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At the end of this unit, you will be able to:

l

Make changes to tables

l

Estimate the effect of these changes on the database

l

Convert tables

l

Continue terminated conversions

l

Add customer fields to SAP standard tables by 

means of append structures without modifications

Course Objectives
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· Correct access by ABAP programs to a database table is only possible if the runtime object of the table is consistent with the structure of the table in the database. Each time the table is changed in the ABAP Dictionary, you must check if the database structure of the table must be adjusted to the changed ABAP Dictionary definition of the table when it is activated (when the runtime object is rewritten).

· The database structure does not have to be altered for certain changes to the ABAP Dictionary. For example, you do not have to change the database structure when the order of the fields in the ABAP Dictionary is changed (other than for key fields). In this case the changed structure is simply activated in the ABAP Dictionary and the database structure remains unchanged.

[image: image4.wmf]ã

SAP AG 1999

How is the Structure Adjusted?

Field 1

Field 2

Field 3

Active version

Inactive version

Delete, create again

or

Change catalog for 

the DB (ALTER TABLE)

or

Convert the table

Field 2

Field 3

Field 1

Field 2

Field 3

Field 1

Field 4

Does the table contain data?

What database

system is used?

What change was made?


· The database table can be adjusted to the changed definition in the ABAP Dictionary in three different ways:

· By deleting the database table and creating it again. The table on the database is deleted, the inactive table is activated in the ABAP Dictionary, and the table is created again on the database. Data existing in the table is lost.

· By changing the database catalog (ALTER TABLE). The definition of the table on the database is simply changed. Existing data is retained. However, indexes on the table might have to be built again.

· By converting the table. This is the most time-consuming way to adjust a structure. 

· If the table does not contain any data, it is deleted in the database and created again with its new structure. If data exists in the table, there is an attempt to adjust the structure with ALTER TABLE. If the database system used is not able to do so, the structure is adjusted by converting the table. 
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· The following example shows the steps necessary during conversion. 

· Starting situation: Table TAB was changed in the ABAP Dictionary. The length of field 3 was reduced from 60 to 30 places. 

· The ABAP Dictionary therefore has an active (field 3 has a length of 60 places) and an inactive (field 3 still has 30 places) version of the table. 

· The active version of the table was created in the database, which means that field 3 currently has 60 places in the database. A secondary index with the ID A11, which was also created in the database, is defined for the table in the ABAP Dictionary.

· The table already contains data.
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Step 1: The table is locked against further structure changes. If the conversion terminates due to an error, the table remains locked. This lock mechanism prevents further structure changes from being made before the conversion has been completed correctly. Data could be lost in such a case.

Step 2: The table in the database is renamed. All the indexes on the table are deleted. The name of the new (temporary) table is defined by the prefix QCM and the table name. The name of the temporary table for table TAB is therefore QCMTAB.
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Step 3: The inactive version of table TAB is activated in the ABAP Dictionary. The table is created in the database with its new structure and with the name QCM8TAB. The primary index on the table is also created in the database. The structure of database table QCM8TAB is the same as the structure of the active table in the ABAP Dictionary after this step. The database table, however, still does not contain any data.

The table therefore does not exist in the database with its original name during conversion. Programs that access this table cannot be executed. You should always make sure that no applications access the table to be converted during conversion. 
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Conversion Process 4
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Step 4: The data is loaded back from table QCMTAB to table QCM8TAB (with MOVE-CORRESPONDING). The data is in both tables after this step. When you reduce the size of fields, for example, the extra places are truncated when you reload the data.

· Since the data is in both tables QCM8TAB and QCMTAB during the conversion, there are greater storage requirements during conversion. You should therefore check whether there is sufficient space available in the corresponding tablespace before converting large tables.

· There is a database commit after 16 MB when you copy the data from table QCMTAB to table QCM8TAB. A conversion process therefore needs 16 MB resources in the rollback segment. The existing database lock is released with the Commit and then requested again before the next data area to be converted is edited. 

· When you reduce the size of keys, only one record can be reloaded if there are several records whose key cannot be distinguished. It is not possible to say which record this will be. In such a case, you should clean up the data of the table before converting.
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Conversion Process 5
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Step 5: Table QCMTAB is deleted.

Step 6: Table QCM8TAB is renamed to TAB. The secondary indexes defined in the ABAP Dictionary for the table are created again. The views on the table deleted in the first step of the conversion are also created again in the database.

Step 7: The lock set at the beginning of the conversion is deleted.

  If the conversion terminates, the table remains locked and a restart log is written.

  Caution: The table does not exist in the database with its original name during conversion. Programs may not access the table during conversion. Conversions should not run during production! You must at least deactivate all the applications that use the tables to be converted.

 You must clean up terminated conversions. Programs that access the table will otherwise not run correctly. In this case, you must find out why the conversion terminated (for example, overflow of the corresponding tablespace) and correct it. Then continue the terminated conversion.
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Possible Problems during Conversions
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· Since the data exists in both the original table and temporary table during conversion, the storage requirements increase during conversion. If the tablespace overflows when you reload the data from the temporary table, the conversion will terminate. In this case, you must extend the tablespace and start the conversion in the database utility again. 

· If you shorten the key of a table (for example, when you remove or shorten the field length of key fields), you cannot distinguish between the new keys of existing records of the table. When you reload the data from the temporary table, only one of these records can be loaded back into the table. It is not possible to say which record this will be. If you want to copy certain records, you have to clean up the table before the conversion.

· During a conversion, the data is copied back to the database table from the temporary table with the ABAP statement MOVE-CORRESPONDING. Therefore, only those type changes that can be executed with MOVE-CORRESPONDING are allowed. All other type changes cause the conversion to be terminated when the data is loaded back into the original table. In this case, you have to recreate the old state prior to conversion. Using database tools, you have to delete the table, rename the QCM table to its old name, reconstruct the runtime object (in the database utility), set the table structure in the Dictionary back to its old state, and then activate the table.
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· If a conversion terminates, the lock entry for the table set in the first step is retained. The table can no longer be edited with the maintenance tools of the ABAP Dictionary (Transaction SE11).
· A terminated conversion can be analyzed with the database utility (Transaction SE14) and then resumed. The database utility provides an analysis tool with which you can find the cause of the error and the current state of all the tables involved in the conversion.

· You can usually find the precise reason for termination in the object log. If the object log does not provide any information about the cause of the error, you have to analyze the syslog or the short dumps.

· If there is a terminated conversion, two options are displayed as pushbuttons in the database utility:

· After correcting the error, you can resume the conversion where it terminated with the Continue adjustment option. 

· There is also the Unlock table option. This option only deletes the existing lock entry for the table . You should never choose Unlock table for a terminated conversion if the data only exists in the temporary table, for example, if the conversion terminated in steps 3 or 4.
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· Append structures permit you to append customer fields to a SAP standard table without having to modify the table definition.

· An append structure is a structure that is assigned to exactly one table. There can be several append structures for a table. 

· When a table is activated, all the active append structures for the table are found and their fields are appended to the table. If an append structure is created or changed, the table to which it is assigned is also activated and the changes also take effect there when it is activated.

· Like all structures, an append structure defines a type that can be used in ABAP programs.

· With Release 4.6C, you can define foreign keys for fields that already exist in the table using an append structure. Search helps can also be attached to fields that already exist in the table.
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· Customers create append structures in their namespace. The append structures are thus protected against overwriting during an upgrade.

· The new versions of the standard tables are imported during the upgrade. When the standard tables are activated, the fields contained in the active append structures are appended to the new standard tables. When append structures are added to a table, you do not have to manually adjust the customer modifications to the new SAP version of the table (Transaction SPDD) during the upgrade.

· The order of the fields in the ABAP Dictionary can differ from the order of the fields in the database. You do not have to convert the table when you add an append structure or insert fields in an existing append structure. The new fields are simply appended to the table in the database. You can always adjust the structure by adjusting the database catalog (ALTER TABLE).
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· The new version of the SAP standard table is activated and the new field is appended to the database table.

· Please note the following points about append structures:

· No append structures may be created for pooled and cluster tables.

· If a long field (data type LCHR or LRAW) occurs in a table, it cannot be extended with append structures because such long fields must always be in the last position of the field list (for example,  they must be the last field of the table). 

· If you as a customer add an append structure to an SAP table, the fields in this append structure should be in the customer namespace for fields, that is they should begin with YY or ZZ. This prevents name collisions with new fields inserted in the standard table by SAP. 

· If you as a partner have your own reserved namespace for your developments, the fields you select in append structures should always lie in this namespace.
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Summary

l

The runtime object and database definition of a table must 

always be consistent.

For this reason, the corresponding 

database table must be adjusted when you change a table 

in the ABAP Dictionary.

l

The system always tries to make structure changes to 

tables by changing the database

catalog

(ALTER TABLE).

If 

this is not possible, a conversion takes place.

l

In a conversion, the data is stored in a temporary table and 

then copied back to the table with its new structure.

l

Customer fields should always be added to SAP standard 

tables using append structures.


Changes to Database Tables Exercises
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	At the conclusion of these exercises, you will be able to:

· Make changes to existing objects

· Convert tables

· Enhance standard tables with append structures without modifying them
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	The original design of employee management is no longer appropriate after some organizational changes at the airlines. It is therefore necessary to make small changes to objects already created in previous exercises. These changes will be made in this exercise.


1-1
The design of table ZFLCREW## is no longer appropriate. The field for the role of the employee during the flight is too long. Correct this error by reducing the field length to 15 places.

Create a new data element ZROLE## and replace the existing data element with the new one. When you define data element ZROLE##, do not use a domain; instead, enter the data type and length directly when you define the data element. Activate the table.

1-2
The employees with management or maintenance functions have their workplace at an airport. Record information about how to reach these employees in table ZEMPLOY##: a telephone number for reaching maintenance employees at the airport and an office location or where the administrative employees work.

Create an append structure for table ZEMPLOY## containing the following information:

	Field
	Data element

	ZZAirport
	S_AIRPORT

	ZZOffice
	S_BUREAUNO

	ZZTelephone
	S_TELNO
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	Note:  the field names in an append structure must lie in the customer namespace for fields. The field names should therefore begin with ZZ or YY.


1-3
Create a suitable foreign key for field ZZAirport of the append structure. 
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	The table of all airports is called SAIRPORT.

For a complete definition of the foreign key, you must also verify a field of the appending table (ZEMPLOY##).
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	Start Program BC430_CHECK with Transaction SE38 after this exercise. The program checks whether your solutions are correct.




Changes to Database Tables Solutions
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1-1
Go to change mode in the maintenance screen for table ZFLCREW##. Take the following steps.

1)
Overwrite data element SEMP_ROLE in column Field type with the name of your data element ZROLE##. Save the change.

2)
Select the name ZROLE##. In the next dialog box, confirm that you want to create the data element.

3)
The maintenance screen for data elements appears. Enter a short text.

4)
Select tab page Definition. Choose Built-in type. You can now enter values for fields Datatype, Length, and Decplaces. Enter CHAR as data type and 15 as length.

5)
On tab page Field label, maintain the text for the data element.

6)
Activate the data element.

7)
Goto the activation log. You are reminded that shortening the field requires a conversion of table ZFLCREW##.

8)
Go back to the table maintenance screen.

9)
Navigate to the database utility with Utilities ( Database utility. 

10)
Choose Activate and adjust database. Confirm the next security query. The system converts the table.

1-2
To define the append structure for table ZEMPLOY##:

1)
Go to display mode in the maintenance screen for table ZEMPLOY##.

2)
Choose Goto ( Append structure.

3)
In the next dialog box, enter the required name for the append structure. It must satisfy the usual naming conventions. Choose Continue.

4)
The maintenance screen for the append structure is displayed. Maintenance of the append structure is analogous to that for a structure.

5)
Enter a short text and insert fields ZZAirport, ZZOffice, and ZZTelephone with the specified data elements.

6)
Note: all the fields of an append structure must lie in the customer namespace. The field names therefore must begin with ZZ or YY.

7)
Activate the append structure. Display the activation log with Utilities( Activation log.

Table ZEMPLOY## automatically adjusted when you activate the append structure. The new fields are appended to the existing fields in the database.

1-3
The foreign key must be defined in the append structure maintenance routine. You can go there either by entering its name as data type in the initial screen of the ABAP Dictionary and choosing Change or with Goto( Append structure in the maintenance screen for table ZEMPLOY##. Take the following steps:

1)
Place the cursor on field Airport. Choose the key icon. Copy the system proposal.

2)
The maintenance screen for the foreign key appears. The check table and the field assignments are already filled due to the system proposal. Enter a suitable Short description.

3)
The foreign key cannot be fully specified using just the append structure since the key of check table SAIRPORT contains both a client field and an airport code, while the append structure has no client field. You should verify that the client field is supplied from the append table ZEMPLOY##.

4)
Choose Non-key-fields / candidates as the type of foreign key fields (since the Airport field is not a key field of table ZEMPLOY##) and as cardinality C (since not every employee is assigned to an airport) to CN (since several employees can be assigned to the same airport).

5)
Choose Copy and activate the append structure.
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