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THE SUPERPOWERS OF THE 
ORACLE DATABASE



WELCOME

PHILIPP SALVISBERG
SENIOR PRINCIPAL CONSULTANT

§ Database centric development
§ Model Driven Software Development
§ Author of free SQL Developer Extensions 

PL/SQL Unwrapper, db* CODECOP, utPLSQL,
plscope-utils, oddgen and Bitemp Remodeler
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https://www.facebook.com/trivadisag/
https://twitter.com/Trivadis
https://www.youtube.com/user/TrivadisAG
https://www.linkedin.com/company/trivadis/
https://www.trivadis.com/en
https://twitter.com/phsalvisberg
https://www.salvis.com/blog/
https://www.linkedin.com/in/philippsalvisberg/


Source: https://vanyaland.com/2020/06/18/heres-the-first-footage-from-justice-league-the-snyder-cut/

FEATURING



"What are your superpowers again?"
"I'm rich."

Sources:
- Zack Snyder's Justice League, 2021, 1:33:44
- https://www.hiclipart.com/free-transparent-background-png-clipart-inpnx

https://www.hiclipart.com/free-transparent-background-png-clipart-inpnx


ORACLE DATABASE 19C – 164 BOOKS – 2 GB5

Source: https://docs.oracle.com/en/database/oracle/oracle-database/19/books.html

https://docs.oracle.com/en/database/oracle/oracle-database/19/books.html


DATABASE CONCEPTS6

Source: https://docs.oracle.com/en/database/oracle/oracle-database/21/cncpt/

https://docs.oracle.com/en/database/oracle/oracle-database/21/cncpt/


OMNILINGUALISM

Source: https://www.hiclipart.com/free-transparent-background-png-clipart-dsmxh

https://www.hiclipart.com/free-transparent-background-png-clipart-dsmxh


ADVANCED QUEUING EXAMPLE ("ON-COMMIT-TRIGGER")8

Transaction #2Transaction #1 Transaction #3ff.

PL/SQL Trigger
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Example: https://github.com/PhilippSalvisberg/emptracker

https://github.com/PhilippSalvisberg/emptracker


WHY ADVANCED QUEUING?

§ Transactions
o Message processing is part of the database transaction

§ Asynchronous
o Limit the impact on original transaction (performance, robustness)

§ Control
o Limit the number of concurrent dequeue processes
o Set message priority to override default FIFO behavior

§ Comprehensive API
o PL/SQL and Java (JMS)

§ Standardized Interoperability
o With other classic messaging systems (incl. propagation between database instances)
o With Apache Kafka based systems (via Transactional Event Queues, 21c feature)

9

More: https://docs.oracle.com/en/database/oracle/oracle-database/21/adque/

https://docs.oracle.com/en/database/oracle/oracle-database/21/adque/


TRAVEL IN TIME

Source: https://www.hiclipart.com/free-transparent-background-png-clipart-ohbdr

https://www.hiclipart.com/free-transparent-background-png-clipart-ohbdr


FLASHBACK QUERY IN APEX

select …
from … as of timestamp(systimestamp-(:apex$flashback_min/1440))
…
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ORA-08180:
no snapshot found

More: https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/SELECT.html

https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/SELECT.html


FLASHBACK DATA ARCHIVE – CREATE TABLE

create table t (
oid  number(4, 0) not null primary key,
c1   varchar2(10) not null,
c2   varchar2(10) not null

) flashback archive fba;
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Considered only when 
flashback_query_clause

is used

Created 
delayed.

More:
- https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/CREATE-TABLE.html
- https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/CREATE-FLASHBACK-ARCHIVE.html

https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/CREATE-TABLE.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/CREATE-FLASHBACK-ARCHIVE.html


FLASHBACK DATA ARCHIVE – QUERYING DATA

select *
from t as of timestamp systimestamp - interval '30' minute;
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select versions_startscn,
versions_endscn,
versions_starttime,
versions_endtime,
versions_xid,
versions_operation,
t.*

from t versions between scn minvalue and maxvalue;

Point in time

Full history

More:
- https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/SELECT.html
- https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/Version-Query-Pseudocolumns.html
- https://github.com/oddgen/bitemp

Apply 
flashback_query_clause for 

tables only!
Otherwise, the archive is not 

considered

https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/SELECT.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/Version-Query-Pseudocolumns.html
https://github.com/oddgen/bitemp


SHIELD

Source: https://pngimg.com/image/60364

https://pngimg.com/image/60364


VIRTUAL PRIVATE DATABASE

Policy Functions
§ For rows/columns in tables/views
§ Produce filter predicates at runtime 
§ Applicable for

o SELECT

o INSERT

o UPDATE

o DELETE

o MERGE
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Policy

More: 
- https://docs.oracle.com/en/database/oracle/oracle-database/21/dbseg/using-oracle-vpd-to-control-data-access.html
- https://docs.oracle.com/en/database/oracle/oracle-database/21/dbfsg/indroducing-oracle-database-real-application-security.html

https://docs.oracle.com/en/database/oracle/oracle-database/21/dbseg/using-oracle-vpd-to-control-data-access.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/dbfsg/indroducing-oracle-database-real-application-security.html


CREATE POLICY FUNCTION

create or replace function emp_predicate(
in_schema in varchar2,
in_table in varchar2

) return varchar2 is
l_predicate varchar2(1000);

begin
if user = 'PLSCOPE' THEN

l_predicate := q'[job not in ('MANAGER', 'PRESIDENT')]';
end if;
return l_predicate;

end;
/

16
add predicate only 

when required!



CREATE POLICY

begin
sys.dbms_rls.add_policy(

object_name => 'emp',
policy_name => 'emp_policy',
policy_function => 'emp_predicate',
statement_types => 'select insert update delete',
sec_relevant_cols => 'sal comm',
update_check => true

);
end;
/
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More: https://docs.oracle.com/en/database/oracle/oracle-database/21/arpls/DBMS_RLS.html

https://docs.oracle.com/en/database/oracle/oracle-database/21/arpls/DBMS_RLS.html


QUERY UNSENSITIVE COLUMNS ONLY

select empno, ename, job, mgr, hiredate, deptno from emp;

EMPNO ENAME      JOB              MGR HIREDATE       DEPTNO
---------- ---------- --------- ---------- ---------- ----------

7369 SMITH      CLERK           7902 17.12.1980         20
7499 ALLEN      SALESMAN        7698 20.02.1981         30
7521 WARD       SALESMAN        7698 22.02.1981         30
7566 JONES      MANAGER         7839 02.04.1981         20
7654 MARTIN     SALESMAN        7698 28.09.1981         30
7698 BLAKE      MANAGER         7839 01.05.1981         30
7782 CLARK      MANAGER         7839 09.06.1981         10
7788 SCOTT      ANALYST         7566 19.04.1987         20
7839 KING       PRESIDENT            17.11.1981         10
7844 TURNER     SALESMAN        7698 08.09.1981         30
7876 ADAMS      CLERK           7788 23.05.1987         20

14 rows selected.
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QUERY ALL COLUMNS

select * from emp;

EMPNO ENAME      JOB              MGR HIREDATE          SAL COMM DEPTNO
---------- ---------- --------- ---------- ---------- ---------- ---------- ----------

7369 SMITH      CLERK           7902 17.12.1980        800                    20
7499 ALLEN      SALESMAN        7698 20.02.1981       1600        300         30
7521 WARD       SALESMAN        7698 22.02.1981       1250        500         30
7654 MARTIN     SALESMAN        7698 28.09.1981       1250       1400         30
7788 SCOTT      ANALYST         7566 19.04.1987       3000                    20
7844 TURNER     SALESMAN        7698 08.09.1981       1500          0         30
7876 ADAMS      CLERK           7788 23.05.1987       1100                    20
7900 JAMES      CLERK           7698 03.12.1981        950                    30
7902 FORD       ANALYST         7566 03.12.1981       3000                    20
7934 MILLER     CLERK           7782 23.01.1982       1300                    10

10 rows selected.
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EXECUTION PLAN

----------------------------------------------------------------------------------
| Id  | Operation                 | Name | Rows  | Bytes | Cost (%CPU)| Time     |
----------------------------------------------------------------------------------
|   0 | SELECT STATEMENT          |      |       |       |     2 (100)|          |
|*  1 |  TABLE ACCESS STORAGE FULL| EMP  |    10 |   380 |     2   (0)| 00:00:01 |
----------------------------------------------------------------------------------

Predicate Information (identified by operation id):
---------------------------------------------------

1 - storage(("JOB"<>'MANAGER' AND "JOB"<>'PRESIDENT'))
filter(("JOB"<>'MANAGER' AND "JOB"<>'PRESIDENT'))
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HALF HUMAN
HALF ATLANTEAN

Source: https://www.hiclipart.com/free-transparent-background-png-clipart-pkljs

https://www.hiclipart.com/free-transparent-background-png-clipart-pkljs


CONVERGED DATABASE

§ Relational
§ Documents
§ Spatial
§ Graph

22

Policy

Source: https://blogs.oracle.com/database/many-single-purpose-databases-versus-a-converged-database

https://blogs.oracle.com/database/many-single-purpose-databases-versus-a-converged-database


SWISS GRID LV9523

Old Observatory in Bern
Institute of Exact Sciences

(2'600'000, 1'200'000)

Sources: 
- https://www.swisstopo.admin.ch/en/knowledge-facts/surveying-geodesy/reference-frames/local/lv95.html
- https://www.e-periodica.ch/cntmng?pid=chl-001:2004:29::135
- https://www.unibe.ch/university/portrait/history/history_and_architecture/exact_sciences/index_eng.html

https://map.geo.admin.ch/?selectedNode=node_ch.swisstopo.fixpunkte-lfp11&zoom=10.69140523844597&bgLayer=ch.swisstopo.pixelkarte-farbe&layers=ch.swisstopo.fixpunkte-hfp2,ch.swisstopo.fixpunkte-hfp1,ch.swisstopo.fixpunkte-lfp2,ch.swisstopo.fixpunkte-lfp1&layers_visibility=false,false,false,true&time_current=latest&lang=de&topic=ech&E=2600000&N=1200000
https://www.swisstopo.admin.ch/en/knowledge-facts/surveying-geodesy/reference-frames/local/lv95.html
https://www.e-periodica.ch/cntmng?pid=chl-001:2004:29::135
https://www.unibe.ch/university/portrait/history/history_and_architecture/exact_sciences/index_eng.html


CODING TO GO



CONVERT TO WORD GEODETIC SYSTEM (GPS)

select sdo_cs.transform(
geom => sdo_geometry(

sdo_gtype => 2001, -- point
sdo_srid => 2056, -- LV95
sdo_point => sdo_point_type(2600000, 1200000, null),
sdo_elem_info => null,
sdo_ordinates => null

),
to_srid => 4326 -- WGS 84, see table sdo_coord_ref_sys

) wsg84_coord
from dual;

WSG84_COORD(SDO_GTYPE, SDO_SRID, SDO_POINT(X, Y, Z), SDO_ELEM_INFO, SDO_ORDINATES)                                           
----------------------------------------------------------------------------------
SDO_GEOMETRY(2001, 4326, SDO_POINT_TYPE(7.43863242, 46.95108277, NULL), NULL, NULL)
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More: https://docs.oracle.com/en/database/oracle/oracle-database/21/spatl/SDO_CS-reference.html

https://earth.google.com/web/search/46.95108277,+7.43863242/@46.9510828,7.4386324,553.71428298a,693.7784321d,35y,0h,45t,0r/data=ClsaMRIrGeDkyBS9eUdAISzdE9oowR1AKhc0Ni45NTEwODI3NywgNy40Mzg2MzI0MhgCIAEiJgokCbRqPP0wekdAEW5ZWylJeUdAGZIKi4Oyxx1AIc-vnDCfuh1AKAI
https://docs.oracle.com/en/database/oracle/oracle-database/21/spatl/SDO_CS-reference.html


CODING TO GO



X-RAY VISION

Source: https://www.hiclipart.com/free-transparent-background-png-clipart-dsbbm

https://www.hiclipart.com/free-transparent-background-png-clipart-dsbbm


TABLE WITH JSON COLUMN

create table jtabs (view_name, jdoc) as
select v.view_name,

json_serialize (
json_object(

'viewName' value v.view_name,
'description' value tc.comments,
'columns' value json_arrayagg(

json_object(
'columnName' value c.column_name,
'dataType' value c.data_type,
'mandatory' value case when c.nullable = 'Y' then 'false' else 'true' end format json,
'description' value cc.comments absent on null

) order by c.column_id returning clob
) absent on null returning clob

) returning json pretty
) as jdoc

from all_views v
join all_tab_columns c on c.owner = v.owner and c.table_name = v.view_name
left join all_tab_comments tc on tc.owner = v.owner and tc.table_name = v.view_name
left join all_col_comments cc on cc.owner = c.owner and cc.table_name = c.table_name

and cc.column_name = c.column_name
where v.owner = 'APEX_210100'
group by v.view_name, tc.comments;

alter table jtabs modify (jdoc constraint jdoc_json_chk check (jdoc is json));
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More: https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/Single-Row-Functions.html

https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/Single-Row-Functions.html


SEARCH JSON DOCUMENT

select t.view_name, c.columnname, c.description
from jtabs t 

nested jdoc.columns[*] columns(columnName, description) c
where c.description like '%jQuery%';

VIEW_NAME                 COLUMNNAME                  DESCRIPTION                                       
------------------------- --------------------------- --------------------------------------------------
APEX_APPLICATIONS         CONTENT_DELIVERY_NETWORK    Specifies the Content Delivery Network which is   

used to load the 3rd party libraries jQuery and   
jQuery Mobile. (obsolete)                         

APEX_APPLICATION_PAGE_DA  WHEN_EVENT_STATIC_CONTAINER Identifies a jQuery selector to select the Static 
Container element, that can be used to delegate   
the event handling to                             

APEX_APPL_USER_INTERFACES CONTENT_DELIVERY_NETWORK    Specifies the Content Delivery Network which is   
used to load the 3rd party libraries jQuery and   
jQuery Mobile.                                    

APEX_APPL_USER_INTERFACES INCLUDE_JQUERY_MIGRATE      Specified whether the jQuery Migrate plug-in is   
included in the application.
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More:
- https://docs.oracle.com/en/database/oracle/oracle-database/21/adjsn/simple-dot-notation-access-to-json-data.html
- https://docs.oracle.com/en/database/oracle/oracle-database/21/adjsn/json-path-expressions.html
- https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/JSON_TABLE.html

https://docs.oracle.com/en/database/oracle/oracle-database/21/adjsn/simple-dot-notation-access-to-json-data.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/adjsn/json-path-expressions.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/sqlrf/JSON_TABLE.html


EXECUTION PLAN

------------------------------------------------------------------------------------
| Id  | Operation                  | Name  | Rows  | Bytes | Cost (%CPU)| Time     |
------------------------------------------------------------------------------------
|   0 | SELECT STATEMENT           |       |       |       |   690 (100)|          |
|   1 |  NESTED LOOPS              |       |  1679 |    10M|   690   (1)| 00:00:01 |
|*  2 |   TABLE ACCESS STORAGE FULL| JTABS |     4 | 25440 |   683   (0)| 00:00:01 |
|   3 |   JSONTABLE EVALUATION     |       |       |       |            |          |
------------------------------------------------------------------------------------

Predicate Information (identified by operation id):
---------------------------------------------------

2 - storage(JSON_EXISTS2("T"."JDOC" /*+ LOB_BY_VALUE */  FORMAT JSON , 
'$?(@.columns[*].description"%jQuery%")' FALSE ON ERROR)=1)

filter(JSON_EXISTS2("T"."JDOC" /*+ LOB_BY_VALUE */  FORMAT JSON , 
'$?(@.columns[*].description"%jQuery%")' FALSE ON ERROR)=1)
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CREATE SEARCH INDEX & RE-RUN QUERY 

create search index jtabs_search_i on jtabs (jdoc) for json;

select t.view_name, c.columnname, c.description
from jtabs t 

nested jdoc.columns[*] columns(columnName, description) c
where c.description like '%jQuery%';
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More: https://docs.oracle.com/en/database/oracle/oracle-database/21/adjsn/indexes-for-json-data.html

https://docs.oracle.com/en/database/oracle/oracle-database/21/adjsn/indexes-for-json-data.html


EXECUTION PLAN WITH INDEX

-----------------------------------------------------------------------------------------------
| Id  | Operation                    | Name           | Rows  | Bytes | Cost (%CPU)| Time     |
-----------------------------------------------------------------------------------------------
|   0 | SELECT STATEMENT             |                |       |       |     7 (100)|          |
|   1 |  NESTED LOOPS                |                |    84 |   522K|     7   (0)| 00:00:01 |
|   2 |   TABLE ACCESS BY INDEX ROWID| JTABS          |     1 |  6371 |     4   (0)| 00:00:01 |
|*  3 |    DOMAIN INDEX | JTABS_SEARCH_I |       |       |     4   (0)| 00:00:01 |
|   4 |   JSONTABLE EVALUATION       |                |       |       |            |          |
-----------------------------------------------------------------------------------------------

Predicate Information (identified by operation id):
---------------------------------------------------

3 - access("CTXSYS"."CONTAINS"("T"."JDOC",'(%jQuery% INPATH 
(/columns/description))')>0)
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More:
- https://docs.oracle.com/en/database/oracle/oracle-database/21/ccapp/understanding-oracle-text-application-development.html
- https://www.doag.org/formes/pubfiles/11859860/2019-Dev-Niall_Mc_Phillips-A_Deeper_Dive_Into_Developing_With_Oracle_Text-Praesentation.pdf
- https://blogs.oracle.com/searchtech/oracle-text-query-parser

https://docs.oracle.com/en/database/oracle/oracle-database/21/ccapp/understanding-oracle-text-application-development.html
https://www.doag.org/formes/pubfiles/11859860/2019-Dev-Niall_Mc_Phillips-A_Deeper_Dive_Into_Developing_With_Oracle_Text-Praesentation.pdf
https://blogs.oracle.com/searchtech/oracle-text-query-parser


GOOD MANNERS

Sources:
- https://jeremyironsno1fan.files.wordpress.com/2016/08/alfredpennyworthbyclayenos.jpg
- https://www.hiclipart.com/free-transparent-background-png-clipart-dwmzh

https://jeremyironsno1fan.files.wordpress.com/2016/08/alfredpennyworthbyclayenos.jpg
https://www.hiclipart.com/free-transparent-background-png-clipart-dwmzh


FILE-BASED DEVELOPMENT – VCS34

Source: https://labs.sogeti.com/git-overview-in-a-single-image/git-vademecum/

https://labs.sogeti.com/git-overview-in-a-single-image/git-vademecum/


utPLSQL & FRIENDS FOR TEST AUTOMATION35

Core Testing Framework

§ Schema in the data

§ No repository

§ Annotation based tests

§

Development

§ Realtime Reporter

§ Code Coverage, Code Templates, etc.

Test Automation

§ Command Line Client

§ Maven Plugin

§ Varous Reporters

More:  https://www.youtube.com/watch?v=OxHMaOiPitI&t=2040s

https://www.youtube.com/watch?v=OxHMaOiPitI&t=2040s


CODE QUALITY36

Code is more often
read than written

Every line you don't
write, is a line you

don't have to maintain

Source: https://trivadis.github.io/plsql-and-sql-coding-guidelines/main/

https://trivadis.github.io/plsql-and-sql-coding-guidelines/main/


db* CODECOP FOR SQL DEVELOPER37

More: https://github.com/Trivadis/plsql-cop-sqldev

https://github.com/Trivadis/plsql-cop-sqldev


SmartDB & PinkDB – TWO OF A KIND38

Data is more often
read than written

Consistent data
simplifies the work of

consumers

More: https://www.salvis.com/blog/2018/07/18/the-pink-database-paradigm-pinkdb/

https://www.salvis.com/blog/2018/07/18/the-pink-database-paradigm-pinkdb/


TOGETHER WE ARE 
#1 PARTNER FOR BUSINESSES TO 
HARNESS THE POWER OF DATA 

FOR A SMARTER LIFE


