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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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sales.csv

ext tab

ORACLE
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FPRRREEEEER cales 20180101.csv

PEEEERIEN sales 20180102.C3v

ext tab

PSR oles 20180103.csv

U
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External Table
Parameter Override
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select * from

location ]

' reject limit ]

ORACLE

ext _tab

 default directory |

' ( badllog|discard

external modify

file  parameters ]

(



select * from
location (

);

select * from
location (

);

select * from
location (

ORACLE’

ext tab  external modify (
'sales 201801 01.csv')

ext tab  external modify (
'sales 201801 02.csv )

ext tab  external modify (
'sales 201801 03.csv ) (12.2)



FPRRREEEEER cales 20180101.csv

I = cales 20180102.csv

ext tab

sales 20180103.csv

ORACLE
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create table ext tab (
csv_str  varchar2(4000)
) organization external (

ElEEEEEREEERNEEEEEEREEEED

) How to convert to E l E ?

select csv str from extAab ;
vl,v2,v3,v4 -
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substr  (
csv.str , instr ( csv.str ', 1)+1,
instr ( csv.str ,',1,2) —
instr ( csv.str ,', 1) -1

regexp_substr ( csv._str M)

Still fixed column list...
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Polymorphic
Table Functions
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select *
from csv_to _columns (
ext tab ,'cl,c2,c3

);

Cl C2 C3
vl v2 V3
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select *
from csv_to _columns (
ext tab , 'cl,c2,c3 ,c4'

);

Cl C2 C3 C4
vl v2 v3 v4
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create or replace package csv_pkg as

end csv_pkg ;
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create or replace package csv_pkg as

&1 5|5

function describe  ( < Definenew 4 1 1s
tab In out dbms tf.table t ,
col names varchar2

) return doms tf.describe t ;

procedure fetch rows  ( «

col names varchar2 \

); Assign values
end csv_pkg ; (optional)
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create or replace function csv_to_columns (
tab table |,
col names varchar2

) return table pipelined
row polymorphic using csv_pkg ;
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function describe ( tab Inout  dbms_tf.table t )

return  dbms_tf.describe_t as
begin
return dbms tf .describe t ( new _columns =>
doms_tf .columns new t (
1=> dbms_tf .column _metadata t (name =>'COL1),
2=> dbms tf .column _metadata t (name =>'COL2),
3=> dbms tf .column _metadata t (name =>' COL3)
)
);
end;
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select * from add_three cols ( dual );

DUMMY COL1 COL2 COL3
X <null> <null> <null>
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0 e ) o 1 )

AC,SV => aﬂ_f T_f ﬁﬂ(

ADynamic

Customer Total Orders

Best customer 1,422
ATO p' N + 2"d best customer 1,000

All other customers 6,502

Q ®
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function describe(tab in out dbms_tf.table t )

return  dbms_tf.describe_t as
begin
return  dbms_tf.describe t ( new _columns =>
doms_tf.columns new t (
dbms_tf.column_metadata t (name =>'COL1"),
dbms_tf.column_metadata t (name =>'COL2"),
dbms_tf.column_metadata t (name =>'COL3")
);
end;

What the...?
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Qualified
Expressions
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aka ( array | record )
constructors
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type bool vc array IS table of boolean
iIndex by varchar2 (10);

arr bool vc array |
begin

arr ('18c' ) =true;

arr ('ls' ) =true;

arr ('awesome' ) :=true;
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type bool vc array IS table of boolean
iIndex by varchar2 (10);

arr  bool vc _array = bool vc_array (
'18c => true,
'IS => frue,

'‘awesome ' => true

);
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type complex

with_lots

and_lots

and _lots _and lots

of attrs

);
rec
begin

rec.
rec.
rec.
rec.

ORACLE

complex ;

with_lots

and_lots
and_lots _and lots
of attrs

IS record (

varchar2(100),
varchar2(100),
varchar2(100),
varchar2(100)

'You have to assign’,

one,

'by one’;

'by one’;
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type complex is record (

with_lots varchar2(100),
and_lots varchar2(100),
and_lots and_lots varchar2(100),
of attrs varchar2(100 )
);
rec complex = complex (
with_lots => 'you can now assign’,
and_lots =>'In',
and lots _and lots =>'one’,
of attrs => 'statement!'
);
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All | wanted
was different
columns!

ratisography



http://www.gratisography.com/

<Inline>
External Tables
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select *from external (
<your external table def >

);
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select *from external ((
cl varchar2(10 )
)
default  directory tmp
location (‘test.txt’)

);
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select *from external ((
cl varchar2(10), c2 varchar2(10)

)

default  directory tmp
location (‘test.txt’)

);
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How do you match theﬂ l aﬂil?!

iInsert into db_table /

select *from external ((
cl varchar2(10), c2 varchar2(10)

@l S C

)

default  directory tmp
location (‘test.txt’)

);
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Private Temporary
Tables
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private temp table prefix

Create /private temporary table
ora$ptt file _data (
cl varchar2(2),
c2 varchar2(2 ),
c3 varchar2(2)

Only exists in your session
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select *from user tables
where table nhame =' ORAS$PTT_FILE DATA,

no rows selected
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Session 1 Session 2

Create private temporary table create private temporary table
ora$ptt  file_data ( ora$ptt  file data (
cl varchar2(2), cl integer,
c2 varchar2(2), c2 date
c3 varchar2(2) );
);
insert into ora$ptt_file_data values  insert into ora$ptt_file_data values
( (
'vl', 'v2', 'v3' 1, sysdate
); );
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commit ;
select * from ora$ptt_file data ;

ORA 00942 : table or view does not exist
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Create private temporary table
ora$ptt <table name > (
<columns>

) on commit
| preserve | drop ] definition ;

\ default
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1 JSON }
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{

"department”: "Accounting”,
"employees”: |

{

"name": "Shelley , Higgins ", DEPARTMENTS

"job": "Accounting Manager" — > EMPLOYEES_JSON

% I

"name": "William . Giletz ",

"Job": "Public Accountant”

}
]

}
check ( employees json is json ) (12.1.0.2)
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select d. employees json.department

from departments d,

DEPARTMENT_NAME

Accounting DOt_ n OtatiO n
access of attrs

ORACLE

(12.1.0.2)



select d. employees json
from departments d,

DEPARTMEi? ?\/IPLOY NAME JOB_TITL

@
Accountingg@ SheIIey, NS Accountj

anager

Accounting William, Qietz Public Mcountant
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select d.department id ,)*
from departments d, json_table (
d.dept_data ,'$ columns (
department path '$.department’,
nested path '$.employees[*]
columns (
name path '$.name’,
job path '$.job’
))) )

°
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select d.department id ,)*
from departments d, json_table (
d.dept_data ,'$ columns (
department path'$. department
nested path '$.employees[*]
columns (
name path'$. name,
job path'$. job'
))) )

°
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DON'T REPEAT YOUF
DON T REPEA IRSELF
DON T A (OTC
g@N | REPEAT YOURS...
SAY IT ONCE
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select d.department id ,)*
from departments d, json_table (
d.dept_data ,'$ columns (
department path'$. department
nested path '$.employees[*]
columns (
name path'$. name,
job path'$. job'
))) )

°
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select d.department id ,)*

from departments d, json_table (
d.dept_data columns (
department,
nested employees|*]
columns (
name,

job

))) )
(18c)

: ‘ CI_G Copyright © 2019, Oracle and/or its affiliates. All rights reserved. | blogs.oracle.com/sql www.youtube.com/c/TheMagicOfSQL @ChrisRSaxon



HR.JOBS

P " JOB_ID {
% "department": "Accounting",
HR.EMPLOYEES er?ployees ' [
P * EMPLOYEE_ID ; - . y
U * EMAL . ‘name": Shelley , ngglllns ,
F * JOB_ID | job": "Accounting Manager
F MANAGER_ID : —_— },
F DEPARTMENT_ID | {
' I crpe .
\ﬁi ________ | "name": "William , Gletz ",
;'LH" "Job": "Public Accountant”
HR.DEPARTMENTS }
P " DEPARTMENT_ID ]
F MANAGER_ID }
F LOCATION_ID

@
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json array
Jjson arrayagg
json object
json objectagg
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clob

blob

timestamp 1tz
Intervals

raw
binary_double
binary_float

nvarchar?2

ORACLE

&

json array
json arrayagg >coo
json object

Json_objectaggj

Improved Data Type Support (18c)
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HR.JOES

P " JOB_ID
HR.EMPLOYEES
"department"; "Accounting”, P * EMPLOYEE_ID
"employees": [ { U * EMAIL -« {" employees": [
" name": "Shelley , Higgins ", F * JOB ID : {" name": "Shelley , Higgins ",
" job": "Accounting Manager" iy "job": "Accounting Manager "1,
| ) e |>{" name": "William , Gietz ",
" name": "William , Gietz ", F DEPARTM,ENT—'D I "job": "Public Accountant ",
" job": "Public Accountant" o : " department": "Accounting "1
b |
2w
HR.DEPARTMENTS

P * DEPARTMENT_ID
F MANAGER_ID
F LOCATION_ID

Q @
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is this

"department": "Accounting”,
"employees": [ {
" name": "Shelley , Higgins
" job": "Accounting Manager"
A
"name": "William . Giletz
" job": "Public Accountant"

bl

ORACLE

—

HR.JOES
P " JOB_ID

.

HR.EMPLOYEES

m M M C O

* EMPLOYEE_ID

* EMAIL

* JOB_ID
MANAGER_ID
DEPARTMENT_ID

e

X

HR.DEPARTMENTS

P
F
F

" DEPARTMENT_ID
MANAGER_ID
LOCATION_ID

this?

{" employees™: |

{" name": "Shelley , Higgins ",

N " job™: "Accounting Manager "
k!

" name": "William , Gietz ",
" job": "Public Accountant

" department”: "Accounting "1
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is this

"department": "Accounting",
"employees": [ {
" name": "Shelley , Higgins
" job": "Accounting Manager"
A
"name": "William . Giletz
" job": "Public Accountant"

bl

ORACLE

—

HR.JOES
P " JOB_ID

.

HR.EMPLOYEES

m ™ mC o

* EMPLOYEE_ID

* EMAIL

* JOB_ID
MANAGER_ID
DEPARTMENT_ID

e

X

HR.DEPARTMENTS

P
F
F

" DEPARTMENT_ID
MANAGER_ID
LOCATION_ID

this?

{" employees": [

{" name": "Shelley , Higgins ",
"job": "Accounting Manager "1,
" name": "William . Gletz ",

" job": "Public Accountant ",

" department": "Accounting "1
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JSON equal (
'{JSONY},
{ JSON V}
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select case when json_equal ( treat (' {
"department”: "Accounting",

"employees": | o :
 name": "Shelley Higgins™, lgnores insignificant:
{" name": "William , Gletz "} A whitespace
I} ' as json ),
treat (' {' employees": [ A attribute order
{" name": "Shelley , Higgins" },
{" name": "William , Giletz "}
],
" department”: "Accounting "' as json )

Ythen' ohyes! 'end

from dual
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o l1lillil o o l1lillil o o l1illIil o

o l1illIil o o l1lillil o

I [ [

seqg_id.nextval seq_id.nextval seq_id.nextval seqg_id.nextval seq_id.nextval seq_id.nextval
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o l1lillil o o l1lillil o o l1illIil o

o l1illIil o o l1lillil o

I [

seqg_id.nextval seq_id.nextval seq id.nextval  seq_id.nextval  seq_id.nextval
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o l1lillil o o I1lllll o CRLIIN o l1illIil o o l1lillil o CRLIIN

[ 0 ) )

seqg_id.nextval seq_id.nextval seq_id.nextval seq id.nextval  seq id.nextval  seq_id.nextval
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o l1lillil o o l1lillil o o l1illIil o

o l1illIil o o l1lillil o

I 0 ) )

o l1illIil o

seqg_id.nextval seq_id.nextval seq_id.nextval seqg_id.nextval seq_id.nextval seq_id.nextval
e 0o ash Partition
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Scaleable
Sequences
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Create seguence scale seq scale extend
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select scale seg.nextval from dual

connect by level <= O; Sequence

values

NEXTVAL
101126 0000000000000000000000000001
101126 0000000000000000000000000002
101126 OOOOOOOOOOOOOOOOOOOOOOOOOOOE*
/ 101126 0000000000000000000000000004

Instance & 101126 OOOO000000000000000000000005U
session offset

OR Cl_e Copyright © 2019 , Oracle and /or its affiliates. All rights reserved . | blogs .oracle .com/sql www .youtube .com/c/TheMag icOfSQL @ChrisRSaxon




alter sequence scale seq scale noextend ;
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select

connect

NEX]

ORACLE

VAL

scale seg.nextval from dual

by level <= 5;

101126 000000000000000000000
101126 000000000000000000000
101126 000000000000000000000
101126 000000000000000000000
101126 00000000000000000000 10

© 00 N O



sales 10million.csv

ext tab

ORACLE
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In-Memory
External Tables
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alter table ext tab
Inmemory ;

exec dbms inmemory.populate  (
user , ' ext tab

);
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Boring old Ext FTS :(

select count (*) from t ;

O SELECT STATEMENT
1] SORT AGGREGATE
2

EXTERNAL TABLE ACCESSFULL| T



alter session set
guery_rewrite_integrity = stale tolerated

select count (*) from t ;

0 | SELECT STATEMENT |
1| SORT AGGREGATE |
7

EXTERNAL TABLE ACCESS INMEMORY FULILT



alter session set

guery_rewrite_integrity = stale tolerated ;

select /*+ no_inmemory */ count (*)fromt

O SELECT STATEMENT
1] SORT AGGREGATE
2

EXTERNAL TABLE ACCESSFULL| T




lgnore Optimizer
Hints
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alter session set
optimizer_ignore_hints = true ;
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alter session set
guery_rewrite_integrity = stale tolerated

select /*+ no_inmemory */ count (*)fromt

0 | SELECT STATEMENT |
1| SORT AGGREGATE |
7

EXTERNAL TABLE ACCESS INMEMORY FULILT



Security
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Principle of

Least

Privilege

ORACLE
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Q
)
-
O
)
x
Q

ORACLE
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alter user data_owner accountlock
conn data _owner /random_password

ORA 28000: The account is locked.
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Schema Only
Accounts
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create user data_owner
no authentication ;
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conn data owner /random_password

ORA 01017: invalid username/password,;
logon denied
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grant create session to pProxy _user
identified by proxy user

(9.2)
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grant create session to pProxy _user
identified by proxy user

alter user data_owner
grant connect through proxy _user

(9.2)
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grant create session to Proxy_user

identified by proxy user
alter user data_owner
grant connect through proxy _user

conn proxy user [data owner |/ proxy_user

run with data_owner privs (9.2)
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P2 Tp@£FWOro

ORACLE
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Authentication Data
Authorization Data
Map Users / Roles
Enterprise Domains

i il
”llllllll” ..

Active Directo ry

Ollllllll.,‘

Oracle Oracle
Database Directory Services
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Direct AD
Integration
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Buy stuff! Oracle
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Category Buy Stuff!  Oracle q

Expert Oracle Database Architecture: Oracle Database 9i, 10g, and 11g

Books (569) Oracl Programming Techniques and SolutioPsperback — 26 Jul 2010
il 0y Thomas Kyte (Author)
DVDs (93)
Music (57)
88 CostBased Oracle Fundamentals: v. 1 (Expert's Voice in Oyacle
Video Games (15) Cost-Based Paperback —24 Jan 2007

Oracle by Jonathan Lewis (Author)

Fundamentals

Mystic Cards (2)

Extractor Fans (1)

Oracle PL/SQL ProgrammiRgperback — 16 Feb 2014

Furniture (1) by Steven Feuerstein (Author), Bill Pribyl (Author)

Unicycles (1)

Q ®
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with  rws as (
select product type , count(*) ct
from oroducts
where product nhame Ilike '%ORACLE%
group by product_type

)
select * from rws
order by ct desc
fetch first 4 rowsonly ;
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0
1| SORT ORDER BY
2| VIEW

3

SELECT STATEMENT

WINDOW SORT PUSHED RANK|
4|1 HASH GROUP BY
* 5 TABLE ACCESS FULL

Starts | E - Rows | A - Rows |
1 | 4
1 4 | 4
1 4 | 4
1| 38371 | 4
1| 38371 | 3202
PRODUCTY 1] 38371 | 23920 |

ORACLE

of

could spill to
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Aprox Tp-N
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select

from
where

group

ORACLE

product_type
count (*) c
supermassive

proc

uct name like '%ORACLE %'

by

oroduct_type
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select product type
approx_count (*)c

from supermassive

where  product name like '%ORACLE %'

group by product_type

having approx_rank (<

order Dby approx _count (*) desc N
) <=5 Mandatory!

order by approx_count (*) desc;
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Id | Operation | Name Starts | E - Rows | A - Rows |
0| SELECT STATEMENT | 1 | 4 |
1| SORT ORDER BY | 1 4 | 4 |
2| SORT AGGREGATE APPROX] 1 4 | 4 |

* 3| TABLE ACCESS FULL | PRODUCTY 1| 38371| 23920 |
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Category

Books (569)

DVDs (93)

Music (57)

Video Games (15)

Cust Reviews
10/10 (55)

9/10 (23)
8/10 (356)

7/10 (157)

ORACLE

Buy Stuff!

Expert

Oracle

Database Architecture

Oracle Database 9/, 10g, and 11g
Programming Techniques and Solutions

Cost-Based

Oracle

Fundamentals

Oracle Q

Expert Oracle Database Architecture: Oracle Database 9i, 10g, and 11g
Programming Techniques and SolutioPsperback — 26 Jul 2010
by Thomas Kyte (Author)

CostBased Oracle Fundamentals: v. 1 (Expert's Voice in Oyacle
Paperback — 24 Jan 2007
by Jonathan Lewis (Author)

Oracle PL/SQL ProgrammiRgperback — 16 Feb 2014
by Steven Feuerstein (Author), Bill Pribyl (Author)
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Oracle Text
Faceted Navigation
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ctx_query.result_set (
'text_index ','ORACLE/,
'< ctx_result_set_descriptor >

<hitlist start_hit hum =" end_hit num ="3"
order ="score desc ">< snippet /></ hitlist >

<group sdata =" product_type topn ="3" sortby ="count desc">

<count/></group >

<group sdata ="rating topn ="3" sortby ="value desc">
<count exact="true"/></group>
</ ctx_result_set_descriptor >'

result_set );
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<ctx_result_set >
<hitlist >
<hit><snippet  ><segment>
Expert <highlight>  Oracle </highlight> DB Architecture
</ segment ></ snippet></hit>
<hit><snippet  ><segment>
<highlight>  Oracle </highlight> PL/SQL Programming
</ segment ></ snippet></hit>
<hit><snippet = ><segment>
Cost - Based <highlight> Oracle </highlight > Fundamentals
</ segment ></ snippet></hit>
</ hitlist >
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<groups sdata ="PRODUCT _TYPE&
<group value="BOOKS "><count> 569</ count ></ group>

<group value ="DVDS"><count> 93</ count ></ group>
<group value ="MUSIC"><count> 57</count ></ group>
</ groups >
<groups sdata =" RATING"™
<group value ="10"><count> 55</ count></group>
<group value ="9"><count> 23</ count></group>
<group value ="8"><count> 356</ count></group>
</groups >
</ ctx_result_set >
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ORACI_E Live SQL @ Help =2 Signn
Home
SQL Waorksheet

My Session >

Schema
Quick SQL

My Scripts

Code Library Now running on Oracle Database 19c

P
=

tutorial:

( Search scripts anc

Start Coding Now View Scripts and Tutorials

Featured Scripts and Tutorials

Introduction to SQL TUTORIAL Simple Explain Plan SCRIPT
This tuterial provides an introduction to the Structured CQuery Language This script explains the plan for a query of the sh.sales and sh.products
(S0L]), learn how to create tables with primary keys, columns, constraints, tables.

ind...



O

A (I

® 3 ®

ORACLE Live SQL

¢ Feedback

@} Help

Home
Code Library
5QL Worksheet
Q 18c
My Session e
Schema
Design JSON Generation Enhancements in Cracle
Database 18¢
My Scripts
This script showcases the enhancements that
My Tutorials have been to the JSON Generation operators in
Oracle 18c. JSON_OBJECT, JSOM_ARRAY,
Code Library Script O tl‘t weeks ago &% Mark Drake [Oracle)

#18c¢ - optimizer_ignore_hints.sq|l

optimizer_ignore_hints is now documented {was
an underscore parameter). In this example, an hint
prevents the best access.

Script [» RE EI 3 weeks ago & Franck Pachat

Faceted Navigation Support for Oracle
Text

Faceted navigation enables you to get summary
details with Oracle Text search results.

Script 01z Iﬂ:l 4 weeks ago & Chris Saxon (Oracle)

18c private temporary tables

18¢c private temporary tables

Script 1 09 ms'\.\'eeksago & Connor Medonald ..

18c Private Temporary Tables, memory or
disk?

Quick demo to show whether new private
temporary tables use memory or disk.

Script o7 m 3 weeks ago & Andrew Sayer

Dynamic CSV to Columns Converter:
Polymorphic Table Function Example

An example of how to use polymeorphic table
functions in 18¢ to dynamically convert C5V data
to columns.

Script 2 ©9 m 3 weeks ago & Chris Saxon {Cracle)

18c polymorphic table function
TABZKEYVAL

An example of using a polymorphic table function
(PTF) to transpose columns to rows

Script 1 0s m 2 weeks ago - Andrej S0L

Oracle 18c - JSON Enhancments

| was very excited when | come to know that
Oracle 12c is going to support JSON. But the
features supported was very limited. As part of

Script 1 08 El 2 weeks ago & WiseCoder

#18c - dbms_session.lock

@FranckPachot - 18¢c - dbms_session.lock

Script [ E] ﬂ 3 weeks ago & Franck Pachot

R chris.saxon@oracle.com
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ORA Q0026:

your session has been killed
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Cancel SQL
Statements

blogs.oracle.com/sgl www.youtube.com/c/TheMagicOfSQL @ChrisRSaxon



select sid ||, || seral#
INto Sess

from vsession

where username = 'CHRIS'
and action ='18 about 18';

execute iImmediate 'alter system
cancel sqgl ™| sess || "
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ORA 01013:

user requested cancel of current operation
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