,oracle_maintained 

from dba_objects where object_name = 'DBMS_SYSTEM';

OWNER  OBJECT_NAME  OBJECT_ID OBJECT_TYPE  SHARING       ORACLE_MAINTAINED

------ ----------- ---------- ------------ ------------- -----------------

SYS    DBMS_SYSTEM      14081 PACKAGE      METADATA LINK Y

SYS    DBMS_SYSTEM      14082 PACKAGE BODY METADATA LINK Y
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DBA_PDBS is an Object Link view

> It’s a directive to switch to CDB$ROOT to get data

Object links

11.05.2016
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Oracle maintained objects sharing

PLAN_TABLE_OUTPUT

----------------------------------------------------------------------------

EXPLAINED SQL STATEMENT:

------------------------

select pdb_id,pdb_name,con_uid,status from DBA_PDBS order by 1

-------------------------------------

| Id  | Operation        | Name     |

-------------------------------------

|   0 | SELECT STATEMENT |          |

|   1 |  SORT ORDER BY   |          |

|   2 |   FIXED TABLE FULL| X$OBLNK$|

-------------------------------------

OWNER  OBJECT_NAME  OBJECT_ID OBJECT_TYPE  SHARING       ORACLE_

------ ----------- ---------- ------------ ------------- -------

SYS    CONTAINER$         161 TABLE        METADATA LINK Y

SYS    DBA_PDBS          4791 VIEW         OBJECT LINK Y

PUBLIC DBA_PDBS          4792 SYNONYM      METADATA LINK Y
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In CDB$ROOT

In PDB

> The goal is consolidation: SYS (the same in all containers) takes less space

System tablespace size

11.05.2016
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Oracle maintained objects sharing

SQL> select tablespace_name,owner,sum(bytes/1024/1024) from DBA_SEGMENTS where 

tablespace_name='SYSTEM' and owner='SYS' group by tablespace_name,owner order 

by 1;

TABLESPACE_NAME OWNER  SUM(BYTES/1024/1024)

--------------- ------ --------------------

SYSTEM          SYS                 267.875

SQL> select tablespace_name,owner,sum(bytes/1024/1024) from DBA_SEGMENTS where 

tablespace_name='SYSTEM' and owner='SYS' group by tablespace_name,owner order 

by 1;

TABLESPACE_NAME OWNER  SUM(BYTES/1024/1024)

--------------- ------ --------------------

SYSTEM          SYS                   880.5
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In CDB$ROOT

> Equivalent to select from CONTAINERS(DBA_SEGMENTS)

Common data

11.05.2016
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Oracle maintained objects sharing

|   0 | SELECT STATEMENT           |          |

|   1 |  PX COORDINATOR            |          |

|   2 |   PX SEND QC (ORDER)       | :TQ10001 |

|   3 |    SORT ORDER BY           |          |

|   4 |     PX RECEIVE             |          |

|   5 |      PX SEND RANGE         | :TQ10000 |

|   6 |       PX PARTITION LIST ALL|          |

|   7 |        SORT GROUP BY       |          |

|   8 |         FIXED TABLE FULL   | X$CDBVW$ |

SQL> select con_id,tablespace_name,owner,sum(bytes/1024/1024) from 

CDB_SEGMENTS where tablespace_name='SYSTEM' and owner='SYS' group by 

con_id,tablespace_name,owner order by 1;

CON_ID TABLESPACE_NAME OWNER  SUM(BYTES/1024/1024)

---------- --------------- ------ --------------------

1 SYSTEM          SYS                   880.5

3 SYSTEM          SYS                 267.875
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Dictionary separation

> System metadata is in the common dictionary (CDB$ROOT)

> User metadata is in the pluggable database dictionary

Dictionary linking

> System Metadata is visible from PDB through metadata links

> System Data is visible from PDB through object links

> User metadata or data is visible through common views

Metadata and Object links are not DB links

> Just a switch of context between PDB and CDB$ROOT

Common views are not partitioning

> Just parallel servers that switch to each context

Common dictionary

11.05.2016
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So, it is new but it works

Few hooks in the code

But finally not so complex

At least not worse than existing stuff

> Dictionary bootstrap

> SQL.BSQ, BOOTSTRAP$

> Dictionary rowcache

> non-existent objects

> Locally Managed Tablespace

> Dictionary UET$/FET$ deported to datafile header bitmaps

Its just a switch of context

> In the same way as when user DDL switches to SYS to maintain dictionary

Reassured?

11.05.2016
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Oracle maintained objects sharing



12c Multitenant - Beyond what is documented

1. Do you fear it because it’s new?

2. Oracle maintained objects sharing

3. Beyond documentation

4. Conclusion

Agenda
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> let’s verify that in CDB$ROOT

and in PDB

Documentation is right for SOURCE$ but not for TAB$

> Note: it’s not a problem at all, only few thousands of lines

Dictionary separation

11.05.2016
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Beyond documentation

SQL> select count(*) from sys.tab$;

COUNT(*)

----------

2585

SQL> select count(*) from sys.tab$;

COUNT(*)

----------

2586
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Documentation says it’s as easy and faster:

> As it is only links you need only to upgrade CDB$ROOT

Sounds cool, but did you try it?

Patches and Upgrades?

11.05.2016
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Beyond documentation

Total Upgrade Time: 00:42:23 [CDB$ROOT]

Total Upgrade Time: 00:49:32 [PDB$SEED]

Total Upgrade Time: 00:50:29 [PDB]
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Look at noncdb2pdb.sql

Remember that SHARING column in dba_objects

> Values are: ‘NONE’, ’METADATA LINK’, ‘OBJECT LINK’

I need to investigate on simple objects, let’s try:

> _oracle_script=true

> sharing=metadata

> sharing=object

The magic _ORACLE_SCRIPT=TRUE syntax

11.05.2016
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Oracle Beyond documentation

alter session set "_ORACLE_SCRIPT"=true;

create or replace view sys.int$cdb$common_users&pdbid sharing=object as

Warning: in lab only
not in production
not even in test
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On CDB$ROOT and PDB, same DDL:

> It creates metadata linked function:

> Definition in SYS.SOURCE$ is in CDB$ROOT but not in PDB

Metadata Links

11.05.2016
Page 23

Beyond documentation

SQL> alter session set "_oracle_script"=true;

SQL> create function DEMO_MDL_FN sharing=metadata …

SQL> alter session set "_oracle_script"=false;

SQL> select owner,object_name,object_id,object_type,sharing,oracle_maintained 

from dba_objects where object_name = 'DEMO_MDL_FN';

OWNER  OBJECT_NAME  OBJECT_ID OBJECT_TYPE  SHARING ORACLE_MAINTAINED

------ ----------- ---------- ------------ ------------- -----------------

SYSTEM DEMO_MDL_FN      77576 FUNCTION     METADATA LINK Y

SQL> select 

owner,object_name,object_type,obj#,substr(source,1,32),length(source)

2  from sys.source$ s join dba_objects o on obj#=object_id

3  where object_name='DEMO_MDL_FN';

no rows selected



12c Multitenant - Beyond what is documented

Different CON_ID, OBJECT_ID 

but same NAME and SIGNATURE

> On CDB$ROOT:

> On PDB:

> FLAG has sharing information

> bitand(o.flags, 196608)

> 65536, 'METADATA LINK', 

> 131072, 'OBJECT LINK

Metadata Links

11.05.2016
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Beyond documentation

OBJ# NAME         STATUS      FLAGS SHAR SIGNATURE

----- ----------- ------- ---------- ---- --------------------------------

78158 DEMO_MDL_FN       1    5308416 MDL  DC3AD55256F1DA36C37102DDB7E8BD2E

OBJ# NAME         STATUS      FLAGS SHAR SIGNATURE

----- ----------- ------- ---------- ---- --------------------------------

77576 DEMO_MDL_FN       1    5308416 MDL  DC3AD55256F1DA36C37102DDB7E8BD2E
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Read metadata from a PDB (desc)

> Both entries in dictionary cache

> It creates metadata linked function:

> Definition in SYS.SOURCE$ is in CDB$ROOT but not in PDB

Dictionary Cache

11.05.2016
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Beyond documentation

SQL> with function hex2asc(s varchar2) return varchar2 as 

r varchar2(32000); begin for i in 1..length(s)/2 loop 

exit when substr(s,2*i-1,2)='00'; 

r:=r||chr(to_number(substr(s,2*i-1,2),'XX')); 

end loop; return r; end; 

select substr(key,1,2),hex2asc(substr(key,13)), cache_name, 

con_id,address from v$rowcache_parent

where hex2asc(substr(key,13)) like '%DEMO%' order by 1,2,3,4,5;

SUBSTR(K HEX2ASC(SUBSTR(KEY CACHE_NAME CON_ID ADDRESS

-------- ------------------ ---------- ------ ----------------

01       DEMO_MDL_FN        dc_objects      1 0000000075F92930

09       DEMO_MDL_FN        dc_objects      1 0000000074F9F218

09       DEMO_MDL_FN        dc_objects      1 0000000074F9F218

01       DEMO_MDL_FN        dc_objects      3 00000000791178F0

09       DEMO_MDL_FN        dc_objects      3 000000007C358638

09       DEMO_MDL_FN        dc_objects      3 000000007C358638
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Change function body in CDB$ROOT

> and execute it from PDB

> Old code is run (still in dictionary cache)

> after flush shared pool

> New code us run

Change return type still works…

Change function to procedure still works…

Change procedure to table finally gives an ORA-600

> It’s not a problem, just an error because I did inconsistent things

Safe way to maintain consistency is to run same DDL on all PDBs

Patch / Upgrade

11.05.2016
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Beyond documentation

ORA-00600: internal error code, arguments: [kqlobjlod-no-result-from-proc$], 

[1403], [78158], [], [], [], [], [], [], [], [], []



12c Multitenant - Beyond what is documented

What Oracle Documentation says about Patch/Upgrade

> Is possible for most of the dictionary

> Is not yet fully implemented

Actually, patch/upgrade optimization is partially
implemented, and more is to come

> Oracle do not change everything at once

> And you don’t create 252s of PDBs immediately

This is quite reassuring, no ?

> It’s not a revolution that breaks the past

> It’s an evolution, it’s the architecture of the future

Patch / Upgrade

11.05.2016
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WRH$_SYSSTAT

TABLE SHARING=METADATA

INT$DBA_HIST_SYSSTAT

VIEW SHARING=OBJECT

DBA_HIST_SYSSTAT

VIEW SHARING=METADATA

DBA_HIST_SYSSTAT

SYNONYM SHARING=METADATA

Object Links – AWR example

11.05.2016
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Beyond documentation

Switch context to 
CDB$ROOT

Session container
is PDB
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Data movement

> Unplug/plug or clone from remote

> Much better than Data Pump

> Faster than transportable tablespace

> Available in Standard Edition as well

Upgrade of PDB will be optimized in future releases

Consolidation with multiple PDB in a CDB

> Let’s imagine that metadata and data links are available for user DDL

Amazing features

11.05.2016
Page 31

12c Multitenant



12c Multitenant - Beyond what is documented

Metadata link

> Metadata is in CDB$ROOT

> Data is in PDBs

Object link (data link)

> Metadata is in CDB$ROOT

> Data is in CDB$ROOT

Common data (extended data)

> Metadata in CDB$ROOT

> Data both in CDB$ROOT and PDBs

Common Objects

11.05.2016
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12c Multitenant

ROOT

PDB

ROOT

PDB

ROOT

PDB
ROOT

PDB

PDB

Common View

> CONTAINER()
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It’s an evolution, not a revolution

> Don’t fear: it is not compromising Oracle Database solidity

> Take your time to learn it, adopt it slowly

> It’s the future, you can’t ignore it

It’s not only for Multitenant Option, 

It’s not only for Cloud providers

> Multitenant architecture benefits to 

> Standard Edition (data movement)

> Enterprise Edition (flashback)

Core Message
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Any questions? Please do ask.
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