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Disclaimer

e O material deste Workshop foi criado com base em
documentacao oficial IBM.

e O material deste Workshop nao foi submetido a nenhuma
validacao formal ou revisao pela IBM.

o Este material encontra-se “no estado” (“as-is”) e nao tem
garantias formais da IBM.

+  THE INFORMATION CONTAINED IN THIS PRESENTATION IS PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

*  WHILE EFFORTS WERE MADE TO VERIFY THE COMPLETENESS AND ACCURACY OF THE INFORMATION CONTAINED IN THIS
PRESENTATION, IT IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED.

+ IN ADDITION, THIS INFORMATION IS BASED ON IBM’S CURRENT PRODUCT PLANS AND STRATEGY, WHICH ARE SUBJECT TO
CHANGE BY IBM WITHOUT NOTICE.

+ IBM SHALL NOT BE RESPONSIBLE FOR ANY DAMAGES ARISING OUT OF THE USE OF, OR OTHERWISE RELATED TO, THIS
PRESENTATION OR ANY OTHER DOCUMENTATION.

*  NOTHING CONTAINED IN THIS PRESENTATION IS INTENDED TO, OR SHALL HAVE THE EFFECT OF:

- CREATING ANY WARRANTY OR REPRESENTATION FROM IBM (OR ITS AFFILIATES OR ITS OR THEIR SUPPLIERS AND/OR
LICENSORS); OR

* ALTERING THE TERMS AND CONDITIONS OF THE APPLICABLE LICENSE AGREEMENT GOVERNING THE USE OF IBM SOFTWARE.
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Topicos

Conceitos
« CCSIDs

 Unicode

DB2 e CCSID

DB2 e Unicode
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Conceitos

Computadores s6 armazenam numeros.

Letras e outros caracteres sao armazenados atribuindo-
se numeros a eles.

Diferentes conjuntos de caracteres foram criados para
padronizacao em diferentes plataformas
computacionais.

A representacao de um caractere em bytes é chamada
Code Point.

Um conjunto de caracteres (Code Points) € chamado de
Code Page.
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Conceitos

o

Code Page .

Conjunto de atribuicdes
de caracteres a Code
Points.

Code Points *

Offsets (em
hexadecimal) em um
Code Page,
representando um
caractere especifico.

CCSID

Numero que identifica
um particular Code
Page. ..
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Conceitos ~

ASCII (American Standard Code for Information Interchange)
Encoding Scheme Usado em sistemas Intel e Unix

Colecao de Code Pages para varias
linguas usadas em uma determinada EBCDIC (Extended Binary Coded Decimal Information Code)

plataforma computacional. \_ Usado em z/OS e iSeries (AS/400) Y,
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. Representam
Conceltos caracteres mEEmmRE V
Ocidentais | Code Page 37 Code Page: 284
. (US Latin English) (Latin America Spanish)
Tipos de Code Pages / CCSIDs - O LEF] [T LELEF
. oy [l Dty B[l ([0
Single Byte Character Set (SBCS CCSIDs) . T E 5 B e st
, 3 [ EL 6 i3l B [ leEl el i3
1-byte Code Page, representam até 256 i
: B # B N
caracteres (Code Points)
r E = 5 0u E = 0 0 (U
Double Byte Character Set (DBCS CCSIDs) i Y s[ Ol T Y 6] 10
2-byte Code Page, representam até 65536 Corta pat 7E e
caracteres (Code Points)
HE
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Conceitos

Diferentes Encoding Schemes, diferentes CCSIDs
Mesmos caracteres, mesmos Code Points?

Encoding Scheme: EBCDIC
Code Page: CCSID 500
Caractere “A”: Code Point x’C1’

EBCDIC Code Page — CCSID 500

Encoding Scheme:ASCII
Code Page: CCSID 850
Caractere “A”: Code Point x’41’

ASCIl Code Page — CCSID 850
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Conceitos

Mesmo Encoding Scheme, diferentes CCSIDs

Mesmos caracteres, mesmos Code Points?
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Conceitos

Collating Sequence
Sequéncia de ordenagao dos caracteres.
« Em ASCII : espago, numeros, maiusculas, minusculas.
« Em EBCDIC : espaco, minusculas, maiusculas, numeros.

Exemplos

SELECT NAME FROM TAMBER.EBCDIC_TB SELECT NAME FROM TAMBER.ASC_TB
ORDER BY NAME; ORDER BY NAME;
NAME NAME

abcde TEST1

TESTA TESTZ2

TESTB TEST3

TESTC TESTA

TEST1 TESTB

TEST?2 TESTC

TEST3 abcde

IBM | Information
D) Demand 2009
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Conceitos

Unicode — Uma solucao para a “Torre de Babel” @
Diferentes Encoding Schemes, diferentes Code Points, mesmos caracteres...
Diferentes Encoding Schemes, diferentes caracteres, mesmos Code Points...
Mesmos Encoding Schemes, mesmos caracteres, diferentes Code Points....

Cyrillic
X OH K
N Basic Latin

Mongolian R0 B K 1A _ " ~

wo | on | w8 | ome Q Unicode prove padrao unico de
A m > plr mapeamento de Code Points para
s | e cUK todos os caracteres conhecidos pela
7|3 % 2% 3. C|S Raga Humana.
s | s ol 4 DIT Idependente de plataforma
+ | 333 7 M| 2= N e I computacional, fornecedor, pais etc.
1875 1606

B F | _ Caracteres existentes nao sao
o oo Dingbats WNCODe-. removidos ou alterados, novos s30
e |0 | o3 sempre adicionados.
e | @ | v
L TE LR www.unicode.or IBM | Informat
J L Toni 2000
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Conceitos
APAR OA04069 prové suporte para
Unicode em System z configuragcéo automatica do Unicode.
Carrega conjunto de conversdes default, o
Unicode é um Encoding Scheme que requer aproximandamente 39 MB

(9862 pages) de page-fixed central storage
Code Pages / CCSIDs... o .
A configuracao personalizada

normalmente requer menos que 3 MB
Baseado em ASCII (clientes americanos)
Mesmo Collating Sequence
Primeiros 128 Code Points iguais

=h Session A - [24 x BO]

81 RESPONSES NOT SHOWN

NHORMALIZATION COLLATION SerVigO de CO”VerSéO
disponivel no z/OS.

COMHAND INPUT
1=HELF

b (Corrsched bo rémobe serverjhost Tia23me  tonalsb ibm.com g hfpool 823036 and port 23

Jl 7%t
a9
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() Demand 2009
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Conceitos

Unicode Consortium UTFs (Unicode Transformation Formats)

UTF-8 Desenhado para Internet
Cada caractere codificado de 1 a 4 bytes.
Primeiros 128 Code Points (xX’'00’a x’7F’) sao idénticos ao ASCII (1 byte)

UTF-16 Baseado em 16-bit code units

Alguns caracteres 1-byte code unit em UTF-8 sao 2-byte code units UTF-16
Caracteres de 4 bytes, nenhuma diferenca ao UTF-8

UTF-32 Todos caracteres representados em 4 bytes

Examples:

UTF - Unicode Transformation Format Character | Unicode | Bit Pattem (binary) | UTF-S(binary)
Hall byles in hexadecimal
A U-41 1000001 01000001
. 4 1==x4d1

Unicode UTF-8 5 U-A7 10100111 11000010 10100111
U+00000000 - U+0000007F OXXXXXXX C 2 A 7=-xC2A7
U+00000080 - U+000007FF T10XXXXX TOXXXXXX
U+00000800 - U+0000FFFF 11100000 TOXXXXXX TOXXXXXX
U+00010000 - U+001FFFFF 11110xxX 10XXXXXX_TOXXXXXX TOXXXXXX IO D emana 2000

e 8 © 2009 IBM Corporation
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Conceitos

Em Unicode, alguns caracteres sao representados em 2+ bytes...

o0 0N 002 003 M4 5 D06 07 O e T W

o il i |5#1) O |@ | P g b i ol e R

== [1]alelaa EENERNAE

=] " [2[BR[b :|alolals

JEE (3]s [c]s : 2|A[6]a]s

Jelm s [4[D]T[a]t - BEEIEE

|l % s [E U e |u : W Alolals| Incluindo diversos caracteres
e e e T , « r 0 «|s| anteriormente representados em
TEE (7161w e [w :* C x q _ 1 byte em EBCDIC...
BERBERNE | ,|E[o]e]o

EENOREAE a TE[0[4]a

a:“* 11z I; a:“_u“ EUf u

\EENARAAR J[EalE1 « | » |E|O] |8

ofiifo] - [=[M[ 1 [m ]} EEERHERE

BECEREEY  EERETRS

IS : »i } 9 = 2 : 1 Byte ?:’ "f _., ‘_; I.S. i E 2 Bytes IBMW‘%ZOOQ

© 2009 IBM Corporation




Information Management

Conceitos
Conversao de Caracteres

Round-Trip (RT) conversions (Ex: ASCIl ou EBCDIC -> Unicode)

Integridade do dado mantida no CCSID fonte
» Potencial representacdo incorreta dos caracteres no CCSID destino

» Representacao do caractere recuperada ao converter novamente para
CCSID fonte

Pode ser um problema para aplicacdes que |Iéem os dados no destino

Enforced Subset (ES) conversions (Ex: Unicode -> ASCII/EBCDIC)
Caracteres existentes no CCSID fonte e destino — ok

Caracteres nao existentes no CCSID destino s&o substituidos por
“curinga”

Nao recupera representacio ao voltar para CCSID fonte

‘ Provido no z/OS pelo suporte a Unicode e servicos de conversao.
IBMWMIIEOOQ
| ipiee- XS |



OK, Tamber...

mas o que o DB2 tem a ver
com tudo isso?
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DB2 e CCSIDs
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DB2 e CCSIDs

DB2 armazena dados baseado em CCSIDs
Para cada diferente Encoding Scheme suportado (EBCDIC, ASCII e Unicode)
Informados no painel DSNTIPF (DSNTINST), e macro DSNHDECM (DSNHDECP)

DSNHDECM  CHARSET=ALPHANUM,
ASCCSID=1252,
AMCCSTD=65534,
AGCCSTD=65534.
s INSTALL DB2 - APPLICATION PROGRAMMING DEFAULTS PANEL 1 SCCSID=37,

DSNT MCCSTD=65534,
s GCCSID=65534,
USCEETn 367
UMCCSTD=1208,
UGCCSTD=1200.

Enter data below:

12 LOCALE LC_CTYPE ===>

PRESS: ENTER to continue

13 DECFLOAT ROUNDING MODE===> ROUND HALF_EVEN

RETURN to exit  HELP for more information

1 LANGUAGE DEFAULT ===> [BMCOB  ASM,C,CPP, IBMCOB, FORTRAN,PLI ENSCHEME=EBCDIC,
2 DECIMAL POINT IS === . or, APPENSCH=EBCDIC,
3 STRING DELIMITER ===> DEFAULT DEFAULT, " or ' (COBOL or COB2 only) DATE=ISO,
4 SQL STRING DELIMITER ===> DEFAULT DEFAULT, " or ' DATELEN=0,
5 DIST SQL STR DELIMTR ===> ' "or " DECARTH=DEC31,
6 MIXED DATA === 0 NO or YES for mixed DBCS data DECIMAL=COMMA,
L — el N or YES Tor mixed DRCS data iy e ]
8 ASCII CCSID — CCSID of SBCS or mixed data. 1-65533. DELIM=DEFAULT,
9 UNICODE CCSID ===> 1208 CCSID of UNICODE UTF-8 data. MIXED=NO,
10 DEF ENCODING SCHEME ===> EBCDIC  EBCDIC, ASCII, or UNICODE EE‘E{E%?E%
11 APPLICATION ENCODING ===> EBCDIC  EBCDIC, ASCII, UNICODE, ccsid (1-65533) =",

S5O0LDELI=DEFAULT,
DSQLDELI=APOST,
55ID=D5N,
5TD5QL=NO,
TIME=IS0,
TIMELEN=0,
DYNRULS5=NO,
LC_CTYPE=

IBM | Information
D) Demand 2009

© 2009 IBM Corporation
I a®



Information Management

DB2 e CCSIDs

DB2 armazena dados baseado em CCSIDs

« Para cada diferente Encoding Scheme suportado
* Informados no painel DSNTIPF (DSNTINST), e macro DSNHDECM (DSNHDECP)

DSNHDECM ggé&ﬂg%iﬁggm”m\: Especifica o CCSID default a ser usado em funcao do Encoding
AMCCSID—65534, Scheme escolhido (ENSCHEME/APPENSCH).
AGCCSID=65534,
SCCSID=37,

MCCSID=65534, >
GCCSID=65534,
USCCSID=367,
UMCCSID=1208,
gecesin 1706, )
ENSCHEME=EBCDIC
APPENSCH=EBCDIC,

v

Especifica o Encoding Scheme (e CCSID) default a ser usado em:

DATE=TSO o CREATE DATABASE

DATELEN-D, « CREATE DISTINCT TYPE

DECIMAL=COMMA., e CREATE FUNCTION

D LN TRNCOE, e CREATE GLOBAL TEMPORARY TABLE
MIXED=NO, ’ e DECLARE GLOBAL TEMPORARY TABLE

e « CREATE TABLESPACE (in DSNDB04 database)

PADNTSTR=NO,
S5QLDELI=DEFAULT,
DSQLDELI=APOST,

SSID=DSN,
e Especifica o Encoding Scheme (e CCSID) default a ser usado pela
TIMELEN=0, aplicacdo:
DYNRULS=NO, .
ST BIND PLAN/PACKAGE
END e SET CURRENT PACKAGE SET/PATH

IBM | Information
() Demand 2009
| s - J .
19 ' i © 2009 IBM Corporation
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DB2 e CCSIDs

DB2 armazena informacgao sobre CCSID em diversos locais

CCSIDs are stored in the following places
SYSIBM.SYSDATABASE (V5)
SYSIBM.SYSCOLUMNS

- FOREIGNKEY (V2.3) - subtype information

- CCSID (V8)
SYSIBM.SYSPACKAGE (V7) - Application Encoding
SYSIBM.SYSPARMS (V6) (@ J
SYSIBM.SYSPLAN (V7) - Application Encoding Se valor 0

SYSIMB.SYSROUTINES (V8)

no Catalogo
SYSIBM.SYSTABLES (V8) go,

SYSIBM.SYSTABLESPACE (V5) 2tz sia
SYSIBM.SYSVTREE (V5) EBCDIC.
Plans and Packages (SCT02 and SPT01) - No external C. -
Directory (DSNDBO01) (V5) - No external

DECP (V2.3)

BSDS (V8)

In ENCODING_SCHEME column of - Stored as 'A’, 'E', 'U’, or blank (default)
SYSIBM.SYSDATATYPES
SYSIBM.SYSDATABASE
SYSIBM.SYSPARMS
SYSIBM.SYSTABLESPACE
SYSIBM.SYSTABLES IBM lfomaton, oo

e s
ha @ R
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DB2 e CCSIDs

DB2 pode precisar converter caracteres de diferentes CCSIDs...
Mas quando isso ocorre?

Local
Generally, conversion does not occur for local applications
When dealing with ASCII/Unicode tables
When specified by application
CCSID Override in SQLDA (V2.3)
Declare Variable (V7)
Application Encoding Bind Option (V7)
Current Application Encoding Special Register (V7)
ODBC/IJDBC/SQL]

Remote

Automatically when needed
DRDA Receiver Makes Right

I
21 .
I 7S

IBM | Information

D) Demand 2009
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Conversao de Caracteres
D BZ e CCS I DS e Native DB2 - SYSIBM.SYSSTRINGS

e 2/OS support for Unicode

Como se da a conversao de caracteres?

Round Trip - vs - Enforced Subset

Round Trip (RT) Conversions
Preserves codepoints that are not representable in both codepages
Work well in a two-tier environment

Enforced Subset (ES) Conversions

Codepoints that are not representable are converted to SUB
character

Works well in an heterogeneous environment
DB2 Uses a combination of RT and ES conversions
Trend is toward ES conversions

Continue to use RT conversions in some cases for compatibility
reasons

Unicode and RT/ES Conversions
ASCII/EBCDIC -> Unicode conversions are RT
Unicode -> ASCII/EBCDIC conversions are ES

IBM | Information
() Demand 2009
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DB2 e CCSIDs

Exemplo: Acesso local EBCDIC — nenhuma conversao

3270 Emulation CCSID 37 DB2 - SCCSID 500 3270 Emulation CCSID 500
Appl. Enc. Scheme: EBCDIC Appl. Enc. Scheme: EBCDIC

TAB1
x'DID6E6F1'| x'4A

Insert into TAB1 values ('ROW1','¢");
x'DID6EBF1'| x'4A'

= +
Select * from TAB1 \Q Selael e T AR
= | where c2 ='ROW1' - ROW1
where c2 ='ROW1' ->ROW1e¢ O i q
L
Selest* fror TABY > 8 Insert into TAB1 values ('(ROW2','¢’);
O
3) Se— | x'D9D6E6F2'| x'BO'

where ¢c2 = 'HOW?2' -> ROW?2 »DIDBEBE2'| x'BO'
x' D9D6E6F2'| x'B0O 1_/"

Select * from TAB1
where c2 = 'ROW?2' -~ ROW2 ¢

N\ [X'DIDBE6F2| xBO'

O = Problem

Multiplos CCSIDs em uma unica tabela DB2 IBM Ir?@fonnation
Demand 2009
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DB2 e CCSIDs

Possivel solucao: Acesso local EBCDIC — com conversao

3270 Emulation CCSID 37 DB2 - SCCSID 500 3270 Emulation CCSID 500
Appl. Enc. Scheme: 37 Appl. Enc. Scheme: EBCDIC
| TAB1
Select * from TAB1
o 1 L] I L
where c2 ='ROW1' -> Row1(([)S | XPOPSESFT]| x4A |
x'D9D6EGF1'| x'BA' *_/ \D Select * from TAB1
g 0| where c2 ='"ROW1' -> ROW1
Select * from TAB1 ™ R J T
where c2 = 'ROW2' > ROW2¢ & > x DSEBESET | xdi
x'DODEEBF2'| x'4A' -a—\ 8 Insert into TAB1 values ('ROW2','¢');
xDODBE6F2'| x'BO' S— x'DID6E6F2'| x'BO'

\ Select * from TABH
Insert into TAB1 values ((ROW3','¢’) where c2 ='ROW2' -> ROW2 ¢
X'DODBEGF3| x4A’ ———»r xDIDBE6F3'| xBO N\ [XDoD6E6F2| xBO'

Select * from TAB1 \ Select * from TAB1
where c2 = 'ROW3' -> ROW3 ¢ \| Where c2='ROW3' -> ROW3 ¢
x'DIDBEGBF3'| x'4A' N = [x'DoDGESF3| x'BO'

O: Problem

“ ”? IBM | Informati
Dado inserido anteriormente deve ser “corrigido ”052%‘2&12009

|| [Piee S~
hLa @
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DB2 e CCSIDs

Outras possibilidades de conversao - Acesso local EBCDIC

SQLNAME Length = 8
SQLNAME = x'00000115°

@

Conversion :
COBOL Batch - CCSID 273
(Germany) @ = x'B5’
EXEC SQL DECLARE :hv
VARIABLE CCSID 273;

@ e @ ®

- @
Local Data — The Right Way
. @
@ No Conversion . S
SPUFI or QMF - CCSID 37 & @
@ (US) @ = x'7C’
@
@
DB2 V8 Server
@ 0B EBCDIC CCSID 37 @
P> - QL
Conversion . v ) cenversien @ @
CICS - CCSID 277 _ @
(Denmark) @ = x'80° L IMS = CCSID 1026
CCSID override in SQLDA (Turkey) @ = x'AE’ @
'SQLDA+" t ENCODING(1026)
@
@
@
@

IBM | Information
D) Demand 2009
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DB2 e CCSIDs

ExempIO' Acesso remoto Diferentes Encoding Schemes

Conversao Automatica

Remote
DRDA
G‘\_ SCCSID =500

UPDATE EMP ./

: EMP
SET NAME = 'MULLER'
WHERE NAME = 'SMITH PNH N AME T.E-L

'MULLER' = x'4DDC4C4C4552'
[l SMITH
SELECT NAME FROM EMP |@ » MOLLER -

WHERE PNR ="1' Converted tot——®"xD4FCD3D3C5D9!

'MULLER' /
(x'4DDC4C4C4552

Local

Appl. Enc. Scheme: EBCDIC | & e 4

CCSID 273 SELECT TEL FROM EMP
WHERE NAME = 'MULLER' (x'D45AD3D3C5D9))

N— (@\) 0 Rows found
e 4
| Ca e |
26 i © 2009 IBM Corporation
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DB2 e CCSIDs

Recomendacao da IBM Aplicacdes

Locais
___________________________ Mesmo CCSID

Nenhuma
. Conversao

DB2 V8 server
EBCDIC CCSID 37

Aplicacoes
Locais )
Diferente CCSID -~
Conversao ,*
Forcada

-
-~

,I 3270 Client - CCSID 284 \

—___._——__

— Aplicacoes
i. I Remotas
= ] Conversao
/ Automatica
‘\ DRDA -CCsID 1252

L7
N 3270 Client - CCSID 2?3 S~ -7 IBM | Information
D) Demand 2009

© 2009 IBM Corporation
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DB2 e CCSID
Dicas para obter DB2 CCSID

Listando BSDS, DSNHDECP...
How Can | Tell - GETVARIABLE (V8)

Query _ diferentes CCSIDs no DB2: = V8 Function to re.etrieve SES?ION Va.riables.l . | |
» SYSIBM Variables contain system information — in particular:
SELECT SBCS_CCSID, COUNT (*) as "Quantidade" * SYSIBM.SYSTEM_ASCII_CCSID
FROM SYSIBM.SYSTABLESPACE * SYSIBM.SYSTEM_EBCDIC_CCSID
WHERE ENCODING SCHEME = 'E' * SYSIBM.SYSTEM_UNICODE_CCSID

GROUP BY SBCS_CCSID;
= Example:
SET :hv3 = GETVARIABLE('SYSIBM.SYSTEM_EBCDIC_CCSID');

thv3 ='37,65534,65534

Obs: Ignore os “0s”

Sample REXX para obter o terminal CCSID:

/* REXX */
ADDRESS ISPEXEC "VGET (ZTERMCID)"
SAY "ZTERMCID=<"ZTERMCID"> (EBCDIC), <"C2X(ZTERMCID)"> (HEXIDECIMAL)"

IBM | Information
D) Demand 2009
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-
=

DB2 e CCSID
Descobri que meu DB2 é CCSID=500 e o ambiente é CCSID 37

o

A IBM recomenda adequar DB2 CCSID, e possui um procedimento especial.
Em geral os dados estdo ok, porém é necessario ajustar CCSID em varios lugares no DB2

( Aplicar usermod para ALTER CCSID
ALTER DATABASES
DROP VIEWS
ALTER TABLESPACES
UPDATE LOBS
Visdo Geral do processo* < REPAIR DBDs (LOBs)
RECREATE VIEWs e AUTHS
UPDATE SYSPARMS
REBIND PACKAGES
REBIND PLANS
\ Atualizar DSNZPARMs, DSNHDECPs todos membros

Muito Importante: Jamais execute este procedimento sem auxilio da IBM.

Este procedimento é suportado até DB2 v8.

. N . L . : Informat
* A intengdo aqui é apenas dar uma idéia do esforgo requerido no procedimento. BM & Domand 2009
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DB2 e CCSID
Descobri que meu DB2 é CCSID=500 e o ambiente é CCSID 37

Procedimento especial — Alteracao do CCSID: Chave para o sucesso

Etapa Tempo |Detalhe

Planejamento 60% Criacao de um plano de alteracao em
conjunto com a IBM.

Testes 25% Aplicacao do plano em ambiente nao
produtivo e ajustes no plano original.

Implementacao 15% Alteracdo em ambientes produtivos.
Eventual ajuste fino do plano.

@ Final feliz! DB2 CCSID coerente com CCSID do ambiente!

IBM | Information
() Demand 2009
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DB2 e Unicode

IBM | Information
D) Demand 2009
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DB2 e Unicode

Unicode CCSIDs within DB2

«® Redbooks

I
-8 o

DSNHDECP - USCCSID/UMCCSIDYUGCCSID

CREATE DATABASE/TABLESPACE/TABLE/stored procedure/UDF -
CCSID UNICODE option

CCSIDs used for Unicode encoding in tables depends on the
column type and subtype (FOR xxx) option in your DDL:
¢ CHAR/VARCHAR
-~ FOR SBCS DATA
- 7-bit ASCII CCSID 367
- |s a subset of UTF-8
- FOR MIXED DATA
- UTF-8 CCSID 1208
= This CCSID is the default for Unicode tables
= Allowed, even with MIXED=NO specifies on DSNTIPF
o FOR GRAPHIC / VARGRAPHIC
= UTF-16 CCSID 1200

DSNHDECM

END

CHARSET=ALPHANUM,
ASCCSID=1252,
AMCCSID=65534,
AGCCSID=65534,
SCCSID=37,
MCCSID=65534,
GCCSID=65534,
USCCSID=367,
UMCCSID=1208,
UGCCSID=1200,
ENSCHEME=EBCDIC,
APPENSCH=EBCDIC,
DATE=ISO,
DATELEN=0,
DECARTH=DEC31,
DECIMAL =COMMA,
DEFLANG=IBMCOB,
DEL IM=DEFAULT,
MIXED=NO,
NEWFUN=YES,
PADNTSTR=NO,
SQLDEL I=DEFAULT,
DSQLDELI=APOST,
SSID=DSN,
STDSQL=NO,
TIME=ISO,
TIMELEN=0,
DYNRULS=NO,
LC_CTYPE=

IBM | Information
D) Demand 2009
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DB2 e Unicode

Conversao de Caracteres

e Native DB2 - SYSIBM.SYSSTRINGS
e 7/OS support for Unicode

-

COMMAND INPUT ===:> /d uni,all

RESPCHSE=5CE3
CUN3ICONI 0Z.37.19 UNI DISFLAY 752

ENVIRCHMENT: CREATED 04/17/2004 AT 10.08.19
MCDIFIED 04/17/2004 AT 10.08.20 Ve
IMAEE CREATED 1Z/0B/2003 AT 17.0Z.33 (59 :>
SERVICE: CHARACTER CBSE HORMALIEATICH
COLLATION DB2 v8 z/0S
STCRAGE: ACTIVE 424 PREES i
LIMIT £1200 DRGES usa dOIS
CRSECCONV: NORMAL J
NORMALIZE: DISAELED meétodos para
COLLATE: DISAELED ~
CONVERSICH: 00850-01047-ER 01047 -00850-ER conversao de
Q0Q37-01200(12428) -ER 01200 {13488} -000237-ER caracteres
a0037-01Z08-ER 01208-00037-ER
a0437-01208-ER 01208-00437-ER @ Y,
a0037-00367-ER 01252-00037-ER
a0037-0125Z-ER Q0387 -00037-ER
QDS00-01200 (12428 -ER 01200 (13488} -00E00-ER
01047-01200 (12428 -ER 01200 {12488} -01047-ER
01047-01Z08-ER 01208-01047-ER
01208-01200-ER 01200-01208-ER
01383-01200-ER 01200-01383-ER
a0e3z-0l1z00-ER 01200-00932-ER

IBM | Information
D) Demand 2009
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DB2 e Unicode

Collating Sequence

@ Redhooks

Unicode Table

SELECT SUBSTR (NBME,1,2), HEX (NAME)
FROM SYSIEM.SYSSTOGROUP CRDER BY NAME ;

! 21
DENSGE10 44524E2847383130
SABT 53414249

SABTGRP1 5341424947525021

53484F573131

HOW22 51484F572232

HOW3 3 84F572332

HOW44 5348

HOWSS 51484F5732 "
SHOWLE 53424F5741.

SHOWEE | —al-S2204F57

SHOWCC

S HOWDD

SYSDEFLT ~5159524445464054
2616261

Unicode tem Collating Sequence similar ao ASCII !

' : ©2009 1BM Corporation
| e

I
-8 o

EBCDIC Table

SELECT SUBSTE (NAME,1,8), HEX(NAME)
FROM EECDICVOL ORDER BY NAME

————————— R e pi il
————————— e e it el
| iF

! SR

baba 1 gzel1s8281

DSN8G210 C4E2DSFSCTFSF1FO

SABT E2010209

SABIGRP1 E2C1C20907DSDTF1

CHOWAR E2C8DEEGCLCL

SHOWEE E2C8DEEGC2C2

SHOWOC E2C8DEE6C3ICS

SHOWDD E2C8DEEGC4C4

SHOW11 E2C8DEEGF1FL

SHOWZ22 E2C8DEEGF2F2

SHOW3 3 E2C8DEEGF3IF3

SHOW44 Ez2C8DSEGF4F4

SHOWSS E2C8DEESFSES

SYSDEFLT EZESE2C4CSCEDIES

IBM | Information
D) Demand 2009
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DB2 e Unicode

Functions and Routines &® Redhooks

Functions

e LENGTH, SUBSTR, POSSTR, LOCATE
~ For SBCS and MIXED (UTF-8) they are byte-oriented
— For DBCS (UTF-16) they are double-byte-oriented

e New character based functions (and enhanced existing functions)
— New CHARACTER_LENGTH, SUBSTRING, POSITION

= New parm indicating how to count (CODEUNITS32, CODEUNITS16,
OCTETS)

e (Cast functions
— Unicode generally accepted where CHAR is accepted
— For CHAR functions, UTF-8 is result data type

Routines

e UDFs, UDTs, and stored procedures allow Unicode parameters

e Parameters converted as necessary between CHAR(UTF-8) and
GRAPHIC(UTF-16)

e Date, time, timestamp passed as UTF-8 (1SO format) 'BMW
Demand 2009
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DB2 e Unicode

Em Unicode, alguns caracteres sao representados em 2+ bytes...

TRANSLATE, SUBSTR, LENGTH etc.

/’select character length(name, octets) as bytes,
substr (name, 1, 6) as substr,
substring(name, 1, 6, codeunits32) as substring,
hex (name) as hex,
translate(name, 'e', 'é') as translate,
length(translate(name, 'e', 'é')) as translate bytes
from sysibm.systables

where creator = 'dnetd459' and tsname = 'TESTO05';
————————— e aatata e et
Exemplo: < BYTES SUBSTR SUBSTRING HEX
————————— e B et =
8 zéman zémané TAC3A96D616EC3A9
t-m - d-m - t-—m - +
TRANSLATE
t-m - t-m - t-m - +
Ze mane
- - - +
TRANSLATE_BYTES

\_+ ————————— +mmmmm - +=—m—m - +

IBM | Information
() Demand 2009
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DB2 e Unicode

Em Unicode, a representacao hexadecimal é diferente de EBCDIC...

Algumas fungdes podem sofrer mudangas no resultado.

Exemplo — funcao HEX:

Unicode Table EBCDIC Table
SELECT SUBSTR(NAME,1.,8), HEX(NAME) SELECT SUBSTR(NAME,1,8), HEX(NAME)
FROM SYSIBM.SYSETOGROUP ORDER BY NAME FROM ERCDICVOL ORDEER BY NAME
--------- o L S ccsssssssjesssssscajpsssscacssnjacsan
————————— e s nanodaesaERERR b= =s<p Ol gl s e
DENBGE1D 44534E2847283130 2 ! SA
SABI £3414249 baba | 82818281
SABIGRP1 5341424947525031 L DSNR8GR10 C4EZDSFA8CT7FS8F1F0

IBM | Information
D) Demand 2009

© 2009 IBM Corporation




Information Management

DB2 e Unicode

DB2 v8 New Function Mode, Catalogo é convertido para Unicode...

——————— e o o +-——-
NAME ENCODING SCHEME
————————- Fommmm - +m—mm - +m—mm - +-——-
SYSALTER
SYSCOPY
SYSDBASE
SYSDBAUT
SYSDDF
SYSEBCDC
SYSGPAUT
SYSGROUP
SYSGRTNS
SYSHIST
SYSJAUXA
SYSJAUXB
SYSJAVA
SYSOBJ
SYSPKAGE
SYSPLAN
SYSSEQ
SYSSEQ2
SYSSTATS
SYSSTR
SYSUSER
SYSVIEWS

DSNE610I NUMBER OF ROWS DISPLAYED IS 22 IO D emana 2000

ha @ | Sy

(@ )
Excecoes
Sao
SYSEBCD e
SYSCOPY
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DB2 e Unicode

Em Unicode, alguns caracteres sao representados em 2+ bytes...

Tamanho maximo dos nomes de objetos pode variar, pelo uso destes
caracteres.

Exemplo - tamanho maximo do nome de tabelas é 128 bytes:

create table "dnet459".

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

("coll_a" char (10))
in dnet459.test05;

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

o
2]
2
=
=Y
o
[o0]
H
(2]
O
[y
Q
(®]
o
=
I
|
=
o
~
E
(®]
x
=
i
=
E
[\)
(V)
V]
V]
[\]
V]
(V]
V]
[\]
(V)
V]
[\]
[\]
V)
V]
V]
[\]
V]
[V]
V]
V]
V]
(V)
V]
V]
[\]
V]
[V)
V)
V]
V]
[\)
(V]
V)
ﬂl)

SIZE IS 128

IBM | Information
() Demand 2009
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DB2 e Unicode

TEXT in SYSIBM.SYSSTMT &® Redhooks
Extract of column TEXT

........ RELEASE ALL ....
........ RELEASE CURRENT ....

........ SET CONNECTION : H ..........@.........D. V7 package or
........ CONNECT TO : H ..........0.........D..... V8 package bound
........ CONNECT RESET .... with NEWEUN=NO
........ COMNECT . ...

........ WHENEVER NOT FOUND GO TO EXECWRN I@EBCDIC

........ WHENEVEE. SCQLWARNING GO TO EXECWEN
........ WHENEVER SOLERROR GO TO EXECERR

1..0L
........ a5%< 83.18c|+4.2 A<A...< &3+ (4.1 84c B.. v pac:kgge
.-, .1383< B4.14(&<&.2 8<&...4(&<|BA4+1(338.4c bound with
........ 338< B84.24<4..3188|8.3|8.85<532...38] (.1 NEWFUN=YES
C..V...)3AA< 84.88<4..3188|8.3|8.85<aas...38|(.1& Unicode
..u...l3A4< 8a4.3&<4..4182|2.3|6.35<3a5. .. 38| (.1& I@:

The same applies to STMT column in SYSIBM.SYSPACKSTMT

Essas colunas sao “FOR BIT DATA” IBM Ir?@ﬂjgnationdzoog

40 W ' ©2009 IBM Corporation
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DB2 e Unicode

/ Unicode \

Program source code ™ . |

\ Precompiler /
Program Preparation [comioure

Source code converted to
Application vTFe
source
NEWFUN i
(YES|NO) T T YES
l./"" L_,In;cu:}d}?. ETM Mcdified source
K\\_ﬂﬁ compiler oy converted back to original
E SR lN 0 ccsiD
) | |
Maodified Listing, EBCDIC Unicode
Source Messages DERM DBRM

o =
<__Compiler >

g ——

(/ " Unicode ™S /“’{}52 Bind
~.__ Parmser ﬂ\\__,_

Dhjec:t Module !
]
|
|
IJn age :
drt{:rr W
Dynamic | SAL
Y
Runni :
Load Mndule - bbb - ‘
Program Flan/Package IBM I&ﬂngg;twg:dzoog

Y X0
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DB2 e Unicode

DB2 v8 (NEWFUN=YES) gera DBRMs em Unicode

BEOWSE DNET459.DBRMLIB.DATA (COBPGM) Line 00000000 Col 001 080
Command === Scroll ===> CSR
ol e e e e e i e e e el e e ol e e ol el e e e e e ol e o T'Dp Df Data ol el e el e ol e e e i e e e e e e e e e ol e b ol ol e

DBRM...uDNET459 COBPGM .<.=.¥3dX.3....cuiueteennerunnnncsnnnnnennnansansal. @LL

= = L I I I A A L B e

~

DBRM. ..uvveeuenennna...Uadd< 84.3448......846..53 B84.8& 3<4...4|38 fid|d.5c &.....
R A L-TE S COR--T-5 -1 - - To Iy - DA F-TIE 5 ECOR -5 R = R G- T o =~ S e P R C O - -1
|afide.dg &...... .. +lé.+i<<...a84a+a8&a.4¢ &. ... .... +le.+i<<. . +Hi(a+aB&a.a480 ( <.
cerenssestlE i<, 4] (&2 ABE&.AC E. .. ... L8 I L ] (K| E8&EA.EC Bl n LB
+i<<...Ba<i+d.dc é.......H|e.+i<<. . . E|2846.8C &, ... H|&.+i<<, . A ]3284.8C &....
..t ticg. L+ (8A<.Eg B L. 8 41<<. . .A 84 8.3 A e +ic. ..+ (( AB&E.EC &

B o -1 s EC AN ) I - F-T-1-F - - To i - SN ) =TS 5 G,
DBEM...evvusne oo .1ca+aiig,sé<i &4nt+a.a|+&0i+i4a.

DEEM........... ... en.. icad+aiié.eé<ide|e.ale] . .aa. 5888,

DBREM...E....... Peveenn- >8a<ide. .+aiei <....ilaalafae...+| (3 fidss.fité]...C..... C.
ce..C.38| (.atA8...... &4é..-4 BA.icalA.ilae hala..... Ceeemmeeenne eeeeaaann Deuuns

ad<éde...a B3a.4 a Bé8 <«.+3dd.+aiel <.....v teseee...D.....Ad<886...2 B4 & BeE <
.tad.dlaaldfideé...... s..eva...D.....2d<856...3 B2.4 4 Ee8 <.+ad.+]| (2 NEA&.....,0
vesesses.D.....23<836...8 B4.4 4 Be& <«.+34.4a8& nala

FEFXFF XA I X EILEETXATF T XXX T XXX FFFEF5F Bottom of Datag FFFEFFFFFrrrddiddddsrrrrrrxrrroxs s

IBM | Information
() Demand 2009
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DB2 e Unicode DB2 v8 (NEWFUN=YES) gera DBRMs em Unicode

BROWSE DNET459.DBEMLIBE.DATA (COBPGM) Converted data shown
Command ===> display utf8 Scroll ===> CS5R

e e e el e e el e ol e e e e e el e e e e e el e e el TDp of Datag *FTF*FFxxdEdEdFdEdFdFdFdFdddtdtdidsts
.......... B 2 VP - S

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ ..............
...................... DECLARE DNET459 . RCTO1 BASE TABLE ( CODRAIDOC CHAR ( 9
) NOT NULL , DGTVFCDOC CHAR ( 2 ) NOT NULL , NEXTVAL CHAR ( 10 ) NOT NULL , CODD
OCIDT CHAR ( 20 ) NOT NULL , DSCENDSPC CHAR ( 50 ) NOT NULL , NUMENDSEC DECIMAL
(5, 0) NOT NULL , NOMBAISCP CHAR ( 25 ) NOT NULL , NOMLOCSPC CHAR ( 30 ) NOT
NULL , SGLUNF CHAR ( 2 ) NOT NULL , CODCEP CHAR ( 8 ) NOT NULL , CODDDD CHAR ( 2
) NOT NULL , NUMTEL CHAR ( 8 ) NOT NULL , DATNAS DATE NOT NULL , NOMMAESPC CHAR

( 45 ) NOT NULL , NOMPESSPC CHAR ( 45 ) NOT NULL ) ....@QQEEEQEQRERRREEEEEEEEEEEGE
..... 5. 0ieeef{sees. . .WHENEVER SQIWARNING CONTINUE (@QE@UEEEEQEEEERRAREAMEAEEEEEEGE
..... 8evesvsssalenass.. WHENEVER SQLERROR GOTO DBZERROR (EEQEEQEQREQRRRLREEEEEEEEQEEQ
..... Eeweennnneeeeee ASELECT "NEXTVAL" , CODDOCIDT , NOMBATSCFE INTO - H , o H
, + H FROM DNET45% . RCT01l BASE WHERE CODRAIDOC = : H ..... Frce sl mon mon mom mea s mus #
DCLRCTO1-BASE-CADASTRAL-NBC.NEXTVAL.;...b@.......000... %¥DCLRCTO01-BASE-CADASTRAL
=NBELEDDBOETET . ss af Ba s s s s wa wn %$DCLRCTO01-BASE-CADASTRAL-NBC.NOMBAISCP.;...k.
............. sDCLRCTO1-BASE-CADASTRAL-NBC.CODRATIDOCERRRCEELRLELLLLECLERARELRRLRRLLEELELRA
..... #Foveenannaanana. COMMIT ....CCERCERERELRELERCERELRELRRLRRLRLLELRELRERERERERLELRERRRRER

e o o o o S o o o S o BDttDm Df Data e i

e

| Data specified in a DISPLAY command has been converted from CCSID '1208"' |

o

Apar OA07685 (ISPF) prové instrumentagao para converter o DISPLAY: DISPLAY UTF8 | EBCDIC
. oM I&ﬂjggar‘r:igr?dZOOQ
7S
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DB2 e Unicode

Utilities suportam Unicode
Control Statements podems ser especificados em Unicode ou EBCDIC (ndo ambos)

DB2 detecta automaticamente

({ /{DENUDROC . SYEIN oD+ h
66CEDEDDDCAEEECDA44400445444444444444444444444444

Sysout é EBCDIC 1142547963B2829500004400C000000000000000000000000

{ifiagda } A<as& A4 @E+@E 2RE85404
5544544254444554442454442220654444422222222222222

Unicode
statement
in UTF-8

//*QUIESCE TABLESFACE DSNDEOE.SYSEECDC
66 5DECCECCAECCDCEDCCCA4 CEDCCFF4EEECCCCTC44444444444
11C849523503123652713604254206B2825234300000000000

\

DS N UTI LU DSNU104E5l DSNUGTIS - PROCESSING SYSIN AS UNICODE UTF-8
DSNUOE0l  DSNUGUTC - QUIESCE TABLESPACE DSMDBOE.SYSEBCDC

ili i DSNU477] -DB8A DSNUQUIA - QUIESCE SUCCESSFUL FOR TABLESPACE
Utility SP para Unicode. D ooy Sreea et

. . DSNUA474] -DB3A DSNUQUIA - QUIESCE AT RBA 000024CES617 AND AT LRSN 000024CEBE17
ldéntica a DSNUTILS DSNU4751 DSNUQUIB - QUIESCE UTILITY COMPLETE, ELAPSED TIME= 00:00:00

DSNUD10I  DSMUGBAC - UTILITY EXECUTION COMPLETE. HIGHEST RETURN CODE=0

Input em Unicode
Menos Parms requeridos
Aloca datasets baseado em Templates
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DB2 e Unicode

SQL pode ser afetado quando mais de um Encoding Scheme envolvido

Exemplo:

SELECT a.name. a.creator, b.charcol, 'ABC',
-hvchar, X'C1C2C3'

FROM sysibm.systables a. Result or Evaluated.
ebcdictable b EBCDIC
WHERE a.name = b.name AND Unicode
b.name > 'B' AND Application Encoding Scheme

a.creator = 'SYSADM'
ORDER BY b.name:

Assumindo catalogo DB2 em Unicode
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DB2 e Unicode

Comparison and resulting data types for multiple CCSID sets...

If an expression or comparison involves two strings which contain columns
with different CCSID sets,

Drive to Unicode if necessary
WHERE T1.C1 = T2.C1

If an expression or comparison involves two strings with different CCSID
sets where only one of them contains a column,

Drive to the column's CCSID set
WHERE T1.C1 = X'C1C2'

If an expression or comparison involves two strings with different CCSID
sets and neither contains a column,

Drive to Unicode
WHERE GX'42C142C2' = 'ABC' -- GX literal and ‘ABC’ are different CCSIDs

String constants and special registers in a context by themselves use the
application encoding scheme

SELECT 'ABC' FROM T1 . . .
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DB2 e Unicode

Range predicates
SELECT NAME FROM SYSIBM.SYSTABLES WHERE NAME = "A’ AND NAME < '0°;

space '20'x
$ '5B'x T
_ (underscore) | '6D'x s U
# |'? le _. ]
@ 7Cx
note 1
lower case '81-89'x upper case | '41-4Fx S A"
'91-99'x ' '50-5A'%. l
'"A1-A9X e
='A’ ¢ upper case _ (underscore) | '5F'x
AND
i
lower case '61-6F'x
'70-7A'%

© 2009 IBM Corporation
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DB2 e Unicode

SELECT * FROM SYSIBM.SYSTABLES
WHERE NAME BETWEEN 'TEST2' AND 'TESTB'
ORDER BY NAME;

SYSIBM.SYSTABLES

EBCDIC
NAME NAME NAME
______ (EBCDIC) (Unicode)
TESTC TESTA TESTH1
TESTI TESTB TEST2
TESTC TEST3
Unicode TESTH TESTA
NAME TEST2 TESTB
TEST3 TEST3 TESTC
TESTA
'BM W‘%ZOOQ
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Tamber,

onde posso obter mais
informacoes”?
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URLs

Code Pages

http://www.ibm.com/servers/eserver/iseries/software/globalization/codepages.html
http://www-01.ibm.com/support/docview.wss?uid=swg21197185

Unicode

http://www.unicode.org
http://www.unicode.org/unibook/

Artigos
http://www.ibm.com/developerworks/datal/library/techarticle/dm-0506chong/
http://www.ibm.com/support/docview.wss?uid=swg21203359
http://www-01.ibm.com/support/docview.wss?rs=0&uid=swg21203360

Downloads
http://www.redbooks.ibm.com

http://www-01.ibm.com/support/docview.wss?rs=64&uid=swg27011656

[
@ o
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Livros

Redbooks

SG24-6079 DB2 UDB for z/OS Version 8: Everything You Ever Wanted to Know (Capitulo 6)
SG24-6465 DB2 UDB for z/OS Version 8 Performance Topics

SG24-6851 e-business Globalization Solution Design Guide Getting Started

Manuais
SC19-1161 DB2 Version 9 — Internationalization Guide
SA22-7649 z/OS Support for Unicode: Using Unicode Services
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The Future Runs on System z
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