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Abstract

In today's business world there is a growing need to exchange data with
other users that might be working in different languages and
environments.

This might involve using Unicode to accept and display Russian and
Japanese data from a 5250 RPG application, or general data that needs
to be received or sent in batch to an AIX application.

This session covers how to use built-in facilities of i5/ OS to work with other
systems using encodings such as ASCII, EBCDIC, and Unicode.
Samples are provided in RPG, COBOL, C and CL.

By the end of this session, attendees will be able to:
1. Convert data using the iconv API.

2. Support Unicode in a 5250 environment.

3. Support Unicode in a DB2 environment.

i want an . © 2007 IBM Corporation



IBM System i

Lets start with some terms

* Character Set — a collection of elements used to represent textual
information (e.g. 0-9, a-z, A-Z, .,;:1?/- "@#$%"&*()+={}~" ...)
— A Character Set generally supports more than one language — e.g. Latin-1
Character Set supports all Western European languages

» Code Page — (AKA Code set)

— where each character in a character set is assigned a numerical
representation (often used interchangeably with character set — e.g. charset in
HTML)

« CCSID

— a unigue number (0-65535) used by IBM to uniquely identify a Coded
Character Set and a Codepage.
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Example of an EBCDIC code page

HEX
DIGITS
w>{ 4 | 5| 6- | 7- | 8 | 9- | A-|B-|[C-|D-| E | F- Examples of
2MD +‘
ol = | & | - | ” Characters that
> / e T e 1 dolchange hex
SP12M000 LAJ10000 LJ010000 LADRIN0D L0000 WOO10000 .
: values:
F I Xe d C O d e -2 LBJEI:II:D LIO:IIkIIIII LS:I‘IEI:IIID Lﬂgﬂlﬂ LKIE(IIIII LS:I%IID NIIS:II]II
POI nts " LCth:EII:D LLD11CIIID LTCIIEIII:I LDJZCIICIZI ||r}'|‘rrn LTI::BI:I‘IIIZI NIIQSZIIIIZI #, $’ @ y A
-4 m u D M u 4
-5 e n v B N v 5
LEC10200 LMD 0000 L0 10000 LEAI000 L MDZ0000 Lt 20000 D0 000
-6 f ) w I O W 6
-7 X G P X 7
h q y H Q Y 8
C h an g e ab | e -9 5&%[0] \LIEIIiI;lIIII LFa:I‘IrIIIII LZl]lzI]IID LIZIE!IJII ngun LBIEZIIIZID NIII?:I
Code Points wo|
FIFD0000 EP130000
-B SP1‘;DJ]D S00E0000
* 9, -
-C Sh0A0000 sm}::-:un
-D SPEIEDIID SPOTDO0 SF'E?III:O SRS 0000
-E E‘ﬂ.tl‘]l_lIlIl 5P1d’IJIID Sﬂm-EII]II
L it
-F ECDfDIID sm;cuno EP040000 Bk
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Example of a ASCIl code page

I:II”(":‘EI);E
wis| Q| 1= 2-|3-|4-| 5 [6-|7-|8|[9-|A-|B-|C-|D-| E-|F-
2ND+‘ l—)

1 Q
-0 SFS}?OII NDi?CIIO SM%CIII LPC(;PCOCIZI S0 30000 LPOE, JIZI:ZJIZO % 1 B | LMII}:I:OD LI:BZBCIIO LMf’:Ol:l:l LE&?‘
-1 1 |1 |A|Q|alnq i+t A|RN| &a]|a

SPTERAN000 | MCOM 000 | LA0GNI 000 | L2000 | LAD 0000 | L1000 P00 | S AL 000 | LA 200 LN20 0000 | L AT10000 | L N190000

Fixed Code |, w2 B[R[b] el 2[Aalolalea
Points \ 4 3|c|s|c|s #s s [A|6fa]e

=10 10060 0| MICR0A 0000 | Lo D000 | LS 000 00 | 10010000 LEa1 D000 ) WODG 1000] LA2 0O00) L0000 )L ATSC000 ] L0 10000

-4 $|4 | D|T|d]¢ |l |A|lo]als

50030000 | MDO40000 | L00R 0000 | LTT20000 | LDD 10000 LT0X! 20 0100000 50110000 | LATRAX00] LO1E0000] L ATT0000 | L 0150000

-5 | S| BE|U|[e|nu ¥ AlO|als

S0 SA0K0H0 0 | MICACHS OGN | | EDCATIONEs f L0 O 060 1L 1006060 § Lo T D0 D0 = 1 ORI LA RODO ) | CISCR0000 § L AT 00 | L O S|
5 & |6 | F| V| f | v ! 1|1 E|[O| =] 6

(100 2000 0) M3 0000 | LFOG0000 | LV IE0000 | LFO10000 | LWad FMESDDOO)E MEE0000] LAS Z0000] LO 180000 | LAS 0000 | L0100
-7 L T I G| W | g | w § . C| = ¢ | +

5 PO D00 | IR DA | L5302 CO0WER f L WADEATK O LS Oraa o L1 3 24101 DO 55 G000 f L 20080 OO0 ) == e 0 f L4110 0060 | =06 0000
-8 ( 28  H|X | h|x ) . E|lo| ¢ | »

S PUE0000 | MIOED000 | LHIE 0000 | LX0E0000 | LHI 10000 L0 EO1T0000] S 1 0000 | LE140000 ) LOEZM000 ) LE 130000 | LOE1M00)

X - .

9 ) S | I |Y|i]|vy | *|E|U]| &0

5 POADC00 | NS 0000 | L KE0000 | LY020000 | LICT 300 | LY 000 B 520 D00 MOCA 1000] LE1 20000 | LN A0080 | LE113000 ] LN 30000)

A * Tzl z el e [B|U[e]a

'
[SII040000) SP130000 | LI0Z0000 | LA0Z0000 | LIC10I00 | L2040 21000005 MET0000] LET S0000 | LLH20000 ) LE1S000 LU

. + 1 | K k « | » | BlO| & |6 Ch bl
B SAMO000 SP]:IIIEIJ LK0000 SMIZEIIIIEIJ L0 0000 SMH{ P 70000 | SEP180000 | LE1ROOO0 | LLNE0000 | LE 170000 | LLNS angea e

-C SPE;JEIII S.-\.D;:UZIJD LLEt}.IUIIJ SMU"SUJEIJ LLD11EIJEIJ SMLL ‘ME:JIEIII NFOI:J:EIJJ LI1-11IJIIIJ LUPEIIIJ LI13iE.IIIJ LUEL COde POi ntS
-D -l = M| ] |m]|} | | T Y| i|¥

5P100000 | 54040000 | LMIZ00DESMOS0000 | L0000 SK14 V3 ER000 | WFO10C00 ) LITA0000 § L 120000 § LIT10000 JLY110!
el
.
E >|N|+|n L@ “|i|p

5P 0000 | S0 50000 | M0G0 |5 0A:S00060 | LR 1000 0] S01 50001 SN 530 000 MFCS0000 | LIMG0000 | L TEG000 LI15IJII( L TES000

0 -
-F §9J\£ZICIII 5P15.IIICO L-:lZ?CIIO SF'U'Q_IIIII LCIIZI1°IIOO / 5!& =P L - 1 iﬂ?‘%m‘fﬁ?y LY“I?CI.IIIZI
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How come so many different code pages in use?
The codepage problem exists in both ASCII and EBCDIC

« EBCDIC
— 10 different code pages to support Latin based script (English, French,
German etc
« 37,297, 500 etc
— 1 to support Greek (plus out of date ones)
— 1 to support Russian (plus out of date ones)

— etc

« ASCII

— 2 code pages to support Latin based scripts
« 819 for ISO (8859-1) and 1252 for Windows

— 1 to support Greek (plus out of date ones)
— 1 to support Russian (plus out of date ones)
— etc
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CCSID Considerations

» Coded Character Set Identifiers (CCSIDSs)
» CCSIDs are used to define a method of assigning and preserving the meaning
and rendering of characters through various stages of processing and
interchange.
CCSID support is particularly important when:
— Converting between encoding schemes (ASCII, EBCDIC, Unicode)
— M/ultiple national language versions, keyboards, and display stations are installed on
I5/0S
— Multiple System i servers are sharing data between systems with different national
language versions.
— The correct keyboard support for a language is not available when you want to encode
data in another language.
I5/0S supports a large set of CCSIDs.
I5/0S documents which pre-defined CCSID mappings it supports (which CCSIDs
a given CCSID can be mapped to)
— Example: CCSID 00037 can be mapped to about 100 other CCSIDs
— Some CCSIDs only map to a few other CCSIDs.
To avoid needing to assign a CCSID to every object, set the CCSID at the system
level.
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Common CCSID Values Defined on i15/0S

!z=

CCSID Char Set Description

00037 697 US, Canada, Netherlands, Portugal, Brazil, New Zealand, Australia, others
00256 697 Netherlands

00273 697 Austria, Germany
00277 697 Denmark, Norway
00278 697 Finland, Sweden

00280 697 Italy

00284 697 Spanish (Latin America)
00285 697 United Kingdom

00290 1172 Japanese

00297 697 France

00937 1175 Chinese Simplified
01025 1150 Russian

Note that the Western European languages
share the same Character Set
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Data Integrity Problems

= Whenever data needs to be converted to a different CCSID and that
CCSID has a different character set, the characters in the original CCSID
data that do not exist in the destination CCSID will be replaced or
substituted

= Enforced subset match

= Best fit
= Round trip

= Conversion is done character by character so not all characters in a field
may be changed/lost
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CCSID Example #1: Data integrity is not maintained

- Data integrity may not be maintained using CCSID 65535 across languages.
This CCSID is not recommended because it turns off automatic conversion.

« Example showing the purpose of maintaining data integrity.

« An application is being used by different language users. A database file
created by a U.S. user contains a dollar sign and is read by a user in the
United Kingdom and in Denmark. If the application does not assign CCSID
tags that are associated with the data to the file, users see different

characters.

Country Keyboard Code page CCSID Code point Character

Type
U.S. USB 037 65535 X'5B’ $
U.K. UKB 285 65535 X'5B’ £
Denmark DMB 277 65535 X'5B’ A

© 2007 IBM Corporation
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CCSID Example #2: Data integrity is maintained

 Data integrity is maintained by using CCSID tags.

« If the application assigns a CCSID associated with the data to a file, the
application can use i5/0S CCSID support to maintain the integrity of the data.
When the file is created with CCSID 037, the user in the United Kingdom (job
CCSID 285) and the user in Denmark (job CCSID 277) see the same
character. Database management takes care of the mapping.

Country Keyboard Code page CCSID Code point Character

Type
U.S. USB 037 00037 X'5B’ $
U.K. UKB 285 00285 X4A’ $
Denmark DMB 277 00277 X'67 $

© 2007 IBM Corporation
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So what is Unicode?

* Unicode is the universal character encoding standard used for
representation of text for computer processing.

» Can be used to store & process all significant current & past languages

* Unicode provides a unique hex encoded number for every character,
— no matter what the platform, program or language

* The Unicode Standard has been adopted by industry leaders
— Apple, HP, IBM, Microsoft, Oracle, SAP, Sun, Sybase, Unisys
— many others.

* Unicode is required by web users and modern standards
— XML, Java, ECMAScript (JavaScript), LDAP, CORBA 3.0, WML
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Sample Interactive Ship To Display

1243 Session A - [24 x 80] (=] <)

File Edit WVew Communication Actions Window Help

o 2 @ E = s &N 3 @

Order Mumber . . . . . . EEEE L

=4 1302 - Session successfully started
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Sample Interactive Ship To Display
Using English and CCSID 37

_r_'_"rg e 'Iﬂ'I'I 124 x o m

File Edit \iew Communication Actions Window Help

o 2 @ E = s &N 3 @

Ship To Information

Company S S O G R ABC Company
Contact S S R Bruce “Yining

SIS . s fe e et e e GR ]

Ship To:address: . . . . 36E5: Highway 52 Merth
Rochester, MM 55901

Fart Mo Fart Description Quantity
1 Hammer 13
2 nMail <
3 UWrench T
RS a i
b
=4 1902 - Session successfully started | =
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Sample Interactive Ship To Physical File DDS

ORDER (Order Summary) :

UNIQUE
R ORDREC
ORDNO 5 0
ORDSTS 1
COMPANY 40
CONTACT 40
ADDR1 40
ADDR2 40
K ORDNO
INVEN (Inventory Descriptions):
UNIQUE
R INVREC
PARTNO 5 0
PARTDESC 40
K PARTNO
ORDDET (Order Detail):
UNIQUE
R ORDDEC
ORDNO R REFFLD (ORDREC/ORDNO ORDER)
PARTNO R REFFLD (INVREC/PARTNO INVEN)
ORDERQTY 6 0
K ORDNO
K PARTNO
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Sample Interactive Ship To Display File DDS

* Command key prompts
R FMT1

* Prompt for Order Number
R PROMPT

ORDNO R
50

* Subfile for parts ordered
R SFLRCD
PARTNO R

PARTDESC R
ORDERQTY R

CF03(03)

23 4'F3=Exit'

3 2'0Order Number . . . . . .!

I 3 28REFFLD (ORDREC/ORDNO ORDER)
22 2'Incorrect Order Number'
23 4'F3=Exit'

SFL
O 12 4REFFLD (ORDDEC/PARTNO ORDDET)
EDTWRD (' , ')
O 12 12REFFLD (INVREC/PARTDESC INVEN)
O 12 65EDTWRD (' , 1)
REFFLD (ORDDEC/ORDERQTY ORDDET)
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Sample Interactive Ship To Display File DDS

* Subfile control and main display

R SFLCTL
N25
21
25
1
3
COMPANY R o 3
4
CONTACT R o 4
6
ORDSTS R O 6
8
ADDR1 R o 8
ADDR2 R o 9
11
11
11

SFLCTL (SFLRCD)

SFLSIZ (100)

SFLPAG (9)

SFLDSPCTL

OVERLAY

SFLDSP

SFLCLR
28'Ship To Information'
2'Company . .« « « « o o !
28REFFLD (ORDREC/COMPANY ORDER)
2'Contact . . . . . . . !
28REFFLD (ORDREC/CONTACT ORDER)
2'Status . . . . . . o 0t
28REFFLD (ORDREC/ORDSTS ORDER)
2'Ship to address . . . .!
28REFFLD (ORDREC/ADDR1 ORDER)
28REFFLD (ORDREC/ADDR2 ORDER)
4'Part No'
12'Part Description'
65'Quantity"
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Sample ILE RPG Interactive Program
Files and Working Fields

fshiptodspfct e workstn sfile(sflrcd:RelRecNbr)
forder if e k disk

forddet if e k disk

finven if e k disk

dRelRecNbr s 4 0
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Sample ILE RPG Interactive Program

* Prompt for order number until Command Key 3
c dow *in03 <> '1"'
c exfmt prompt

* Get summary order information if it exists

c ordno chain ordrec 50
c if *in50 = *on

c iter

c endif

* Get detail order information

c ordno setll orddec
c ordno reade orddec 51
c dow *in51 = *off

* Get translated part descriptions

c partno chain invrec

c eval RelRecNbr += 1

c write SflRcd

c ordno reade orddec 51
c enddo
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Sample ILE RPG Interactive Program

* Write the display

c write Fmtl

c if RelRecNbr > 0
c eval *in2l1l = *on

c endif

c exfmt Sflctl

c eval *in2l1l = *off

* Clear the subfile and return to prompt for order number

c eval *in25 = *on

c write SflcCctl

c eval *in25 = *off
c eval RelRecNbr = 0
c enddo

c eval *inlr = *on

c return
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Approach to Inventory Parts Descriptions

Application Order
— Program | " Detall

© 2007 IBM Corporation
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Sample Interactive Ship To Display
Using German Part Descriptions and CCSID 37

1247 Session A - [24 x 80] =1
File Edit WVew Communication Actions Window Help

A2 B s % &2 8 @@

Ship To Information

Company S S O G R ABC Company
Contact S S R Bruce “Yining
S e [ 1 S S A R a
Ship To:address: . . . . 36E5: Highway 52 Merth
Rochester, MM 55901
Fart Mo Fart Description Quantity
1 Hammer 13
2 nhMagel <
3 Schraubenschlissel T
F3=Exit
=4 1302 - Session successfully started | =

i want an . © 2007 IBM Corporation



IBM System i

Sample Interactive Ship To Display
Using German Part Descriptions and Cyrillic Company

Information — Display configured as Cyrillic (CCSID 1025)
(2 Session B - [24 x 80] e

Eile Edit Wew Communication Actions Window Help

By E o @ s et 22 8] & I

Ship To Infaormation

Company B v o S, = oem L, FoccuaA Shipping

Contact O Maeny HozaprHy

= 1 = S S a

Ship to address s A . KpacHonpecHeHCokaAa Had. , g. 18

123317 r. Mockea, Foccwua,

Fart Mo FPart Description Quantity
1 Hammer 13
2 MNagel <
3 Schraubenschl [EERRRTTE 7

Not all of part number 3’s description
displays as the character does not
exist in CCSID 1025

Same effect if user needs to see both
German and Cyrillic orders in same
session.

R | b
d]"] [1902 - Session successfully started | ,f.-'-':j

i want an . © 2007 IBM Corporation
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The Answer Is Unicode and an Emulator such as
System | Access for Web

45| Session A - X1519P4.RCHLAND.IBM.COM [X1519P4.RCHLAND.IBM.COM] - Microsoft Internet Explorer =1 =< |

r - - o3 Y-r - B l .:. .‘.: -l.
m

Eile Edit View Favorites Tools Help % > ELinks

Usear: wining

1Series Access for Web

Ship To Information

COMPaNY - v « v = = « « Poccua Shipping

Contact . ....... Masny HosAapuHy

Status . . ... ... o

Ship to addres=s . . .. HpacHonpecHeHckaa Hab., o. 18

123317 r. Mockea, Poccwa,

Fart No Part Description Quantity
i Hammer 13
2 Magel 4
3 Schraubenschlissel i
F3=Exit
I Attention || Refresh Screen || Field Exit || Page Up || Enter
| System Request || Stop Session || Reset || Page Down |

iSeries 5.4.0.05-191.5124678

é.l Daonie @ Internet
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How about Russian, Chinese, and German?
On the same panel, or different orders on same device at

different times

=J=Es

Eile Edit View Favorites Tools Help

User: wining

iSeries Access for Web

Ship To Information

@ Session A - X1519P4.RCHLAND.IBM.COM [X15319P4.RCHLAND.IBM.COM] - Microsoft Internet Explorer

Company

Contact

Status

Ru=ssian & China world coverage

CREERE

H

Ship to addre=ss .. ..

KpacHonpecHeHckana Hab., a. 18
123317 r. Mockea, Poccua,

=T [ XTI -
[ poars] 63

System: X1519P34. RCHLAND . IBM.COM

% >

Links

IBM iSeries Service

Part No Part Description Quantity
1 Hammer 13
2 Magel 4
3 Schraubenschlissel 7
F3=Exit
| Attention || Refresh Screen || Field Exit || Page Up || Enter
| System Request || Stop Session || Reset || Page Down |

>
i
i

5.4.0.05-191.51 24678

Internet

Done
| | want an . © 2007 IBM Corporation
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Only Database Definition Changes to Support
Unicode for This Example

* ORDER file:

R ORDREC
ORDNO
ORDSTS
COMPANY
CONTACT
ADDR1
ADDR2

K ORDNO

* INVEN file:

R INVREC
PARTNO
PARTDESC

K PARTNO

* ORDER DETAIL file:

R ORDDEC
ORDNO
PARTNO
ORDERQTY

K ORDNO

K PARTNO

o o

UNIQUE
5 0
1
40 CCSID(13488 20)
4 CCSID(13488 20)
4 CCSID(13488 20)
40 CCSID(13488 20)

UNIQUE

5 0
40@) CSID (13488 20

UNIQUE

REFFLD (ORDREC/ORDNO ORDER)
REFFLD (INVREC/PARTNO INVEN)

No need to change ORDSTS as
Status code does not need to be
internationalized

Other character based fields are
changed to Graphic with

CCSID 13488 and a display
length of 40 bytes (20 x 2)

Do need to recompile *DSPF and RPG application to pick up new definitions

i want an . © 2007 IBM Corporation
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More Complex Programs Most Likely Need
Changes

* Working variable definitions

* ILE RPG PTFs to help unlike data type operations:
— Eval
— If, When, DOW, DOU
— Inz

— VBR3: S124532
— V5R4: S126312
— V5R4: S125232 if compiling to V5R3 release

* but some areas to watch out for:
— Concatenation

— %scan
— Same named fields on | specs

— Parameter passing

i want an . © 2007 IBM Corporation
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Need more control?

* There are many ways within i5/0S to convert data from one CCSID to
another CCSID:

— Copy To/From Import File
— Logical Files

— Copy File

— etc

* But what if you want to directly control the conversion within your
application program?
— Direct communications with another system
— Utilities don’t meet exact requirements
— etc

— Use iconv — a system API for data conversion
— Iconv is what's effectively used by the system under the covers...

i want an . © 2007 IBM Corporation
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iconv

Prototypes for common routines

h dftactgrp (*no)

dSetConvert
d InputCCSID
d OutputCCSID

dConvert
d Input
d Len Input

dEndConvert

d ConvDesc

i want an . © 2007 IBM Corporation

pr

pPr

pr

10i

101

101

101

101

101

0 value

0 value

value

value

Some common functions to
help you on your way.

SetConvert: what CCSID do
you want to convert from
and to

Convert: the name says it all
and can be called as many
times as you want

EndConvert: for when you're
done using Convert

extproc('iconv close')

value like(cd)
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Iconv

Working variables

dcd ds

d cdBins 10i 0 dim(13)

dInput Variable S 50 inz ('Some variable data')
dInput Number S 10i 0 inz(101355)

dOutput Value S 4096

dLen Output S 10i O

dRtnCde S 10i 0

| want an . © 2007 IBM Corporation
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iconv
Specify what CCSID to convert from and to

* Set our working CCSID to 37 for this example and ask for
* conversion to UTF 16

c eval RtnCde SetConvert (37 :1200)

c if RtnCde 0

| want an . © 2007 IBM Corporation
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iconv
Convert a character variable

* Convert an EBCDIC field (note: don't trim input Unicode fields when
* using a character based definition (as in this example) as a

* leading/trailing x'40' can easily be real data in Unicode - trim

* would be OK if the field is defined as UCS-2 (datatype C))

Convert (%addr (Input Variable)
:%len (%trimr (Input Variable)))
-1

eval RtnCde

if RtnCde

'Text Error' dsply

Q Q0 o Q0 a

else

* Output Value now contains the converted field with a length of

* Len Output bytes

c endif

i want an . © 2007 IBM Corporation
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iconv
Convert a numeric value

* Convert a numeric variable (101355)

c eval Input Variable = %char (Input Number)

c eval RtnCde = Convert (%addr (Input Variable)
c :%len (%char (Input Number)))

c if RtnCde = -1

c 'Number Error'dsply

c else

* OQutput Value now contains the converted field with a length of

* Len Output bytes

c endif

| want an . © 2007 IBM Corporation
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iconv
When you are done

* Close the cd after all conversions are done

c eval RtnCde = EndConvert (cd)
c endif

c eval *inlr = '1!

c return

| want an . © 2007 IBM Corporation
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iconv
SetConvert common routine

pSetConvert b

dSetConvert pi 10i O

d InputCCSID 10i 0 value

d OutputCCSID 10i 0 value
dConvertOpen pr 52a extproc ('QtgIconvOpen')
d ToCode * value

d FromCode * value

dToCode ds

d ToCCSID 10i 0

d ToConvAlt 10i 0 inz(0)

d ToSubAlt 10i 0 inz (0)

d ToStateAlt 10i 0 inz (0)

d ToLenOpt 10i 0 inz(0)

d ToErrOpt 10i 0 inz(0)

d TReserved 8 inz (*allx'00"')
dFromCode ds

d FromCCSID 10i O

d FromConvAlt 10i 0 inz (0)

d FromSubAlt 10i 0 inz(0)

d FromStateAlt 10i 0 inz(0)

d FromLenOpt 10i 0 inz(0)

d FromErrOpt 10i 0 inz(0)

d FReserved 8 inz (*allx'00"')

| want an . © 2007 IBM Corporation
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:

iconv
SetConvert common routine
c eval FromCCSID = InputCCSID
c eval ToCCSID = OutputCCSID
c eval cd = ConvertOpen( %addr (ToCode)
c :%addr (FromCode) )
c if cdBins (1) = -1
c 'Open Error' dsply
c return -1
c else
c return 0
endif

pSetConvert e

| want an . © 2007 IBM Corporation
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iconv

Convert common routine

pConvert b

dConvert pi 101 O

d Input Pointer * value

d Input Length 10i 0 value

diconv pr 10i 0 extproc('iconv')
d ConvDesc value like(cd)
d InputData * value

d InputDatalLeft 101 O

d OutputData * value

d OutputDatalLeft 10i O

dOutBufPtr S *

dInBytesLeft S 10i O

dOutBytesLeft S 10i O

i want an . © 2007 IBM Corporation
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iconv

Convert common routine

* reset InBytesLeft, OutBytesLeft, and OutBufPtr each time as iconv

* API updates these values

eval
eval
eval
eval

if
'Conv Error' dsply
return
else
eval

return
endif

(0 T @ T © T o TN T T T N o Y T N T T 0 N o B ¢ |

pConvert e

InBytesLeft = Input Length
OutBytesLeft = %len(Output Value)
OutBufPtr = %addr (Output Value)
RtnCde = iconv( cd

:%addr (Input Pointer)

:InBytesLeft
:%addr (OutBufPtr)
:OutBytesLeft)
RtnCde = -1
-1

Len Output = %len (Output Value)
- OutBytesLeft
0
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References

« System | globalization home page

— http://mvww-03.ibm.com/servers/eserver/iseries/software/globalization/

e List & view of IBM codepages

— http:/mww-03.ibm.com/servers/eserver/iseries/software/globalization/codepages.htmi

* G11N Api’'s

— http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp?topic=/apis/nis1l.htm

* Unicode site

— http://www.unicode.org

| want an . © 2007 IBM Corporation



IBM System i

Examples in Other Languages

| want an . © 2007 IBM Corporation



IBM System i

Ship to Application - COBOL

PROCESS CVTPICNGRAPHIC.

IDENTIFICATION DIVISION.
PROGRAM-ID. SHIPTOCBL.

ENVIRONMENT DIVISION.
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT Ship-To-DSPF ASSIGN TO WORKSTATION-SHIPTODSPF
ORGANIZATION IS TRANSACTION
ACCESS MODE IS DYNAMIC
RELATIVE KEY IS RelRecNbr.
SELECT Order-File ASSIGN TO DATABASE-ORDER
ORGANIZATION IS INDEXED
RECORD KEY IS OrdNo OF OrdRec
ACCESS MODE IS DYNAMIC.
SELECT Order-Detail ASSIGN TO DATABASE-ORDDET
ORGANIZATION IS INDEXED
RECORD KEY IS EXTERNALLY-DESCRIBED-KEY
ACCESS MODE IS DYNAMIC.
SELECT Inven-File ASSIGN TO DATABASE-INVEN
ORGANIZATION IS INDEXED
RECORD KEY IS PartNo OF InvRec
ACCESS MODE IS DYNAMIC.
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Ship to Application - COBOL

DATA DIVISION.
FILE SECTION.
FD Ship-To-DSPF.
01 Ship-To-DSPF-Records.
COPY DDS-ALL-FORMATS OF SHIPTODSPF.
FD Order-File.
01 Order-File-Records.
COPY DDS-ALL-FORMATS OF ORDER.
FD Order-Detail.
01 Order-Detail-Records.
COPY DDS-ALL-FORMATS OF ORDDET.
FD Inven-File.
01 Inven-File-Records.
COPY DDS-ALL-FORMATS OF INVEN.

WORKING-STORAGE SECTION.
01 Prompt-I-DS.

COPY DDS-PROMPT-I OF SHIPTODSPF.
01 SFLRCD-O-DS.

COPY DDS-SFLRCD-O OF SHIPTODSPF.
01 SFLCTL-I-DS.

COPY DDS-SFLCTL-I OF SHIPTODSPF.
01 SFLCTL-O-DS.

COPY DDS-SFLCTL-O OF SHIPTODSPF.

01 RelRecNbr PIC 9(4) VALUE O.
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Ship to Application - COBOL

PROCEDURE DIVISION.

MAIN-LINE.
OPEN I-O Ship-To-DSPF.
OPEN INPUT Order-File, Order-Detail, Inven-File.
MOVE ZEROS TO PartNo of OrdDec

PERFORM UNTIL INO3 OF SFLCTL-I-DS EQUAL B"1"
WRITE Ship-To-DSPF-Records FORMAT "PROMPT"
READ Ship-To-DSPF INTO Prompt-I-DS
IF INO3 OF Prompt-I-DS EQUAL B"1"

GO TO Domne
END-IF

MOVE OrdNo OF Prompt-I-DS TO OrdNo of OrdRec,

OrdNo of OrdDec
READ Order-File INVALID KEY MOVE B"1l" TO IN50
END-READ
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Ship to Application - COBOL

IF IN50 NOT EQUAL B"1"
MOVE CORR OrdRec TO SflCtl-O OF Sf1Ctl-0-DS
MOVE 0 TO RelRecNbr
MOVE B"1" TO IN25 OF Sf1Ctl-0O-DS
WRITE Ship-To-DSPF-Records FROM
Sf1Ctl-O0 OF Sf1Ctl-0-DS FORMAT IS "SFLCTL"
MOVE B"Q0" TO IN25 OF Sf1lCtl-0-DS
MOVE ZEROS TO PartNo OF OrdDec
START Order-Detail KEY NOT LESS THAN
EXTERNALLY-DESCRIBED-KEY
READ Order-Detail NEXT
PERFORM WITH TEST BEFORE UNTIL
OrdNo OF OrdDec NOT EQUAL OrdNo OF Prompt-I-DS
MOVE PartNo OF OrdDec TO PartNo of InvRec
READ Inven-File
KEY IS PartNo OF InvRec
ADD 1 TO RelRecNbr
MOVE CORR OrdDec TO Sf1lRcd-O OF SflRcd-0O-DS
MOVE CORR InvRec TO Sf1lRcd-O OF SflRcd-0O-DS
WRITE SUBFILE Ship-To-DSPF-Records FROM SflRcd-O-DS
FORMAT IS "SFLRCD"
READ Order-Detail NEXT
AT END MOVE ZEROS TO PartNo OF OrdDec
END-READ
END-PERFORM
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Ship to Application - COBOL

IF RelRecNbr > 0
MOVE B"1" TO IN21 OF Sf1Ctl-0O-DS
ELSE
MOVE B"O" TO IN21 OF Sf1Ctl-0O-DS
END-IF
WRITE Ship-To-DSPF-Records FROM Sf1Ctl-0O-DS
FORMAT IS "SFLCTL"
READ Ship-To-DSPF INTO Sf1Ctl-I OF SflCtl-I-DS
END-IF
END-PERFORM.

Done.

CLOSE Ship-To-DSPF, Order-File, Order-Detail, Inven-File.
STOP RUN.
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iconv - COBOL

PROCESS NOMONOPRC.

IDENTIFICATION DIVISION.

PROGRAM-ID. CVTCBL.

DATA DIVISION.

WORKING-STORAGE SECTION.

01

01

01

01

01

01
01

Conv-Desc
05 cdBins
Input-Variable

Input-Number

Length-Input
Output-Value
Length-Output
Rtn-Cde

GLOBAL.
PIC S9(9) BINARY OCCURS 13.
PIC X(50)
VALUE "Some variable data".
PIC S9(9) BINARY
VALUE 101355.
PIC S9(9) BINARY.
PIC X (4096) GLOBAL.
PIC S9(9) BINARY GLOBAL.
PIC S9(9) BINARY.
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iconv - COBOL

PROCEDURE DIVISION.
MAIN-LINE.
Set our working CCSID to 37 for this example and ask for
* conversion to UTF 16
CALL "SetConvert" USING BY VALUE 37,
BY VALUE 1200,
RETURNING Rtn-Cde.
IF Rtn-Cde = 0

Convert an EBCDIC field (note: don't trim input Unicode fields
when using a character based definition (as in this example)
as a leading/trailing x'40' can easily be real data in Unicode
leading/trailing x'40' can easily be real data in Unicode -
trim would be OK if the field is defined as UCS-2 (National))

* * ¥ * *

COMPUTE Length-Input =
FUNCTION LENGTH( FUNCTION TRIMR( Input-Variable))
CALL "Convert" USING BY VALUE
ADDRESS OF Input-Variable,

BY VALUE Length-Input,
RETURNING Rtn-Cde
IF Rtn-Cde = -1
DISPLAY "Text Error"
END-IF

* OQutput-Value now contains the converted field with a length of
* Length-Output bytes
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iconv - COBOL

* Convert a numberic wvariable

MOVE Input-Number TO Input-Variable
MOVE FUNCTION TRIML( Input-Variable, "0")
TO Input-Variable
COMPUTE Length-Input =
FUNCTION LENGTH( FUNCTION TRIMR( Input-Variable))
CALL "Convert" USING BY VALUE
ADDRESS OF Input-Variable,

BY VALUE Length-Input,
RETURNING Rtn-Cde
IF Rtn-Cde = -1
DISPLAY "Number Error"
END-IF

* Output-Value now contains the converted field with a length of
* Length-Output bytes
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iconv - COBOL

ELSE
DISPLAY "SetConvert error"
END-IF

* Close the cd after all conversions are done
CALL LINKAGE PRC "iconv_close“ USING
BY REFERENCE Conv-Desc,

RETURNING Rtn-Cde.
STOP RUN.
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iconv - COBOL

IDENTIFICATION DIVISION.
PROGRAM-ID. "SetConvert".

DATA DIVISION.

WORKING-STORAGE SECTION.

COPY QTQICONV OF QSYSINC-QCBLLESRC REPLACING
==01 QTQCODE== BY ==01 QTQCODE IS TYPEDEF==.

01 Rtn-Cde PIC S9(9) BINARY.
01 From-Code.

05 From-Environment TYPE QTQCODE.
01 To-Code.

05 To-Environment TYPE QTQCODE.

LINKAGE SECTION.
01 Input-CCSID PIC S9(9) BINARY.
01 Output-CCSID PIC S9(9) BINARY.
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iconv - COBOL

PROCEDURE DIVISION USING BY VALUE Input-CCSID,

BY VALUE Output-CCSID,
RETURNING Rtn-Cde.

MAIN-LINE.

MOVE
MOVE
MOVE
MOVE
CALL

LOW-VALUES TO To-Code.
LOW-VALUES TO From-Code.
Input-CCSID TO CCSID OF From-Code.
Output-CCSID TO CCSID OF To-Code.
LINKAGE PRC "QtgIconvOpen" USING
BY REFERENCE To-Code,
BY REFERENCE From-Code,
RETURNING Conv-Desc.

IF cdBins(1l) = -1
DISPLAY "Open error"
MOVE -1 TO Rtn-Cde

ELSE

MOVE 0 TO Rtn-Cde

END-IF

GOBACK.

END PROGRAM "SetConvert".
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iconv - COBOL

IDENTIFICATION DIVISION.
PROGRAM-ID. "Convert".

DATA DIVISION.
WORKING-STORAGE SECTION.
01 Rtn-Cde

01 Output-Buffer-Pointer
01 Input-Bytes-Left

01 Output-Bytes-Left

LINKAGE SECTION.
01 Input-Pointer
01 Input-Length
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iconv - COBOL

PROCEDURE DIVISION USING BY VALUE Input-Pointer,
BY VALUE Input-Length,
RETURNING Rtn-Cde.
MAIN-LINE.

* Reset Input-Bytes-Left, Output-Bytes-Left, and
* Output-Buffer-Pointer each time as iconv updates these values

MOVE Input-Length TO Input-Bytes-Left.

MOVE LENGTH OF Output-Value TO Output-Bytes-Left.

SET Output-Buffer-Pointer TO ADDRESS OF Output-Value.
CALL LINKAGE PRC "iconv" USING

BY VALUE Conv-Desc,

BY VALUE ADDRESS OF Input-Pointer,
BY REFERENCE Input-Bytes-Left,

BY VALUE ADDRESS OF

Output-Buffer-Pointer,
BY REFERENCE Output-Bytes-Left,

RETURNING Rtn-Cde.
IF Rtn-Cde = -1
DISPLAY "Conv Error"
ELSE

COMPUTE Length-Output = LENGTH OF Output-Value -
Output-Bytes-Left
MOVE 0 TO Rtn-Cde
END-IF
GOBACK.

END PROGRAM "Convert".

END PROGRAM CVTCBL.
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iconv - CL

PGM

DCL VAR (&FROMCCSID) TYPE(*INT) VALUE(37)

DCL VAR (&TOCCSID) TYPE (*INT) VALUE (1200)

DCL VAR (&RC) TYPE (*INT)

DCL VAR (&§MOVESIZE) TYPE (*INT) VALUE (32)

DCL VAR (&INBYTELEFT) TYPE (*INT)

DCL VAR (&OUTBYTLEFT) TYPE (*INT)

DCL VAR (&INPUTVAR) TYPE (*CHAR) VALUE('Some +
variable data')

DCL VAR (&INPUTNUM) TYPE (*INT) VALUE(101355)

DCL VAR (&INPUTCHR) TYPE (*CHAR) LEN(6)

DCL VAR (&INPUTPTR) TYPE (*PTR)

DCL VAR (&OUTPUTPTR) TYPE (*PTR)

DCL VAR (&OUTPUTVAR) TYPE (*CHAR) LEN(4096)

DCL VAR (&CD) TYPE (*CHAR) LEN(52)

DCL VAR (&CDRC) TYPE (*INT) STG(*DEFINED) DEFVAR (&CD)

DCL VAR (&FROMCODE) TYPE (*CHAR) LEN(32)

DCL VAR (&FCCCSID) TYPE (*INT) STG(*DEFINED) +
DEFVAR (&FROMCODE)

DCL VAR (&TOCODE) TYPE (*CHAR) LEN(32)

DCL VAR (&TCCCSID) TYPE (*INT) STG(*DEFINED) +
DEFVAR (&TOCODE)
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/* Initialize &TOCODE and &FROMCODE to all x'00'l
/* and set the appropriate CCSID values

CALLPRC

CHGVAR
CALLPRC

CHGVAR

CALLPRC

IF
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PRC(' PROPB') PARM( (&TOCODE) (X'00' *BYVAL) +

(&MOVESIZE *BYVAL))

VAR (&TCCCSID) VALUE (&TOCCSID)

PRC(' PROPB') PARM( (&FROMCODE) (X'00' +
*BYVAL) (&MOVESIZE *BYVAL))

VAR (&FCCCSID) VALUE (&FROMCCSID)

PRC('QtgIconvOpen') PARM( (&TOCODE) +
(&FROMCODE) ) RTNVAL (&CD)

COND (&CDRC = -1) THEN (DO)

SNDPGMMSG MSG('Open error') TOPGMQ (*EXT)

RETURN

ENDDO



IBM System i

iconv - CL
CHGVAR VAR (&INPUTPTR) VALUE (%ADDRESS (&INPUTVAR))
CHGVAR VAR (&OUTPUTPTR) VALUE (%ADDRESS (&OUTPUTVAR) )
CHGVAR VAR (& INBYTELEFT) VALUE (18)
CHGVAR VAR (&OUTBYTLEFT) VALUE (4096)
CALLPRC PRC('iconv') PARM((&CD *BYVAL) (&INPUTPTR) +
(&INBYTELEFT) (&OUTPUTPTR) (&OUTBYTLEFT)) +
RTNVAL (&RC)
IF COND (&RC = -1) THEN (DO)
SNDPGMMSG MSG('Conv error') TOPGMQ (*EXT)
RETURN
ENDDO

i want an . © 2007 IBM Corporation



IBM System i

iconv - CL

CHGVAR VAR (&INPUTCHR) VALUE (&INPUTNUM)

CHGVAR VAR (&INPUTPTR) VALUE (%$ADDRESS (&INPUTCHR) )
CHGVAR VAR (&OUTPUTPTR) VALUE (%SADDRESS (&OUTPUTVAR) )
CHGVAR VAR (&INBYTELEFT) VALUE(6)

CHGVAR VAR (&OUTBYTLEFT) VALUE (4096)

CALLPRC PRC('iconv') PARM((&CD *BYVAL) (&INPUTPTR) +

(&INBYTELEFT) (&OUTPUTPTR) (&OUTBYTLEFT)) +
RTNVAL (&RC)

IF COND (&RC = -1) THEN (DO)
SNDPGMMSG MSG('Number error') TOPGMQ (*EXT)
RETURN
ENDDO

CALLPRC PRC('iconv _close') PARM( (&CD))

ENDPGM
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Code Page 37: US, Canada others
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“: 4 | 5 | 6| 7|8 |9 |A|B|Cc|D|E|F
ole el lelele e lele o ]o]o
Alem e o 8T a T (8l eTalr ]
2l e [Aalele kel xle]xls].2
sl el elelt el -TeclLlr]s
ala e lAalelelm e leln [ M]ul]s
s/ (i [Alilelalvia[s[N]v]s
63 |3 [A[1 e lolw g F o w]s
A LA L e la e e e lx ]
sl sl el Ll el el By | B
ol a8l Tl e laliTrz]s

a
LA N0 00 LU e LOWASS0D S T5000 LR e ] o R SO0 S MSE D] SPEANNC [ w i | e ] HENE WS 8 DOE 1R

Bl . s . # » 2 & i} O U
TR SO0 SIS 00 SRALOO0C SIS0 EMCI00N L ) ST IO LS < LS L RN LS00
L] < " %o & 8 * b - ' Y 1
SRR SR NCE S CTRNC SR CMIOC L DERNIC LAS T [RRCE LDECANC EME D) EL ] S S SN D00 SR D
[ - ]
Dl o« - ' . Y & i O o
S Dl i ] SNERC IO HICE0000 L 1S S04 D000 L 1O 000 Pl i il < LTHER] L AN (LS i)
E| + : > = | p | 22| P ’ & @ | 6| U
SR D000 S 0000 SRCED00D e LT S50 LASSTR00 [BELesii] S0 TOOC pLaRii e e Lo L N LU 000
Fl 1 A ? B + | B | ® x & O
SOOI Elsg i) Ei- i) EICA D00 SALCNOC D B0 D000 ERIHIEC EADTNNGD Pl i e LY 1800 LN B3

Code Page 00273

i want an . © 2007 IBM Corporation



IBM System i

Code Page 1025: Cyrillic
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Unicode information

« Example Unicode scripts supported

— Armenian, Ethiopic, Devanagari, Mongolian, Cherokee, Lao, Deseret, Arabic,
Hebrew, Ancient Greek, Musical Symbols, Tibetan and many more.

— Characters have full names like
LATIN CAPITAL LETTER A
or
BENGALI CURRENCY NUMERATOR ONE LESS THAN THE
DENOMINATOR

— Also use U+xxxx to refer like
U+0041 or U+0958
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Encoded chars examples

The string “AaA” (the character A with Ring accent)

* ASCII
— X'41', x'61x, X'C5'
« EBCDIC
— X'C1', x'91', x'67"
* Unicode UTF-8
— X'41', x'61', x'*C385'
Note: ASCII x'C5' becomes multibyte in UTF-8
* Unicode UTF-16
— X’'0041', x'0061', x'00C5'
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