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Course Objectives

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

l

Create and use fixed values

l

Define what a foreign key is

l

Apply the conditions for the field assignment of the 

foreign key

l

Know the difference between the value table and the 

check table

l

Create Foreign Key
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Domain

Short description

S_CLASS

Flight class

Dictionary:

Display domain S_CLASS:

Fixed values

Fixed value

Short description

C

Y

F

Business Class

Economy Class

First Class

Lower limit

Upper limit

Short description

Fixed Values


· The domain describes the value range of a field by specifying its data type and field length. If only a limited set of values is allowed, they can be defined as fixed values.
 

· Specifying fixed values causes the value range of the domain to be restricted by these values. Fixed values are immediately used as check values in screen entries. There is also F4 help.

· Fixed values are only checked in screens. No check is made when data records are inserted in a table by an ABAP program.

· Fixed values can either be listed individually or defined as an interval. 

[image: image4.wmf]ã

SAP

AG 2002

Value Table

Dictionary:

Display domain S_CARR_ID

Domain

Short description

S_CARR_ID

Short description of the carrier

Format

Valid values

Value table

SCARR

Data type

No. of places

CHAR

3

Character strings

MANDT

CARRID

CARRNAME

CURRCODE

401

AA

American 

Airlines

USD

401

BA

British 

Airways

GBP

401

LH

Lufthansa

DEM

410

UA

United 

Airlines

USD

Table SCARR


· The value range of a field can also be defined by specifying a value table in the domain. 

· In contrast to fixed values, however, simply specifying a value table does not cause the input to be checked. There is no F4 help either.

· If you enter a value table, the system can use it to make a proposal for the foreign key definition. 

· A value table only becomes a check table when a foreign key is defined.
If you refer to a domain with a value table in a field, but no foreign key was defined at field level, there is no check.
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Database table SCOUNTER

(sales counter)

CARRID (Carrier)

CONNID (Connection)

FLDATE (Date of flight)

COUNTER (Counter)

CUSTOMID (Customer)

Can this flight

be booked at 

sales counter 8 ?

Entries to fields of table SBOOK 

(flight booking):

MANDT

CARRID

COUNTNUM

00000001

00000001

00000002

00000003

00000004 

00000001

00000002

00000003

00000004

00000005

00000006

00000007

00000008

00000001

AA

BA

BA

BA

BA

LH

LH

LH

LH

LH

LH

LH

LH

UA

001

001

001

001

001

001

001

001

001

001

001

001

001

001

ACA

ACE

BER

LCY

LHR

BER

DEN

FRA

LCY

LGW

LHR

MUC

RTM

HAM

AIRPORT

Inserting a Data Record

AA

AA

0017

0017

00000008

00000008

00000148

00000148

25.07.2000

25.07.2000


· A customer wants to book a flight with American Airlines (AA). This flight with flight number 0017 is to be on July 25, 2000. The booking should be made at counter 8. 

· Table SBOOK contains all the flight bookings of the carriers. 

· Table SCOUNTER contains all the valid counters of the carriers.

· If an entry is made in field COUNTER of table SBOOK, you must make sure that only valid counters can be entered. This means that the counters must be stored in table SCOUNTER.

· Question:
Are you allowed to insert the above data record in table SBOOK?

[image: image6.wmf]ã

SAP AG 1999

Database table SCOUNTER

MANDT

CARRID

COUNTNUM

00000001

00000001

00000002

00000003

00000004 

00000001

00000002

00000003

00000004

00000005

00000006

00000007

00000008

00000001

AA

BA

BA

BA

BA

LH

LH

LH

LH

LH

LH

LH

LH

UA

001

001

001

001

001

001

001

001

001

001

001

001

001

001

ACA

ACE

BER

LCY

LHR

BER

DEN

FRA

LCY

LGW

LHR

MUC

RTM

HAM

AIRPORT

CARRID (Carrier)

CONNID (Connection)

FLDATE (Date of flight)

COUNTER (Counter)

CUSTOMID (Customer)

Entries to fields of table SBOOK:

Insertion not allowed!

Insertion not allowed!

Violation of the Foreign Key Check

Effect of the foreign key definition:

Effect of the foreign key definition:

A data record with the contents:

A data record with the contents:

MANDT = '001', CARRID = 'AA', 

MANDT = '001', CARRID = 'AA', 

COUNTNUM = '000000009' does  not 

COUNTNUM = '000000009' does  not 

exist in table SCOUNTER.

exist in table SCOUNTER.

AA

AA

0017

0017

00000148

00000148

25.07.2000

25.07.2000

000000008

000000008


· The flight cannot be booked because American Airlines (AA) does not have a counter 8. 

· No data record is selected in table SCOUNTER for the entries in the example. The entry for table SBOOK is rejected.

· In the ABAP Dictionary, such relationships between two tables are called foreign keys and they must be defined explicitly for the fields.

· Foreign keys are used to ensure that the data is consistent. Data that has been entered is checked against existing data to ensure that it is consistent.
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Foreign Key Fields / Check Fields

Key fields

MANDT

CARRID

COUNTNUM

AIRPORT

Foreign key table 

SBOOK

MANDT

CARRID

CONNID

FLDATE

CUSTOMID

CANCELED

Foreign key fields

Check field

...  

COUNTER  ...

Check table

SCOUNTER


EXAMPLE:                                                                                                                                            

· In this example, the foreign key table is table SBOOK. The purpose of the foreign key is to ensure that only valid counters of carriers can be assigned to a booking. Check table SCOUNTER contains exactly this information. Each counter is identified with three key fields in this table: MANDT, CARRID, and COUNTNUM. 

· In order to define the foreign key, these three fields are assigned to the fields of the foreign key table (foreign key fields) with which the input to be checked is entered on the screen. In table SBOOK, these are the fields: MANDT, CARRID, COUNTER. The entry is accepted if it represents a valid counter; otherwise the system will reject it. 

· The foreign key is defined for field SBOOK-COUNTER (check field), which means that the entry in this field is checked. Field COUNTER is therefore called the check field for this foreign key.                 


A foreign key is defined for field COUNTER, table SBOOK, resulting in the following field assignment:



Check table
Foreign key table

SCOUNTER-MANDT
SBOOK-MANDT

SCOUNTER-CARRID
SBOOK-CARRID

SCOUNTER-COUNTNUM
SBOOK-COUNTER
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Data Consistency through Foreign Keys

MANDT

CARRID

CONNID

...

800

800

800

800

AA

AA

Rome

Rome

0017

0064

0555

0788

MANDT

CARRID

...

800

800

800

800

AA

AC

AF

Rome

SCARR:

Check table =

ref

.

obj

.

SPFLI:

Foreign key table =

dep

.

obj

. 

SPFLI

-

CARRID

SPFLI

-

MANDT

Carrier

Flight number

Detail

maint

.

AB

0020

Check field

Foreign key fields

STOP

STOP


· A combination of fields in a table is called a foreign key if this field combination is the primary key of another table. 

· A foreign key links two tables.

· The check table is the table whose key fields are checked. This table is also called the referenced table.

· An entry is to be written in the foreign key table. This entry must be consistent with the key fields of the check table. 

· The field of the foreign key table to be checked is called the check field.

· Foreign keys can only be used in screens. Data records can be written to the table without being checked using an ABAP program.

· Example: A new entry is to be written in table SPFLI (flight schedule). There is a check whether the airline carrier entered is stored in table SCARR (carrier) for field SPFLI-CARRID. The record is only copied to table SPFLI (foreign key table) if this is the case. A foreign key is defined for field SPFLI-CARRID (check field), for example, the checks are on this field. The corresponding check table is table SCARR with the primary key fields MANDT and CARRID. 
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Foreign Key Definitions in the Check Field

Key fields

Table SPFLI

MANDT

...

...

Departure 

airport

with check table:

SAIRPORT

Table SAIRPORT

MANDT

......

Airport

Domain  S_AIRPID

Domain  S_AIRPID

Value table SAIRPORT

Value table SAIRPORT

Data element  S_AIRPORT

Data element  S_AIRPORT

Data element S_FROMAIRP

Data element S_FROMAIRP

Foreign key relationship to the check field Departure Airport


· In the ABAP Dictionary, the same domain is required for the check field and referenced key field of the check table so that you do not compare fields with different data types and field lengths. Domain equality is essential. Different data elements can be used, but they must refer to the same domain. 

· The requirement for domain equality is only valid for the check field. For all other foreign key fields, it is sufficient if the data type and the field length are equal. You nevertheless should strive for domain equality. In this case, the foreign key will remain consistent if the field length is changed because the corresponding fields are both changed. If the domains are different, the foreign key will be inconsistent if, for example, the field length is changed.

· If the domain of the check field has a value table, you can have the system make a proposal with the value table as check table. In this case, a proposal is created for the field assignment in the foreign key.

· CAUTION!
The example that a domain that itself has table SAIRPORT as value table is used following field SAIRPORT-Airport is correct! However, a foreign key is never defined on this field (avoiding a loop).  
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Check Table not Equal to Value Table

Table SBUSPART

MANDT

BUSPARTNUM   ...

Domain S_

Domain S_

BUSPANUM

BUSPANUM

Value table SBUSPART

Value table SBUSPART

MANDT

AGENCYNUM

...

Table STRAVELAG

Foreign key table 

SBOOK

MANDT

CARRID

CANCELED

... 

AGENCYNUM

...


· In the above example for the foreign key definition for field SBOOK-AGENCYNUM, the system proposal is as follows based on the value table in the domain:

Check table: SBUSPART
Field assignment:
Check table
Foreign key table
SBUSPART-MANDT
SBOOK-MANDT
SBUSPART-BUSPARTNUM
SBOOK-AGENCYNUM

· This proposal does not do what you want it to do: 
Table SBUSPART contains all the business partners of airline carriers. However, only agencies are allowed for field SBOOK-AGENCYNUM. Table SBUSPART therefore contains invalid data for this field. The system proposal is therefore incorrect! The correct check table is table STRAVELAG. It is a subset of table SBUSPART due to its foreign key definition on field AGENCYNUM. 
You must overwrite the system proposal with table STRAVELAG. If you do not know the correct check table, the system can help you by listing all the tables in question. This includes all the tables that have a key field with domain S_ BUSPANUM. 
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Semantic Attributes

1:C

1:N

1:1

1:CN

Cardinality

C

C

C

C

F

F

F

F


· The cardinality describes the foreign key relationship with regard to how many records of the check table are assigned to records of the foreign key table. The cardinality is always defined from the point of view of the check table.

· The type of the foreign key field defines whether or not the foreign key field identifies a table entry. This means that the foreign key fields are either key fields or they are not key fields or they are a special case, namely the key fields of a text table.

· There are the following kinds of foreign key fields:

· Not specified: No information about the kind of foreign key field can be given.

· No key fields / candidates: The foreign key fields are neither primary key fields of the foreign key table nor do they uniquely identify a record of the foreign key table (key candidates). The foreign key fields therefore do not (partially) identify the foreign key table.

· Key fields / candidates: The foreign key fields are either primary key fields of the foreign key table or they uniquely identify a record of the foreign key table (key candidates). The foreign key fields therefore (partially) identify the foreign key table.

· Key fields of a text table: The foreign key table is a text table of the check table, for example, the key of the foreign key table only differs from the key of the check table in an additional language key field. This is a special case of the category Key fields / candidates.
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Text Table

Text table SMEALT

MEAL

-

NUMBER

MANDT

CARRID

LANGUAGE

TEXT

Table SMEAL

MANDT

CARRID

MEAL

-

TYPE

MEAL

-

NUMBER

Key fields

Key fields

Foreign Key Relationship with Check Table SMEAL

Type of foreign key fields:

key fields of a text table


· Table SMEAL contains the meals served to the passengers during a flight. The meal names are maintained in table SMEALT. 

· Table SMEALT is the text table for table SMEAL since the key of SMEALT consists of the key of SMEAL and an additional language key field (field with data type LANG). 

· Table SMEALT can contain explanatory text in several languages for each key entry of SMEAL.

· To link the key entries with the text, the text table SMEALT must be linked with table SMEAL using a foreign key. Key fields of a text table must be chosen for the type of the foreign key fields.

· The foreign key relationship is defined from SMEALT to SMEAL. 

· Only one text table can be created for a table.
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Unit 

Summary

l

Two ways to check the data consistency were 

introduced in this unit:

n

Fixed values (static)

n

Foreign keys (dynamic)

l

The fixed values are stored in the domain.

l

The foreign key permits you to check the values you 

enter against existing data.

l

The foreign key relationship is maintained for the 

check field (field of the foreign key table).

l

The check field must be assigned to a check table key 

field having the same domain.


Consistency Through Input Checks Exercises
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	Unit: Consistency through Input Checks
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	At the conclusion of these exercises, you will be able to:

· Create fixed values 

· Set value tables to the correct context

· Define foreign keys

· Use the above mechanism to ensure that the data is consistent
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	When you enter or change the employee master data, only consistent data, for example, valid airline carriers, departments, areas, etc., should be allowed. This will be implemented in the next exercise. 


1-1
The employees of the airlines are divided into administration personnel (A), flight personnel (F) and service personnel (S). They are assigned to activity areas A, F or S accordingly. Make sure that only valid activity areas can be entered in table ZEMPLOY##.

1-2
Define suitable foreign keys for tables ZEMPLOY##, ZDEPMENT##, and ZFLCREW##. Use the tables of the flight model or tables T000 (client) and SCURX (currency code) as well as your tables to define the foreign keys. Define a foreign key check for each of the following fields:

ZEMPLOY##-Client

ZEMPLOY##-Carrier

ZEMPLOY##-Department code

ZEMPLOY##-Currency

and

ZDEPMENT##-Client

ZDEPMENT##-Carrier

and

ZFLCREW##-Emp_num

Maintain the data for table ZEMPLOY## and test the effect of your foreign key relationships.

1-3
Some employees of carriers work in travel agencies in order to sell flights for their companies there. Enhance table ZEMPLOY## with a field that documents the travel agency where each employee works.

Enhance table ZEMPLOY## accordingly and define the foreign key relationship.
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	The table of all travel agencies is called STRAVELAG.



1-4
Each department of an airline has a head of department. The assignment between the department and the head of the department should be mapped in the flight model. Enhance table ZDEPMENT## with field Dephead. Define a suitable foreign key for this field.
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	Use the two-step domain concept.


1-5
Create a text table ZDEPMENTT## for table ZDEPMENT## to explain the department code for the employees of the carriers in all countries. 

Create the corresponding table and use data elements SPRAS and S_TEXT for the field definition.

Define the required foreign key relationships.

Consistency Through Input Checks Solutions
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	Unit: Consistency through Input Checks


1-1
Call the domain maintenance screen for field ZEMPLOY##-Area. You can do this by navigating from the table maintenance screen to the corresponding data element and from here to the domain. Choose tab page Value range and enter the following fixed values:

	Fixed value
	Short description

	A
	Administration personnel

	F
	Flight personnel

	S
	Service personnel


Activate your domain.

1-2
To maintain the individual foreign keys, call the maintenance routine for the particular tables. Choose tab page Fields.

Create foreign key ZEMPLOY##-Client as follows:

1)
Place the cursor on field ZEMPLOY##-Client. Select Foreign key or choose Goto ( Foreign key.

2)
Since you are using domain MANDT for field ZEMPLOY-Client, the system proposes value table T000 as check table.

3)
Have the system make a proposal for the foreign key definition. Check the proposal. The following fields must be assigned:

	Check table
	CkTabFld
	For. key table
	For. key fld

	T000 
	MANDT
	ZEMPLOY##
	Client


4)
Enter a short text and define the semantic attributes as follows:

Type of foreign key fields: 
key fields / candidates
Cardinality: 
1:CN

5)
Save your foreign key.

Create foreign key ZEMPLOY##-Carrier as follows:

1)
Place the cursor on field ZEMPLOY##-Carrier. Select Foreign key or choose Goto ( Foreign key.
2)
Since you are using domain S_CARR_ID for field ZEMPLOY-Carrier, you can use value table SCARR for the foreign key definition.

3)
Have the system make a proposal for the foreign key definition. Check the proposal. The following fields must be assigned:

	Check table
	ChkTablFld
	For. key table
	Foreign key field

	SCARR
	MANDT
	ZEMPLOY##
	Client

	SCARR
	CARRID
	ZEMPLOY##
	Carrier


4)
Enter a short text and define the semantic attributes as follows:

Type of foreign key fields: 
key fields / candidates
Cardinality: 
1:CN

5)
Save your foreign key.

Create foreign key ZEMPLOY##-Department code as follows:

1)
To get a proposal for the foreign key definition, you must change the domain for field ZEMPLOY##-Department code. This is not absolutely necessary for later foreign key definitions, but makes the definition easier. Enter value table ZDEPMENT## in the domain for this field and activate the domain.

2)
Place the cursor on field ZEMPLOY##-Department code. Select Foreign key or choose Goto ( Foreign key.

3)
Since you are using the domain of field ZDEPMENT##-Department code for field ZEMPLOY-Department code, you can use value table ZDEPMENT## for the foreign key definition.

4)
Have the system make a proposal for the foreign key definition. Check the proposal. The following fields must be assigned:

	Check table
	ChkTablFld
	For. key table
	Foreign key field

	ZDEPMENT##
	Client
	ZEMPLOY##
	Client

	ZDEPMENT##
	Carrier
	ZEMPLOY##
	Carrier

	ZDEPMENT##
	Department code
	ZEMPLOY##
	Department code


5)
Enter a short text and define the semantic attributes as follows:

Type of foreign key fields: 
non-key-fields / candidates
Cardinality: 
1:CN
6)
Save your foreign key.

Create foreign key ZEMPLOY##-Currency as follows:

1)
Place the cursor on field ZEMPLOY##-Currency. Select Foreign key or choose Goto ( Foreign key.

2)
Since you are using domain S_CURR for field ZEMPLOY##-Currency, you can use value table SCURX for the foreign key definition.

3)
Have the system make a proposal for the foreign key definition. Check the proposal. The following fields must be assigned:

	Check table
	ChkTablFld
	For. key table
	For. key fld

	SCURX
	CURRKEY
	ZEMPLOY##
	Currency


4)
Enter a short text and define the semantic attributes as follows:

Type of foreign key fields: 
non-key-fields / candidates
Cardinality: 
1:CN
5)
Save your foreign key.

Create foreign key ZDEPMENT##-Client as follows:

See foreign key ZEMPLOY##-Client.

Create foreign key ZDEPMENT##-Carrier as follows:

See foreign key ZEMPLOY##-Carrier.

Create foreign key ZFLCREW##-Emp_num as follows:

1)
Place the cursor on field ZFLCREW##-Emp_num. Select Foreign key or choose Goto ( Foreign key.

2)
The check table is table ZEMPLOY##. If you stored this table as a value table for the domain for the personnel number, the system will make this proposal. If not, you have to enter it yourself. You can copy the system proposal in the field allocation of the foreign key. The cardinality is 1:CN and the foreign key fields are key fields / candidates.

In the maintenance screen for table ZEMPLOY## choose Utilities( Table contents ( Create entries.

Enter data and check whether your foreign key functions correctly using the F4 help.

1-3
Create a new field Agency in your table ZEMPLOY## as follows:

1)
Navigate to the field maintenance screen for table ZEMPLOY##. Insert a new field Agency in the field list (select New rows). In the maintenance screen for table STRAVELAG you can see that the suitable data element is called S_AGNCYNUM. Assign this data element to your new field ZEMPLOY##-Agency.

2)
Position the cursor on the field Agency and have the system make a proposal for the foreign key definition.

3)
Check the proposal. The check table is SBUSPART. This check table is not correct since it contains all the business partners of carriers and not just agencies.

4)
The correct check table is STRAVELAG, which it contains the agencies the carriers work with. 

5)
You can improve understanding by looking at the definition of table STRAVELAG in a second session. Field AGENCYNUM has a foreign key with check table SBUSPART. This means that table STRAVELAG is a subset of table SBUSPART. 
In the foreign key definition for ZEMPLOY##-Agency, overwrite entry SBUSBART in the input field Check table with STRAVELAG.

6)
Select Copy. The system recognizes the change in the check table and suggests that it create a proposal. Accept this offer and select the proposal. The following fields must be assigned:


	Check table
	ChkTablFld
	For. key table
	For. key fld

	STRAVELAG
	MANDT
	ZEMPLOY##
	Client

	STRAVELAG
	AGENCYNUM
	ZEMPLOY##
	Agency


7)
Enter a short description. Enter cardinality 1:CN and indicate that the foreign key fields are not key fields / candidates. Choose Copy. 

8)
Activate the table.

9)
In the maintenance screen for table ZEMPLOY##, choose Utilities ( Table Contents ( Create Entries.

Verify your foreign key using the F4 help.

1-4
In our model, people are identified by their personnel number. Therefore, the new field to be added to table ZDEPMENT## must contain personnel numbers (and not names). The field should therefore refer to the domain for personnel numbers that you created in the first exercise. Since the person to be managed in this case has a special role, you should create a new data element and not use the one already created for the personnel number. You can either first create the data element and then maintain the table, or create the data element from the table maintenance screen with forward navigation. The second way is described below:

1)
Go to change mode in the maintenance screen for table ZDEPMENT##. Select  tab page Fields.

2)
Choose New rows.

3)
Enter the new field directly following the existing fields by entering a suitable field name in the first column and entering a name for the data element to be created in column Field type.

4)
Save the table definition.

5)
Select the name of the new data element to be created. Confirm that you want to create a data element.

6)
Enter a short text for the data element. Enter the domain name that you already created for the personnel number in field Domain.

7)
Select page Field label and enter the corresponding text there.

8)
Activate the data element. Go back to the maintenance screen for table ZDEPMENT## by choosing Back.
9)
Create the foreign key for the new field in the usual manner. The check table is table ZEMPLOY##. If you stored this table as a value table for the domain for the personnel number, the system will make this proposal. If not, you have to enter it yourself. You can copy the system proposal in the field allocation of the foreign key. The cardinality is 1:CN and the foreign key fields are non key fields / candidates.

10)
Activate the table.

1-5
Create your text table ZDEPMENTT## as follows:

1)
Copy table ZDEPMENT## to table ZDEPMENTT##. 

2)
Navigate to the field maintenance screen for table ZDEPMENTT##. Delete all the fields that are not key fields. Create the following new fields:

	Field name
	Data element
	Data type, Length

	Language
	SPRAS
	LANG

	Description
	S_TEXT
	CHAR40


Field ZDEPMENT##-Language must be a key field.

3)
The foreign keys for fields ZDEPMENTT##-Client and ZDEPMENTT##-Carrier were already correctly defined by copying. You still have to define the foreign keys of fields ZDEPMENTT##-Department code and ZDEPMENTT##-Language.

4)
Place the cursor on field ZDEPMENTT##-Department code. Select Foreign key or choose Goto ( Foreign key.

5)
Since you are using the domain of field ZDEPMENT##-Department code for field ZDEPMENTT##-Department code, you can use value table ZDEPMENT## for the foreign key definition.

6)
Have the system make a proposal for the foreign key definition. Check the proposal. The following fields must be assigned:

	Check table
	ChkTablFld
	For. key table
	For. key fld

	ZDEPMENT##
	Client
	ZDEPMENTT##
	Client

	ZDEPMENT##
	Carrier
	ZDEPMENTT##
	Carrier

	ZDEPMENT##
	Department code
	ZDEPMENTT##
	Department code


7)
Enter a short text and define the semantic attributes as follows:

Type of foreign key fields: 
key fields of a text table
Cardinality: 
1:CN

8)
Save your foreign keys.

9)
Place the cursor on field ZDEPMENTT##-Language. Select Foreign key or choose Goto ( Foreign key.

10)
Since you are using domain SPRAS for field ZDEPMENTT##-Language, you can use value table T002 for the foreign key definition.11)
Have the system make a proposal for the foreign key definition. Check the proposal. The following fields must be assigned:

	Check table
	ChkTablFld
	For. key table
	Foreign key field

	T002
	SPRAS
	ZDEPMENTT##
	Language


11)
Enter a short text and define the semantic attributes as follows:

Type of foreign key fields: 
key fields / candidates 
Cardinality: 
1:CN 

12)
Save your foreign key.

13)
Activate the table.
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