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l Unicode Essentials

m Character encoding schema for (nearly) all characters used world
wide
10680 o baa oall 5 el 2 Lein Arabic
11 7% R Unicode(#: — i/AZ X BB #8)? in Chinese (Traditional)

What 1s Unicode? in English

fo adob vBoymoo? in Georgian

T eivor to Unicode? in Greek
T %41 §2 in Hindi

Cog'é Unicode? mn Italian

I _-_O— K& ATA ?in Japanese
F ]2 =4] th3H? in Korean

Jto Takoe Unicode? 1 Russian

m Each character has a unique number (,,Unicode code point®)
& Notation U+nnnn (where nnnn are hexadecimal digits)

m See http://www.unicode.orqg for complete code charts
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l Demo - View table content in Old MDMP World

West European View

Data Browser: Ta
Dz« aa| 8 B|a? %:
E|COLOR |SPRAS |NAME

B DE blau

G grin

R rot

Y gelb

B EN blue

G green

R red

Y

B JA OA

G -1

R )

Y c]

B KO A8 »

G RE-1»6

R »j°E»d

Y 3efong,
[ 44

Japanese View Korean View
o] 2ol EZ] (T}
@ 0

7 75 4 5l of Ef H e - A/
~ala |86 awv] e » | @ala ellale ¥|al
&/COLOR |SPRAS ANAME COLOR |SPRAS |NAME

B |DE N

G gr ¢+ \ & <gr? )

E g R rot”

¥ gelb Y gelb

B EN blue B EN blue

G green G green

E red R red

Y vellow Y /gﬁllow

B JA 5 B JA o

G o G =

R i R oF

1 / Y =

B KO b - - B Ko SaAoh

G Frdv G @—

R iﬁ-n (J‘ﬂ- * R w

¥ Fee g : o

4.7 [ 4.7
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® In an MDMP (Multi Display Multi Processing Code Page) system character data is
encoded in different code pages. Depending on the view you choose, you will handle
only a part of the data correctly. In an MDMP system you have to take care of the

proper use of language keys.

W Byte representation of the character data in the database and in the memory of the

application server:

- German :rot X'726F74°

- English :red X'726564"

- Korean : %3 x'BBA1BOA3BBF6*
- Japanese : 7R x'90D4"

ISO-8859-1
ISO-8859-1
KSC5601
SJIS




l Demo - View table content on Unicode System

Data Browser: Ta
Des «aaleBrlaz ®l:
COLORSPRAS|NAME
B DE blau
G DE gran
R DE rot
Y DE gelb
B EN blue
G EN green
R EN red
Y EN vellow
B JA =
G JA 3
R JA 7
Y JA E
B KO I g
G KO =54
R KO i 2t A
Y KO S
| 4 7

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0 THE BEST-RUN BUSINESSES RUN SAP Wz

B In a Unicode system the character data is encoded in only one code page. There is
only one view: Missinterpretation of the data is not possible.

B Byte representation of the character data in the memory of the application server with
the UTF-16 variant of Unicode:

- German :rot x'0072006F0074" UTF-16 Big Endian
- English :red x'007200650064" UTF-16 Big Endian
- Korean :%7HA X'BE68AC04C0CY* UTF-16 Big Endian
- Japanese : 7R x'8D64" UTF-16 Big Endian

B The database may contain the same byte representation or any 1:1 transformation into
any other Unicode representation (UTF-8, UTF-16 Big Endian, UTF-16 Little Endian)




l Representation of Unicode Characters

Platform dependent byte order
2 byte alignment restriction

Variable length, 1 character = 1...4 bytes
Platform independent

no alignment restriction
7 bit US ASCII compatible

Fixed length, 1 character = 2 bytes (surrogate pairs = 2 + 2 bytes)

Character Unicode UTF-16 UTF-16 UTF-8
codepoint big endian little endian
a U+0061 00 61 61 00 61
a U+00E4 00 E4 E4 00 C3 A4
a U+03B1 03 B1 B1 03 CE B1
% U+3479 3479 79 34 E3 91 B9
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l Transparent Unicode Enabling of R/3

m Separate Unicode and non-Unicode versions of R/3

ABAP
source

m No explicit Unicode data type in ABAP

= 1 character = 1 byte
(types C, N, D, T, STRING)

(§]3]{eJ0Ys =] - Non-Unicode kernel
» Non-Unicode database

-
= 1 character = 2 bytes (UTF16),

(types C, N, D, T, STRING)
= Unicode kernel
= Unicode database

Unicode

K

m Single ABAP source for Unicode and non-Unicode systems
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l Transparent Unicode Enabling of R/3

m Major part of ABAP coding is ready for Unicode without any
changes

m Minor part of ABAP coding has to be adapted to comply with
Unicode restrictions

¢ Syntactical restrictions
¢ Additional runtime checks

¢ Runtime tests for semantic changes
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l Unicode-Enabled ABAP Programs

Attribute set
(Unicode enabled)

m Required to run on a Unicode system

Non-Unicode Unicode
system

ok

system
ok

Atrribute not set
(not Unicode
enabled)

ok

not allowed

¢ apply at compile and at run time

(almost) identical behavior
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m If attribute is set, additional restrictions:

¢ apply in Unicode systems and in non-Unicode systems
¢ ensure that program will run on non-Unicode and Unicode systems with

THE BEST-RUN BUSINESSES RUN SAP w

B Attribute can be set for all program objects, i.e. reports, function pools, classes,

interfaces, type pools, ...




Example: Unicode enabled program

Type Executable praogram g

Status g

Application i
Authorization Group

Development class _ Private Test Programs and Utilities

Logical datahase

Selection screen
ditor lock
Unicode checks active

Fixed point arithmetic
[] startusing variant

=@ %
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10




l Contents

Part | - SAPs approach to Unicode
® Demo - Unicode vs. Non-Unicode R3
m Unicode Essentials

m Transparent Unicode Enabling for R/3

Part Il - Unicode Enabled ABAP

m Unicode Restrictions
m New ABAP Features

Part Ill - Tools for Unicode Enabling

m Migration to Unicode
m Unicode Scan UCCHECK
m Coverage Analyzer SCOV

Exercises

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0 THE BEST-RUN BUSINESSES RUN SAP w:

11




l Unicode Enabled ABAP - Overview

m Platform independence
¢ Identical behavior on Unicode and non-Unicode systems
m Highest level of compatibility to the pre-Unicode world
& Minimize costs for Unicode enabling of ABAP Programs

m Improved security, maintainability, and readability of ABAP
programs

m Clear distinction between character and byte processing
1 Character <> 1 Byte

m Enhanced checks prevent programming based on memory layout
assumptions

m Improved conversion facilities
m Improved dataset interface
m Improved support for dynamic programming
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l Unicode Restrictions - String Processing

CONCATENATE cf1 cf2 TO cf 3.
IF cf1 CS cf 2.

String operations are only allowed for character-like operands
& ABAP types C, N, D, and T, STRING
¢ Structures consisting only of characters (C, N, D, T)
¢ X and XSTRING are no longer considered character-like types

CONCATENATE xf1 xf2 TO xf3 | N BYTE MODE.
| F xf1 BYTE-CS xf 2.

Variants of string operations for byte processing
& Addition ,,IN BYTE MODE* for statements
# Prefix ,,BYTE-“ for comparison operations

m Only operands of type X or XSTRING allowed

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0
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l Unicode Restrictions - Length and Distance

m Counted in bytes or in characters? Specify!
DESCRI BE FIELD...LENGTH... I N (BYTE | CHARACTER) MODE

DESCRI BE DI STANCE BETWEEN ... AND ... INTO...
IN (BYTE | CHARACTER) MODE.

FORMwite3 USING fld TYPE c.
DATA: fldlen TYPE i.
DESCRI BE FIELD fld LENGTH fldlen | N CHARACTER MODE.
IF fldlen >= 3.
WRITE: / fld(3).
ENDI F.
ENDFORM
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l Unicode Restrictions - MOVE

m Matching data layout (,,fragment views*) required

struc1: C(6) N(4) His)

WY Co oo oo e cw e

<
<

A
A

C(10) X(3) c@) | P(@8) . fragments
DATA: DATA:
BEG N OF cstru, BEG N OF xstru,
Tirst( 10} [YPE 6, fi1st(10) TYPE ¢,
tab(1) TYPE c, tab(1) TYPE x VALUE ' 09',
kast(10) 1YPE C. last(10)  [YFE €
END OF cstru. END OF xstru.
cstru = xstru. "Uni code error!
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B Same rule as for MOVE applies for implicit Moves too:
@ Operations for internal tables: LOOP AT itab INTO wa ...

€@ Comparison between structures
€@ Moving/Comparing Internal Tables: rules based on line types of tables

& Database Operations with workareas:
® SELECT * FROM dbtab INTO wa ...
® SELECT * FROM dbtab INTO TABLE wa ...
® UPDATA dbtab FROM wa ...
o .
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l Unicode Restrictions — Access with Offset or Length

m Structure must begin with characters
m Offset/length counted in characters

m Access only allowed within the character type prefix of a structure

N C(4)_X@)__C(5)
+off(len)

m Access must not exceed field boundaries
m If ASSIGN fails, field-symbol is set to ,,unassigned”

m New ... RANGE addition allows the permissible boundaries
to be expanded

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0 HE BEST-RUN BUSINESSES RUN SAP w

B In the past, ASSIGN with offset/length access exceeding field boundaris has been
used in some cases for processing "repetition groups" within structures. Now, there is
a new statement ,ASSIGN ... INCREMENT...“ available for processing ,repetition
groups” within structures on a more abstract and a more secure level.

16




l New ABAP Features - Character Utilities

m Constant attributes with system specific values

charsi ze length of 1 character in bytes
new i ne

cr |f

formfeed

hori zontal tab

vertical tab

backspace
m nchar X’00° in non-Unicode systems, U+0000 in Unicode systems
maxchar X‘FF* in non-Unicode systems, U+FFFD in Unicode systems

CLASS cl _abap_char _utilities DEFI N TI ON LQAD.
DATA: text TYPE string.

REPLACE cl _abap_char _utilites=>horizontal tab
W TH space I NTO text.
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B Use the constant attributes rather than hard coding byte values
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l New ABAP Features - Extended File Interface

OPEN DATASET dsn | N TEXT MODE

ENCODI NG ( DEFAULT | UTF-8 | NON- UNI CODE) .
TRANSFER t ext TO dsn.

READ DATASET dsn | NTO text.

m  Only character-like fields allowed for reading / writing text files
m Explicit open required in Unicode enabled programs

OPEN DATASET dsn | N LEGACY (TEXT | Bl NARY) MODE

(LITTLE | BIG ENDI AN
CODEPAGE cp.

m Reading or writing data in a format compatible to non-Unicode systems
m  Not character-like structures allowed

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0 THE BEST-RUN BUSINESSES RUN SAP w

B |f you open your text file with ENCODING DEFAULT, the text format used for reading
or writing data will be platform dependent:

€ In an non-Unicode system, data will be written in non-Unicode format

€ In a Unicode-system, data will be written in Unicode format UTF-8
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l New ABAP Features - Conversion Classes

m Code page conversion

¢ Unicode / non-Unicode code pages
m Endian conversion

# little endian / big endian byte order
m Character conversion

¢ Unicode codepoint / ABAP character

ABAP Class Conversion

CL_ABAP_CONV_I N _CE any code page 2> system code page
CL_ABAP_CONV_OQUT_CE system code page - any code page
CL_ABAP_CONV_X2X CE any code page - any code page
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B Use this classes to replace TRANSLATE CODEPAGE ( and TRANSLATE NUMBER
FORMAT)
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l New ABAP Features - Includes with Group Names

TYPES: BEG N OF t_key,
k1(2) TYPE x,
k2(2) TYPE c,

END OF t_key.

TYPES: BEG N OF t _rest,
r1(10) TYPE c,

r2(10) TYPE c,
END OF t _rest.

DATA: BEG N OF stru.
| NCLUDE TYPE t _key as key.
| NCLUDE TYPE t _rest as rest
DATA: END CF stru.

DATA: skey TYPE t_key,
srest TYPE t_rest.

Pre-Unicode

skey stru(4).
srest st ru+4(20).
WRI TE: stru-r2.

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0

stru

| AN

ki k2 rl1 r2
H_J H_J
key rest

Unicode enabled with group names

skey stru-key.
Srest stru-rest.
WRI TE: stru-r2.

B Use this feature to avoid offset programming

B The example above shows the use of includes with group names defined in ABAP.
Similarly, you can introduce group names for includes in DDIC structures (transaction

SE11 - tab strip components = entry in col

20

umn ‘group’)




l New ABAP Features - Import/Export Data Buffer

m Writing data to an xstring.

DATA: ny_buffer TYPE xstring.
dat al TYPE sone_t ype.

EXPORT id = datal TO DATA BUFFER ny_buffer.

& Data is stored in a platform-independent format

¢ Contents of xstring can be exchanged with any other 6.10-system (Unicode
and non-Unicode)

m Reading data from an xstring

FORM read_buffer USING buffer TYPE xstring.
DATA: fld2 TYPE sone_type.
| MPORT id = fl d2 FROM DATA BUFFER buffer.

ENDFORM
¢ Automatic conversion of data during import

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0 E BEST-RUI IUS ESSES RUN SAP w

B Use this feature to avoid using big character fields as container
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l New ABAP Features - Dynamic Programming Support

m Creating and accessing data objects on the heap

DATA: dref TYPE REF TO dat a.

CREATE DATA dref TYPE sonetype.

CREATE DATA dref TYPE (typenane).

CREATE DATA dref TYPE c LENGTH | en.

CREATE DATA dref TYPE STANDARD TABLE OF (typenane)

ASSI GN dref->* TO <f>. "access data object

m Look at the contents of a field as a value of another type

FI ELD- SYMBOLS: <f> TYPE any.

ASSIGN fld TO <f> CASTI NG TYPE sonet ype.
ASSIGN fld TO <f> CASTI NG TYPE (typenane).

m fld must provide sufficient alignment and length for the given type
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B Use this to create data objects with fitting type rather than using big character fields as
container

B Example: Using dynamically created data objects as a work area for dynamic
database operations
FORM write_col um USING tnanme TYPE c
cname TYPE c.

DATA: dr ef TYPE REF TO dat a.
FI ELD- SYMBALS: <wa>  TYPE any,
<conp> TYPE any.

CREATE DATA dref TYPE (tnane).
ASSI GN dref->* TO <wa>.
SELECT * FROM (tname) |NTO <wa>.

ASSI GN COVWPONENT cname OF STRUCTURE <wa> TO <conp>.
| F sy-subrc <> 0. EXIT. ENDIF.
WRI TE: / <comp>.

ENDSELECT.
ENDFORM
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l New ABAP Features - Generic Types

m Eliminate untyped parameters or field-symbols for improved
security and performance

SIMPLE

NUMERIC

CSEQUENCE XSEQUENCE

C STRING N D T ||character-like| | X | I XSTRING | F P
structures
(C,N,D,T)

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0 THE BEST-RUN BUSINESSES RUN SAP w:
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l New ABAP Features - Enhancement Categorization

If you are writing software for others you may have the following

m Enhancements on structures or tables may affect your coding:
¢ Syntax-/runtime errors
¢ Changed behavior (e.g. damaged or changed data)

m Maintaining the enhancement category in the DDIC: SE11 (Extras ->
Enhancement Category)

¢ Can not be enhanced

& Can be enhanced - character like

¢ Can be enhanced — character and numerical type
¢ Can be arbitrarily enhanced

-> Additional checks are done on your ABAP programs (SLIN) and show
possible problems in allowed enhancement situations
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B The feature is available as of basis release 6.20

B For details please look at note 493387
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l New ABAP Features - ABAP list programming

>

- Character units ~ Display columns
’ ?_‘l:’ in the memory
Non-Unicode 2 2

Unicode 1 2

1 Character <> 1 Display Column
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B Unicode systems normally continue to use the old-fashioned non-proportional fonts on
ABARP lists. Because of that nothings has changed on the output side and the former
double byte characters are still twice as wide as European characters. But Unicode
systems store the data in a different way: Also Asian characters can be stored in a
character field of length 1.

B In fact using ABAP lists itself is old fashioned as they cannot use proportional fonts
and lack a couple of other necessary features. Therefore the new ABAP List Viewer
has replaced most ABAP lists on the screen. For formular printing on the other hand
more powerful tools as Sapscript or Smart forms should be used instead of ABAP list

printing.
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. New ABAP Features - ABAP list programming

Handling for character fields:

Memory (List table, SY-LISEL) CENTERED RIGHT JUSTIFIED

RNNZZARN/ZANNI

Display {Screen, printer)

Truncation may be done during display to synchronize memory length and
display length at the field boundaries.
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B The circeled numbers are two columns wide at the display. The shown example
results from the following data declarations and WRITE statements:

DATA F1(5). F1 = ' OD@B@® .
DATA F2(3). F2 = ' OQ@® .
DATA F3(6). F3 = ' D@D . “one space at the end
DATA F4(4). F4 = ' ABCD .
WRITE: AT /1 F1 NO- GAP
, AT (9) F2 CENTERD NO- GAP
, AT (7) F3 RIGHT JUSTI FI ED NO- GAP

, F4.
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. New ABAP Features - ABAP list programming

Handling for strings:

Memory (list table, SY-LISEL)

© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0

CENTERED RIGHT JUSTIFIED

Nl

Display (Screen, Printer)

Padding is done in the list table (here for the first field S1) to synchronize
memory length and display length at the field boundaries.

THE BEST-RUN BUSINESSES RUN SAP w

B The circeled numbers are two columns wide at the display. The shown example
results from the following data declarations and WRITE statements:

DATA S1 TYPE
DATA S2 TYPE
DATA S3 TYPE
DATA S4 TYPE

WRI TE: AT /1
. (9)
, (12)

STRING S1
STRI NG S2
STRING S3
STRING $4

S1
S2 CENTERD

' OORWE" .
HOE

' OORWE" .
" ABCD' .

NO- GAP
NO- GAP

S3 RI GHT JUSTI FI ED NO- GAP

$4.
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l New ABAP Features - Different list types

Half width (Default) Dynamic Full width

Demo program AB Demo program AB Demo program AB

Demo program ABA 1 Demo program ABA 1 = Demo program [

KO | 3} v} 1 KO|&}r} |1 || KO shu} 1

EN | one 1 EN |one 1 EN | one 1 m

KO | = 2 KO | = 2 K O = 2

ElT | two 2 EN | two 2 E N t wo 2

KO | A 3 KO | *} 3 K O A 3 o

Ell | three| 3 EN|three |3 E N t hree &

KO |4 4 KO |4 4 KO 4l 4

ElN | four 4 EN|four |4 E N f our 4

KO | c}A o KO(c}Al |5 K O = ) &

EN|five 5 EN|five |5 E N five 153

KO | o] A 6 RO(aA |6 K O o] A 6

Ell [ six 6 EN|six 6 E N s 1 X 6

O | 2 5 7 KO |2 |7 K O a5 7

Ell | seven| 7 EN|seven |7 E N seven 7

KO | o 5l 8 = KOsl |8 KO o] gl 8

Ell (eight | & Ellfeight |8 EN|ei1ght 8

KO | o}l 9 KO(o}5 |9 KO ol & 9

Ell [ nine 9 I EM|nine |9 E N nine 9

KO |2 10 RO |4 10 K O 4a 10

ElN | ten 10 EN|ten 10 E N t en 10

KO|2=&> |21 RO| =& =]} |21 K O =5 S} 21

KO |4 &> |3 o KO| A& 27 |37 <] K O e dx | 37 (=]

| \ [ o] I N Ko \ any

| a7 \ 1.4 [ 47

E-?.‘ D4
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B In order to give users the possibility to switch to a truncation-free output, such an
option is offered in the menu System -> List -> Display type.

B There will be three different types:

Half-width (= DEFAULT):
output with truncation where necessary.
In this representation the layout is saved, but data truncation may occur.

Dynamic:.
increase output length where necessary to output all data.
In this representation the layout may be destroyed, but all data is visible.

Full-width:
Output the list table content with the half-width letters spaced. In this representation the layout and
the data is saved, but the list has an unusual look and feel
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l New ABAP Features - ABAP list programming

m SET/GET CURSOR MEMORY OFFSET

m Dynamic output length: VWRITE (*) field.
Maximum output length: WRITE (**) field.

m Calculating display lengths
m Conversions display length €<-> memory length inside fields
m Handling of implicit field boundaries

See note 541299 for details
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In detail the class CL_ABAP_LIST_UTILITIES contains:

B Calculating display lengths:
4 DEFINED_OUTPUT_LENGTH
¢ DYNAMIC_OUTPUT_LENGTH
¢ MAXIMUM_OUTPUT_LENGTH
B Conversions display length €<-> memory length inside fields
¢ DISPLAY_OFFSET / MEMORY_OFFSET
B Handling of implicit field boundaries
¢ MEMORY_TO_DISPLAY / DISPLAY_TO_MEMORY
4 STRUCTURE_TO_DISPLAY / DISPLAY_TO_STRUCTURE
4 FRAME_SEPARATED_TO_DISPLAY / DISPLAY_TO_FRAME_SEPARATED
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l New ABAP Features - ABAP list programming

Field with implicit structure

a) memary-fayout b disniay-fayaut

WEMORY_TO_DISPLEY one
e

il

DISF LAY _TO_MWEM DR okL}
_‘—

hemaory

I 15

o 5

WRITE
WRITE

Display

THE BEST-RUN BUSINESSES RUN SAP w:
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B Fields, that have a implicit sub structuring which is invisible to the ABAP list processor
when writing the field as a whole, need a special treatement.

B Fields with implicit substructure appear in two different flavors: in memory-layout and
display-layout:

€ Afield in memory-layout is well suited for manipulations with memory offsets and lengths but
must not be output to the display as it is, as the implicit layout is lost at the display.

€ The display oriented one is well suited for direct display output, but manipulations with memory
offsets and lengths will destroy the implicit layout or even overwrite content.

B In order to convert a field with implicit sub structuring from the memory-layout into the
display-layout (and vice versa) different types of methods are provided. The difference
lays in the way that the field boundaries are determined. The most general method is:
CL_ABAP_LIST_UTILITIES=>MEMORY_TO_DISPLAY / DISPLAY_TO_MEMORY

The implicit field boundaries are explicitly supplied via an offset table.
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l New ABAP Features - ABAP list programming

a) Don’t mix up display length and memory length

b) Don’t smudge field boundaries

c) Don’t overwrite parts of fields

d) Don’t do self programmed right-justified or centered
e) Don’t do self programmed scrolling (memory based)

f) Don’t forget to specify suficcient output length, if all
data needs always to be visible
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l Migrating to Unicode Enabled ABAP

m In non-Unicode system
m Adapt all ABAP programs to Unicode syntax and runtime restrictions

m Set attribute "Unicode enabled" for all programs

m Set up a Unicode system

¢ Unicode kernel + Unicode database

¢ Only ABAP programs with the Unicode attribute are executable
m Do runtime tests in Unicode system

¢ Check for runtime errors

¢ Look for sematic errors

¢ Check ABAP list layout with former double byte characters
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B Step 1 can also be conducted in the Unicode system. However thats the brute force
method, because at the beginning none of your programs is running. You make them
work one by one doing the Unicode enablement and setting the Unicode attribute.
Doing step 1 in a non Unicode system allows for a smooth transition, because at the
beginning all programs are running and you set the Unicode attribute one by one only
after you made sure, that the program is Unicode compliant.

B In most cases, a program should behave identically in non-Unicode and Unicode
systems after the "Unicode enabled" flag has been set. All of the runtime errors
caused by the new restrictions for unicode-enabled programs can already be detected
by tests in non-Unicode systems.

B Final tests however have to be done in the Unicode system, because some semantic
differences will show up only in the Unicode system. For example the difference
between DESCRIBE FIELD f LENGTH len IN BYTE MODE and DESCRIBE FIELD f
LENGTH len IN CHARATCER MODE is visible only in the Unicode system.
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l Step 1 - Unicode Enabling with UCCHECK

m Remove errors

m Inspect statically not analyzable places (optional)
¢ Untyped field symbols
¢ Offset with variable length
¢ Generic access to database tables

m Set unicode program attribute
using UCCHECK or SE38 / SE24 / ...

m Do additional checks with SLIN (e.g. matching of actual and formal
parameters in function modules)
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l Transaction UCCHECK

term  Help

a0 I ea@ DEHE ODONIBREI@m

Erogram Edit Goto

Check a Program Set for Syntax Errors in Unicode Environment

(£ Docufar ABAP + Unicode | UCCHECK Documentation

Ohject Selection
ZTECHED_UNICODE_E.. 1o

Object name

Object Type ta

Authar (TADIR) ta

Fackage ta
1o

Qriginal system

Check anly programs where the Unicode flag is unchecked
Include only Ohjects with Ohject Repository Entry (TADIR)

[ Exclude $* Packanes

Restriction of Program Setto Prevent Timeout

haximum Bumber of Programs 2]

Statements that cannot be analysed statically
Display lines that cannot be analyzed statically

[]  show also Locations Hidden with "#EC *

Includes to Be Displayed |E LSWIN* 1o

Application-specific Checks

Wiew Maintenance
Obsolete Function Modules: UPLOAD/DOWMLOAD
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B Essentially, the transaction UCCHECK does the ABAP syntax check for the selected

programs as if the "Unicode enabling" attribute has already been set.

B If you check ,Display lines that cannot be analyzed statically“ you will get hints on

places that may have problems at runtime
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l UCCHECK - Setting Unicode Flag

em  Help

afd B I&Ea@  SHEanODIRR @

SAP

| él?l[ﬁ]|$|@ || ZB= | Zal |l Ql@l@@lﬁ|@|||||@&litor |@ConvetsionError |%SetUnicodeAttribute

Result of Unicode Syntax Check

= Ex..|Program “lnelude  “* Row|Message
B [ZTECHED_UNICODE_EXERCISE_4 |ZTECHED_.. B0 ["ENTRY-COMTEMNTS" and "PERS" are not mutually convertible in a Unicode program.
B |ZTECHED_UNICODE_EXERCISE_4 |ZTECHED_... 44 |"ENTRY-COMNTEMNTS" and "PERS" are not mutually convertible in a Unicode program.
B [ZTECHED_UNICODE_EXERCISE_4 |ZTECHED_..| 104 |"PERS" and"CONTAIMER_LIME-CONTENTS" are not mutually convertible in a Unicode
B |ZTECHED_UNICODE_EXERCISE_4 |ZTECHED_.. 104 |program.
&y |ZTECHED_UNICODE_EXERCISE_S |ZTECHED_ .. 42 |The systermn could not perform a static conpatibility check on the current
Oy |ZTECHED_UNICODE_EXERCISE_S |ZTECHED_ ... 42 |statement, because of untyped or generic operands. The systern will only carry
Oy [ZTECHED_UNICODE_EXERCISE_S |ZTECHED .. 42 |outthis check atruntime.
&y |ZTECHED_UNICODE_EXERCISE_S |ZTECHED. . 45 |The systern cannot perform a static check on the validity ofthe offzetf length
Oy |ZTECHED _UNICODE_EXERCISE_S (ZTECHED_...| 45 |entries for operand "CONTAINER +=DT=-0FFSET{=DT=-INTLEM)". They will be checked
&y |ZTECHED_UNICODE_EXERCISE_S [ZTECHED_...| 45 |atruntime.
Oy |ZTECHED_UNICODE_EXERCISE_S |ZTECHED_ .. 48 |The systern cannot perform a static check on incompletely-typed operand "=F=" to
&y |ZTECHED_UNICODE_EXERCISE_S |ZTECHED_ .. 48 |check whether or notthe operand can be converted to a string. - -
@ |ZTECHED_UNICODE_SOLUTION_1 |ZTECHED_ .. 0 |The systern found no Unicode syntax errors
@ |ZTECHED_UNICODE_SOLUTION_2 (ZTECHED_... 0 |The system faund no Unicode syhtax errors
@ |ZTECHED _UNICODE_SOLUTION_3 |(ZTECHED_... 0 |The system found no Unicode syntax errors
@ |FTECHED_UMICODE_SOLUTION_4 |LTECHED_ .. 0 |The systern found no Unicode syntax errors
© SAP AG 2003, TechED_Basel / ABAP151, Christian Hansen / 0 THE BEST-F

36




l UCCHECK - Statically Non-Analyzable Places

m Reduce their number

¢In many cases you can specify the type of parameters and
field-symbols

¢ Use generic ABAP types where neccessary
¢ Mark those places that really need untyped parameters

due to some kind of generic programming with “#EC * as
OK after you did revise them.

m Do = Runtime tests
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l Step 2 - Testing Your Application

Runtime tests, Runtime tests, Runtime tests, ...

on run-time tests.

& Some semantic problems may be seen only in the Unicode
system (e.g. byte or character length)

& ABAP list layout can be checked only manually

Having test plans is good, knowing the coverage of the test is better:

Use the ABAP Coverage Analyzer to monitor runtime tests
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¢ Because the amount of warnings due to statically not analyzable places
may be very large, you cannot type everything. In this case you have to rely
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l ABAP Coverage Analyzer

m persistently traces the execution of all program objects within one system
m traces all processing blocks

¢ i.e. FORMS, Methods, Modules... and ABAP events
m collects Information

¢ Number of calls

4 Number of runtime errors

¢ Number of program changes

m Developers
¢ Help to see in detail which parts of your programs are used and which are not
m Quality Managers

¢ Determine the overall system coverage during a test phase
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B You will find a complete description of the coverage analyzer at transaction SCOV -
Menu Help - Application help

B A good overview is found in SAP Professional Journal 2002 Vol4/5:
“Improve Testing by Tracing ABAP Program Execution: Take a Closer Look with the
Coverage Analyzer”
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l Coverage Analyzer - Details View for Developers

Sustem Help

& afd HICGE&  SHE DhO0 EE @b

Coverdge fualyzer: Processimg Blocks

= [ coverage Analyzer g = 3
R i | 2| 2= |E e g =0
% {3 administration &% |H|¥ /a7 FEIEE |

On/0ff, Status ||6%980urce Code |@Detail<-> Overview |Hefresh |E‘E|ﬁﬁeset |

Test Groups -

Registration Processing Blocks

Reset — - _

Settings _Exception Type “|Name tlass”|Acc. Exec.|Acc.Err.|Acc.Chng.|Curr.Exec.|Curr.Err.

Honitor @ ESEL 15 [} 1 11 [}

tonsistency Checks @ FORM |ENTER_UALUE 43 ] 1 26 0

< [ pisplay @ Fo 2 0 1 1 1]

Global @ Foe 3 [} 1 1 8

° S 1 1 -
@ F1 16 0 1 11 ]
@ F10 n ] 1 1 o
a F108 1 ] 1 ] o
@ F181 3 i} 1 1 a
a F11 12 6 1 18 2
@ START 18 a 1 12 a
@ PROG 18 ] 1 12 ]
@ SSEL 18 a 1 12 [

DIHLB (2) (0aa) PWDFB637 IHS
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B In order to look at the execution details of your program, choose Coverage Analzyer >
Display-> Details, type in the name of your program and double klick on the line with
your program. You see a list of the processing blocks with the following column
headers (see also F1 help):

¢ Acc.Exec (Accumulated Executions) :
This counter records the number of times that a processing block has been executed since the
start of the Coverage Aanalyzer.

@ Acc.Err. (Accumulated Runtime Errors) :
This counter records the number of times that a runtime error occured during the execution of a
processing block since the start of the Coverage Analyzer.

¢ Acc.Chng. (Accumulated Changes) :
This counter records the number of times a processing block is reset. A processing block is ‘reset'
whenever the program in which it is contained is explicitly or implicitly changed.

@ Curr.Exec. (Current Executions) :
This counter records the number of times that a processing block has been executed in the current
version (since the last reset).

@ Curr.Err. (Current Runtime Errors) :
This counter records how often a runtime error occurred during the execution of a processing
block in the current version (since the last reset) of the Coverage Analyzer

B In the example above, you can see that the subroutine F11 has been executed 12
times with a total of 6 runtime errors. The program (and thus F11) was changed once.
After that change, F11 was called 10 times with 2 runtime errors.
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l Coverage Analyzer - Global View for QM

System Help

afd B ICaR  DEEISB GO0 (EE @
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Sitd

B In order to get an overview of the complete system activities, choose Coverage
Analzyer - Display—> Global. You can see a list of condensed results ordered by
development class or author. In addition you can see the change of different values
over time.

B In the figure above you see

1. Unicode
This value indicates how many percent of the processing blocks have the Unicode flag set (the flag

itself is set per program)

2. Capacity Utilization

This value is computed as the ratio of used processing blocks to loaded processing blocks

3. Accumulated Executions (Percent)

This value indicates in percent how many processing blocks have been executed since the start of

the Coverage Analyzer.

4. “Tested” processing blocks (Percent)
This value indicates in percent how many processing blocks have been executed in the actual
version without runtime errors.

B In the example above you can see that currently 98% of the processing blocks in the
system belong to a program that has the Unicode flag set, 26% have been executed
since start of the coverage analyzer, 9% have been executed in the active version
without errors and the capacity utilization is 29%.

41




l Contents

Part | — SAPs approach to Unicode

m Demo - Unicode vs. Non-Unicode R3
m Unicode Essentials

m Transparent Unicode Enabling for R/3

Part Il - Unicode Enabled ABAP

m Unicode Restrictions

m New ABAP Features

Part lll — Tools for Unicode Enabling

m Migration to Unicode
m Unicode Scan UCCHECK
m Coverage Analyzer SCOV

Exercises
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Technical information:
The exercises are based on the following Releases/Patchlevels
B Basis 6.20 Unicode system Support Package >= 21, Kernel Patch level >= 401

B Basis 6.20 non Unicode system Support Package >= 21, Kernel Patch level >= 401, Konfiguration as
MDMP System (RSCPINST) with at least German, Japanese, Korean and English Locale installed

SAPGUI 6.20 Patch Level >=34.
Users were created with transaction BC_TOOLS_USER

B |n order to show and experiment with multilangual data you may create a table with the fields
COLOR,/SPRAS/NAME with the types CHAR 1/ LANG 1/ CHAR 6 and fill the table with report
RSCPCOLORS . This may be done in both a non Unicode MDMP and a Unicode system. To display
the content use SE16 > F6 - ALV Grid > Enter > F7 > F8.
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l Exercise | - Unicode Enabled ABAP

B Make your own copy of the programs
TECHED_UNICODE_EXERCISE_1/2/3/4 and 5 in the non-Unicode system.

B Inspect the programs using the transaction UCCHECK.

B Remove all static Unicode errors and set the Unicode attribute.

B Make your own copy of program TECHED_UNICODE_EXERCISE_6 in the
non-Unicode system.

B Run the program, check for static errors with UCCHECK and set the
Unicode attribute.

B Try to rerun the program.

B Analyze the program with the UCCHECK option “statically not analyzable
places”.

B Remove warnings by properly typing parameters and variables.

B Remove Unicode runtime errors.
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Hints for the exercises:

If not already existing copy TECHED_UNICODE_EXERCISE_n to
ZTECHED_UNICODE_EXERCISE_n_XX where XX ist the two digit group number

Solutions are in TECHED_UNICODE_SOLUTION n
Don’t forget to activate the programs before checking with UCCHECK
In the object selection uncheck the option “Exclude $* Packages”
TECHED_UNICODE_EXERCISE_6:
€ Use “#EC * to hide warnings from places that cannot be removed by proper typing.

€ Use generic types for the subroutine FOO.

43




l Exercise Il - Unicode Enabled ABAP

m Generate a copy of program TECHED_UNICODE_EXERCISE_7 on the
Unicode system.

m Look in the Coverage Analyzer for the list of processing blocks.

m Execute the program several times and look in the Coverage Analzyer for
the coverage of the different processing blocks.

m Find the errors in form F100 and F11.

m Generate a copy of the programs TECHED_UNICODE_EXERCISE_8/9/10
in the Unicode system.

m Execute the programs. Find and understand the pitfalls of the shown list
programming techniques.

m Remove the errors.
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Logon in the Unicode system and do SCOV runtime tests:

B The coverage analyzer has already be switched on for you to activate data collection at SCOV >
Administration > “On/Off, Status” - Switch Coverage Analyzer On/Off, Button “On” . Before the “Data
Collection: Bckgrd Server” has been maintained at SCOV - Administration - Settings

B If you want to cover all subroutines, you should look at the program coding with the debugger. It is just
a simple tree structure.

B If you don’'t want to spend too much time, try the following number combinations
¢ 0/0
¢ 0/1
< 1/0/1/0
¢ 1/0/1/1
¢ 1/1
B Finally, try the following path:
€ 1/0/42  (Unicode error, visible only in a Unicode system)

¢ 1/13 (Data dependent error, not Unicode specific)
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Questions?
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l Further Information

IEX Public web:

Technical information: http://service.sap.com/Unicode @SAP
Customer contact: mail globalization@sap.com

n Consulting Contact
Roy Wood, VP SAP NetWeaver Consulting Practice (r.wood@sap.com)

n Related SAP Education Training Opportunities
SAP Unicode Learning Maps:
www.service.sap.com/okp --> My Learning Maps --> Unicode

n Related Workshops/Lectures at SAP TechEd 2003
SM202 Globalization: Unicode@SAP
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drop it in the
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Please complete your session evaluation and

box on your way out.

The SAP TechEd '03 Basel Team
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