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A major strength of ABAP is that database access via Open SQL

is embedded in the language. This tight integration allows for

optimal performance, platform independence, and compile time syntax-
checking. This article deals with a class of problems, such as generic
queries, which cannot be addressed with static Open SQL. The reason
is that not all database tables, table fields, or logical conditions involved
are known at compile time. One possible way to deal with these types
of situations is to dynamically generate and execute an ABAP program.
But this approach has some severe disadvantages:

» For starters, writing a source code generator is difficult, and so
is verifying that it will execute in strict accordance with your
expectations.

* In terms of computation time, persistently generating an ABAP
program for dynamic purposes is a very expensive operation.

» If the generated source code exists only transiently by the statement
CGENERATE SUBROUTI NE POQL, debugging can become quite
difficult.

This article focuses on Dynamic Open SQL, which offers a vastly
improved way to address development efforts that involve dynamic or
semi-dynamic database access when a part of an SQL statement, or even
an entire SQL statement, is not statically known. This variant of Open
SQL is not hampered by the drawbacks of source code generation.
Instead, all possible syntax checks are performed at compile time. The
performance overhead added for parsing the dynamic components
of the statement is minimal, and because no intermediate source code
is generated, the program is easy to debug.
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Dynamic Open SQL: General Concepts

Dynamic Open SQL is an extension of Open SQL. It is not required that an entire SQL statement be
dynamically specified. The parts of the statement that are statically known are expressed via familiar static
ABAP coding. The fragments that contain dynamic elements are denoted by dynamic token specification.
The dynamic fragment is not explicitly contained in the ABAP source code. Instead, the source code contains
an ABAP variable enclosed in parentheses as a placeholder. The program must contain coding that creates
the ABAP source code for the dynamic fragments and stores it in this variable. At runtime, the ABAP source
code of the dynamic fragments is parsed and mixed into the static parts of the statement. Dynamic and static
parts appear to the database as a single statement. This process is completely transparent to the database.

During the development of ABAP, the feature
set of Dynamic Open SQL has been continuously
expanded from Release 3.0 to Release 4.6. In
ABAP Release 6.10,! this offering has been greatly
enhanced. In this article, we examine the features
offered with ABAP 4.6 and 6.10. We offer some
easy-to-follow demonstration programs designed to
acquaint you with the world of Dynamic Open SQL.

Unless otherwise stated, this article covers
techniques available with ABAP Release 4.6. The
ABAP 6.10 examples that you find in these pages
will be clearly marked as such. We offer these 6.10
examples to introduce you to some of the new
features you’ll find in Release 6.10.

! That is, the ABAP release that comes with the SAP Web Application
Server Release 6.10.

Let’s now take a closer look at how Dynamic
Open SQL works by walking through some examples
of its different features (both 4.6 and 6.10), including
using a dynamic table name, retrieving data, using
a dynamically created internal table, the dynamic
WHERE, SELECT, GROUP BY, HAVI NG and FROM
clauses, exception handling, and dynamic update
operations.

Using a Dynamic Table Name

Our first, most basic example (Listing 1) illustrates
the use of a dynamically specified table name. The
program displays a list with the names of three differ-
ent database tables. With a double-click, the user can
choose one table from the list, and the program will
show the number of entries of the selected table.

Listing 1: Table Name Dynamically Specified (ABAP 4.6)

1 data: tabnane type tabnaneg,

' SBOXX' .

2 count type i.

3

4 start-of-sel ection.

5 wite: / "SPFLI', / 'SFLIGHT, /
6

7 at |ine-selection.

8 read current line |line value into tabnane.
9 select count(*) from (tabname) | NTO count.
10 wite: 'The table', tabnane(7), 'contains',

11 count, 'entries.'.
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At the event | i ne- sel ecti on, the content
of the selected line is read into the field t abnarme.
In the SELECT statement, the name of the database
table is not specified statically. Instead, the clause
from(tabnane) denotes that the name of the
database table is to be read from the variable
t abnan®e and substituted into the SELECT
statement:

9 select count(*) from (tabnane) | NTO
count .

Upon execution of the SELECT statement, the
field t abnanme is parsed for a valid name of a data-
base table. Ift abnane doesn’t contain a valid
name, an exception occurs.

v Tip

In ABAP Release 4.6 and earlier, a dynamic table
name has to be specified in uppercase. This
restriction will be lifted with ABAP Release 6.10.

Retrieving Data

Usually, one is interested in retrieving records from
the database. The problem is specifying an appropri-
ate work area into which to fetch the data. A feasible
approach would be to fetch the data into a container
big enough to hold the data from the dynamically

specified table. The fields of the retrieved records
could be accessed by casting the container to the
appropriate type. Unfortunately, this technique has
two disadvantages:

*  You have to choose a container that is large
enough to hold the data of any possible database
table.

»  The approach requires a flat container.?

While choosing a very /arge container typically
translates into a waste of resources, it frequently can
be accepted in practice. The flat container require-
ment is the more severe restriction. It prevents the
program from running with tables containing strings,
which is something ABAP will be capable of doing
with Release 6.10.

A better way to construct an appropriate work
area is via the command CREATE DATA,? which is
available with Release 4.6. It allows you to create
data objects with a dynamically specified type at
runtime. Using this technique, you can write a basic
query tool (Listing 2). In this example, the user can
select one of three tables, and the program will dis-
play its content.

2 A flat container is a container that does not contain strings, internal
tables, or references.

3 You will find a detailed discussion of CREATE DATA in the article
“Build Flexibility and Control into Your ABAP Programs with
Dynamic Programming Techniques,” which will appear in the
upcoming November/December 2001 issue of SAP Professional
Journal.

Listing 2: Retrieving Data Row by Row (ABAP 4.6)

1 start-of-sel ection.

2 wite: / "SPFLI', / '"SFLIGHT", / 'SBOX .
3

4 at |ine-selection.

5 data: dref type ref to data,

6 t abnane type tabnane.

7

8 field-synbols: <row> type any,

9 <conponent > type any.

10

(continued on next page)
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(continued from previous page)

11 read current line line value into tabnane.

12

13 * dynamically create appropriate internal table

14 create data dref type (tabnane).
15 assign dref->* to <row>.

16

17 * fetch the data

18 select *

19 from (tabname) up to 20 rows
20 into <row.

21

22 * display the result

23 new | i ne.

24 do.

25 assi gn conponent sy-index of structure <row>
26 t o <conponent >

27 if sy-subrc <> 0.

28 exit. " no nore conponents
29 endi f.

30 wite: <component>.

31 enddo.

32 endsel ect.

First, a variable dr ef with type REF TODATA
is declared, which can hold a reference to any data
object:

5 data: dref
[...]

type ref to data

Then, a work area with line type t abnanme
is created dynamically by the ABAP command
CREATE DATA:

14 create data dref type (tabnane).
After the execution of this statement, the data
reference dr ef is referring to this work area. It
cannot be accessed directly. Instead, a field symbol
<r ow> is assigned to the work area referred by
dref:

15 assign dref->* to <row>.

Now we can safely fetch the data from the table

t abname into <r ow> because it is guaranteed that
the database table is type-compatible with the work
area. We limit the result set to 20 rows:

18 select *
19 from (tabname) up to 20 rows
20 into <row>.

[...]

32 endsel ect .

Looping over all components of <r ow>, we can
display the fetched data as a list:

24 do.

25 assi gn component sy-index of
structure <row>

26 t 0o <conponent >.

27 if sy-subrc <> 0.

28 exit. " no nore conponents

29 endi f.

30 wite: <conponent>.

31 enddo.

26

www.SAPpro.com

©2001 SAP Professional Journal. All rights reserved.



Enhanced ABAP Programming with Dynamic Open SQL

New with ABAP 6.10: Using
Dynamically Created
Internal Tables

With ABAP Release 6.10, it will be possible to create
not only structures with a dynamically specified type,
but also internal tables with a dynamically specified
line type. With this new feature, we can rewrite

our last example (see Listing 3). Here we use an
array fetch instead of a SELECT ... ENDSELECT
loop:

13 create data dref type table of
(t abnane) .

14 assign dref->* to <itab>.

15

16 select *
17 from (tabnane) up to 20 rows
18 into table <itab>.

The array fetch will reduce the execution time
significantly because multiple roundtrips to the data-
base interface will be avoided.

Instead of displaying our result set as a list, we
show it via an ALV grid control. To do so, we first
create an instance of the class cl _gui _al v_gri d
and assign the entire screen as its parent:

20 create object alv
21 exporting i _parent =
cl _gui _cont ai ner=>scr een0.

Listing 3: Retrieving Data by Array Fetch (ABAP 6.10)

start-of -sel ection.
wite: / "SPFLI', / 'SFLIGAT, /

data: tabnane type tabnaneg,
dref type ref to data,

alv type ref to cl _gui_alv _grid.

1
2
3
4 at |ine-selection.
5
6
7
8

9 field-synbols: <itab> type any table.

10

' SBOXK' .

11 read current line |ine value into tabnane.

12

13 create data dref type table of (tabnane).

14 assign dref->* to <itab>.

15

16 select *

17 from (tabnane) up to 20 rows
18 into table <itab>.

19

20 create object alv

21 exporting i _parent = cl_gui _contai ner=>screen0.

22

23 call method al v->set table for first_display

24  exporting i _structure_nane
25 changing it _outtab

26

27 call screen 100.

t abnane
<i t ab>.
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Then, the set _tabl e for_first_displ ay
method is called, submitting the dynamically speci-
fied table name t abnane and the result set <i t ab>
to the grid control:

23 call nethod al v->
set _table for first display
24  exporting i _structure_nane
t abnane
25 changi ng
<i tab>.

it outtab

Now we call screen 100 and get a nicely rendered
display of the selected data.* Please note that appro-
priate column headers with tool tips are added
automatically.

The Dynamic WHERE Clause

A very useful feature of Dynamic Open SQL is

the ability to dynamically specify a WHERE clause.
Listing 4 illustrates how this is done. The program
asks the user for the names of a flight’s departure
and arrival cities. Users can choose whether the two
values must match simultaneously (OP_AND), or not
(OP_OR). The program then displays a list of all
matching flights.

First, we declare an internal table wher e_t ab to
hold the source code of the dynamic WHERE clause:
6 data: where tab type table of
edpl i ne,
7 source_|line type edpline,

[...]

Next, we generate the source code for the WHERE
clause. It shall restrict the values of the database
columns ci t yf romand ci t yt o to the values of
the parameters depart and arri ve, respectively.
Though the field names involved are known stati-
cally, the operator (AND or OR) that connects the two
logical conditions is known only at runtime. To

4 In order to run, the program requires screen 100 to exist. You can
create screen 100 by double-clicking on the word “100,” and then
saving the pop-up screen unchanged.

construct the source code of the WHERE clause, static

and dynamic parts are concatenated and appended to

wher e_t ab:

16 concatenate 'cityfrom="""

"'''" into source_line.

17 append source |ine to where_tab.

18

19 append operator to where_tab.

20

21 concatenate 'cityto =
"'''" into source_line.

22 append source |ine to where_tab.

depart

arrive

Assuming that the user entered the values
“FRANKFURT” and “NEW YORK?” for the param-
eters depart and arri ve, respectively, and that he
chose the option OP_AND, wher e_t ab contains the
following lines at this point:

cityfrom= "' FRANKFURT'
AND
cityto = ' NEW YORK'

On execution of the SELECT statement,
the WHERE clause is read from the variable
wher e_t ab, dynamically parsed, and then executed:

24 select carrid connid cityfromcityto

25 fromspfli

26 into (carrid, connid, depart,
arrive)

27 wher e (where_tab).

28 [...]

29 endsel ect.

It is possible to mix static and dynamic parts of a
VWHERE clause. If, for example, the selection should
always be restricted to flights of the carrier Lufthansa
(carrid="LH ), we would alter the SELECT
statement in Listing 2 (shown above) as follows:

select carrid connid cityfromcityto
from spfli
into (carrid, connid, depart,
arrive)
where carrid = 'LH and (where_tab).
[...]

endsel ect .
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Listing 4: WHERE Clause Dynamically Specified (ABAP 4.6)

1 paraneters: depart type spfli-cityfrom
2 arrive type spfli-cityto,
3 op_and radi obutton group 1 default 'X
4 op_or radi obutton group 1.
5

6 data: where tab type table of edpline,

7 source_line type edpline,

8 operator(3) value ' AND ,

9 carrid type spfli-carrid,

10 conni d type spfli-connid.

11

12 if op_or ="'X.

13 operator = 'OR .

14 endif.

15

concatenate 'cityfrom=" depart

into source_line.

17 append source |line to where_tab.

18

19 append operator to where_tab.

20

21 concatenate 'cityto ="'"'"' arrive '''' into source_line
22 append source_|line to where_tab.

23

24 select carrid connid cityfromcityto

25 from spfl

26 into (carrid, connid, depart, arrive)
27 where (where_tab).

28 wite: / carrid, connid, depart, arrive.
29 endsel ect.

The static and dynamic parts of the WHERE
clause are combined at runtime and sent to the data-
base as a single clause. Any mixture of static and
dynamic parts is allowed, as long as every single
dynamic fragment represents a logical condition.

New with ABAP 6.10: More
Convenient Ways to Supply
Source Code Dynamically

As a general concept of Dynamic Open SQL,
the source code of a dynamically specified clause

v Tip

A WHERE clause may consist of a mixture of
multiple static and dynamic fragments.

or logical condition is supplied in an ABAP
variable. With ABAP Release 6.10, some
restrictions that currently apply to the ABAP
source code of the dynamic parts will be lifted.

To demonstrate the new possibilities, here we rewrite
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Listing 5: More Convenient Ways to Supply Source Code Dynamically (ABAP 6.10)

1 paraneters: depart type spfli-cityfrom

2 arrive type spfli-cityto,

3 op_and radi obutton group 1 default 'X,
4 op_or radi obutton group 1.

5

6 data: where_cl ause type string,

7 operator(3) value 'AND ,

8 carrid type spfli-carrid,

9 conni d type spfli-connid.

10

11 constants: tabnane(10) value 'spfli'.

13 if op_or ="'X.
14 operator = 'OR .

15 endif.

16

17 concatenate ‘ cityfrom = depart

18 oper at or

19 ‘ cityto ="' arrive ‘"'
20 i nto where_cl ause.

21

22 select carrid connid cityfromcityto
23 from (t abnane)

24 into (carrid, connid, depart, arrive)
25 wher e (where_cl ause).

26 wite: / carrid, connid, depart, arrive.

27 endsel ect .

our last example using some of the upcoming features
(see Listing 5).

Up to ABAP Release 4.6D, the ABAP program-
mer is bound to two types of variables to hold the
source code information of the dynamic parts of a
Dynamic Open SQL statement: dynamically specified
table names have to be supplied in variables of type
C. The source code of all other clauses has to be
submitted in an internal table with line type Cand a
line width of 72 characters.” With ABAP Release
6.10, a wider variety of data types will be valid so
that the following four data types will be available:

* C, any length
+ STRING

5 A suitable line type for the internal table is the type edpl i ne
defined in the Data Dictionary.

* Internal table with line type C, any line width
* Internal table with line type STRI NG

In our modified example, we use the string
wher e_cl ause to hold the source code of the
dynamic VVWHERE clause:

6 data: where_cl ause type string,

Now the static and dynamic parts can be concat-
enated directly into the string wher e_cl ause
without appending them to an internal table in a
second step:

17 concat enat e

[...]

20 i nto where_cl ause.

cityfrom = depart

30 www.SAPpro.com
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As a second advantage, when using a string to
hold the code of the clause instead of an internal
table, the programmer doesn’t have to worry about
exceeding the line width of the internal table. A little
disadvantage of using a string is, however, that the
source code of the generated clause might not be
as easy to read as an internal table, if there is need
for debugging.

Up to ABAP Release 4.6D, the right-hand side
of a comparison operator contained in a dynamic
VWHERE clause was restricted to being a literal or
column identifier. With ABAP Release 6.10, this
restriction will be lifted, so that it will additionally
be possible to use identifiers of ABAP variables.
As an example, we directly include the ABAP vari-
able depart in the source code of the dynamic
VWHERE clause:

17 concatenate ‘ cityfrom= depart

[...]

At the execution of the program, the WHERE
clause is parsed. The runtime engine searches for an
ABAP variable with the name depar t and evaluates
its value. This lookup of a variable’s value by its
name has a minimal computational overhead cost if
the ABAP variable is declared in the scope enclosing
the SELECT statement. It is therefore recommended
that dynamic clauses contain ABAP variables only if
they are generated once and executed multiple times
with the variables’ values. In this case, the computa-
tion time saved by generating the source code only
once will compensate for the cost of the dynamic
lookup of the variable name.

Like our example in Listing 5, the source code
of a dynamic clause frequently includes quoted text.
When constructing the clause, you have to ensure that:

» All single quotes (' ) enclosing text literals® are
properly escaped

* The coding doesn’t rely on trailing spaces of
text literals

¢ A text literal is a character sequence enclosed by single quotes (' ).
Text literals have ABAP type C. Any trailing spaces are ignored.

This often makes the source code generator diffi-
cult to read and maintain. In ABAP Release 6.10,
one will have the ability to greatly enhance the read-
ability of the coding by using string literals’ instead.
A single quote contained in a string literal doesn’t
have to be escaped. Additionally, trailing spaces
are recognized:

17 concatenate ‘ cityfrom = depart

18 oper at or
19 ‘ cityto="" arrive ‘"'’
20 into where_cl ause.

Please compare this code fragment with lines
16-22 of Listing 4.

As our example is to run under Release 6.10,
we can specify the dynamic table in uppercase or

lowercase:

11 constants: tabname(10) val ue

"spfli'.
[...]
22 select carrid connid cityfromcityto
23 from (t abnane)

v' Tip

Try to use string literals when constructing the
source code of a dynamic clause under ABAP
Release 6.10.

The Dynamic SELECT, GROUP
BY, and HAVING Clauses

The dynamic SELECT, GROUP BY, and HAVI NG
clauses allow you to specify projections and aggrega-
tions of selected rows at runtime. Let’s take a closer
look at how these three clauses work.

7 A string literal is a character sequence enclosed by single back quotes
(* ). String literals have ABAP type STRI NG Any trailing spaces are
recognized.
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The Dynamic SELECT grammer supplies a list of column identifiers in a
and GROUP BY Clauses placeholder variable.

In all our examples so far, we retrieved entire rows
of data from the database. If one is only interested
in the values of certain columns of the database, this
represents a waste of database resources. Dynamic
Open SQL approaches this problem with a dynamic
SELECT clause. Just like a dynamic WHERE clause,
the programmer can supply the source code of a
SELECT list in an ABAP variable. Like its static
counterpart, this dynamic SELECT clause may con-
tain aggregate functions and aliases.

If the SELECT list contains aggregate functions,
the SQL standard requires all columns in the SELECT
list that are not aggregated to be listed in the GROUP
BY clause.

To satisfy this rule, if a dynamic SELECT clause
is given, the user may specify a dynamic GROUP BY
clause in Dynamic Open SQL. As usual, the pro-

Let’s have a first look at our next example
(Listing 6). It illustrates the usage of the dynamic
SELECT and GROUP BY clauses. The user may
choose any columns of the table SPFLI . The pro-
gram determines the projection of SPFLI on the
selected columns. All distinct rows of this projection
and the frequency of their occurrence in the projec-
tion constitute the result set. They are displayed as
a list. For example, one could display the number
of flights in SPFLI for each connection between
two cities.

In our program, we declare two internal tables —
sel _li st andgroup_| i st — to hold the source
code of the dynamic SELECT and GROUP BY

clauses:

16 data: sel list type tabl e of edpline,
17 group_list type table of edpline,

Listing 6: Dynamic SELECT, GROUP BY, and HAVING Clauses (ABAP 6.10)

1 type-pool s abap.

2

3 paraneters: |t radi obutton group 1 default 'X ,
4 gt radi obutton group 1,

5 val ue type i.

6

7 data: begin of wa,

8 count type i.

9 i ncl ude type spfli.

10 data: end of wa.

11

12 data: checked,

13 nane type fi el dnane,

14 l'i nes type i,

15 descr _ref type ref to cl _abap_structdescr,
16 sel list type tabl e of edpline,

17 group_list type table of edpline,

18 havi ng type string.

19

20 fiel d-synbols: <fs> type any,
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21 <conp_wa> type abap_conpdescr
22

23 start-of -sel ection.

24

25 set pf-status 'MAIN .

26

27 * get all conponents of table 'SPFLI'
28 descr _ref ?=

29 cl _abap_t ypedescr=>descri be_by name( ' SPFLI"' ).
30

31 | oop at descr_ref->conponents assigni ng <conp_wa>.
32 name = <conp_wa>-nane.

33 wite: / checked as checkbox, nane

34  endl oop.

35 lines = lines( descr_ref->components ).
36

37 at user-comrand.

38

39 * determ ne sel ected col unms

40 clear: sel list, group_list.

41  append 'count(*) as count' to sel list.
42 do lines tines.

43 read |ine sy-index field value checked.
44 if checked = 'X .

45 read |line sy-index field val ue nane.
46 append nane to: sel list, group list.
47 endi f .

48  enddo.

49

50 * deternine operator
51 if gt ='X.

52 having = 'count (*) > val ue'.

53 el se.

54 having = 'count(*) < val ue'.

55 endif.

56

57 select (sel _list)

58 fromspfli up to 20 rows

59 into corresponding fields of wa

60 group by (group_list)

61 havi ng (havi ng) . "renove for 4.6
62

63 * wite all conponents to |ist

64 wite: / wa-count.

65 | oop at group_list into nane.

66 assi gn conponent nane of structure wa to <fs>
67 wite: <fs>.

68 endl oop.

69 endsel ect .
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To hold the selected data, we declare a work
area Wa:

7 data: begin of wa,

8 count type i.

9 i ncl ude type spfli.
10 data: end of wa.

At the event St art - of - sel ecti on, alist of
all columns of the table SPFLI is displayed with
checkboxes for the user to choose from. If the user
presses the ENTER key, the event user - conmand
is triggered.®

At the event user - conmand, count (*) is
added to the SELECT list as the first field. The alias
count matches with the component count of the
work area wa. Next, the values of the checkboxes are
extracted from the list to determine the chosen col-
umns. To do so, we loop over the list and append the
names of the checked columns to the internal table
sel _l'i st. Because the SELECT list contains the
aggregate function count ( *), we have to include
all column identifiers in sel _| i st as well as in
group_list:

41 append 'count(*) as count' to

sel _list.
42 do lines tines.
43 read |ine sy-index field val ue
checked.
44 i f checked = 'X .
45 read |line sy-index field val ue
nane.
46 append nanme to: sel |ist,
group_list.
47 endi f.
48  enddo.

The data of the columns specified in
sel ect _| i st are fetched from the database table
SPFLI , and grouped according to gr oup_I i st :

57 select (sel _list)
58 fromspfli up to 20 rows

8 To successfully execute, the program must have a GUI status
“MAIN” that defines a button with function code “ENTER.”

59 into corresponding fields of wa
60 group by (group_list)
[...]

69 endsel ect .

All techniques presented so far are available with
ABAP Release 4.6.°

New with ABAP 6.10:
The Dynamic HAVING Clause

The logical condition specified in a WHERE clause
determines a set of records, which can further be
grouped as specified in a GROUP BY clause, building
an intermediate result set. Because the WHERE clause
is applied before the data is aggregated and grouped,
it cannot contain any aggregate functions. However,
applying a logical condition in the HAVI NG clause,
the grouped data can be further reduced. With ABAP
Release 6.10, it will be possible to specify a HAVI NG
clause at runtime. It is used exactly as a dynamic
WHERE clause, but may additionally contain aggre-
gate functions.

Continuing with our example (Listing 6), we
demonstrate the usage of a dynamic HAVI NG clause.
As a simple example, the user is asked to enter a
value restricting count (*) . He can then decide
whether val ue shall be an upper (I t) or a lower
(gt ) limit of count .

The source code of the dynamic HAVI NG clause
is simply chosen from one of two literals, depending
on the value of the parameter gt . Please note that
the HAVI NG clause contains the aggregate function
count (*) and the ABAP variable val ue. These
are new features that will be available only with
ABAP Release 6.10:

51 if gt ='X.

52 having = 'count (*) > val ue'.
53 el se.
54 having = 'count (*) < val ue'.
55 endif.

° In order to run the example on a 4.6 system, please comment line 61
and close the statement on line 60 with a period (“.”).
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In the SELECT statement, the dynamically speci-
fied havi ng_cl ause is now used to filter the
intermediate data resulting from the GROUP BY
clause:

57 select (sel _list)

58 fromspfli up to 20 rows

59 into corresponding fields of wa
60 group by (group_ list)

61 havi ng (havi ng).

[...]

69 endsel ect .

Finally, the result set is displayed column by
column, as it was done before.

v Tip
Some empty dynamic clauses are specially

treated:

e  WHERE or HAVING clause: The expression
is TRUE.

e SELECT clause: All columns are
selected.

Listing 7: Exception Handling (ABAP 6.10)
par anet er tabnane type tabnane.
data: dref type ref to data,
nessage_t xt type string.

field-synbols: <itab>
<r ow>

O©oo~NOoO O, WDNPRF

10

11 start-of-sel ection.
12

13 try.

New with ABAP 6.10: Exception
Handling

In our previous examples, we allowed the user to
choose a database table name or column name from a
list of predefined values. This technique guarantees
that the table and column names are valid. However,
if the user were allowed to freely type in a table
name, he would likely enter something invalid from
time to time. In such cases, a system exception
would be thrown, causing the program to terminate
with a runtime error. In a productive system, such
program behavior is obviously unacceptable. With
ABAP Release 6.10, it will be possible to catch the
system exceptions'® raised during execution of an
SQL statement, so that such situations can be dealt
with correctly.

The concept of class-based exceptions is similar
to the exceptions in C++ or Java. We illustrate
this technique via a modified version of Listing 2
(see Listing 7). Instead of having the user choose a

10 For a detailed discussion of exception handling in ABAP Release
6.10, please refer to the online documentation.

xr ef type ref to cx_dynam c_check,

type standard tabl e,

type any,
<conponent > type any.

14 * dynamically create appropriate internal table
15 create data dref type table of (tabnane).

16 assign dref->* to <itab>.
17
18 * fetch the data

(continued on next page)
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(continued from previous page)

19 sel ect *

20 from (tabnanme) up to 20 rows
21 into table <itab>.

22

23 catch cx_sy _dynam c_osql _error

24 CX_Sy create data error into xref.
25 message_txt = xref->get text( ).
26 nmessage message_txt type 'E .

27 endtry.

28

29 * display the result

30 | oop at <itab> assigning <row>.

31 new | i ne.

32 do.

33 assi gn conmponent sy-index of structure <row>
34 t o <conponent >.

35 if sy-subrc <> 0.

36 exit. " no nore conponents

37 endi f.

38 wWite: <conponent>.

39 enddo.

40 endl oop.

table name from a list, he may enter a table name as

ter: 23 catch cx_sy dynam c_osql _error
a parameter: 24 CX_Sy_create_data_error
into xref.
1 paraneter tabnane type tabnane. 25 message_txt = xref->
get _text( ).
In our program, there are two statements in which 26 message nessage_txt type 'E .
an invalid table name can raise a system exception: 27 endtry.

CREATE DATA and SELECT. To be able to catch a

system exception, we enclose the critical section with

aTRY ... CATCH... ENDTRY block: If the critical section between TRY and CATCH
is passed through without errors, the CATCH block
1s not reached and the control flow continues

after ENDTRY.

13 try.
14 * dynamically create appropriate
internal table

15 create data dref type table
of (tabnane). If, however, t abnamne has an illegal value,
16 assign dref->* to <itab>. either CREATE DATA or SELECT will raise an
17 exception of classcx_sy_create_data_error
18 * fetch the data orcx_sy_dynami c_osql _error, respectively,
19 sel ect * and create an exception object. The control flow will
20 from (tabname) up to 20 be redirected to the CATCH block where this excep-

r ows . )

. : tion object can be accessed through the reference
21 into table <itab>. .
29 xr ef . The method get _t ext returns a descriptive

error text, which is put out as a message. The
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program terminates normally and the user can step
back to the selection screen and correct the erroneous
table name.

Update Operations

With Dynamic Open SQL, it is possible to perform
database changes by statements, which can contain
dynamic table names or a dynamic SET or WHERE
clause. Let’s take a closer look at these capabilities.

Using Dynamic Table Names
for Database Changes

Dynamic Open SQL allows you to use dynamic
table names to perform database changes. We
illustrate the possibilities with a simple demon-
stration program (Listing 8). Let’s assume that
Lufthansa will no longer carry out flight LH0455.
Instead, the partner airline United Airlines will
provide the same connection, but as flight UA3505.
Our program shall perform the necessary changes
in a travel database.

Listing 8: Update Operations — Using a Dynamic Table Name (ABAP 4.6)

1 types: begin of key,

2 mandt type sflight-nmandt,

3 carrid type sflight-carrid,
4 conni d type sflight-connid,
5 end of key.

6

7 data: tabnanmes type table of tabnane,
8 dref type ref to data.

9
10 fiel d-synbol s: <tabnanme> type tabnaneg,
11 <wa> type any,
12 <key> type key.
13

14 append ' SFLI GHT'
15 append ' SPFLI"'
16 append ' SBOX
17

18 | oop at tabnanes assi gni ng <tabnane>.
19 create data dref type (<tabnane>).
20 assign dref->* to <wa>.

21  assign <wa> to <key> casti ng.

to tabnanes.
to tabnanes.
to tabnanes.

22 select * from (<tabname>) into <wa>

23 where carrid = 'LH and connid = '0455".
24 del ete (<tabnanme>) from <wa>.

25 <key>-carrid = ' UA .

26 <key>-connid = ' 3505'.

27 i nsert (<tabnane>) from <wa>.

28 endsel ect.

29 endl oop.
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First we define a data type key, containing the
first three key fields that are common to the tables we
want to change:

1 types: begin of key,

2 mandt type sflight-nandt,
3 carrid type sflight-carrid,
4 conni d type sflight-connid,
5 end of key.

We loop over the internal table t abnanes,
which contains the names of the database tables to be
updated. Within the loop, we dynamically create a
work area matching the line type of the database table
being processed and assign the field symbol <wa>
and <key> to this work area:

19 create data dref type (<tabnane>).
20 assign dref->* to <wa>.
21  assign <wa> to <key> casti ng.

In an inner loop, we select all records from
the table being processed that correspond to the
flight LH0455:

22 select * from(<tabname>) into <wa>

23 where carrid = 'LH and connid =
' 0455' .

[...]

28 endsel ect .

Because we are going to change key values, we
cannot change the record using an UPDATE ... FROM
statement. Instead, we have to delete the record,
change the key values in the work area <wa> via the
field symbols <key>, and reinsert the changed record
in a second step:

24 del ete (<t abnane>) from <wa>.
25 <key>-carrid = 'UA".

26 <key>-connid = ' 3505'.

27 i nsert (<tabnane>) from <wa>.

Analogously, dynamic table names can be used
with UPDATE and MODI FY.

New with ABAP 6.10: Using a Dynamic Table
with a SET Clause in an UPDATE Statement

With ABAP Release 6.10 it will be possible to
use a dynamic table in an UPDATE statement

in combination with a SET clause. Using this
variant, it will be possible to simplify our program
(Listing 8) so that the outer loop (lines 18 to 29)
would read:

| oop at tabnames assigni ng <tabnane>.

updat e (<tabname>) set carrid = ' UA
connid = ' 3505

where carrid = 'LH
and connid = '0455".

endl oop.

This version of the program is not only much
slimmer, it also enables superior performance because
the update operations are performed entirely on the
database.

New with ABAP 6.10: Using the WHERE and
SET Clauses in Update Operations Dynamically

In ABAP releases older than 6.10, there are two ways
to denote a set of records on which an update opera-
tion is to be applied:

* They can be specified by their primary keys
contained in a work area Wa using the variant:

DELETE | UPDATE | | NSERT | MODIFY
(dbt ab) FROM wa.

* Alternatively, records to be deleted or updated
can be selected by a WHERE clause with a static
logical condition, as in:

DELETE | UPDATE (dbtab) WHERE
| ogi cal _condition.

For our previous example (Listing 8), these tech-
niques were sufficient. If, however, a set of records
to be updated or deleted is defined not by their pri-
mary keys but by a dynamically determined logical
condition, a dynamic WHERE clause is desirable.
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Listing 9: Using the Dynamic WHERE and SET Clauses in Update Operations (ABAP 6.10)

1 paraneters: tabname type tabnane,

2 col um type fi el dnane,

3 wher e(80) type c | ower case

4 val ue(30) type c.

5

6 data: set cl ause type string,

7 val ue_r ef type ref to data,

8 xr ef type ref to cx_sy dynanmic_osql _error,
9 nessage type string,

10 count type string.

11

12 concatenate columm ‘ = value' into set cl ause

13

14 try.

15 updat e (tabnane) set (set_clause) where (where).
16 i f sy-dbcnt <> 0.

17 count = sy-dbcnt.

18 concatenate ‘The field ' colum

19 ‘" has been set to the new value '* val ue
20 ““in ‘' count ‘rows] of table '‘ tabnane ‘'.‘ into nessage
21 el se.
22 message = ‘No col utms changed. ‘.
23 endi f.
24  catch cx_sy _dynam c_osqgl _error into xref.
25 nessage = xref->get text( ).
26 endtry.

27 wite: / nessage.

So far, an UPDATE statement with a dynamic
table name couldn’t change a specified field of
an individual row. Instead, an entire row of a data-
base table had to be updated at once. If a database
table has many columns, and the values of only
a few columns are to be changed, this can lead
to a lot of excess data being transported to the
database.

With ABAP Release 6.10, the programmer will
have the ability to specify a dynamic WHERE clause
with an UPDATE or DELETE statement. Addition-

ally, he may specify a SET clause at runtime. Our
next example, Listing 9, illustrates these future
capabilities via a generic update tool. The program
prompts the user for the name of a database table, the
name of a column of this table, and a new value for
the selected fields of the specified column. The user
may restrict the set of rows to be updated by entering
a logical condition (the WHERE clause).

! Please note that this example is for illustration purposes only. A real-
world program would require some authority-checking of the user
data, of course.
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& Warning!

Be aware of the following pitfall when
specifying a dynamic WHERE clause with

an UPDATE or DELETE statement: if the
WHERE clause is empty, it will be interpreted
as the Boolean value TRUE with the result
that all records on the database get updated
or deleted!

First, the dynamic SET clause is constructed from
the input parameters:

12 concat enat e col um = value' into
set cl ause.

Please note that the dynamic SET clause contains
the identifier of the ABAP variable val ue. The
critical section of a TRY ... CATCH ... ENDDTRY
block contains a fully dynamic UPDATE statement:

15 updat e (tabnane) set (set_cl ause)
where (where).

If the user entered valid data, the update state-
ment will pass through normally. If the statement
fails due to invalid input data from the user, an excep-
tion of class cx_sy_dynam c_osql _error will
be raised. The execution will continue in the CATCH
clause. The program will display a message inform-
ing the user of success or failure.

New with ABAP 6.10:
The Dynamic FROM Clause

In our examples so far, all data retrieved was con-
tained in a single database table. This table could be
accessed by dynamically specifying its name.

If, however, the relevant data is distributed over
multiple tables, one might want to efficiently access
the data through a join. Up to ABAP Release 4.6, a
join can be expressed only by a static FROMclause.
ABAP Release 6.10 introduces a dynamic FROM
clause, which allows you to dynamically specify a
join of multiple tables (Listing 10).

Listing 10: The Dynamic FROM Clause (ABAP 6.10)

1 paraneters: cities as checkbox,
2 carriers as checkbox,
3 seat s as checkbox,
4 nanes as checkbox.
5
6
7
8

data: begin of wa,
carrid type sbook-carrid,
connid type sbook-connid,
9 fldate type sbook-fl date,

10 custom d type sbook-custom d,
11 cityfromtype spfli-cityfrom
12 cityto type spfli-cityto,

13 carrname type scarr-carrnane,
14 seat smax type sflight-seat snax,
15 seat socc type sflight-seatsocc,
16 name type scust om nane,

40
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

end of wa,
fromtype string val ue ‘sbhook as b',
list type string val ue
‘b~carrid b~connid b~fl date b~custom d.
if cities ="'X.
concat enat e
from* join spfli as p on b~carrid = p~carrid and b~connid = p~conni d’
into from
concatenate list ‘* cityfromcityto' into list.
endi f .
if carriers = 'X .
concat enat e
from* join scarr as ¢ on b~carrid = c~carrid" into from
concatenate list ‘* c~carrnane’ into |ist.
endi f .
if seats = 'X .
concat enat e
from* join sflight as f'
‘ on b~carrid = f~carrid and b~connid = f~connid and b~fldate = f~fl dat e
into from
concatenate list ‘ seatsmax, seatsocc’ into |list.
endi f.
if names = 'X .
concat enat e
from‘ join scustomas u on b~customid = u~id" into from
concatenate list ‘* nane‘ into list.
endi f.
select (list) from(from into corresponding fields of wa.

wite: / wa-connid, wa-carrid, wa-fldate, wa-custom d.
if cities ="'X.
wite: wa-cityfrom wa-cityto.
endi f .
if carriers = 'X .
wite: wa-carrnane.
endi f.
if seats = 'X .
wWite: wa-seatsnax, wa-seatsocc.
endi f .
if nanes = 'X .
wite: wa-nane.
endi f.
endsel ect .
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The example shown in Listing 10 demonstrates a
possible application of the dynamic FROMclause: the
program is a reporting tool that displays a list of flight
bookings. It always lists the following:

» Carrier ID
»  Flight number
* Date of the flight

e Customer ID

All this information is extracted from the
table SBOOK.

Optionally, the user may choose to have the
following additional information displayed:

» Names of the arrival and departure cities
(from the table SPFLI )

*  The name of the carrier (from the table
SCARR)

*  The number of occupied and available seats
(from the table SFLI GHT)

* The name of the customer (from the table
SCUSTQOV)

Users simply indicate their choices by marking
the appropriate checkboxes on a selection screen.

First, four parameters — ci ti es, carriers,
seat s, and nanes — are declared that indicate the
additional fields the user wants to have displayed.
The variables | i st and f r omshall hold the source
code of a dynamic SELECT and FROMclause,
respectively:

1 paraneters: cities as checkbox,
2 carriers as checkbox,
3 seat s as checkbox,
4 nanes as checkbox.

[...]
18 data: fromtype string val ue ‘ sbook
as b‘,

19 list type string val ue
20 ‘b~carrid b~connid
b~f| date b~custom d°.

The variable f r omgets the initial value * sbook
as b‘ , because data from the table SBOOK is always
selected.

Analogously, we initialize | i St with the names
of the columns of SBOCK that we always want to be
included in the SELECT list. To prevent the identifi-
ers from becoming ambiguous if multiple tables are
joined, we prefix the column identifiers with the table
identifier “b~"".

Depending on the values of the parameters
cities,carriers,seats,and nanes, the
tables SPFLI , SCARR, SFLI GHT, and SCUSTOM
are joined with the table SBOOK according to their
foreign key dependencies.

Figure 1 shows an overview of the tables of the
flight data model and how they are joined.

The additional fields that are to be selected
from the dependent tables are added to the SELECT
listlist:

22 if cities ="'X .

23 concat enat e

24 from‘ join spfli as p on
b~carrid = p~carrid and
b~conni d = p~conni d

25 into from

26 concatenate |ist cityfrom
cityto' into list.

27 endif.

[...]

Analogously, the carri er s, seat s, and
namnes flags are dealt with. If, for example, the user
chose “cities” and “names,” the string f r omwill
have the following value at this point:

sbook as b join spfli as p on b~carrid
= p~carrid and b~connid = p~connid join
scustomas u on b~customd = u~id
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Figure 1 Tables of the Flight Data Model
sbook sflight spfli scarr
carrid » carrid » carrid > id
connid » connid » connid name
scustom fldate » fldate cityfrom
id <— customid seatsocc cityto
name seatsmax

and the string | i st will have the value:

b~carrid b~connid b~fl date b~custom d
cityfromcityto name

Next, the fields declared in the string | i St are
fetched from the view that is specified in the dynamic
clause f rom

49 select (list) from(from into
correspondi ng fields of wa.

[...]
63 endsel ect .

The data is stored in the corresponding fields of
the work area wa. In the SELECT ... ENDSELECT
loop, the additional fields are written to the list
depending on the values of the flags ci ti es,
carriers,seats, and nanes.

The use of a dynamic FROMclause greatly sim-
plifies the statement, which is sent to the database.
When using a static FROMclause, all five tables
would have to be included in the join, even if no
fields are requested from one of the tables.

In our example, all tables and fields possibly
required in the SELECT statement are known
a priori. Therefore, the static | NTOclause

I NTO CORRESPONDI NG FI ELDS COF wa

is suitable to store the data in the corresponding com-
ponents of the work area wa with matching type.
Unfortunately, a dynamic FROMclause might not be
applicable for solving a more general problem where
the names of the tables that are to be joined are
known only at runtime. The reason is that it is impos-
sible to dynamically create an appropriate work area
for a view of multiple tables.
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Figure 2 Influence of Dynamic Components on the Execution Time of a Statement
1 sel ect count (*) from sbook where carrid = 'LH . 2.3ms 24 ms 24 ms
2 sel ect count(*) from (' sbook') where carrid = "'LH . 3.0ms 2.7ms 3.2ms
3 sel ect ('count(*)') from('sbook') where carrid ="'LH . 3.7ms 3.0ms 3.9ms
4 sel ect ('count(*)') from('sbook') where (‘carrid ="'LH"*). 42 ms 3.2ms 4.5ms
5 sel ect count (*) from sbook where carrid in rtab. 24 ms 24 ms 24 ms
6 select ('count(*)') from('sbook') where (‘carrid = carr_id'). 43 ms 3.2ms 45ms
7 sel ect * fromsbook into table itab where carrid = 'LH . 47.4 ms 45.8 ms 29.1 ms
8 select ("*') from ('sbook') into table itab where (‘carrid ='LH"*). 49.8 ms 49.7 ms 31.1ms
9 generate subroutine pool + select count(*) [...] 31.3ms 26.3 ms 36.6 ms
10 insert report + generate report + select count(*) [...] 180.3ms | 1542 ms | 140.8 ms

The Linux system was configured with 4 processors and 4 GB RAM.
The NT system was configured with 1 processor and 512 MB RAM.
The AIX system was configured with 1 processor and 4 GB RAM.

Performance Issues

If an SQL statement contains dynamic parts, those
parts have to be parsed and evaluated at runtime.

Therefore, it is inevitable that the execution time of a

dynamic statement is slightly longer than the execu-
tion time of a corresponding static variant.

To quantify this impact on performance, we
determined the runtime of a simple SELECT state-
ment in eight different variants (Figure 2):

sel ect count(*) from sbook where carrid
="'LH.

This statement retrieves only a very small amount

of data: the number of records in the table SBOOK

fulfilling the condition carri d =" LH . Therefore,

its total execution time is dominated by the ABAP
interpreter and not by the database.

We determined the runtime on three different
systems (Linux, NT, and AIX) with the ABAP
command GET RUNTI ME. Each statement has
been executed 10 times. Figure 2 shows the
minimal execution time of the 10 runs.

The first variant is entirely static. On all
platforms, its execution time is about 2.4 ms.
Variants 2 to 4 successively add more dynamic
elements to the statement: a dynamic table name, a
dynamic SELECT clause, and a dynamic WHERE
clause. Obviously, adding a dynamic fragment
increases the computation time by an almost con-
stant amount. For the three platforms we inves-
tigated, this amount is 0.6 ms (Linux), 0.2 ms (NT),
and 0.7 ms (AIX).
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Because a Dynamic Open SQL statement might
change at each execution, it is not cached in the
ABAP runtime environment.'? This fact must con-
tribute to the slightly decreased performance of the
dynamic variants (2, 3, and 4) in comparison with
the static variant (1). In our example, however, the
impact is negligible within the accuracy of our mea-
surement. Variant 5 demonstrates this: the WHERE
clause contains the condition | Nr t ab, making
Variant 5 dynamic as well, so that no cache can be
taken advantage of.

As mentioned previously, we expect slightly
decreased performance if we include an ABAP
variable in a dynamically specified logical con-
dition. We do so in Variant 6, but only on Linux
could we observe slightly decreased performance
in comparison to Variant 4, where a literal is
used as the bound value in the dynamic WHERE
clause.

In all variants so far, we didn’t fetch data from
the database, but determined only the number of
records in the result set. If we actually retrieve
the data (2,220 records), as in Variants 7 and 8, it
becomes obvious that the dynamic elements contrib-
ute only by a small amount to the overall execution
time of the statement. On the platforms we investi-
gated, this overhead is 5 percent (Linux), 9 percent
(NT), and 7 percent (AIX).

The situation changes dramatically if we don’t
use Dynamic Open SQL, but use source code genera-
tion instead. In Variant 9, we transiently generated
a subroutine pool containing a form that executes the
statement corresponding to the static Variant 1. The
total execution time for generating the subroutine
pool and executing the statement dramatically
increases to 31.3 ms (Linux), 26.3 ms (NT), and
36.6 ms (AIX).

The situation gets even worse if we store the
generated ABAP report persistently in the database.
The total execution time for the sequence | NSERT

12 Tt still might be cached by the database, however.

REPORT, GENERATE REPCORT, and PERFORM... | N
PROGRAMIrises to 180.3 ms (Linux), 154.2 ms (NT),
and 140.8 ms (AIX).

Conclusion

Dynamic Open SQL is a very powerful tool —

one that is suitable for addressing the majority

of programming situations that require generic
database access. It is not necessary to generate the
ABAP source code of an entire subroutine or pro-
gram, but only the parts of a statement that contain
dynamic elements. This is accomplished by dynamic
token specification. All statically specified parts of
an SQL statement undergo a static syntax check

at compile time.

Most clauses of an Open SQL statement —
table name, SELECT, WHERE, GROUP BY,
HAVI NG and ORDER BY — can be specified
dynamically. With ABAP Release 6.10, this list is
completed by a dynamic SET clause, as well as a
FROMclause. Though an | NTOclause cannot be
specified dynamically, a data object created at
runtime with a dynamically specified type can be
used as a container to retrieve data into.

With ABAP Release 6.10, it is possible to

catch system exceptions occurring during the execu-
tion of a dynamic SQL statement that would cause
the program to terminate with a runtime error. This
frees programmers from the need to provide code
that verifies the validity of input data prior to the
execution of the statement. Instead, you redirect
the execution to the user to input the correct data.

An Open SQL statement with dynamic compo-
nents does require slightly more execution time than
its static counterpart. Though measurable, this over-
head is usually much smaller than the time needed for
database access — in fact, it is negligible compared
to the huge excess that complete source code genera-
tion would require.
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