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About me
Å Danish geek

Å SQL & PL/SQL developer since 2000

Å Developer at Trivadissince 2016 https:// www.trivadis.com

Å Oracle Certified Expert in SQL

Å Oracle ACE Director

Å SQL quizmaster https:// devgym.oracle.com

Å Blogger https://kibeha.dk

Å Likes to cook and read sci-fi

Å Member of Danish Beer Enthusiasts
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Author of "Practical Oracle SQL"
ÅNot a SQL-101 book

ÅNot a reference manual replacement

ÅFor developers knowing basic SQL-92 syntax but wanting to 
advance further

ÅMore elaborate examples relating to daily life as very simple 
examples are difficult to relate to work

ÅUseful SQL features that aren't widely used - but should be
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ÅMore background in an interview in NoCOUG Journal:
http://nocoug.org/Journal/NoCOUG_Journal_202002.pdf#page=4

ÅThe book:
https://www.apress.com/gp/book/9781484256169
https://www.amazon.com/Practical-Oracle-SQL-Mastering-Database/dp/1484256166

http://nocoug.org/Journal/NoCOUG_Journal_202002.pdf#page=4
https://www.apress.com/gp/book/9781484256169
https://www.amazon.com/Practical-Oracle-SQL-Mastering-Database/dp/1484256166


Mentor and Speaker Hub

ÅOur goal is to connect speakers with mentors
to assist in preparingtechnical sessions and 
improvingpresentation skills

Interested? Read more and get in touch

https:// mashprogram.wordpress.com
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Agenda

ÅCircumstances leading to invalid characters in the database

ÅCharacter sets and encodings

ÅDatabase character set / National character set

ÅBYTE versus CHAR length semantics

ÅNLS settings

ÅLinguistic sorting and matching

ÅData-bound collation

ÅDatabase Migration Assistant for Unicode (DMU)
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Circumstances leading to 
invalid characters in the 

database





Testing inserts
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select parameter, value from nls_database_parameters where parameter = 'NLS_CHARACTERSET';

PARAMETER            VALUE

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

NLS_CHARACTERSET     AL32UTF8

Database characterset the 12.2 default AL32UTF8

create table movies (

seq integer

, title       varchar2(30 char)

, inserted_by varchar2(30 char)

);

A simple test table



Good Linux UTF-8 insert
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[ oracle@vbgeneric ~]$ locale | grep LANG

LANG=en_US.UTF- 8

[ oracle@vbgeneric ~]$ export NLS_LANG=american_america.al32utf8

insert into movies values (1, ' Jesús , nuestro Señor ', 'Lin UTF - 8 AL32UTF8');

select inserted_by , title, lengthb (title) as bytes, length(title ) as chars

, dump(title) as title_dump from movies;

INSERTED_BY          TITLE                   BYTES CHARS TITLE_DUMP

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

Lin UTF - 8 AL32UTF8   Jesús , nuestro Señor 22    20 Typ=1 Len=22: 74,101,115, 195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101, 195,177 ,111,114

NLS_LANG in Linux session has been set to match OS locale

It happens to match DB charset - UTF characters passed unchanged back and forth



Good Windows CP437 insert
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C: \ >chcp

Active code page: 437

C: \ >set NLS_LANG=american_america.us8pc437

insert into movies values (2, ' Jesús , nuestro Señor ', 'Win 437 US8PC437');

INSERTED_BY          TITLE                   BYTES CHARS TITLE_DUMP

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

Lin UTF - 8 AL32UTF8   Jesús , nuestro Señor 22    20 Typ=1 Len=22: 74,101,115,195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101,195,177,111,114

Win 437 US8PC437     Jesús , nuestro Señor 22    20 Typ=1 Len=22: 74,101,115, 195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101, 195,177 ,111,114

NLS_LANG in Windows CMD has been set to match codepage

Conversion happens here both on insert and query



Linux without NLS_LANG
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[ oracle@vbgeneric ~]$ unset NLS_LANG

insert into movies values (3, ' Jesús , nuestro Señor ', 'Lin UTF - 8 {unset}');

INSERTED_BY          TITLE                   BYTES CHARS TITLE_DUMP

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

Lin UTF - 8 AL32UTF8   Jesus, nuestro Se?or 22    20 Typ=1 Len=22: 74,101,115,195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101,195,177,111,114

Win 437 US8PC437     Jesus, nuestro Se?or 22    20 Typ=1 Len=22: 74,101,115,195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101,195,177,111,114

Lin UTF- 8 {unset}    Jes ??s, nuestro Se??or     30    22 Typ=1 Len=30: 74,101,115, 239,191

,189,239,191,189 ,115,44,32,110,1

17,101,115,116,114,111,32,83,101

, 239,191,189,239,191,189 ,111,114

Not using NLS_LANG gives problems both on insert and query

Even the one inserted in this session displays wrongly



Linux without NLS_LANG
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select sys_context ('USERENV', 'LANGUAGE') as 

language from dual;

LANGUAGE

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

AMERICAN_AMERICA.AL32UTF8

select sci.client_charset

from v$session_connect_info sci

where sci.sid = 

sys_context ('USERENV', 'SID')

and network_service_banner like 'TCP%';

CLIENT_CHARSET

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

US7ASCII

Cause: Without the NLS_LANG, it defaults to AMERICAN_AMERICA.US7ASCII

Database session uses database 

character set = AL32UTF8

Client connection without NLS_LANG 

guesses character set = US7ASCII

INSERT: OS sends bytes in UTF8 but DB 

interprets as 7-bit ASCII and converts

SELECT: DB converts UTF8 to 7-bit 

ASCII - unconvertible chars become ?



Linux with wrong NLS_LANG
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[oracle@vbgeneric bin]$ export LANG=da_DK.iso88591

[oracle@vbgeneric bin]$ locale | grep LANG

LANG=da_DK.iso88591

[ oracle@vbgeneric bin]$ export NLS_LANG=american_america.al32utf8

select sci.client_charset

from v$session_connect_info sci

where sci.sid = sys_context ('USERENV', 'SID')

and network_service_banner like 'TCP%';

CLIENT_CHARSET

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

AL32UTF8

Setting OS locale to Danish with ISO-8859-1 characterset (remember terminal setting)

But setting NLS_LANG to AL32UTF8 - connection CLIENT_CHARSET believes it



Linux with wrong NLS_LANG
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insert into movies values (5, 'Jesús, nuestro Señores', ' Lin ISO8859 AL32UTF8');

1 row created.

ñ is decimal 241 or binary 11110001. UTF-8 defines chars begin 11110xxx is 4 byte char.

DB believes ñor' is single 4-byte UTF-8 char, so it thinks terminating ' is missing.

Adding a couple extra characters makes the string terminated so a row is created.

insert into movies values (4, 'Jesús, nuestro Señor', ' Lin ISO8859 AL32UTF8');

ERROR:

ORA- 01756: quoted string not properly terminated

DB believes client charset = DB charset => no conversion is taking place

ISO-8859-1 byte values are interpreted as UTF-8, which can lead to unexpected errors
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When 7-bit ASCII ain't enough - about NLS, Collation, Charsets, Unicode and such16 10/21/2021

INSERTED_BY          TITLE                   BYTES CHARS TITLE_DUMP

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

Lin UTF - 8 AL32UTF8   JesÃºs , nuestro SeÃÑor 22    20 Typ=1 Len=22: 74,101,115,195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101,195,177,111,114

Win 437 US8PC437     JesÃºs , nuestro SeÃÑor 22    20 Typ=1 Len=22: 74,101,115,195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101,195,177,111,114

Lin UTF- 8 {unset}    Jesï¿½ï¿½s, nuestro Seï¿½ï¿½or     30    22 Typ=1 Len=30: 74,101,115,239,191

,189,239,191,189,115,44,32,110,1

17,101,115,116,114,111,32,83,101

,239,191,189,239,191,189,111,114

Lin ISO8859 AL32UTF8 Jesús , nuestro Señores 22    19 Typ=1 Len=22: 74,101,115, 250 ,115

,44,32,110,117,101,115,116,114,1

11,32,83,101, 241 ,111,114,101,115

Querying also shows no conversion takes place - UTF-8 bytes are interpreted as ISO

The last line was inserted in this session and displays "correctly" (but is wrong!)



Linux with wrong NLS_LANG
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[oracle@vbgeneric bin]$ export LANG=en_US.UTF - 8

[oracle@vbgeneric bin]$ locale | grep LANG

LANG=en_US.UTF- 8

[ oracle@vbgeneric bin]$ export NLS_LANG=american_america.al32utf8

select sci.client_charset

from v$session_connect_info sci

where sci.sid = sys_context ('USERENV', 'SID')

and network_service_banner like 'TCP%';

CLIENT_CHARSET

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

AL32UTF8

Set the locale and NLS_LANG back to correct values
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INSERTED_BY          TITLE                   BYTES CHARS TITLE_DUMP

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

Lin UTF - 8 AL32UTF8   Jesús , nuestro Señor 22    20 Typ=1 Len=22: 74,101,115,195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101,195,177,111,114

Win 437 US8PC437     Jesús , nuestro Señor 22    20 Typ=1 Len=22: 74,101,115,195,186

,115,44,32,110,117,101,115,116,1

14,111,32,83,101,195,177,111,114

Lin UTF- 8 {unset}    Jes s, nuestro Se or     30    22 Typ=1 Len=30: 74,101,115,239,191

,189,239,191,189,115,44,32,110,1

17,101,115,116,114,111,32,83,101

,239,191,189,239,191,189,111,114

Lin ISO8859 AL32UTF8 JesƲs, nuestro SeƲores 22    19 Typ=1 Len=22: 74,101,115, 250 ,115

,44,32,110,117,101,115,116,114,1

11,32,83,101, 241 ,111,114,101,115

The characters are correct UTF created by database at conversion

The Ʋ characters are invalid - there's now corrupt text in the database



Lesson
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Client NLS_LANG characterset is important

ðIf it matches the database charset, no conversion takes place!

ðIf it does not match DB charset, conversion is attempted in "best effort" manner

Client NLS_LANG characterset should match the OS locale / codepage
(or client setting if the client program allows different codepage than OS)

ðIf charset OS <> NLS_LANG = DB, wrong bytes are not converted!

ðIf charset OS <> NLS_LANG <> DB, conversion happens to/from wrong charset

The ONE thing you MUST learn!
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Character sets and encodings




