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''/�VWDWHPHQWV��&ROOHFWLYHO\��WKH�REMHFWV�GHILQHG�ZLWK�''/�VWDWHPHQWV�DUH�NQRZQ�DV�
PHWDGDWD��'DWD�GHILQLWLRQ�LV�WKH�SURFHVV�RI�FUHDWLQJ��PRGLI\LQJ��DQG�GHOHWLQJ�PHWDGDWD��
&RQYHUVHO\��'0/�VWDWHPHQWV�DUH�XVHG�WR�SRSXODWH�WKH�GDWDEDVH�ZLWK�GDWD��DQG�WR�PDQLSXODWH�
H[LVWLQJ�GDWD�VWRUHG�LQ�WKH�VWUXFWXUHV�SUHYLRXVO\�GHILQHG�ZLWK�''/�VWDWHPHQWV��7KH�IRFXV�RI�
WKLV�ERRN�LV�KRZ�WR�XVH�''/�VWDWHPHQWV��)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�'0/�VWDWHPHQWV��
VHH�WKH�/DQJXDJH�5HIHUHQFH�

''/�VWDWHPHQWV�WKDW�FUHDWH�PHWDGDWD�EHJLQ�ZLWK�WKH�NH\ZRUG�&5($7(��VWDWHPHQWV�WKDW�
PRGLI\�PHWDGDWD�EHJLQ�ZLWK�WKH�NH\ZRUG�$/7(5��DQG�VWDWHPHQWV�WKDW�GHOHWH�PHWDGDWD�EHJLQ�
ZLWK�WKH�NH\ZRUG�'523��6RPH�RI�WKH�EDVLF�GDWD�GHILQLWLRQ�WDVNV�LQFOXGH�

g &UHDWLQJ�D�GDWDEDVH��&5($7(�'$7$%$6(��
g &UHDWLQJ�WDEOHV��&5($7(�7$%/(��
g $OWHULQJ�WDEOHV��$/7(5�7$%/(��
g'URSSLQJ�WDEOHV��'523�7$%/(��

,Q�,QWHU%DVH��PHWDGDWD�LV�VWRUHG�LQ�V\VWHP�WDEOHV��ZKLFK�DUH�D�VHW�RI�WDEOHV�WKDW�LV�DXWRPDWLFDOO\�
FUHDWHG�ZKHQ�\RX�FUHDWH�D�GDWDEDVH��7KHVH�WDEOHV�VWRUH�LQIRUPDWLRQ�DERXW�WKH�VWUXFWXUH�RI�WKH�
GDWDEDVH��$OO�V\VWHP�WDEOHV�EHJLQ�ZLWK�´5%'�µ��([DPSOHV�RI�V\VWHP�WDEOHV�LQFOXGH�
5'%�5(/$7,216��ZKLFK�KDV�LQIRUPDWLRQ�DERXW�HDFK�WDEOH�LQ�WKH�GDWDEDVH��DQG�5'%�),(/'6��
ZKLFK�KDV�LQIRUPDWLRQ�RQ�WKH�GRPDLQV�LQ�WKH�GDWDEDVH��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�
V\VWHP�WDEOHV��VHH�WKH�/DQJXDJH�5HIHUHQFH�

,03257$17 <RX�FDQ�GLUHFWO\�PRGLI\�FROXPQV�RI�D�V\VWHP�WDEOH��EXW�XQOHVV�\RX�XQGHUVWDQG�DOO�RI�WKH�
LQWHUUHODWLRQVKLSV�EHWZHHQ�WKH�V\VWHP�WDEOHV��PRGLI\LQJ�WKHP�GLUHFWO\�FDQ�DGYHUVHO\�DIIHFW�
RWKHU�V\VWHP�WDEOHV�DQG�GLVUXSW�\RXU�GDWDEDVH�

Who should use this guide
7KH�'DWD�'HILQLWLRQ�*XLGH�LV�D�UHVRXUFH�IRU�SURJUDPPHUV��GDWDEDVH�GHVLJQHUV��DQG�XVHUV�ZKR�
FUHDWH�RU�FKDQJH�DQ�,QWHU%DVH�GDWDEDVH�RU�LWV�HOHPHQWV��

7KLV�ERRN�DVVXPHV�WKH�UHDGHU�KDV�
g 3UHYLRXV�XQGHUVWDQGLQJ�RI�UHODWLRQDO�GDWDEDVH�FRQFHSWV�
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RELATED INTERBASE DOCUMENTATION
g 5HDG�WKH�isql�VHFWLRQV�LQ�WKH�,QWHU%DVH�*HWWLQJ�6WDUWHG�ERRN�

Related InterBase documentation
7KH�/DQJXDJH�5HIHUHQFH�LV�WKH�PDLQ�UHIHUHQFH�FRPSDQLRQ�WR�WKH�'DWD�'HILQLWLRQ�*XLGH��,W�VXSSOLHV�
WKH�FRPSOHWH�V\QWD[�DQG�XVDJH�IRU�64/�GDWD�GHILQLWLRQ�VWDWHPHQWV��)RU�D�FRPSOHWH�OLVW�RI�
ERRNV�LQ�WKH�,QWHU%DVH�GRFXPHQWDWLRQ�VHW��VHH�$SSHQGL[�$��´,QWHU%DVH�'RFXPHQW�
&RQYHQWLRQV�µ

Topics covered in this guide
7KH�IROORZLQJ�WDEOH�OLVWV�DQG�GHVFULEHV�WKH�FKDSWHUV�LQ�WKH�'DWD�'HILQLWLRQ�*XLGH�

Chapter Description SQL statements

Chapter 1, “Using the Data 
Definition Guide”

Overview of InterBase Data 
Definition features. Using isql, 
the SQL Data Definition Utility.

Chapter 2, “Designing Databases” Planning and designing a 
database. Understanding data 
integrity rules and using them in 
a database. Planning physical 
storage.

Chapter 3, “Creating Databases” Creating an InterBase database. CREATE/ALTER/DROP DATABASE 
CREATE/ALTER/DROP SHADOW

Chapter 4, “Specifying Datatypes” Choosing a datatype. CREATE/ALTER TABLE CREATE/ALTER DOMAIN

Chapter 5, “Working with Domains” Creating, altering, and dropping 
domains.

CREATE/ALTER/DROP DOMAIN

Chapter 6, “Working with Tables” Creating and altering database 
tables, columns, and domains. 
Setting up referential integrity.

CREATE/ALTER/DROP TABLE

Chapter 7, “Working with Indexes” Creating and dropping indexes. CREATE/ALTER/DROP INDEX

Chapter 8, “Working with Views” Creating and dropping views. 
Using WITH CHECK OPTION.

CREATE/DROP VIEW

TABLE 1.1 Chapter list for the Data Definition Guide
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CHAPTER 1 USING THE DATA DEFINITION GUIDE
Using isql
<RX�FDQ�XVH�isql�WR�LQWHUDFWLYHO\�FUHDWH��XSGDWH��DQG�GURS�PHWDGDWD��RU�\RX�FDQ�LQSXW�D�ILOH�WR�
isql�WKDW�FRQWDLQV�GDWD�GHILQLWLRQ�VWDWHPHQWV��ZKLFK�LV�WKHQ�H[HFXWHG�E\�isql�ZLWKRXW�
SURPSWLQJ�WKH�XVHU��,W�LV�XVXDOO\�SUHIHUDEOH�WR�XVH�D�GDWD�GHILQLWLRQ�ILOH�EHFDXVH�LW�LV�HDVLHU�WR�
PRGLI\�WKH�ILOH�WKDQ�WR�UHW\SH�D�VHULHV�RI�LQGLYLGXDO�64/�VWDWHPHQWV��DQG�WKH�ILOH�SURYLGHV�D�
UHFRUG�RI�WKH�FKDQJHV�PDGH�WR�WKH�GDWDEDVH��

7KH�isql�LQWHUIDFH�FDQ�EH�FRQYHQLHQW�IRU�VLPSOH�FKDQJHV�WR�H[LVWLQJ�GDWD��RU�IRU�TXHU\LQJ�WKH�
GDWDEDVH�DQG�GLVSOD\LQJ�WKH�UHVXOWV��<RX�FDQ�DOVR�XVH�WKH�LQWHUDFWLYH�LQWHUIDFH�DV�D�OHDUQLQJ�
WRRO��%\�FUHDWLQJ�RQH�RU�PRUH�VDPSOH�GDWDEDVHV��\RX�FDQ�TXLFNO\�EHFRPH�PRUH�IDPLOLDU�ZLWK�
,QWHU%DVH��

Chapter 9, “Working with 
Stored Procedures”

Using stored procedures. What 
you can do with stored 
procedures.

CREATE/ALTER/DROP PROCEDURE

CREATE/ALTER/DROP EXCEPTION

Chapter 10, “Creating Triggers” Using triggers. What you can do 
with triggers.

CREATE/ALTER/DROP TRIGGER

CREATE/ALTER/DROP EXCEPTION

Chapter 11, “Declaring User-Defined 
Functions and BLOB Filters”

Defining user-defined functions 
and Blob filters.

DECLARE/DROP EXTERNAL FUNCTION

DCELARE/DROP FILTER

Chapter 12, “Working with Generators” Creating, setting, and resetting 
generators.

CREATE GENERATOR/SET GENERATOR

Chapter 13, “Planning Security” Securing data and system 
catalogs with SQL: tables, views, 
triggers, and procedures.

GRANT, REVOKE

Chapter 14, “Character Sets and 
Collation Orders”

Specifying character sets and 
collation orders.

CHARACTER SET COLLATE

Appendix A, “InterBase Document 
Conventions”

Lists typefaces and special 
characters used in this book to 
describe syntax and identify 
object types.

Chapter Description SQL statements

TABLE 1.1 Chapter list for the Data Definition Guide  (continued)
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USING A DATA DEFINITION FILE
Using a data definition file
$�GDWD�GHILQLWLRQ�ILOH�FDQ�LQFOXGH�VWDWHPHQWV�WR�FUHDWH��DOWHU��RU�GURS�D�GDWDEDVH��RU�DQ\�RWKHU�
64/�VWDWHPHQW��7R�LVVXH�64/�VWDWHPHQWV�WKURXJK�D�GDWD�GHILQLWLRQ�ILOH��IROORZ�WKHVH�VWHSV�

�� 8VH�D�WH[W�HGLWRU�WR�FUHDWH�WKH�GDWD�GHILQLWLRQ�ILOH��(DFK�''/�VWDWHPHQW�VKRXOG�
EH�IROORZHG�E\�D�&200,7�WR�HQVXUH�LWV�YLVLELOLW\�WR�DOO�VXEVHTXHQW�''/�
VWDWHPHQWV�LQ�WKH�GDWD�GHILQLWLRQ�ILOH�

�� 6DYH�WKH�ILOH�

�� ,QSXW�WKH�ILOH�LQWR�isql��)RU�LQIRUPDWLRQ�RQ�KRZ�WR�LQSXW�WKH�GDWD�GHILQLWLRQ�ILOH�
XVLQJ�:LQGRZV�,64/��VHH�WKH�2SHUDWLRQV�*XLGH��)RU�LQIRUPDWLRQ�RQ�KRZ�WR�LQSXW�
WKH�GDWD�GHILQLWLRQ�ILOH�XVLQJ�FRPPDQG�OLQH�isql��VHH�WKH�2SHUDWLRQV�*XLGH���
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CHAPTER

2
Chapter 2Designing Databases

7KLV�FKDSWHU�SURYLGHV�D�JHQHUDO�RYHUYLHZ�RI�KRZ�WR�GHVLJQ�DQ�,QWHU%DVH�GDWDEDVH³LW�LV�QRW�
LQWHQGHG�WR�EH�D�FRPSUHKHQVLYH�GHVFULSWLRQ�RI�WKH�SULQFLSOHV�RI�GDWDEDVH�GHVLJQ��7KLV�FKDSWHU�
LQFOXGHV�

g $Q�RYHUYLHZ�RI�EDVLF�GHVLJQ�LVVXHV�DQG�JRDOV�
g $�IUDPHZRUN�IRU�GHVLJQLQJ�WKH�GDWDEDVH�
g ,QWHU%DVH�VSHFLILF�VXJJHVWLRQV�IRU�GHVLJQLQJ�\RXU�GDWDEDVH�
g 6XJJHVWLRQV�IRU�SODQQLQJ�GDWDEDVH�VHFXULW\�

Overview of design issues
$�GDWDEDVH�GHVFULEHV�UHDO�ZRUOG�RUJDQL]DWLRQV�DQG�WKHLU�SURFHVVHV��V\PEROLFDOO\�UHSUHVHQWLQJ�
UHDO�ZRUOG�REMHFWV�DV�WDEOHV�DQG�RWKHU�GDWDEDVH�REMHFWV��2QFH�WKH�LQIRUPDWLRQ�LV�RUJDQL]HG�
DQG�VWRUHG�DV�GDWDEDVH�REMHFWV��LW�FDQ�EH�DFFHVVHG�E\�DSSOLFDWLRQV�RU�D�XVHU�LQWHUIDFH�GLVSOD\HG�
RQ�GHVNWRS�ZRUNVWDWLRQV�DQG�FRPSXWHU�WHUPLQDOV��
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CHAPTER 2 DESIGNING DATABASES
7KH�PRVW�VLJQLILFDQW�IDFWRU�LQ�SURGXFLQJ�D�GDWDEDVH�WKDW�SHUIRUPV�ZHOO�LV�JRRG�GDWDEDVH�
GHVLJQ��/RJLFDO�GDWDEDVH�GHVLJQ�LV�DQ�LWHUDWLYH�SURFHVV�ZKLFK�FRQVLVWV�RI�EUHDNLQJ�GRZQ�ODUJH��
KHWHURJHQHRXV�VWUXFWXUHV�RI�LQIRUPDWLRQ�LQWR�VPDOOHU��KRPRJHQRXV�GDWD�REMHFWV��7KLV�
SURFHVV�LV�FDOOHG�QRUPDOL]DWLRQ��7KH�JRDO�RI�QRUPDOL]DWLRQ�LV�WR�GHWHUPLQH�WKH�QDWXUDO�
UHODWLRQVKLSV�EHWZHHQ�GDWD�LQ�WKH�GDWDEDVH��7KLV�LV�GRQH�E\�VSOLWWLQJ�D�WDEOH�LQWR�WZR�RU�PRUH�
WDEOHV�ZLWK�IHZHU�FROXPQV��:KHQ�D�WDEOH�LV�VSOLW�GXULQJ�WKH�QRUPDOL]DWLRQ�SURFHVV��WKHUH�LV�QR�
ORVV�RI�GDWD�EHFDXVH�WKH�WZR�WDEOHV�FDQ�EH�SXW�EDFN�WRJHWKHU�ZLWK�D�MRLQ�RSHUDWLRQ��6LPSOLI\LQJ�
WDEOHV�LQ�WKLV�PDQQHU�DOORZV�WKH�PRVW�FRPSDWLEOH�GDWD�HOHPHQWV�DQG�DWWULEXWHV�WR�EH�JURXSHG�
LQWR�RQH�WDEOH��

Database versus data model
,W�LV�LPSRUWDQW�WR�GLVWLQJXLVK�EHWZHHQ�WKH�GHVFULSWLRQ�RI�WKH�GDWDEDVH��DQG�WKH�GDWDEDVH�LWVHOI��
7KH�GHVFULSWLRQ�RI�WKH�GDWDEDVH�LV�FDOOHG�WKH�GDWD�PRGHO�DQG�LV�FUHDWHG�DW�GHVLJQ�WLPH��7KH�
PRGHO�LV�D�WHPSODWH�IRU�FUHDWLQJ�WKH�WDEOHV�DQG�FROXPQV��LW�LV�FUHDWHG�EHIRUH�WKH�WDEOH�RU�DQ\�
DVVRFLDWHG�GDWD�H[LVWV�LQ�WKH�GDWDEDVH��7KH�GDWD�PRGHO�GHVFULEHV�WKH�ORJLFDO�VWUXFWXUH�RI�WKH�
GDWDEDVH��LQFOXGLQJ�WKH�GDWD�REMHFWV�RU�HQWLWLHV��GDWDW\SHV��XVHU�RSHUDWLRQV��UHODWLRQVKLSV�
EHWZHHQ�REMHFWV��DQG�LQWHJULW\�FRQVWUDLQWV�

,Q�WKH�UHODWLRQDO�GDWDEDVH�PRGHO��GHFLVLRQV�DERXW�ORJLFDO�GHVLJQ�DUH�FRPSOHWHO\�LQGHSHQGHQW�
RI�WKH�SK\VLFDO�VWUXFWXUH�RI�WKH�GDWDEDVH��7KLV�VHSDUDWLRQ�DOORZV�JUHDW�IOH[LELOLW\�

g You do not have to define the physical access paths between the data objects at design 
time, VR�\RX�FDQ�TXHU\�WKH�GDWDEDVH�DERXW�DOPRVW�DQ\�ORJLFDO�UHODWLRQVKLS�WKDW�H[LVWV�LQ�LW�

g The logical structures that describe the database are not affected by changes in the 
underlying physical storage structures. 7KLV�FDSDELOLW\�HQVXUHV�FURVV�SODWIRUP�SRUWDELOLW\��
<RX�FDQ�HDVLO\�WUDQVSRUW�D�UHODWLRQDO�GDWDEDVH�WR�D�GLIIHUHQW�KDUGZDUH�SODWIRUP�EHFDXVH�WKH�
GDWDEDVH�DFFHVV�PHFKDQLVPV�GHILQHG�E\�WKH�GDWD�PRGHO�UHPDLQ�WKH�VDPH�UHJDUGOHVV�RI�KRZ�
WKH�GDWD�LV�VWRUHG�

g The logical structure of the database is also independent of what the end-user sees.�7KH�
GHVLJQHU�FDQ�FUHDWH�D�FXVWRPL]HG�YHUVLRQ�RI�WKH�XQGHUO\LQJ�GDWDEDVH�WDEOHV�ZLWK�YLHZV��$�YLHZ�
GLVSOD\V�D�VXEVHW�RI�WKH�GDWD�WR�D�JLYHQ�XVHU�RU�JURXS��9LHZV�FDQ�EH�XVHG�WR�KLGH�VHQVLWLYH�GDWD��
RU�WR�ILOWHU�RXW�GDWD�WKDW�D�XVHU�LV�QRW�LQWHUHVWHG�LQ��)RU�PRUH�LQIRUPDWLRQ�RQ�YLHZV��VHH�
&KDSWHU����´:RUNLQJ�ZLWK�9LHZV�µ

Design goals
$OWKRXJK�UHODWLRQDO�GDWDEDVHV�DUH�YHU\�IOH[LEOH��WKH�RQO\�ZD\�WR�JXDUDQWHH�GDWD�LQWHJULW\�DQG�
VDWLVIDFWRU\�GDWDEDVH�SHUIRUPDQFH�LV�D�VROLG�GDWDEDVH�GHVLJQ³WKHUH�LV�QR�EXLOW�LQ�SURWHFWLRQ�
DJDLQVW�SRRU�GHVLJQ�GHFLVLRQV��$�JRRG�GDWDEDVH�GHVLJQ�
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DESIGN FRAMEWORK
g Satisfies the users’ content requirements IRU�WKH�GDWDEDVH��%HIRUH�\RX�FDQ�GHVLJQ�WKH�
GDWDEDVH��\RX�PXVW�GR�H[WHQVLYH�UHVHDUFK�RQ�WKH�UHTXLUHPHQWV�RI�WKH�XVHUV�DQG�KRZ�WKH�
GDWDEDVH�ZLOO�EH�XVHG�

g Ensures the consistency and integrity of the data.�:KHQ�\RX�GHVLJQ�D�WDEOH��\RX�GHILQH�
FHUWDLQ�DWWULEXWHV�DQG�FRQVWUDLQWV�WKDW�UHVWULFW�ZKDW�D�XVHU�RU�DQ�DSSOLFDWLRQ�FDQ�HQWHU�LQWR�WKH�
WDEOH�DQG�LWV�FROXPQV��%\�YDOLGDWLQJ�WKH�GDWD�EHIRUH�LW�LV�VWRUHG�LQ�WKH�WDEOH��WKH�GDWDEDVH�
HQIRUFHV�WKH�UXOHV�RI�WKH�GDWD�PRGHO�DQG�SUHVHUYHV�GDWD�LQWHJULW\�

g Provides a natural, easy-to-understand structuring of information��*RRG�GHVLJQ�PDNHV�
TXHULHV�HDVLHU�WR�XQGHUVWDQG��VR�XVHUV�DUH�OHVV�OLNHO\�WR�LQWURGXFH�LQFRQVLVWHQFLHV�LQWR�WKH�GDWD��
RU�WR�EH�IRUFHG�WR�HQWHU�UHGXQGDQW�GDWD��7KLV�IDFLOLWDWHV�GDWDEDVH�XSGDWHV�DQG�PDLQWHQDQFH�

g Satisfies the users’ performance requirements��*RRG�GDWDEDVH�GHVLJQ�HQVXUHV�EHWWHU�
SHUIRUPDQFH��,I�WDEOHV�DUH�DOORZHG�WR�EH�WRR�ODUJH��RU�LI�WKHUH�DUH�WRR�PDQ\��RU�WRR�IHZ��
LQGH[HV��ORQJ�ZDLWV�FDQ�UHVXOW��,I�WKH�GDWDEDVH�LV�YHU\�ODUJH�ZLWK�D�KLJK�YROXPH�RI�WUDQVDFWLRQV��
SHUIRUPDQFH�SUREOHPV�UHVXOWLQJ�IURP�SRRU�GHVLJQ�DUH�PDJQLILHG�

Design framework
7KH�IROORZLQJ�VWHSV�SURYLGH�D�IUDPHZRUN�IRU�GHVLJQLQJ�D�GDWDEDVH�

�� 'HWHUPLQH�WKH�LQIRUPDWLRQ�UHTXLUHPHQWV�IRU�WKH�GDWDEDVH�E\�LQWHUYLHZLQJ�
SURVSHFWLYH�XVHUV��

�� $QDO\]H�WKH�UHDO�ZRUOG�REMHFWV�WKDW�\RX�ZDQW�WR�PRGHO�LQ�\RXU�GDWDEDVH��
2UJDQL]H�WKH�REMHFWV�LQWR�HQWLWLHV�DQG�DWWULEXWHV�DQG�PDNH�D�OLVW�

�� 0DS�WKH�HQWLWLHV�DQG�DWWULEXWHV�WR�,QWHU%DVH�WDEOHV�DQG�FROXPQV��

�� 'HWHUPLQH�DQ�DWWULEXWH�WKDW�ZLOO�XQLTXHO\�LGHQWLI\�HDFK�REMHFW�

�� 'HYHORS�D�VHW�RI�UXOHV�WKDW�JRYHUQ�KRZ�HDFK�WDEOH�LV�DFFHVVHG��SRSXODWHG��DQG�
PRGLILHG�

�� (VWDEOLVK�UHODWLRQVKLSV�EHWZHHQ�WKH�REMHFWV��WDEOHV�DQG�FROXPQV��

�� 3ODQ�GDWDEDVH�VHFXULW\�

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�HDFK�RI�WKHVH�VWHSV�LQ�PRUH�GHWDLO�
DATA DEFINITION GUIDE 9



CHAPTER 2 DESIGNING DATABASES
Analyzing requirements
7KH�ILUVW�VWHS�LQ�WKH�GHVLJQ�SURFHVV�LV�WR�UHVHDUFK�WKH�HQYLURQPHQW�WKDW�\RX�DUH�WU\LQJ�WR�
PRGHO��7KLV�LQYROYHV�LQWHUYLHZLQJ�SURVSHFWLYH�XVHUV�LQ�RUGHU�WR�XQGHUVWDQG�DQG�GRFXPHQW�
WKHLU�UHTXLUHPHQWV��$VN�WKH�IROORZLQJ�W\SHV�RI�TXHVWLRQV�

g:LOO�\RXU�DSSOLFDWLRQV�FRQWLQXH�WR�IXQFWLRQ�SURSHUO\�GXULQJ�WKH�LPSOHPHQWDWLRQ�SKDVH"�:LOO�
WKH�V\VWHP�DFFRPPRGDWH�H[LVWLQJ�DSSOLFDWLRQV��RU�ZLOO�\RX�QHHG�WR�UHVWUXFWXUH�DSSOLFDWLRQV�WR�
ILW�WKH�QHZ�V\VWHP"

g:KRVH�DSSOLFDWLRQV�XVH�ZKLFK�GDWD"�:LOO�\RXU�DSSOLFDWLRQV�VKDUH�FRPPRQ�GDWD"
g +RZ�GR�WKH�DSSOLFDWLRQV�XVH�WKH�GDWD�VWRUHG�LQ�WKH�GDWDEDVH"�:KR�ZLOO�EH�HQWHULQJ�WKH�GDWD��
DQG�LQ�ZKDW�IRUP"�+RZ�RIWHQ�ZLOO�WKH�GDWD�REMHFWV�EH�FKDQJHG"�

g:KDW�DFFHVV�GR�FXUUHQW�DSSOLFDWLRQV�UHTXLUH"�'R�\RXU�DSSOLFDWLRQV�XVH�RQO\�RQH�GDWDEDVH��RU�
GR�WKH\�QHHG�WR�XVH�VHYHUDO�GDWDEDVHV�ZKLFK�PLJKW�EH�GLIIHUHQW�LQ�VWUXFWXUH"�:KDW�DFFHVV�GR�
WKH\�DQWLFLSDWH�IRU�IXWXUH�DSSOLFDWLRQV��DQG�KRZ�HDV\�LV�LW�EH�WR�LPSOHPHQW�QHZ�DFFHVV�SDWKV"

g:KLFK�LQIRUPDWLRQ�LV�WKH�PRVW�WLPH�FULWLFDO��UHTXLULQJ�IDVW�UHWULHYDO�RU�XSGDWHV"�

Collecting and analyzing data
%HIRUH�GHVLJQLQJ�WKH�GDWDEDVH�REMHFWV³WKH�WDEOHV�DQG�FROXPQV³\RX�QHHG�WR�RUJDQL]H�DQG�
DQDO\]H�WKH�UHDO�ZRUOG�GDWD�RQ�D�FRQFHSWXDO�OHYHO��7KHUH�DUH�IRXU�SULPDU\�JRDOV�

g Identify the major functions and activities of your organization. )RU�H[DPSOH��KLULQJ�
HPSOR\HHV��VKLSSLQJ�SURGXFWV��RUGHULQJ�SDUWV��SURFHVVLQJ�SD\FKHFNV��DQG�VR�RQ��

g Identify the objects of those functions and activities.�%XLOGLQJ�D�EXVLQHVV�RSHUDWLRQ�RU�
WUDQVDFWLRQ�LQWR�D�VHTXHQFH�RI�HYHQWV�ZLOO�KHOS�\RX�LGHQWLI\�DOO�RI�WKH�HQWLWLHV�DQG�UHODWLRQVKLSV�
WKH�RSHUDWLRQ�HQWDLOV��)RU�H[DPSOH��ZKHQ�\RX�ORRN�DW�D�SURFHVV�OLNH�´KLULQJ�HPSOR\HHV�µ�\RX�FDQ�
LPPHGLDWHO\�LGHQWLI\�HQWLWLHV�VXFK�DV�WKH�-2%��WKH�(03/2<((��DQG�WKH�'(3$570(17�

g Identify the characteristics of those objects��)RU�H[DPSOH��WKH�
(03/2<((�HQWLW\�PLJKW�LQFOXGH�VXFK�LQIRUPDWLRQ�DV�(03/2<((B,'��),567B1$0(��
/$67B1$0(��-2%��6$/$5<��DQG�VR�RQ�

g Identify certain relationships between the objects �)RU�H[DPSOH��KRZ�GR�WKH�(03/2<((��
-2%��DQG�'(3$570(17�HQWLWLHV�UHODWH�WR�HDFK�RWKHU"�7KH�HPSOR\HH�KDV�RQH�MRE�WLWOH�DQG�
EHORQJV�WR�RQH�GHSDUWPHQW��ZKLOH�D�VLQJOH�GHSDUWPHQW�KDV�PDQ\�HPSOR\HHV�DQG�MREV��6LPSOH�
JUDSKLFDO�IORZ�FKDUWV�KHOS�WR�LGHQWLI\�WKH�UHODWLRQVKLSV�
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IDENTIFYING ENTITIES AND ATTRIBUTES
FIGURE 2.1 Identifying relationships between objects

Identifying entities and attributes
%DVHG�RQ�WKH�UHTXLUHPHQWV�WKDW�\RX�FROOHFW��LGHQWLI\�WKH�REMHFWV�WKDW�QHHG�WR�EH�LQ�WKH�
GDWDEDVH³WKH�HQWLWLHV�DQG�DWWULEXWHV��$Q�HQWLW\�LV�D�W\SH�RI�SHUVRQ��REMHFW��RU�WKLQJ�WKDW�QHHGV�
WR�EH�GHVFULEHG�LQ�WKH�GDWDEDVH��,W�PLJKW�EH�DQ�REMHFW�ZLWK�D�SK\VLFDO�H[LVWHQFH��OLNH�D�SHUVRQ��
D�FDU��RU�DQ�HPSOR\HH��RU�LW�PLJKW�EH�DQ�REMHFW�ZLWK�D�FRQFHSWXDO�H[LVWHQFH��OLNH�D�FRPSDQ\��D�
MRE��RU�D�SURMHFW��(DFK�HQWLW\�KDV�SURSHUWLHV��FDOOHG�DWWULEXWHV��WKDW�GHVFULEH�LW��)RU�H[DPSOH��
VXSSRVH�\RX�DUH�GHVLJQLQJ�D�GDWDEDVH�WKDW�PXVW�FRQWDLQ�LQIRUPDWLRQ�DERXW�HDFK�HPSOR\HH�LQ�
WKH�FRPSDQ\��GHSDUWPHQWDO�OHYHO�LQIRUPDWLRQ��LQIRUPDWLRQ�DERXW�FXUUHQW�SURMHFWV��DQG�
LQIRUPDWLRQ�DERXW�FXVWRPHUV�DQG�VDOHV��7KH�H[DPSOH�EHORZ�VKRZV�KRZ�WR�FUHDWH�D�OLVW�RI�
HQWLWLHV�DQG�DWWULEXWHV�WKDW�RUJDQL]HV�WKH�UHTXLUHG�GDWD�

Department

Employee Employee Employee

Job Job
DATA DEFINITION GUIDE 11



CHAPTER 2 DESIGNING DATABASES
Entities Attributes

EMPLOYEE Employee Number

Last Name

First Name

Department Number

Job Code

Phone Extension

Salary

DEPARTMENT Department Number

Department Name

Department Head Name

Department Head Employee Number

Budget

Location

Phone Number

PROJECT Project ID

Project Name

Project Description

Team Leader

Product

TABLE 2.1 List of entities and attributes
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IDENTIFYING ENTITIES AND ATTRIBUTES
%\�OLVWLQJ�WKH�HQWLWLHV�DQG�DVVRFLDWHG�DWWULEXWHV�WKLV�ZD\��\RX�FDQ�EHJLQ�WR�HOLPLQDWH�UHGXQGDQW�
HQWULHV��'R�WKH�HQWLWLHV�LQ�\RXU�OLVW�ZRUN�DV�WDEOHV"�6KRXOG�VRPH�FROXPQV�EH�PRYHG�IURP�RQH�
JURXS�WR�DQRWKHU"�'RHV�WKH�VDPH�DWWULEXWH�DSSHDU�LQ�VHYHUDO�HQWLWLHV"�(DFK�DWWULEXWH�VKRXOG�
DSSHDU�RQO\�RQFH��DQG�\RX�QHHG�WR�GHWHUPLQH�ZKLFK�HQWLW\�LV�WKH�SULPDU\�RZQHU�RI�WKH�
DWWULEXWH��)RU�H[DPSOH��'(3$570(17�+($'�1$0(�VKRXOG�EH�HOLPLQDWHG�EHFDXVH�HPSOR\HH�
QDPHV��),567�1$0(�DQG�/$67�1$0(��DOUHDG\�H[LVW�LQ�WKH�(03/2<((�HQWLW\��'(3$570(17�
+($'�(03/2<((�180�FDQ�WKHQ�EH�XVHG�WR�DFFHVV�DOO�RI�WKH�HPSOR\HH�VSHFLILF�LQIRUPDWLRQ�
E\�UHIHUHQFLQJ�(03/2<((�180%(5�LQ�WKH�(03/2<((�HQWLW\��)RU�PRUH�LQIRUPDWLRQ�DERXW�
DFFHVVLQJ�LQIRUPDWLRQ�E\�UHIHUHQFH��VHH�´(VWDEOLVKLQJ�UHODWLRQVKLSV�EHWZHHQ�REMHFWVµ�RQ�
SDJH ���

7KH�QH[W�VHFWLRQ�GHVFULEHV�KRZ�WR�PDS�\RXU�OLVWV�WR�DFWXDO�GDWDEDVH�REMHFWV³HQWLWLHV�WR�WDEOHV�
DQG�DWWULEXWHV�WR�FROXPQV��

CUSTOMER Customer Number

Customer Name

Contact Name

Phone Number

Address

SALES PO Number

Customer Number

Sales Rep

Order Date

Ship Date

Order Status

Entities Attributes

TABLE 2.1 List of entities and attributes  (continued)
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CHAPTER 2 DESIGNING DATABASES
Designing tables
,Q�D�UHODWLRQDO�GDWDEDVH��WKH�GDWDEDVH�REMHFW�WKDW�UHSUHVHQWV�D�VLQJOH�HQWLW\�LV�D�WDEOH��ZKLFK�LV�
D�WZR�GLPHQVLRQDO�PDWUL[�RI�URZV�DQG�FROXPQV��(DFK�FROXPQ�LQ�D�WDEOH�UHSUHVHQWV�DQ�
DWWULEXWH��(DFK�URZ�LQ�WKH�WDEOH�UHSUHVHQWV�D�VSHFLILF�LQVWDQFH�RI�WKH�HQWLW\��$IWHU�\RX�LGHQWLI\�
WKH�HQWLWLHV�DQG�DWWULEXWHV��FUHDWH�WKH�GDWD�PRGHO��ZKLFK�VHUYHV�DV�D�ORJLFDO�GHVLJQ�IUDPHZRUN�
IRU�FUHDWLQJ�\RXU�,QWHU%DVH�GDWDEDVH��7KH�GDWD�PRGHO�PDSV�HQWLWLHV�DQG�DWWULEXWHV�WR�
,QWHU%DVH�WDEOHV�DQG�FROXPQV��DQG�LV�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�GDWDEDVH³WKH�WDEOHV��WKH�
FROXPQV��WKH�SURSHUWLHV�RI�WKH�FROXPQV��DQG�WKH�UHODWLRQVKLSV�EHWZHHQ�WDEOHV�DQG�FROXPQV��

7KH�H[DPSOH�EHORZ�VKRZV�KRZ�WKH�(03/2<((�HQWLW\�IURP�WKH�HQWLWLHV�DWWULEXWHV�OLVW�KDV�
EHHQ�FRQYHUWHG�WR�D�WDEOH��

(DFK�URZ�LQ�WKH�(03/2<((�WDEOH�UHSUHVHQWV�D�VLQJOH�HPSOR\HH��(03B12��/$67B1$0(��
),567B1$0(��'(37B12��-2%B&2'(��3+21(B(;7��DQG�6$/$5<�DUH�WKH�FROXPQV�WKDW�
UHSUHVHQW�HPSOR\HH�DWWULEXWHV��:KHQ�WKH�WDEOH�LV�SRSXODWHG�ZLWK�GDWD��URZV�DUH�DGGHG�WR�WKH�
WDEOH��DQG�D�YDOXH�LV�VWRUHG�DW�WKH�LQWHUVHFWLRQ�RI�HDFK�URZ�DQG�FROXPQ��FDOOHG�D�ILHOG��,Q�WKH�
(03/2<((�WDEOH��´6PLWKµ�LV�D�GDWD�YDOXH�WKDW�UHVLGHV�LQ�D�VLQJOH�ILHOG�RI�DQ�HPSOR\HH�UHFRUG�

Determining unique attributes
2QH�RI�WKH�WDVNV�RI�GDWDEDVH�GHVLJQ�LV�WR�SURYLGH�D�ZD\�WR�XQLTXHO\�LGHQWLI\�HDFK�RFFXUUHQFH�
RU�LQVWDQFH�RI�DQ�HQWLW\�VR�WKDW�WKH�V\VWHP�FDQ�UHWULHYH�DQ\�VLQJOH�URZ�LQ�D�WDEOH��7KH�YDOXHV�
VSHFLILHG�LQ�WKH�WDEOH·V�SULPDU\�NH\�GLVWLQJXLVK�WKH�URZV�IURP�HDFK�RWKHU��$�35,0$5<�.(<�RU�
81,48(�FRQVWUDLQW�HQVXUHV�WKDW�YDOXHV�HQWHUHG�LQWR�WKH�FROXPQ�RU�VHW�RI�FROXPQV�DUH�XQLTXH�
LQ�HDFK�URZ��,I�\RX�WU\�WR�LQVHUW�D�YDOXH�LQ�D�35,0$5<�.(<�RU�81,48(�FROXPQ�WKDW�DOUHDG\�
H[LVWV�LQ�DQRWKHU�URZ�RI�WKH�VDPH�FROXPQ��,QWHU%DVH�SUHYHQWV�WKH�RSHUDWLRQ�DQG�UHWXUQV�DQ�
HUURU�

EMP_NO LAST_NAME FIRST_NAME DEPT_NO JOB_CODE PHONE_EXT SALARY

24 Smith John 100 Eng 4968 64000

48 Carter Catherine 900 Sales 4967 72500

36 Smith Jane 600 Admin 4800 37500

TABLE 2.2 EMPLOYEE table
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DEVELOPING A SET OF RULES
)RU�H[DPSOH��LQ�WKH�(03/2<((�WDEOH��(03B12�LV�D�XQLTXH�DWWULEXWH�WKDW�FDQ�EH�XVHG�WR�
LGHQWLI\�HDFK�HPSOR\HH�LQ�WKH�GDWDEDVH��VR�LW�LV�WKH�SULPDU\�NH\��:KHQ�\RX�FKRRVH�D�YDOXH�DV�
D�SULPDU\�NH\��GHWHUPLQH�ZKHWKHU�LW�LV�LQKHUHQWO\�XQLTXH��)RU�H[DPSOH��QR�WZR�VRFLDO�VHFXULW\�
QXPEHUV�RU�GULYHU·V�OLFHQVH�QXPEHUV�DUH�HYHU�WKH�VDPH��&RQYHUVHO\��\RX�VKRXOG�QRW�FKRRVH�D�
QDPH�FROXPQ�DV�D�XQLTXH�LGHQWLILHU�GXH�WR�WKH�SUREDELOLW\�RI�GXSOLFDWH�YDOXHV��,I�QR�VLQJOH�
FROXPQ�KDV�WKLV�SURSHUW\�RI�EHLQJ�LQKHUHQWO\�XQLTXH��WKHQ�GHILQH�WKH�SULPDU\�NH\�DV�D�
FRPSRVLWH�RI�WZR�RU�PRUH�FROXPQV�ZKLFK��ZKHQ�WDNHQ�WRJHWKHU��DUH�XQLTXH�

$�XQLTXH�NH\�LV�GLIIHUHQW�IURP�D�SULPDU\�NH\�LQ�WKDW�D�XQLTXH�NH\�LV�QRW�WKH�SULPDU\�LGHQWLILHU�
IRU�WKH�URZ��DQG�LV�QRW�W\SLFDOO\�UHIHUHQFHG�E\�D�IRUHLJQ�NH\�LQ�DQRWKHU�WDEOH��7KH�PDLQ�
SXUSRVH�RI�D�XQLTXH�NH\�LV�WR�IRUFH�D�XQLTXH�YDOXH�WR�EH�HQWHUHG�LQWR�WKH�FROXPQ��<RX�FDQ�
KDYH�RQO\�RQH�SULPDU\�NH\�GHILQHG�IRU�D�WDEOH��EXW�DQ\�QXPEHU�RI�XQLTXH�NH\V�

Developing a set of rules
:KHQ�GHVLJQLQJ�D�WDEOH��\RX�QHHG�WR�GHYHORS�D�VHW�RI�UXOHV�IRU�HDFK�WDEOH�DQG�FROXPQ�WKDW�
HVWDEOLVKHV�DQG�HQIRUFHV�GDWD�LQWHJULW\��7KHVH�UXOHV�LQFOXGH�

g 6SHFLI\LQJ�WKH�GDWDW\SH
g &KRRVLQJ�LQWHUQDWLRQDO�FKDUDFWHU�VHWV
g &UHDWLQJ�D�GRPDLQ�EDVHG�FROXPQ
g 6HWWLQJ�GHIDXOW�YDOXHV�DQG�18//�VWDWXV
g'HILQLQJ�LQWHJULW\�FRQVWUDLQWV�DQG�FDVFDGLQJ�UXOHV
g'HILQLQJ�&+(&.�FRQVWUDLQWV

Specifying a datatype
2QFH�\RX�KDYH�FKRVHQ�D�JLYHQ�DWWULEXWH�DV�D�FROXPQ�LQ�WKH�WDEOH��\RX�FDQ�FKRRVH�D�GDWDW\SH�
IRU�WKH�DWWULEXWH��7KH�GDWDW\SH�GHILQHV�WKH�VHW�RI�YDOLG�GDWD�WKDW�WKH�FROXPQ�FDQ�FRQWDLQ��7KH�
GDWDW\SH�DOVR�GHWHUPLQHV�ZKLFK�RSHUDWLRQV�FDQ�EH�SHUIRUPHG�RQ�WKH�GDWD��DQG�GHILQHV�WKH�
GLVN�VSDFH�UHTXLUHPHQWV�IRU�HDFK�GDWD�LWHP�

7KH�JHQHUDO�FDWHJRULHV�RI�64/�GDWDW\SHV�LQFOXGH�
g &KDUDFWHU�GDWDW\SHV�
g:KROH�QXPEHU��LQWHJHU��GDWDW\SHV�
g )L[HG�DQG�IORDWLQJ�GHFLPDO�GDWDW\SHV�
g �$�'$7(�GDWDW\SH�WR�UHSUHVHQW�GDWH�DQG�WLPH�
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CHAPTER 2 DESIGNING DATABASES
g $�%ORE�GDWDW\SH�WR�UHSUHVHQW�XQVWUXFWXUHG�ELQDU\�GDWD��VXFK�DV�JUDSKLFV�DQG�GLJLWL]HG�YRLFH��

)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDW\SHV�VXSSRUWHG�E\�,QWHU%DVH��VHH�&KDSWHU����´6SHFLI\LQJ�
'DWDW\SHV�µ

Choosing international character sets
:KHQ�\RX�FUHDWH�WKH�GDWDEDVH��\RX�FDQ�VSHFLI\�D�GHIDXOW�FKDUDFWHU�VHW��$�GHIDXOW�FKDUDFWHU�VHW�
GHWHUPLQHV�

g:KDW�FKDUDFWHUV�FDQ�EH�XVHG�LQ�&+$5��9$5&+$5��DQG�%/2%�WH[W�
FROXPQV�

g 7KH�GHIDXOW�FROODWLRQ�RUGHU�WKDW�LV�XVHG�LQ�VRUWLQJ�D�FROXPQ��

7KH�FROODWLRQ�RUGHU�GHWHUPLQHV�WKH�RUGHU�LQ�ZKLFK�YDOXHV�DUH�VRUWHG��7KH�&2//$7(�FODXVH�RI�
&5($7(�7$%/(�DOORZV�XVHUV�WR�VSHFLI\�D�SDUWLFXODU�FROODWLRQ�RUGHU�IRU�FROXPQV�GHILQHG�DV�
&+$5�DQG�9$5&+$5�WH[W�GDWDW\SHV��<RX�PXVW�FKRRVH�D�FROODWLRQ�RUGHU�WKDW�LV�VXSSRUWHG�IRU�
WKH�FROXPQ·V�JLYHQ�FKDUDFWHU�VHW��7KH�FROODWLRQ�RUGHU�VHW�DW�WKH�FROXPQ�OHYHO�RYHUULGHV�D�
FROODWLRQ�RUGHU�VHW�DW�WKH�GRPDLQ�OHYHO�

&KRRVLQJ�D�GHIDXOW�FKDUDFWHU�VHW�LV�SULPDULO\�LQWHQGHG�IRU�XVHUV�ZKR�DUH�LQWHUHVWHG�LQ�
SURYLGLQJ�D�GDWDEDVH�IRU�LQWHUQDWLRQDO�XVH��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�
GDWDEDVH�WKDW�XVHV�WKH�,62����B��FKDUDFWHU�VHW��W\SLFDOO\�XVHG�WR�VXSSRUW�(XURSHDQ�
ODQJXDJHV��

CREATE DATABASE "employee.gdb"

DEFAULT CHARACTER SET ISO8859_1;

<RX�FDQ�RYHUULGH�WKH�GDWDEDVH�GHIDXOW�FKDUDFWHU�VHW�E\�FUHDWLQJ�D�GLIIHUHQW�FKDUDFWHU�VHW�IRU�D�
FROXPQ�ZKHQ�VSHFLI\LQJ�WKH�GDWDW\SH��7KH�GDWDW\SH�VSHFLILFDWLRQ�IRU�D�&+$5��9$5&+$5��RU�
%/2%�WH[W�FROXPQ�GHILQLWLRQ�FDQ�LQFOXGH�D�&+$5$&7(5�6(7�FODXVH�WR�VSHFLI\�D�SDUWLFXODU�
FKDUDFWHU�VHW�IRU�D�FROXPQ��,I�\RX�GR�QRW�VSHFLI\�D�FKDUDFWHU�VHW��WKH�FROXPQ�DVVXPHV�WKH�
GHIDXOW�GDWDEDVH�FKDUDFWHU�VHW��,I�WKH�GDWDEDVH�GHIDXOW�FKDUDFWHU�VHW�LV�VXEVHTXHQWO\�FKDQJHG��
DOO�FROXPQV�GHILQHG�DIWHU�WKH�FKDQJH�KDYH�WKH�QHZ�FKDUDFWHU�VHW��EXW�H[LVWLQJ�FROXPQV�DUH�QRW�
DIIHFWHG�

,I�\RX�GR�QRW�VSHFLI\�D�GHIDXOW�FKDUDFWHU�VHW�DW�WKH�WLPH�WKH�GDWDEDVH�LV�FUHDWHG��WKH�FKDUDFWHU�
VHW�GHIDXOWV�WR�121(��7KLV�PHDQV�WKDW�WKHUH�LV�QR�FKDUDFWHU�VHW�DVVXPSWLRQ�IRU�WKH�FROXPQV��
GDWD�LV�VWRUHG�DQG�UHWULHYHG�MXVW�DV�LW�ZDV�RULJLQDOO\�HQWHUHG��<RX�FDQ�ORDG�DQ\�FKDUDFWHU�VHW�
LQWR�D�FROXPQ�GHILQHG�ZLWK�121(��EXW�\RX�FDQQRW�ORDG�WKDW�VDPH�GDWD�LQWR�DQRWKHU�FROXPQ�
WKDW�KDV�EHHQ�GHILQHG�ZLWK�D�GLIIHUHQW�FKDUDFWHU�VHW��1R�WUDQVOLWHUDWLRQ�ZLOO�EH�SHUIRUPHG�
EHWZHHQ�WKH�VRXUFH�DQG�WKH�GHVWLQDWLRQ�FKDUDFWHU�VHWV�

)RU�D�OLVW�RI�WKH�LQWHUQDWLRQDO�FKDUDFWHU�VHWV�DQG�FROODWLRQ�RUGHUV�WKDW�,QWHU%DVH�VXSSRUWV��VHH�
&KDSWHU�����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ
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Specifying domains
:KHQ�VHYHUDO�WDEOHV�LQ�WKH�GDWDEDVH�FRQWDLQ�FROXPQV�ZLWK�WKH�VDPH�GHILQLWLRQV�DQG�GDWDW\SHV��
\RX�FDQ�FUHDWH�GRPDLQ�GHILQLWLRQV�DQG�VWRUH�WKHP�LQ�WKH�GDWDEDVH��8VHUV�ZKR�FUHDWH�WDEOHV�
FDQ�WKHQ�UHIHUHQFH�WKH�GRPDLQ�GHILQLWLRQ�WR�GHILQH�FROXPQ�DWWULEXWHV�ORFDOO\��

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�UHIHUHQFLQJ�GRPDLQV��VHH�&KDSWHU����́ :RUNLQJ�ZLWK�
'RPDLQV�µ

Setting default values and NULL status
<RX�FDQ�VHW�DQ�RSWLRQDO�GHIDXOW�YDOXH�WKDW�LV�DXWRPDWLFDOO\�HQWHUHG�LQWR�D�FROXPQ�ZKHQ�\RX�
GR�QRW�VSHFLI\�DQ�H[SOLFLW�YDOXH��'HIDXOWV�FDQ�VDYH�GDWD�HQWU\�WLPH�DQG�SUHYHQW�GDWD�HQWU\�
HUURUV��)RU�H[DPSOH��D�SRVVLEOH�GHIDXOW�IRU�D�'$7(�FROXPQ�FRXOG�EH�WRGD\·V�GDWH��RU�LQ�D�<�1�
IODJ�FROXPQ�IRU�VDYLQJ�FKDQJHV��´<µ�FRXOG�EH�WKH�GHIDXOW��&ROXPQ�OHYHO�GHIDXOWV�RYHUULGH�
GHIDXOWV�VHW�DW�WKH�GRPDLQ�OHYHO��

$VVLJQ�D�18//�VWDWXV�WR�LQVHUW�D�18//�LQ�WKH�FROXPQ�LI�WKH�XVHU�GRHV�QRW�HQWHU�D�YDOXH��$VVLJQ�
127�18//�WR�IRUFH�WKH�XVHU�WR�HQWHU�D�YDOXH��RU�WR�GHILQH�D�GHIDXOW�YDOXH�IRU�WKH�FROXPQ��127�
18//�PXVW�EH�GHILQHG�IRU�35,0$5<�.(<�DQG�81,48(�NH\�FROXPQV�

Defining integrity constraints
,QWHJULW\�FRQVWUDLQWV�DUH�UXOHV�WKDW�JRYHUQ�FROXPQ�WR�WDEOH�DQG�WDEOH�WR�WDEOH�UHODWLRQVKLSV��DQG�
YDOLGDWH�GDWD�HQWULHV��7KH\�VSDQ�DOO�WUDQVDFWLRQV�WKDW�DFFHVV�WKH�GDWDEDVH�DQG�DUH�PDLQWDLQHG�
DXWRPDWLFDOO\�E\�WKH�V\VWHP��,QWHJULW\�FRQVWUDLQWV�FDQ�EH�DSSOLHG�WR�DQ�HQWLUH�WDEOH�RU�WR�DQ�
LQGLYLGXDO�FROXPQ��$�35,0$5<�.(<�RU�81,48(�FRQVWUDLQW�JXDUDQWHHV�WKDW�QR�WZR�YDOXHV�LQ�
D�FROXPQ�RU�VHW�RI�FROXPQV�DUH�WKH�VDPH��

'DWD�YDOXHV�WKDW�XQLTXHO\�LGHQWLI\�URZV��D�SULPDU\�NH\��LQ�RQH�WDEOH�FDQ�DOVR�DSSHDU�LQ�RWKHU�
WDEOHV��$�IRUHLJQ�NH\�LV�D�FROXPQ�RU�VHW�RI�FROXPQV�LQ�RQH�WDEOH�WKDW�FRQWDLQ�YDOXHV�WKDW�PDWFK�
D�SULPDU\�NH\�LQ�DQRWKHU�WDEOH��7KH�21�83'$7(�DQG�21�'(/(7(�UHIHUHQWLDO�FRQVWUDLQWV�
DOORZ�\RX�WR�VSHFLI\�ZKDW�KDSSHQV�WR�WKH�UHIHUHQFLQJ�IRUHLJQ�NH\�ZKHQ�WKH�SULPDU\�NH\�
FKDQJHV�RU�LV�GHOHWHG�

)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�35,0$5<�.(<�DQG�)25(,*1�.(<�FRQVWUDLQWV��VHH�&KDSWHU�
���´:RUNLQJ�ZLWK�7DEOHV�µ�)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�UHDVRQV�IRU�XVLQJ�IRUHLJQ�NH\V��VHH�
´(VWDEOLVKLQJ�UHODWLRQVKLSV�EHWZHHQ�REMHFWVµ�RQ�SDJH ���
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Defining CHECK constraints
$ORQJ�ZLWK�SUHYHQWLQJ�WKH�GXSOLFDWLRQ�RI�YDOXHV�XVLQJ�81,48(�DQG�35,0$5<�.(<�
FRQVWUDLQWV��\RX�FDQ�VSHFLI\�DQRWKHU�W\SH�RI�GDWD�HQWU\�YDOLGDWLRQ��$�&+(&.�FRQVWUDLQW�SODFHV�
D�FRQGLWLRQ�RU�UHTXLUHPHQW�RQ�WKH�GDWD�YDOXHV�LQ�D�FROXPQ�DW�WKH�WLPH�WKH�GDWD�LV�HQWHUHG��7KH�
&+(&.�FRQVWUDLQW�HQIRUFHV�D�VHDUFK�FRQGLWLRQ�WKDW�PXVW�EH�WUXH�LQ�RUGHU�WR�LQVHUW�LQWR�RU�
XSGDWH�WKH�WDEOH�RU�FROXPQ��

Establishing relationships between objects
7KH�UHODWLRQVKLS�EHWZHHQ�WDEOHV�DQG�FROXPQV�LQ�WKH�GDWDEDVH�PXVW�EH�GHILQHG�LQ�WKH�GHVLJQ��
)RU�H[DPSOH��KRZ�DUH�HPSOR\HHV�DQG�GHSDUWPHQWV�UHODWHG"�$Q�HPSOR\HH�FDQ�KDYH�RQO\�RQH�
GHSDUWPHQW��D�RQH�WR�RQH�UHODWLRQVKLS���EXW�D�GHSDUWPHQW�KDV�PDQ\�HPSOR\HHV��D�
RQH�WR�PDQ\�UHODWLRQVKLS���+RZ�DUH�SURMHFWV�DQG�HPSOR\HHV�UHODWHG"�$Q�HPSOR\HH�FDQ�EH�
ZRUNLQJ�RQ�PRUH�WKDQ�RQH�SURMHFW��DQG�D�SURMHFW�FDQ�LQFOXGH�VHYHUDO�HPSOR\HHV��D�
PDQ\�WR�PDQ\�UHODWLRQVKLS���(DFK�RI�WKHVH�GLIIHUHQW�W\SHV�RI�UHODWLRQVKLSV�KDV�WR�EH�PRGHOHG�
LQ�WKH�GDWDEDVH�

7KH�UHODWLRQDO�PRGHO�UHSUHVHQWV�RQH�WR�PDQ\�UHODWLRQVKLSV�ZLWK�SULPDU\�NH\�IRUHLJQ�NH\�
SDLULQJV��5HIHU�WR�WKH�IROORZLQJ�WZR�WDEOHV��$�SURMHFW�FDQ�LQFOXGH�PDQ\�HPSOR\HHV��VR�WR�DYRLG�
GXSOLFDWLRQ�RI�HPSOR\HH�GDWD��WKH�352-(&7�WDEOH�FDQ�UHIHUHQFH�HPSOR\HH�LQIRUPDWLRQ�ZLWK�D�
IRUHLJQ�NH\��7($0B/($'(5�LV�D�IRUHLJQ�NH\�UHIHUHQFLQJ�WKH�SULPDU\�NH\��(03B12��LQ�WKH�
(03/2<((�WDEOH�

PROJ_ID
TEAM_LEAD
ER PROJ_NAME PROJ_DESC PRODUCT

DGPII 44 Automap blob data hardware

VBASE 47 Video database blob data software

HWRII 24 Translator upgrade blob data software

TABLE 2.3 PROJECT table

EMP_NO
LAST_NA
ME

FIRST_NA
ME

DEPT_N
O JOB_CODE PHONE_EXT SALARY

24 Smith John 100 Eng 4968 64000

TABLE 2.4 EMPLOYEE table
18 INTERBASE 5



ESTABLISHING RELATIONSHIPS BETWEEN OBJECTS
)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�35,0$5<�.(<�DQG�)25(,*1�.(<�FRQVWUDLQWV��VHH�
&KDSWHU����´:RUNLQJ�ZLWK�7DEOHV�µ

Enforcing referential integrity
7KH�SULPDU\�UHDVRQ�IRU�GHILQLQJ�IRUHLJQ�NH\V�LV�WR�HQVXUH�WKDW�WKH�LQWHJULW\�RI�WKH�GDWD�LV�
PDLQWDLQHG�ZKHQ�PRUH�WKDQ�RQH�WDEOH�UHIHUHQFHV�WKH�VDPH�GDWD³URZV�LQ�RQH�WDEOH�PXVW�
DOZD\V�KDYH�FRUUHVSRQGLQJ�URZV�LQ�WKH�UHIHUHQFLQJ�WDEOH��,QWHU%DVH�HQIRUFHV�UHIHUHQWLDO�LQWHJULW\�
LQ�WKH�IROORZLQJ�ZD\V�

g %HIRUH�D�IRUHLJQ�NH\�FDQ�EH�DGGHG��WKH�XQLTXH�RU�SULPDU\�NH\V�WKDW�WKH�IRUHLJQ�NH\�UHIHUHQFHV�
PXVW�DOUHDG\�EH�GHILQHG��

g ,I�LQIRUPDWLRQ�LV�FKDQJHG�LQ�RQH�SODFH��LW�PXVW�EH�FKDQJHG�LQ�HYHU\�RWKHU�SODFH�WKDW�LW�DSSHDUV��
,QWHU%DVH�GRHV�WKLV�DXWRPDWLFDOO\�ZKHQ�\RX�XVH�WKH�21�83'$7(�RSWLRQ�WR�WKH�5()(5(1&(6�
FODXVH�ZKHQ�GHILQLQJ�WKH�FRQVWUDLQWV�IRU�D�WDEOH�RU�LWV�FROXPQV��<RX�FDQ�VSHFLI\�WKDW�WKH�
IRUHLJQ�NH\�YDOXH�EH�FKDQJHG�WR�PDWFK�WKH�QHZ�SULPDU\�NH\�YDOXH��&$6&$'(���RU�WKDW�LW�EH�
VHW�WR�WKH�FROXPQ�GHIDXOW��6(7�'()$8/7���RU�WR�QXOO��6(7�18//���,I�\RX�FKRRVH�12�$&7,21�
DV�WKH�21�83'$7(�DFWLRQ��\RX�PXVW�PDQXDOO\�HQVXUH�WKDW�WKH�IRUHLJQ�NH\�LV�XSGDWHG�ZKHQ�
WKH�SULPDU\�NH\�FKDQJHV��)RU�H[DPSOH��WR�FKDQJH�D�YDOXH�LQ�WKH�(03B12�FROXPQ�RI�WKH�
(03/2<((�WDEOH��WKH�SULPDU\�NH\���WKDW�YDOXH�PXVW�DOVR�EH�XSGDWHG�LQ�WKH�7($0B/($'(5�
FROXPQ�RI�WKH�352-(&7�WDEOH��WKH�IRUHLJQ�NH\���

g:KHQ�D�URZ�FRQWDLQLQJ�D�SULPDU\�NH\�LQ�RQH�WDEOH�LV�GHOHWHG��WKH�PHDQLQJ�RI�DQ\�URZV�LQ�
DQRWKHU�WDEOH�WKDW�FRQWDLQ�WKDW�YDOXH�DV�D�IRUHLJQ�NH\�LV�ORVW�XQOHVV�DSSURSULDWH�DFWLRQ�LV�WDNHQ��
,QWHU%DVH�SURYLGHV�WKH�21�'(/(7(�RSWLRQ�WR�WKH�5()(5(1&(6�FODXVH�RI�&5($7(�7$%/(�
DQG�$/7(5�7$%/(�VR�WKDW�\RX�FDQ�VSHFLI\�ZKHWKHU�WKH�IRUHLJQ�NH\�LV�GHOHWHG��VHW�WR�WKH�
FROXPQ�GHIDXOW��RU�VHW�WR�QXOO�ZKHQ�WKH�SULPDU\�NH\�LV�GHOHWHG��,I�\RX�FKRRVH�12�$&7,21�DV�
WKH�21�'(/(7(�DFWLRQ��\RX�PXVW�PDQXDOO\�GHOHWH�WKH�IRUHLJQ�NH\�EHIRUH�GHOHWLQJ�WKH�
UHIHUHQFHG�SULPDU\�NH\��

g ,QWHU%DVH�DOVR�SUHYHQWV�XVHUV�IURP�DGGLQJ�D�YDOXH�LQ�D�FROXPQ�GHILQHG�DV�D�IRUHLJQ�NH\�WKDW�
GRHV�QRW�UHIHUHQFH�DQ�H[LVWLQJ�SULPDU\�NH\�YDOXH��)RU�H[DPSOH��WR�FKDQJH�D�YDOXH�LQ�WKH�
7($0B/($'(5�FROXPQ�RI�WKH�352-(&7�WDEOH��WKDW�YDOXH�PXVW�ILUVW�EH�XSGDWHG�LQ�WKH�
(03B12�FROXPQ�RI�WKH�(03/2<((�WDEOH�

48 Carter Catherine 900 Sales 4967 72500

36 Smith Jane 600 Admin 4800 37500

EMP_NO
LAST_NA
ME

FIRST_NA
ME

DEPT_N
O JOB_CODE PHONE_EXT SALARY

TABLE 2.4 EMPLOYEE table  (continued)
DATA DEFINITION GUIDE 19



CHAPTER 2 DESIGNING DATABASES
)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�35,0$5<�.(<�DQG�)25(,*1�.(<�FRQVWUDLQWV��VHH�&KDSWHU�
���´:RUNLQJ�ZLWK�7DEOHV�µ�

Normalizing the database
$IWHU�\RXU�WDEOHV��FROXPQV��DQG�NH\V�DUH�GHILQHG��ORRN�DW�WKH�GHVLJQ�DV�D�ZKROH�DQG�DQDO\]H�LW�
XVLQJ�QRUPDOL]DWLRQ�JXLGHOLQHV�LQ�RUGHU�WR�ILQG�ORJLFDO�HUURUV��$V�PHQWLRQHG�LQ�WKH�RYHUYLHZ��
QRUPDOL]DWLRQ�LQYROYHV�EUHDNLQJ�GRZQ�ODUJHU�WDEOHV�LQWR�VPDOOHU�RQHV�LQ�RUGHU�WR�JURXS�GDWD�
WRJHWKHU�WKDW�LV�QDWXUDOO\�UHODWHG�

Note $�GHWDLOHG�H[SODQDWLRQ�RI�WKH�QRUPDO�IRUPV�DUH�RXW�RI�WKH�VFRSH�RI�WKLV�GRFXPHQW��
7KHUH�DUH�PDQ\�H[FHOOHQW�ERRNV�RQ�WKH�VXEMHFW�RQ�WKH�PDUNHW�

:KHQ�D�GDWDEDVH�LV�GHVLJQHG�XVLQJ�SURSHU�QRUPDOL]DWLRQ�PHWKRGV��GDWD�UHODWHG�WR�RWKHU�GDWD�
GRHV�QRW�QHHG�WR�EH�VWRUHG�LQ�PRUH�WKDQ�RQH�SODFH³LI�WKH�UHODWLRQVKLS�LV�SURSHUO\�VSHFLILHG��
7KH�DGYDQWDJHV�RI�VWRULQJ�WKH�GDWD�LQ�RQH�SODFH�DUH�

g 7KH�GDWD�LV�HDVLHU�WR�XSGDWH�RU�GHOHWH�
g:KHQ�HDFK�GDWD�LWHP�LV�VWRUHG�LQ�RQH�ORFDWLRQ�DQG�DFFHVVHG�E\�UHIHUHQFH��WKH�SRVVLELOLW\�IRU�
HUURU�GXH�WR�WKH�H[LVWHQFH�RI�GXSOLFDWHV�LV�UHGXFHG�

g %HFDXVH�WKH�GDWD�LV�VWRUHG�RQO\�RQFH��WKH�SRVVLELOLW\�IRU�LQWURGXFLQJ�LQFRQVLVWHQW�GDWD�LV�
UHGXFHG�

In general, the normalization process includes:

g (OLPLQDWLQJ�UHSHDWLQJ�JURXSV�
g 5HPRYLQJ�SDUWLDOO\�GHSHQGHQW�FROXPQV�
g 5HPRYLQJ�WUDQVLWLYHO\�GHSHQGHQW�FROXPQV�

$Q�H[SODQDWLRQ�RI�HDFK�VWHS�IROORZV�

4 (OLPLQDWLQJ�UHSHDWLQJ�JURXSV
:KHQ�D�ILHOG�LQ�D�JLYHQ�URZ�FRQWDLQV�PRUH�WKDQ�RQH�YDOXH�IRU�HDFK�RFFXUUHQFH�RI�WKH�SULPDU\�
NH\��WKHQ�WKDW�JURXS�RI�GDWD�LWHPV�LV�FDOOHG�D�UHSHDWLQJ�JURXS��7KLV�LV�D�YLRODWLRQ�RI�WKH�ILUVW�
QRUPDO�IRUP��ZKLFK�GRHV�QRW�DOORZ�PXOWL�YDOXHG�DWWULEXWHV�
20 INTERBASE 5



ESTABLISHING RELATIONSHIPS BETWEEN OBJECTS
5HIHU�WR�WKH�'(3$570(17�WDEOH��)RU�DQ\�RFFXUUHQFH�RI�D�JLYHQ�SULPDU\�NH\��LI�D�FROXPQ�FDQ�
KDYH�PRUH�WKDQ�RQH�YDOXH��WKHQ�WKLV�VHW�RI�YDOXHV�LV�D�UHSHDWLQJ�JURXS��7KHUHIRUH��WKH�ILUVW�URZ��
ZKHUH�'(37B12� �´����µ�FRQWDLQV�D�UHSHDWLQJ�JURXS�LQ�WKH�'(37B/2&$7,216�FROXPQ�

,Q�WKH�QH[W�H[DPSOH��HYHQ�LI�\RX�FKDQJH�WKH�DWWULEXWH�WR�UHSUHVHQW�RQO\�RQH�ORFDWLRQ��IRU�HYHU\�
RFFXUUHQFH�RI�WKH�SULPDU\�NH\�´����µ�DOO�RI�WKH�FROXPQV�FRQWDLQ�UHSHDWLQJ�LQIRUPDWLRQ�H[FHSW�
IRU�'(37B/2&$7,21��VR�WKLV�LV�VWLOO�D�UHSHDWLQJ�JURXS�

7R�QRUPDOL]H�WKLV�WDEOH��ZH�FRXOG�HOLPLQDWH�WKH�'(37B/2&$7,21�DWWULEXWH�IURP�WKH�
'(3$570(17�WDEOH��DQG�FUHDWH�DQRWKHU�WDEOH�FDOOHG�'(37B/2&$7,216��:H�FRXOG�WKHQ�
FUHDWH�D�SULPDU\�NH\�WKDW�LV�D�FRPELQDWLRQ�RI�'(37B12�DQG�'(37B/2&$7,21��1RZ�D�
GLVWLQFW�URZ�H[LVWV�IRU�HDFK�ORFDWLRQ�RI�WKH�GHSDUWPHQW��DQG�ZH�KDYH�HOLPLQDWHG�WKH�UHSHDWLQJ�
JURXSV�

DEPT_NO DEPARTMENT HEAD_DEPT BUDGET DEPT_LOCATIONS

100 Sales 000 1000000 Monterey, Santa Cruz, Salinas

600 Engineering 120 1100000 San Francisco

900 Finance 000 400000 Monterey

TABLE 2.5 DEPARTMENT table

DEPT_NO DEPARTMENT HEAD_DEPT BUDGET DEPT_LOCATION

100 Sales 000 1000000 Monterey

100 Sales 000 1000000 Santa Cruz

600 Engineering 120 1100000 San Francisco

100 Sales 000 1000000 Salinas

TABLE 2.6 DEPARTMENT table

DEPT_NO DEPT_LOCATION

100 Monterey

100 Santa Cruz

600 San Francisco

100 Salinas

TABLE 2.7 DEPT_LOCATIONS table
DATA DEFINITION GUIDE 21



CHAPTER 2 DESIGNING DATABASES
4 5HPRYLQJ�SDUWLDOO\�GHSHQGHQW�FROXPQV
$QRWKHU�LPSRUWDQW�VWHS�LQ�WKH�QRUPDOL]DWLRQ�SURFHVV�LV�WR�UHPRYH�DQ\�QRQ�NH\�FROXPQV�WKDW�
DUH�GHSHQGHQW�RQ�RQO\�SDUW�RI�D�FRPSRVLWH�NH\��6XFK�FROXPQV�DUH�VDLG�WR�KDYH�D�SDUWLDO�NH\�
GHSHQGHQF\��1RQ�NH\�FROXPQV�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�VXEMHFW��EXW�GR�QRW�XQLTXHO\�
GHILQH�LW��

)RU�H[DPSOH��VXSSRVH�\RX�ZDQWHG�WR�ORFDWH�DQ�HPSOR\HH�E\�SURMHFW��DQG�\RX�FUHDWHG�WKH�
352-(&7�WDEOH�ZLWK�D�FRPSRVLWH�SULPDU\�NH\�RI�(03B12�DQG�352-B,'�

7KH�SUREOHP�ZLWK�WKLV�WDEOH�LV�WKDW�352-B1$0(��352-B'(6&��DQG�352'8&7�DUH�DWWULEXWHV�
RI�352-B,'��EXW�QRW�(03B12��DQG�DUH�WKHUHIRUH�RQO\�SDUWLDOO\�GHSHQGHQW�RQ�WKH�
(03B12�352-B,'�SULPDU\�NH\��7KLV�LV�DOVR�WUXH�IRU�/$67B1$0(�EHFDXVH�LW�LV�DQ�DWWULEXWH�RI�
(03B12��EXW�GRHV�QRW�UHODWH�WR�352-B,'��7R�QRUPDOL]H�WKLV�WDEOH��ZH�ZRXOG�UHPRYH�WKH�
(03B12�DQG�/$67B1$0(�FROXPQV�IURP�WKH�352-(&7�WDEOH��DQG�FUHDWH�DQRWKHU�WDEOH�FDOOHG�
(03/2<((B352-(&7�WKDW�KDV�(03B12�DQG�352-B,'�DV�D�FRPSRVLWH�SULPDU\�NH\��1RZ�D�
XQLTXH�URZ�H[LVWV�IRU�HYHU\�SURMHFW�WKDW�DQ�HPSOR\HH�LV�DVVLJQHG�WR�

4 5HPRYLQJ�WUDQVLWLYHO\�GHSHQGHQW�FROXPQV
7KH�WKLUG�VWHS�LQ�WKH�QRUPDOL]DWLRQ�SURFHVV�LV�WR�UHPRYH�DQ\�QRQ�NH\�FROXPQV�WKDW�GHSHQG�
XSRQ�RWKHU�QRQ�NH\�FROXPQV��(DFK�QRQ�NH\�FROXPQ�PXVW�EH�D�IDFW�DERXW�WKH�SULPDU\�NH\�
FROXPQ��)RU�H[DPSOH��VXSSRVH�ZH�DGGHG�7($0B/($'(5B,'�DQG�3+21(B(;7�WR�WKH�
352-(&7�WDEOH��DQG�PDGH�352-B,'�WKH�SULPDU\�NH\��3+21(B(;7�LV�D�IDFW�DERXW�
7($0B/($'(5B,'��D�QRQ�NH\�FROXPQ��QRW�DERXW�352-B,'��WKH�SULPDU\�NH\�FROXPQ�

EMP_NO PROJ_ID LAST_NAME PROJ_NAME PROJ_DESC PRODUCT

44 DGPII Smith Automap blob data hardware

47 VBASE Jenner Video database blob data software

24 HWRII Stevens Translator upgrade blob data software

TABLE 2.8 PROJECT table

PROJ_ID
TEAM_LEADER_
ID

PHONE_EX
T PROJ_NAME PROJ_DESC PRODUCT

DGPII 44 4929 Automap blob data hardware

VBASE 47 4967 Video database blob data software

HWRII 24 4668 Translator upgrade blob data software

TABLE 2.9 PROJECT table
22 INTERBASE 5



ESTABLISHING RELATIONSHIPS BETWEEN OBJECTS
7R�QRUPDOL]H�WKLV�WDEOH��ZH�ZRXOG�UHPRYH�3+21(B(;7��FKDQJH�
7($0B/($'(5B,'�WR�7($0B/($'(5��DQG�PDNH�7($0B/($'(5�D�IRUHLJQ�NH\�UHIHUHQFLQJ�
(03B12�LQ�WKH�(03/2<((�WDEOH�

4:KHQ�WR�EUHDN�WKH�UXOHV
<RX�VKRXOG�WU\�WR�FRUUHFW�DQ\�QRUPDOL]DWLRQ�YLRODWLRQV��RU�HOVH�PDNH�D�FRQVFLRXV�GHFLVLRQ�WR�
LJQRUH�WKHP�LQ�WKH�LQWHUHVW�RI�HDVH�RI�XVH�RU�SHUIRUPDQFH��-XVW�EH�VXUH�WKDW�\RX�XQGHUVWDQG�
WKH�GHVLJQ�WUDGH�RIIV�WKDW�\RX�DUH�PDNLQJ��DQG�GRFXPHQW�\RXU�UHDVRQV��,W�PLJKW�WDNH�VHYHUDO�
LWHUDWLRQV�WR�UHDFK�D�GHVLJQ�WKDW�LV�D�GHVLUDEOH�FRPSURPLVH�EHWZHHQ�SXULW\�DQG�UHDOLW\��EXW�WKLV�
LV�WKH�KHDUW�RI�WKH�GHVLJQ�SURFHVV�

)RU�H[DPSOH��VXSSRVH�\RX�DOZD\V�ZDQW�GDWD�DERXW�GHSHQGHQWV�HYHU\�WLPH�\RX�ORRN�XS�DQ�
HPSOR\HH��VR�\RX�GHFLGH�WR�LQFOXGH�'(3�B1$0(��'(3�B%,57+'$7(��DQG�VR�RQ�IRU�'(3��
WKURXJK�'(3����LQ�WKH�(03/2<((�WDEOH��*HQHUDOO\�VSHDNLQJ��WKDW�LV�WHUULEOH�GHVLJQ��EXW�WKH�
UHTXLUHPHQWV�RI�\RXU�DSSOLFDWLRQ�DUH�PRUH�LPSRUWDQW�WKDQ�WKH�DEVWUDFW�SXULW\�RI�\RXU�GHVLJQ��
,Q�WKLV�FDVH��LI�\RX�ZDQWHG�WR�FRPSXWH�WKH�DYHUDJH�DJH�RI�D�JLYHQ�HPSOR\HH·V�GHSHQGHQWV��\RX�
ZRXOG�KDYH�WR�H[SOLFLWO\�DGG�ILHOG�YDOXHV�WRJHWKHU��UDWKHU�WKDQ�DVNLQJ�IRU�D�VLPSOH�DYHUDJH��,I�
\RX�ZDQWHG�WR�ILQG�DOO�HPSOR\HHV�ZLWK�D�GHSHQGHQW�QDPHG�´-HQQLIHU�µ�\RX�ZRXOG�KDYH�WR�WHVW�
���ILHOGV�IRU�HDFK�HPSOR\HH�LQVWHDG�RI�RQH��,I�WKRVH�DUH�QRW�RSHUDWLRQV�WKDW�\RX�LQWHQG�WR�
SHUIRUP��WKHQ�JR�DKHDG�DQG�EUHDN�WKH�UXOHV��,I�WKH�HIILFLHQF\�DWWUDFWV�\RX�OHVV�WKDQ�WKH�
VLPSOLFLW\��\RX�PLJKW�FRQVLGHU�GHILQLQJ�D�YLHZ�WKDW�FRPELQHV�UHFRUGV�IURP�HPSOR\HHV�ZLWK�
UHFRUGV�IURP�D�VHSDUDWH�'(3(1'(176�WDEOH�

PROJ_ID
TEAM_LEADE
R PROJ_NAME PROJ_DESC PRODUCT

DGPII 44 Automap blob data hardware

VBASE 47 Video database blob data software

HWRII 24 Translator upgrade blob data software

TABLE 2.10 PROJECT table

EMP_NO LAST_NAME FIRST_NAME DEPT_NO JOB_CODE PHONE_EXT SALARY

24 Smith John 100 Eng 4968 64000

48 Carter Catherine 900 Sales 4967 72500

36 Smith Jane 600 Admin 4800 37500

TABLE 2.11 EMPLOYEE table
DATA DEFINITION GUIDE 23



CHAPTER 2 DESIGNING DATABASES
:KLOH�\RX�DUH�QRUPDOL]LQJ�\RXU�GDWD��UHPHPEHU�WKDW�,QWHU%DVH�RIIHUV�GLUHFW�VXSSRUW�IRU�DUUD\�
FROXPQV��VR�LI�\RXU�GDWD�LQFOXGHV��IRU�H[DPSOH��KRXUO\�WHPSHUDWXUHV�IRU�WZHQW\�FLWLHV�IRU�D�
\HDU��\RX�FRXOG�GHILQH�D�WDEOH�ZLWK�D�FKDUDFWHU�FROXPQ�WKDW�FRQWDLQV�WKH�FLW\�QDPH��DQG�D����
E\�����PDWUL[�WR�KROG�DOO�RI�WKH�WHPSHUDWXUH�GDWD�IRU�RQH�FLW\�IRU�RQH�\HDU��7KLV�ZRXOG�UHVXOW�
LQ�D�WDEOH�FRQWDLQLQJ����URZV��RQH�IRU�HDFK�FLW\��DQG�WZR�FROXPQV��RQH�1$0(�FROXPQ�DQG�
RQH�7(03B$55$<�FROXPQ��$�QRUPDOL]HG�YHUVLRQ�RI�WKDW�UHFRUG�PLJKW�KDYH�����URZV�SHU�FLW\��
HDFK�RI�ZKLFK�ZRXOG�KROG�D�FLW\�QDPH��D�-XOLDQ�GDWH��DQG����FROXPQV�WR�KROG�WKH�KRXUO\�
WHPSHUDWXUHV�

Choosing indexes
2QFH�\RX�KDYH�\RXU�GHVLJQ��\RX�QHHG�WR�FRQVLGHU�ZKDW�LQGH[HV�DUH�QHFHVVDU\��7KH�EDVLF�
WUDGH�RII�ZLWK�LQGH[HV�LV�WKDW�PRUH�GLVWLQFW�LQGH[HV�PDNH�UHWULHYDO�E\�VSHFLILF�FULWHULD�IDVWHU��
EXW�XSGDWLQJ�DQG�VWRUDJH�VORZHU��2QH�RSWLPL]DWLRQ�LV�WR�DYRLG�FUHDWLQJ�VHYHUDO�LQGH[HV�RQ�WKH�
VDPH�FROXPQ��)RU�H[DPSOH��LI�\RX�VRPHWLPHV�UHWULHYH�HPSOR\HHV�EDVHG�RQ�QDPH��GHSDUWPHQW��
EDGJH�QXPEHU��RU�GHSDUWPHQW�QDPH��\RX�VKRXOG�GHILQH�RQH�LQGH[�IRU�HDFK�RI�WKHVH�FROXPQV��
,I�D�TXHU\�LQFOXGHV�PRUH�WKDQ�RQH�FROXPQ�YDOXH�WR�UHWULHYH��,QWHU%DVH�ZLOO�XVH�PRUH�WKDQ�RQH�
LQGH[�WR�TXDOLI\�UHFRUGV��,Q�FRQWUDVW��GHILQLQJ�LQGH[HV�IRU�HYHU\�SHUPXWDWLRQ�RI�WKRVH�WKUHH�
FROXPQV�ZLOO�DFWXDOO\�VORZ�ERWK�UHWULHYDO�DQG�XSGDWH�RSHUDWLRQV�

:KHQ�\RX�DUH�WHVWLQJ�\RXU�GHVLJQ�WR�ILQG�WKH�RSWLPXP�FRPELQDWLRQ�RI�LQGH[HV��UHPHPEHU�
WKDW�WKH�VL]H�RI�WKH�WDEOHV�DIIHFWV�WKH�UHWULHYDO�SHUIRUPDQFH�VLJQLILFDQWO\��,I�\RX�H[SHFW�WR�KDYH�
WDEOHV�ZLWK��������WR���������UHFRUGV�HDFK��GR�QRW�UXQ�WHVWV�ZLWK�RQO\����WR�����UHFRUGV�

$QRWKHU�IDFWRU�WKDW�DIIHFWV�LQGH[�DQG�GDWD�UHWULHYDO�WLPHV�LV�SDJH�VL]H��%\�LQFUHDVLQJ�WKH�SDJH�
VL]H��\RX�FDQ�VWRUH�PRUH�UHFRUGV�RQ�HDFK�SDJH��WKXV�UHGXFLQJ�WKH�QXPEHU�RI�SDJHV�XVHG�E\�
LQGH[HV��,I�DQ\�RI�\RXU�LQGH[HV�DUH�PRUH�WKDQ���OHYHOV�GHHS��\RX�VKRXOG�FRQVLGHU�LQFUHDVLQJ�
WKH�SDJH�VL]H��,I�LQGH[HV�RQ�YRODWLOH�GDWD��GDWD�WKDW�LV�UHJXODUO\�GHOHWHG�DQG�UHVWRUHG��RU�GDWD�
WKDW�KDV�LQGH[�NH\�YDOXHV�WKDW�FKDQJH�IUHTXHQWO\��DUH�OHVV�WKDQ���OHYHOV�GHHS��\RX�VKRXOG�
FRQVLGHU�UHGXFLQJ�\RXU�SDJH�VL]H��,Q�JHQHUDO��\RX�VKRXOG�XVH�D�SDJH�VL]H�ODUJHU�WKDQ�\RXU�ODUJHVW�
UHFRUG��DOWKRXJK�,QWHU%DVH·V�GDWD�FRPSUHVVLRQ�ZLOO�JHQHUDOO\�VKULQN�UHFRUGV�WKDW�FRQWDLQ�ORWV�
RI�VWULQJ�GDWD��RU�ORWV�RI�QXPHULF�YDOXHV�WKDW�DUH���RU�18//��,I�\RXU�UHFRUGV�KDYH�WKRVH�
FKDUDFWHULVWLFV��\RX�FDQ�SUREDEO\�VWRUH�UHFRUGV�RQ�SDJHV�ZKLFK�DUH�����VPDOOHU�WKDQ�WKH�IXOO�
UHFRUG�VL]H��2Q�WKH�RWKHU�KDQG��LI�\RXU�UHFRUGV�DUH�QRW�FRPSUHVVLEOH��\RX�VKRXOG�DGG����WR�
WKH�DFWXDO�UHFRUG�VL]H�ZKHQ�FRPSDULQJ�LW�WR�WKH�SDJH�VL]H�

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�LQGH[HV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�,QGH[HV�µ
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ESTABLISHING RELATIONSHIPS BETWEEN OBJECTS
Increasing cache size
:KHQ�,QWHU%DVH�UHDGV�D�SDJH�IURP�WKH�GDWDEDVH�RQWR�GLVN��LW�VWRUHV�WKDW�SDJH�LQ�LWV�FDFKH��
ZKLFK�LV�D�VHW�RI�EXIIHUV�WKDW�DUH�UHVHUYHG�IRU�KROGLQJ�GDWDEDVH�SDJHV��2UGLQDULO\��WKH�GHIDXOW�
FDFKH�VL]H�RI�����EXIIHUV�LV�DGHTXDWH��,I�\RXU�DSSOLFDWLRQ�LQFOXGHV�MRLQV�RI���RU�PRUH�WDEOHV��
,QWHU%DVH�DXWRPDWLFDOO\�LQFUHDVHV�WKH�VL]H�RI�WKH�FDFKH��,I�\RXU�DSSOLFDWLRQ�LV�ZHOO�ORFDOL]HG��
WKDW�LV��LW�XVHV�WKH�VDPH�VPDOO�SDUW�RI�WKH�GDWDEDVH�UHSHDWHGO\��\RX�PLJKW�ZDQW�WR�FRQVLGHU�
LQFUHDVLQJ�WKH�FDFKH�VL]H�VR�WKDW�\RX�QHYHU�KDYH�WR�UHOHDVH�RQH�SDJH�IURP�FDFKH�WR�PDNH�URRP�
IRU�DQRWKHU��

<RX�FDQ�XVH�WKH�gfix�XWLOLW\�WR�LQFUHDVH�WKH�GHIDXOW�QXPEHU�RI�EXIIHUV�IRU�D�VSHFLILF�GDWDEDVH�
XVLQJ�WKH�IROORZLQJ�FRPPDQG�

gfix -buffers n database_name

<RX�FDQ�DOVR�FKDQJH�WKH�GHIDXOW�FDFKH�VL]H�IRU�DQ�HQWLUH�VHUYHU�HLWKHU�E\�VHWWLQJ�WKH�YDOXH�RI�
'$7$%$6(B&$&+(B3$*(6�LQ�WKH�FRQILJXUDWLRQ�ILOH�RU�E\�FKDQJLQJ�LV�RQ�WKH�,%�6HWWLQJV�SDJH�
RI�WKH�,QWHU%DVH�6HUYHU�3URSHUWLHV�GLDORJ�RQ�:LQGRZV�SODWIRUPV��7KLV�VHWWLQJ�LV�QRW�
UHFRPPHQGHG�EHFDXVH�LW�DIIHFWV�DOO�GDWDEDVHV�RQ�WKH�VHUYHU�DQG�FDQ�HDVLO\�UHVXOW�LQ�RYHUXVH�
RI�PHPRU\�RU�LQ�XQXVDEO\�VPDOO�FDFKHV��,W·V�LV�EHWWHU�WR�WXQH�\RXU�FDFKH�RQ�D�SHU�GDWDEDVH�
EDVLV�XVLQJ�gfix��EXIIHUV�

)RU�PRUH�LQIRUPDWLRQ�DERXW�FDFKH�VL]H��VHH�WKH�3URJUDPPHU·V�*XLGH��)RU�PRUH�LQIRUPDWLRQ�
DERXW�XVLQJ�gfix��EXIIHUV��VHH�WKH�2SHUDWLRQV�*XLGH��

Creating a multi-file, distributed database
,I�\RX�IHHO�WKDW�\RXU�DSSOLFDWLRQ�SHUIRUPDQFH�LV�OLPLWHG�E\�GLVN�EDQGZLGWK��\RX�PLJKW�
FRQVLGHU�FUHDWLQJ�D�PXOWL�ILOH�GDWDEDVH�DQG�GLVWULEXWLQJ�LW�DFURVV�VHYHUDO�GLVNV��0XOWL�ILOH�
GDWDEDVHV�ZHUH�GHVLJQHG�WR�DYRLG�OLPLWLQJ�GDWDEDVHV�WR�WKH�VL]H�RI�D�GLVN�RQ�V\VWHPV�WKDW�GR�
QRW�VXSSRUW�PXOWL�GLVN�ILOHV�
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CHAPTER 2 DESIGNING DATABASES
Planning security
3ODQQLQJ�VHFXULW\�IRU�D�GDWDEDVH�LV�LPSRUWDQW��:KHQ�LPSOHPHQWLQJ�WKH�GDWDEDVH�GHVLJQ��\RX�
VKRXOG�DQVZHU�WKH�IROORZLQJ�TXHVWLRQV�

g:KR�ZLOO�KDYH�DXWKRULW\�WR�XVH�,QWHU%DVH"
g:KR�ZLOO�KDYH�DXWKRULW\�WR�RSHQ�D�SDUWLFXODU�GDWDEDVH"
g:KR�ZLOO�KDYH�DXWKRULW\�WR�FUHDWH�DQG�DFFHVV�D�SDUWLFXODU�GDWDEDVH�REMHFW�ZLWKLQ�D�JLYHQ�
GDWDEDVH"

)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDEDVH�VHFXULW\��VHH�&KDSWHU�����´3ODQQLQJ�6HFXULW\�µ
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CHAPTER

3
Chapter 3Creating Databases

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�
g &UHDWH�D�GDWDEDVH�ZLWK�&5($7(�'$7$%$6(�
g (QODUJH�WKH�GDWDEDVH�ZLWK�$/7(5�'$7$%$6(�
g'HOHWH�D�GDWDEDVH�ZLWK�'523�'$7$%$6(�
g &UHDWH�DQ�LQ�V\QF��RQOLQH�GXSOLFDWLRQ�RI�WKH�GDWDEDVH�IRU�UHFRYHU\�SXUSRVHV�ZLWK�&5($7(�
6+$'2:�

g 6WRS�GDWDEDVH�VKDGRZLQJ�ZLWK�'523�6+$'2:�
g ,QFUHDVH�WKH�VL]H�RI�D�VKDGRZ�
g ([WUDFW�PHWDGDWD�IURP�DQ�H[LVWLQJ�GDWDEDVH�

What you should know
%HIRUH�FUHDWLQJ�WKH�GDWDEDVH��\RX�VKRXOG�NQRZ�

g:KHUH�WR�FUHDWH�WKH�GDWDEDVH��8VHUV�ZKR�FUHDWH�GDWDEDVHV�QHHG�WR�NQRZ�RQO\�WKH�ORJLFDO�
QDPHV�RI�WKH�DYDLODEOH�GHYLFHV�LQ�RUGHU�WR�DOORFDWH�GDWDEDVH�VWRUDJH��2QO\�WKH�V\VWHP�
DGPLQLVWUDWRU�QHHGV�WR�EH�FRQFHUQHG�DERXW�SK\VLFDO�VWRUDJH��GLVNV��GLVN�SDUWLWLRQV��RSHUDWLQJ�
V\VWHP�ILOHV���
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CHAPTER 3 CREATING DATABASES
g 7KH�WDEOHV�WKDW�WKH�GDWDEDVH�ZLOO�FRQWDLQ�
g 7KH�UHFRUG�VL]H�RI�HDFK�WDEOH��ZKLFK�DIIHFWV�ZKDW�GDWDEDVH�SDJH�VL]H�\RX�FKRRVH��$�UHFRUG�WKDW�
LV�WRR�ODUJH�WR�ILW�RQ�D�VLQJOH�SDJH�UHTXLUHV�PRUH�WKDQ�RQH�SDJH�IHWFK�WR�UHDG�RU�ZULWH�WR�LW��VR�
DFFHVV�FRXOG�EH�IDVWHU�LI�\RX�LQFUHDVH�WKH�SDJH�VL]H�

g +RZ�ODUJH�\RX�H[SHFW�WKH�GDWDEDVH�WR�JURZ��7KH�QXPEHU�RI�UHFRUGV�DOVR�DIIHFWV�WKH�SDJH�VL]H�
EHFDXVH�WKH�QXPEHU�RI�SDJHV�DIIHFWV�WKH�GHSWK�RI�WKH�LQGH[�WUHH��/DUJHU�SDJH�VL]H�PHDQV�
IHZHU�WRWDO�SDJHV��,QWHU%DVH�RSHUDWHV�PRUH�HIILFLHQWO\�ZLWK�D�VKDOORZ�LQGH[�WUHH�

g 7KH�QXPEHU�RI�XVHUV�WKDW�ZLOO�EH�DFFHVVLQJ�WKH�GDWDEDVH�

Creating a database
&UHDWH�D�GDWDEDVH�LQ�isql�ZLWK�DQ�LQWHUDFWLYH�FRPPDQG�RU�ZLWK�WKH�&5($7(�'$7$%$6(�
VWDWHPHQW�LQ�DQ�isql�VFULSW�ILOH��)RU�D�GHVFULSWLRQ�RI�FUHDWLQJ�D�GDWDEDVH�LQWHUDFWLYHO\�ZLWK�
:LQGRZV�,64/��VHH�WKH�2SHUDWLRQV�*XLGH�

$OWKRXJK�\RX�FDQ�FUHDWH��DOWHU��DQG�GURS�D�GDWDEDVH�LQWHUDFWLYHO\��LW�LV�SUHIHUDEOH�WR�XVH�D�GDWD�
GHILQLWLRQ�ILOH�EHFDXVH�LW�SURYLGHV�D�UHFRUG�RI�WKH�VWUXFWXUH�RI�WKH�GDWDEDVH��,W�LV�HDVLHU�WR�
PRGLI\�D�VRXUFH�ILOH�WKDQ�LW�LV�WR�VWDUW�RYHU�E\�UHW\SLQJ�LQWHUDFWLYH�64/�VWDWHPHQWV��

Using a data definition file
$�GDWD�GHILQLWLRQ�ILOH�FRQWDLQV�64/�VWDWHPHQWV��LQFOXGLQJ�WKRVH�IRU�FUHDWLQJ��DOWHULQJ��RU�
GURSSLQJ�D�GDWDEDVH��7R�LVVXH�64/�VWDWHPHQWV�WKURXJK�D�GDWD�GHILQLWLRQ�ILOH��IROORZ�WKHVH�
VWHSV�

�� 8VH�D�WH[W�HGLWRU�WR�ZULWH�WKH�GDWD�GHILQLWLRQ�ILOH�

�� 6DYH�WKH�ILOH�

�� 3URFHVV�WKH�ILOH�ZLWK�isql��

8VH��LQSXW�LQ�FRPPDQG�OLQH�isql�RU�XVH�File | Run�LQ�DQ�,64/�6FULSW�LQ�:LQGRZV�,64/��)RU�
PRUH�LQIRUPDWLRQ�DERXW�FRPPDQG�OLQH�isql�DQG�:LQGRZV�,64/��VHH�WKH�2SHUDWLRQV�*XLGH�

Using CREATE DATABASE 
&5($7(�'$7$%$6(�HVWDEOLVKHV�D�QHZ�GDWDEDVH�DQG�SRSXODWHV�LWV�V\VWHP�WDEOHV��RU�PHWDGDWD��
ZKLFK�DUH�WKH�WDEOHV�WKDW�GHVFULEH�WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�GDWDEDVH��&5($7(�'$7$%$6(�
PXVW�RFFXU�EHIRUH�FUHDWLQJ�GDWDEDVH�WDEOHV��YLHZV��DQG�LQGH[HV�
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CREATING A DATABASE
&5($7(�'$7$%$6(�RSWLRQDOO\�DOORZV�\RX�WR�GR�WKH�IROORZLQJ�
g 6SHFLI\�D�XVHU�QDPH�DQG�D�SDVVZRUG
g &KDQJH�WKH�GHIDXOW�SDJH�VL]H�RI�WKH�QHZ�GDWDEDVH
g 6SHFLI\�D�GHIDXOW�FKDUDFWHU�VHW�IRU�WKH�GDWDEDVH
g $GG�VHFRQGDU\�ILOHV�WR�H[SDQG�WKH�GDWDEDVH

&5($7(�'$7$%$6(�PXVW�EH�WKH�ILUVW�VWDWHPHQW�LQ�WKH�GDWD�GHILQLWLRQ�ILOH��<RX�FDQQRW�FUHDWH�
D�GDWDEDVH�GLUHFWO\�IURP�WKH�isql�FRPPDQG�OLQH�

,03257$17 ,Q�'64/��&5($7(�'$7$%$6(�FDQ�EH�H[HFXWHG�RQO\�ZLWK�(;(&87(�,00(',$7(��7KH�
GDWDEDVH�KDQGOH�DQG�WUDQVDFWLRQ�QDPH��LI�SUHVHQW��PXVW�EH�LQLWLDOL]HG�WR�]HUR�SULRU�WR�XVH�

7KH�V\QWD[�IRU�&5($7(�'$7$%$6(�LV�

CREATE {DATABASE | SCHEMA} "<filespec>"

[USER "username" [PASSWORD "password"]]

[PAGE_SIZE [=] int]

[LENGTH [=] int [PAGE[S]]]

[DEFAULT CHARACTER SET charset]

[<secondary_file>];

<secondary_file> = FILE "<filespec>" [<fileinfo>] [<secondary_file>]

<fileinfo> = LENGTH [=] int [PAGE[S]] | STARTING [AT [PAGE]] int 

[<fileinfo>]

4 &UHDWLQJ�D�VLQJOH�ILOH�GDWDEDVH
$OWKRXJK�WKHUH�DUH�PDQ\�RSWLRQDO�SDUDPHWHUV��&5($7(�'$7$%$6(�UHTXLUHV�RQO\�RQH�
SDUDPHWHU��ILOHVSHF��ZKLFK�LV�WKH�QHZ�GDWDEDVH�ILOH�VSHFLILFDWLRQ��7KH�ILOH�VSHFLILFDWLRQ�FRQWDLQV�
WKH�GHYLFH�QDPH��SDWK�QDPH��DQG�GDWDEDVH�QDPH�

%\�GHIDXOW��D�GDWDEDVH�LV�FUHDWHG�DV�D�VLQJOH�ILOH��FDOOHG�WKH�SULPDU\�ILOH��7KH�IROORZLQJ�H[DPSOH�
FUHDWHV�D�VLQJOH�ILOH�GDWDEDVH��QDPHG�HPSOR\HH�JGE��LQ�WKH�FXUUHQW�GLUHFWRU\�

CREATE DATABASE "employee.gdb";

)RU�PRUH�LQIRUPDWLRQ�DERXW�ILOH�QDPLQJ�FRQYHQWLRQV��VHH�WKH�2SHUDWLRQV�*XLGH�

SPECIFYING FILE SIZE FOR A SINGLE-FILE DATABASE

<RX�FDQ�RSWLRQDOO\�VSHFLI\�D�ILOH�OHQJWK��LQ�SDJHV��IRU�WKH�SULPDU\�ILOH��)RU�H[DPSOH��WKH�
IROORZLQJ�VWDWHPHQW�FUHDWHV�D�GDWDEDVH�WKDW�LV�VWRUHG�LQ�RQH��������SDJH��ORQJ�ILOH��

CREATE DATABASE "employee.gdb" LENGTH 10000;

,I�WKH�GDWDEDVH�JURZV�ODUJHU�WKDQ�WKH�VSHFLILHG�ILOH�OHQJWK��,QWHU%DVH�H[WHQGV�WKH�SULPDU\�ILOH�
EH\RQG�WKH�/(1*7+�OLPLW�XQWLO�WKH�GLVN�VSDFH�UXQV�RXW��7R�DYRLG�WKLV��\RX�FDQ�VWRUH�D�
GDWDEDVH�LQ�PRUH�WKDQ�RQH�ILOH��FDOOHG�D�VHFRQGDU\�ILOH�
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CHAPTER 3 CREATING DATABASES
Note 8VH�/(1*7+�IRU�WKH�SULPDU\�ILOH�RQO\�LI�GHILQLQJ�D�VHFRQGDU\�ILOH�LQ�WKH�VDPH�
VWDWHPHQW��

4 &UHDWLQJ�D�PXOWL�ILOH�GDWDEDVH
$�PXOWL�ILOH�GDWDEDVH�FRQVLVWV�RI�D�SULPDU\�ILOH�DQG�RQH�RU�PRUH�VHFRQGDU\�ILOHV��<RX�FDQ�FUHDWH�
RQH�RU�PRUH�VHFRQGDU\�ILOHV�WR�EH�XVHG�IRU�RYHUIORZ�SXUSRVHV�RQO\��\RX�FDQQRW�VSHFLI\�ZKDW�
LQIRUPDWLRQ�JRHV�LQWR�HDFK�ILOH�EHFDXVH�,QWHU%DVH�KDQGOHV�WKLV�DXWRPDWLFDOO\��(DFK�VHFRQGDU\�
ILOH�LV�W\SLFDOO\�DVVLJQHG�WR�D�GLIIHUHQW�GLVN�WKDQ�WKDW�RI�WKH�PDLQ�GDWDEDVH��:KHQ�WKH�SULPDU\�
ILOH�ILOOV�XS��,QWHU%DVH�DOORFDWHV�RQH�RI�WKH�VHFRQGDU\�ILOHV�WKDW�ZDV�FUHDWHG��:KHQ�WKDW�
VHFRQGDU\�ILOH�ILOOV�XS��DQRWKHU�VHFRQGDU\�ILOH�LV�DOORFDWHG��DQG�VR�RQ��XQWLO�DOO�RI�WKH�VHFRQGDU\�
ILOH�DOORFDWLRQV�UXQ�RXW�

,03257$17 :KHQHYHU�SRVVLEOH��WKH�GDWDEDVH�VKRXOG�EH�FUHDWHG�ORFDOO\��FUHDWH�WKH�GDWDEDVH�RQ�WKH�VDPH�
PDFKLQH�ZKHUH�\RX�DUH�UXQQLQJ�isql��,I�WKH�GDWDEDVH�LV�FUHDWHG�ORFDOO\��VHFRQGDU\�ILOH�QDPHV�
FDQ�LQFOXGH�D�IXOO�ILOH�VSHFLILFDWLRQ��LQFOXGLQJ�ERWK�KRVW�RU�QRGH�QDPHV��DQG�D�GLUHFWRU\�SDWK�
WR�WKH�ORFDWLRQ�RI�WKH�GDWDEDVH�ILOH��,I�WKH�GDWDEDVH�LV�FUHDWHG�RQ�D�UHPRWH�VHUYHU��VHFRQGDU\�
ILOH�VSHFLILFDWLRQV�FDQQRW�LQFOXGH�D�QRGH�QDPH��DV�DOO�VHFRQGDU\�ILOHV�PXVW�UHVLGH�RQ�WKH�VDPH�
QRGH�

SPECIFYING FILE SIZE OF A SECONDARY FILE

8QOLNH�SULPDU\�ILOHV��ZKHQ�\RX�GHILQH�D�VHFRQGDU\�ILOH��\RX�PXVW�GHFODUH�HLWKHU�D�ILOH�OHQJWK�LQ�
SDJHV��RU�D�VWDUWLQJ�SDJH�QXPEHU��7KH�/(1*7+�SDUDPHWHU�VSHFLILHV�D�GDWDEDVH�ILOH�VL]H�LQ�
SDJHV�

,I�\RX�FKRRVH�WR�GHVFULEH�SDJH�UDQJHV�LQ�WHUPV�RI�OHQJWK��OLVW�WKH�ILOHV�LQ�WKH�RUGHU�LQ�ZKLFK�
WKH\�VKRXOG�EH�ILOOHG��7KH�IROORZLQJ�H[DPSOH�FUHDWHV�D�GDWDEDVH�WKDW�LV�VWRUHG�LQ�IRXU�
�������SDJH�ILOHV��6WDUWLQJ�ZLWK�SDJH���������WKH�ILOHV�DUH�ILOOHG�LQ�WKH�RUGHU�HPSOR\HH�JGE��
HPSOR\HH�JG���HPSOR\HH�JG���DQG�HPSOR\HH�JG��

CREATE DATABASE "employee.gdb"

FILE "employee.gd1" STARTING AT PAGE 10001

LENGTH 10000 PAGES

FILE "employee.gd2" 

LENGTH 10000 PAGES

FILE "employee.gd3";

LENGTH 10000 PAGES

Note %HFDXVH�ILOH�QDPLQJ�FRQYHQWLRQV�DUH�SODWIRUP�VSHFLILF��IRU�WKH�VDNH�RI�VLPSOLFLW\��QRQH�
RI�WKH�H[DPSOHV�SURYLGHG�LQFOXGH�WKH�GHYLFH�DQG�SDWK�QDPH�SRUWLRQV�RI�WKH�ILOH�VSHFLILFDWLRQ�
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CREATING A DATABASE
:KHQ�WKH�ODVW�VHFRQGDU\�ILOH�ILOOV�XS��,QWHU%DVH�DXWRPDWLFDOO\�H[WHQGV�WKH�ILOH�EH\RQG�WKH�
/(1*7+�OLPLW�XQWLO�LWV�GLVN�VSDFH�UXQV�RXW��<RX�FDQ�HLWKHU�VSHFLI\�VHFRQGDU\�ILOHV�ZKHQ�WKH�
GDWDEDVH�LV�GHILQHG��RU�DGG�WKHP�ODWHU��DV�WKH\�EHFRPH�QHFHVVDU\��XVLQJ $/7(5 '$7$%$6(��
'HILQLQJ�VHFRQGDU\�ILOHV�ZKHQ�D�GDWDEDVH�LV�FUHDWHG�LPPHGLDWHO\�UHVHUYHV�GLVN�VSDFH�IRU�WKH�
GDWDEDVH�

SPECIFYING THE STARTING PAGE NUMBER OF A SECONDARY FILE

,I�\RX�GR�QRW�GHFODUH�D�OHQJWK�IRU�D�VHFRQGDU\�ILOH��WKHQ�\RX�PXVW�VSHFLI\�D�VWDUWLQJ�SDJH�
QXPEHU��67$57,1*�$7�3$*(�VSHFLILHV�WKH�EHJLQQLQJ�SDJH�QXPEHU�IRU�D�VHFRQGDU\�ILOH��

7KH�SULPDU\�ILOH�VSHFLILFDWLRQ�LQ�D�PXOWL�ILOH�GDWDEDVH�GRHV�QRW�QHHG�WR�LQFOXGH�D�OHQJWK��EXW�
VHFRQGDU\�ILOH�VSHFLILFDWLRQV�PXVW�WKHQ�LQFOXGH�D�VWDUWLQJ�SDJH�QXPEHU��<RX�FDQ�VSHFLI\�D�
FRPELQDWLRQ�RI�OHQJWK�DQG�VWDUWLQJ�SDJH�QXPEHUV�IRU�VHFRQGDU\�ILOHV�

,QWHU%DVH�RYHUULGHV�D�VHFRQGDU\�ILOH�OHQJWK�WKDW�LV�LQFRQVLVWHQW�ZLWK�WKH�VWDUWLQJ�SDJH�QXPEHU��
,Q�WKH�QH[W�H[DPSOH��WKH�SULPDU\�ILOH�LV��������SDJHV�ORQJ��EXW�WKH�ILUVW�VHFRQGDU\�ILOH�VWDUWV�
DW�SDJH��������

CREATE DATABASE "employee.gdb" LENGTH 10000

FILE "employee.gd1" STARTING AT PAGE 5000

LENGTH 10000 PAGES

FILE "employee.gd2" 

LENGTH 10000 PAGES

FILE "employee.gd3";

,QWHU%DVH�JHQHUDWHV�D�SULPDU\�ILOH�WKDW�LV��������SDJHV�ORQJ��VWDUWLQJ�WKH�ILUVW�VHFRQGDU\�ILOH�DW�
SDJH��������

4 6SHFLI\LQJ�XVHU�QDPH�DQG�SDVVZRUG�
,I�SURYLGHG��WKH�XVHU�QDPH�DQG�SDVVZRUG�DUH�FKHFNHG�DJDLQVW�YDOLG�XVHU�QDPH�DQG�SDVVZRUG�
FRPELQDWLRQV�LQ�WKH�VHFXULW\�GDWDEDVH�RQ�WKH�VHUYHU�ZKHUH�WKH�GDWDEDVH�ZLOO�UHVLGH��3DVVZRUGV�
DUH�UHVWULFWHG�WR���FKDUDFWHUV�LQ�OHQJWK�

,03257$17 :LQGRZV�FOLHQW�DSSOLFDWLRQV�PXVW�FUHDWH�WKHLU�GDWDEDVHV�RQ�D�UHPRWH�VHUYHU��)RU�WKHVH�
UHPRWH�FRQQHFWLRQV��WKH�XVHU�QDPH�DQG�SDVVZRUG�DUH�QRW�RSWLRQDO��:LQGRZV�FOLHQWV�PXVW�
SURYLGH�WKH�86(5�DQG�3$66:25'�RSWLRQV�ZLWK�&5($7(�'$7$%$6(�EHIRUH�FRQQHFWLQJ�WR�D�
UHPRWH�VHUYHU�

7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�GDWDEDVH�ZLWK�D�XVHU�QDPH�DQG�SDVVZRUG�

CREATE DATABASE "employee.gdb" USER "SALES" PASSWORD "mycode";
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CHAPTER 3 CREATING DATABASES
4 6SHFLI\LQJ�GDWDEDVH�SDJH�VL]H
<RX�FDQ�RSWLRQDOO\�RYHUULGH�WKH�GHIDXOW�SDJH�VL]H�RI������E\WHV�IRU�GDWDEDVH�SDJHV�E\�
VSHFLI\LQJ�D�GLIIHUHQW�3$*(B6,=(��3$*(B6,=(�FDQ�EH�������������������RU�������7KH�QH[W�
VWDWHPHQW�FUHDWHV�D�VLQJOH�ILOH�GDWDEDVH�ZLWK�D�SDJH�VL]H�RI������E\WHV�

CREATE DATABASE "employee.gdb" PAGE_SIZE 2048;

WHEN TO INCREASE PAGE SIZE

,QFUHDVLQJ�SDJH�VL]H�FDQ�LPSURYH�SHUIRUPDQFH�IRU�VHYHUDO�UHDVRQV�
g ,QGH[HV�ZRUN�IDVWHU�EHFDXVH�WKH�GHSWK�RI�WKH�LQGH[�LV�NHSW�WR�D�PLQLPXP�
g .HHSLQJ�ODUJH�URZV�RQ�D�VLQJOH�SDJH�LV�PRUH�HIILFLHQW���$�URZ�WKDW�LV�WRR�ODUJH�WR�ILW�RQ�D�VLQJOH�
SDJH�UHTXLUHV�PRUH�WKDQ�RQH�SDJH�IHWFK�WR�UHDG�RU�ZULWH�WR�LW��

g %/2%�GDWD�LV�VWRUHG�DQG�UHWULHYHG�PRUH�HIILFLHQWO\�ZKHQ�LW�ILWV�RQ�D�VLQJOH�SDJH��,I�DQ�
DSSOLFDWLRQ�W\SLFDOO\�VWRUHV�ODUJH�%/2%�FROXPQV��EHWZHHQ��.�DQG��.���D�SDJH�VL]H�RI������
E\WHV�LV�SUHIHUDEOH�WR�WKH�GHIDXOW��������

,I�PRVW�WUDQVDFWLRQV�LQYROYH�RQO\�D�IHZ�URZV�RI�GDWD��D�VPDOOHU�SDJH�VL]H�PLJKW�EH�DSSURSULDWH��
VLQFH�OHVV�GDWD�QHHGV�WR�EH�SDVVHG�EDFN�DQG�IRUWK�DQG�OHVV�PHPRU\�LV�XVHG�E\�WKH�GLVN�FDFKH�

CHANGING PAGE SIZE FOR AN EXISTING DATABASE

7R�FKDQJH�D�SDJH�VL]H�RI�DQ�H[LVWLQJ�GDWDEDVH��IROORZ�WKHVH�VWHSV�

�� %DFN�XS�WKH�GDWDEDVH�

�� 5HVWRUH�WKH�GDWDEDVH�XVLQJ�WKH�3$*(B6,=(�RSWLRQ�WR�VSHFLI\�D�QHZ�SDJH�VL]H�

)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�EDFNLQJ�XS�WKH�GDWDEDVH��VHH�WKH�2SHUDWLRQV�*XLGH�

4 6SHFLI\LQJ�WKH�GHIDXOW�FKDUDFWHU�VHW
'()$8/7�&+$5$&7(5�6(7�DOORZV�\RX�WR�RSWLRQDOO\�VHW�WKH�GHIDXOW�FKDUDFWHU�VHW�IRU�WKH�
GDWDEDVH��7KH�FKDUDFWHU�VHW�GHWHUPLQHV�

g:KDW�FKDUDFWHUV�FDQ�EH�XVHG�LQ�&+$5��9$5&+$5��DQG�%/2%�WH[W�FROXPQV�
g 7KH�GHIDXOW�FROODWLRQ�RUGHU�WKDW�LV�XVHG�LQ�VRUWLQJ�D�FROXPQ�

&KRRVLQJ�D�GHIDXOW�FKDUDFWHU�VHW�LV�XVHIXO�IRU�DOO�GDWDEDVHV��HYHQ�WKRVH�ZKHUH�LQWHUQDWLRQDO�XVH�
LV�QRW�DQ�LVVXH��&KRLFH�RI�FKDUDFWHU�VHW�GHWHUPLQHV�LI�WUDQVOLWHUDWLRQ�DPRQJ�FKDUDFWHU�VHWV�LV�
SRVVLEOH��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�GDWDEDVH�WKDW�XVHV�WKH�,62����B��
FKDUDFWHU�VHW��W\SLFDOO\�XVHG�LQ�(XURSH�WR�VXSSRUW�(XURSHDQ�ODQJXDJHV��

CREATE DATABASE "employee.gdb"

DEFAULT CHARACTER SET "ISO8859_1";
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)RU�D�OLVW�RI�WKH�LQWHUQDWLRQDO�FKDUDFWHU�VHWV�DQG�FROODWLRQ�RUGHUV�WKDW�,QWHU%DVH�VXSSRUWV��VHH�
&KDSWHU�����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

USING CHARACTER SET NONE

,I�\RX�GR�QRW�VSHFLI\�D�GHIDXOW�FKDUDFWHU�VHW��WKH�FKDUDFWHU�VHW�GHIDXOWV�WR�121(��8VLQJ�
&+$5$&7(5�6(7�121(�PHDQV�WKDW�WKHUH�LV�QR�FKDUDFWHU�VHW�DVVXPSWLRQ�IRU�FROXPQV��GDWD�
LV�VWRUHG�DQG�UHWULHYHG�MXVW�DV�\RX�RULJLQDOO\�HQWHUHG�LW��<RX�FDQ�ORDG�DQ\�FKDUDFWHU�VHW�LQWR�D�
FROXPQ�GHILQHG�ZLWK�121(��EXW�\RX�FDQQRW�ORDG�WKDW�VDPH�GDWD�LQWR�DQRWKHU�FROXPQ�WKDW�
KDV�EHHQ�GHILQHG�ZLWK�D�GLIIHUHQW�FKDUDFWHU�VHW��1R�WUDQVOLWHUDWLRQ�ZLOO�EH�SHUIRUPHG�EHWZHHQ�
WKH�VRXUFH�DQG�GHVWLQDWLRQ�FKDUDFWHU�VHWV��VR�LQ�PRVW�FDVHV��HUURUV�ZLOO�RFFXU�GXULQJ�WKH�
DWWHPSWHG�DVVLJQPHQW�

)RU�H[DPSOH�

CREATE TABLE MYDATA (PART_NUMBER CHARACTER(30) CHARACTER SET NONE);

SET NAMES LATIN1;

INSERT INTO MYDATA (PART_NUMBER) VALUES ("à");

SET NAMES DOS437;

SELECT * FROM MYDATA;

7KH�GDWD��´jµ��LV�UHWXUQHG�MXVW�DV�LW�ZDV�HQWHUHG��ZLWKRXW�WKH�j�EHLQJ�WUDQVOLWHUDWHG�IURP�WKH�
LQSXW�FKDUDFWHU��/$7,1���WR�WKH�RXWSXW�FKDUDFWHU��'26������,I�WKH�FROXPQ�KDG�EHHQ�VHW�WR�
DQ\WKLQJ�RWKHU�WKDQ�121(��WKH�WUDQVOLWHUDWLRQ�ZRXOG�KDYH�RFFXUUHG�

Altering a database
8VH�$/7(5�'$7$%$6(�WR�DGG�RQH�RU�PRUH�VHFRQGDU\�ILOHV�WR�DQ�H[LVWLQJ�GDWDEDVH��6HFRQGDU\�
ILOHV�DUH�XVHIXO�IRU�FRQWUROOLQJ�WKH�JURZWK�DQG�ORFDWLRQ�RI�D�GDWDEDVH��7KH\�SHUPLW�GDWDEDVH�
ILOHV�WR�EH�VSUHDG�DFURVV�VWRUDJH�GHYLFHV��EXW�PXVW�UHPDLQ�RQ�WKH�VDPH�QRGH�DV�WKH�SULPDU\�
GDWDEDVH�ILOH��)RU�PRUH�LQIRUPDWLRQ�RQ�VHFRQGDU\�ILOHV��VHH�´&UHDWLQJ�D�PXOWL�ILOH�GDWDEDVHµ�
RQ�SDJH ���

$�GDWDEDVH�FDQ�EH�DOWHUHG�E\�LWV�FUHDWRU��WKH�6<6'%$�XVHU��DQG�DQ\�XVHUV�ZLWK�RSHUDWLQJ�V\VWHP�
URRW�SULYLOHJHV��

$/7(5�'$7$%$6(�UHTXLUHV�H[FOXVLYH�DFFHVV�WR�WKH�GDWDEDVH��)RU�PRUH�LQIRUPDWLRQ�DERXW�
H[FOXVLYH�GDWDEDVH�DFFHVV��VHH�WKH�2SHUDWLRQV�*XLGH�

7KH�V\QWD[�IRU�$/7(5�'$7$%$6(�LV�

ALTER {DATABASE | SCHEMA}

ADD <add_clause>;

<add_clause> = 

FILE " <filespec>" <fileinfo> [ <add_clause>]
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<fileinfo> = LENGTH [=] int [PAGE[S]] | STARTING [AT [PAGE]] int 

[<fileinfo>]

<RX�PXVW�VSHFLI\�D�UDQJH�RI�SDJHV�IRU�HDFK�ILOH�HLWKHU�E\�SURYLGLQJ�WKH�QXPEHU�RI�SDJHV�LQ�
HDFK�ILOH��RU�E\�SURYLGLQJ�WKH�VWDUWLQJ�SDJH�QXPEHU�IRU�WKH�ILOH��7KH�IROORZLQJ�VWDWHPHQW�DGGV�
WZR�VHFRQGDU\�ILOHV�WR�WKH�FXUUHQWO\�FRQQHFWHG�GDWDEDVH��

ALTER DATABASE 

ADD FILE "employee.gd1" 

STARTING AT PAGE 10001

LENGTH 10000

ADD FILE "employee.gd2" 

LENGTH 10000;

Dropping a database
'523�'$7$%$6(�LV�WKH�FRPPDQG�WKDW�GHOHWHV�WKH�GDWDEDVH�FXUUHQWO\�FRQQHFWHG�WR��LQFOXGLQJ�
DQ\�DVVRFLDWHG�VKDGRZ�DQG�ORJ�ILOHV��'URSSLQJ�D�GDWDEDVH�GHOHWHV�DQ\�GDWD�LW�FRQWDLQV��$�
GDWDEDVH�FDQ�EH�GURSSHG�E\�LWV�FUHDWRU��WKH�6<6'%$�XVHU��DQG�DQ\�XVHUV�ZLWK�RSHUDWLQJ�V\VWHP�
URRW�SULYLOHJHV�

7KH�IROORZLQJ�VWDWHPHQW�GHOHWHV�WKH�FXUUHQW�GDWDEDVH�

DROP DATABASE;

Creating a database shadow
,QWHU%DVH�OHWV�\RX�UHFRYHU�D�GDWDEDVH�LQ�FDVH�RI�GLVN�IDLOXUH��QHWZRUN�IDLOXUH��RU�DFFLGHQWDO�
GHOHWLRQ�RI�WKH�GDWDEDVH��7KH�UHFRYHU\�PHWKRG�LV�FDOOHG�VKDGRZLQJ��7KLV�VHFWLRQ�GHVFULEHV�WKH�
YDULRXV�WDVNV�LQYROYHG�LQ�VKDGRZLQJ��DV�ZHOO�DV�WKH�DGYDQWDJHV�DQG�OLPLWDWLRQV�RI�VKDGRZLQJ��
7KH�PDLQ�WDVNV�LQ�VHWWLQJ�XS�DQG�PDLQWDLQLQJ�VKDGRZLQJ�DUH�DV�IROORZV�

g CREATING A SHADOW�6KDGRZLQJ�EHJLQV�ZLWK�WKH�FUHDWLRQ�RI�D�VKDGRZ��$�VKDGRZ�LV�DQ�
LGHQWLFDO�SK\VLFDO�FRS\�RI�D�GDWDEDVH��:KHQ�D�VKDGRZ�LV�GHILQHG�IRU�D�GDWDEDVH��FKDQJHV�WR�
WKH�GDWDEDVH�DUH�ZULWWHQ�VLPXOWDQHRXVO\�WR�LWV�VKDGRZ��,Q�WKLV�ZD\��WKH�VKDGRZ�DOZD\V�UHIOHFWV�
WKH�FXUUHQW�VWDWH�RI�WKH�GDWDEDVH��)RU�LQIRUPDWLRQ�DERXW�WKH�GLIIHUHQW�ZD\V�WR�GHILQH�D�
VKDGRZ��VHH�´8VLQJ�&5($7(�6+$'2:µ�RQ�SDJH ���

g DELETING A SHADOW�,I�VKDGRZLQJ�LV�QR�ORQJHU�GHVLUHG��WKH�VKDGRZ�FDQ�EH�GHOHWHG��)RU�
PRUH�LQIRUPDWLRQ�DERXW�GHOHWLQJ�D�VKDGRZ��VHH�´'URSSLQJ�D�VKDGRZµ�RQ�SDJH ���

g ADDING FILES TO A SHADOW�$�VKDGRZ�FDQ�FRQVLVW�RI�PRUH�WKDQ�RQH�ILOH��$V�VKDGRZV�JURZ�
LQ�VL]H��ILOHV�FDQ�EH�DGGHG�WR�DFFRPPRGDWH�WKH�LQFUHDVHG�VSDFH�UHTXLUHPHQWV��
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Advantages of shadowing
6KDGRZLQJ�RIIHUV�VHYHUDO�DGYDQWDJHV�

g 5HFRYHU\�LV�TXLFN��$FWLYDWLQJ�D�VKDGRZ�PDNHV�LW�DYDLODEOH�LPPHGLDWHO\�
g &UHDWLQJ�D�VKDGRZ�GRHV�QRW�UHTXLUH�H[FOXVLYH�DFFHVV�WR�WKH�GDWDEDVH�
g <RX�FDQ�FRQWURO�WKH�DOORFDWLRQ�RI�GLVN�VSDFH��$�VKDGRZ�FDQ�VSDQ�PXOWLSOH�ILOHV�RQ�PXOWLSOH�
GLVNV�

g 6KDGRZLQJ�GRHV�QRW�XVH�D�VHSDUDWH�SURFHVV��7KH�GDWDEDVH�SURFHVV�KDQGOHV�ZULWLQJ�WR�WKH�
VKDGRZ�

g 6KDGRZLQJ�UXQV�EHKLQG�WKH�VFHQHV�DQG�QHHGV�OLWWOH�RU�QR�PDLQWHQDQFH�

Limitations of shadowing
6KDGRZLQJ�KDV�WKH�IROORZLQJ�OLPLWDWLRQV�

g 6KDGRZLQJ�LV�XVHIXO�RQO\�IRU�UHFRYHU\�IURP�KDUGZDUH�IDLOXUHV�RU�DFFLGHQWDO�GHOHWLRQ�RI�WKH�
GDWDEDVH��8VHU�HUURUV�RU�VRIWZDUH�IDLOXUHV�WKDW�FRUUXSW�WKH�GDWDEDVH�DUH�GXSOLFDWHG�LQ�WKH�
VKDGRZ�

g 5HFRYHU\�WR�D�VSHFLILF�SRLQW�LQ�WLPH�LV�QRW�SRVVLEOH��:KHQ�D�VKDGRZ�LV�DFWLYDWHG��LW�WDNHV�RYHU�
DV�D�GXSOLFDWH�RI�WKH�GDWDEDVH��6KDGRZLQJ�LV�DQ�´DOO�RU�QRWKLQJµ�UHFRYHU\�PHWKRG�

g 6KDGRZLQJ�FDQ�RFFXU�RQO\�WR�D�ORFDO�GLVN��6KDGRZLQJ�WR�D�1)6�ILOHV\VWHP��PDSSHG�GULYH��WDSH��
RU�RWKHU�PHGLD�LV�QRW�VXSSRUWHG�

Before creating a shadow
%HIRUH�FUHDWLQJ�D�VKDGRZ��FRQVLGHU�WKH�IROORZLQJ�TXHVWLRQV�

g:KHUH�ZLOO�WKH�VKDGRZ�UHVLGH"
g $�VKDGRZ�VKRXOG�EH�FUHDWHG�RQ�D�GLIIHUHQW�GLVN�IURP�ZKHUH�WKH�PDLQ�GDWDEDVH�UHVLGHV��
%HFDXVH�VKDGRZLQJ�LV�LQWHQGHG�DV�D�UHFRYHU\�PHFKDQLVP�LQ�FDVH�RI�GLVN�IDLOXUH��PDLQWDLQLQJ�
D�GDWDEDVH�DQG�LWV�VKDGRZ�RQ�WKH�VDPH�GLVN�GHIHDWV�WKH�SXUSRVH�RI�VKDGRZLQJ��

g +RZ�ZLOO�WKH�VKDGRZ�EH�GLVWULEXWHG"
g $�VKDGRZ�FDQ�EH�FUHDWHG�DV�D�VLQJOH�GLVN�ILOH�FDOOHG�D�VKDGRZ�ILOH�RU�DV�PXOWLSOH�ILOHV�FDOOHG�D�
VKDGRZ�VHW��7R�LPSURYH�VSDFH�DOORFDWLRQ�DQG�GLVN�,�2��HDFK�ILOH�LQ�D�VKDGRZ�VHW�FDQ�EH�SODFHG�
RQ�D�GLIIHUHQW�GLVN�
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g ,I�VRPHWKLQJ�KDSSHQV�WKDW�PDNHV�D�VKDGRZ�XQDYDLODEOH��VKRXOG�XVHUV�EH�DOORZHG�WR�DFFHVV�WKH�
GDWDEDVH"

g ,I�D�VKDGRZ�EHFRPHV�XQDYDLODEOH��,QWHU%DVH�FDQ�HLWKHU�GHQ\�XVHU�DFFHVV�XQWLO�VKDGRZLQJ�LV�
UHVXPHG��RU�,QWHU%DVH�FDQ�DOORZ�DFFHVV�HYHQ�WKRXJK�GDWDEDVH�FKDQJHV�DUH�QRW�EHLQJ�
VKDGRZHG��'HSHQGLQJ�RQ�ZKLFK�GDWDEDVH�EHKDYLRU�LV�GHVLUHG��WKH�GDWDEDVH�DGPLQLVWUDWRU�
�'%$��FUHDWHV�D�VKDGRZ�HLWKHU�LQ�DXWR�PRGH�RU�LQ�PDQXDO�PRGH��)RU�PRUH�LQIRUPDWLRQ�DERXW�
WKHVH�PRGHV��VHH� $́XWR�PRGH�DQG�PDQXDO PRGHµ�RQ�SDJH ���

g ,I�D�VKDGRZ�WDNHV�RYHU�IRU�D�GDWDEDVH��VKRXOG�D�QHZ�VKDGRZ�EH�DXWRPDWLFDOO\�FUHDWHG"
g 7R�HQVXUH�WKDW�D�QHZ�VKDGRZ�LV�DXWRPDWLFDOO\�FUHDWHG��FUHDWH�D�FRQGLWLRQDO�VKDGRZ��)RU�PRUH�
LQIRUPDWLRQ��VHH�´&RQGLWLRQDO�VKDGRZVµ�RQ�SDJH ���

Using CREATE SHADOW

8VH�WKH�&5($7(�6+$'2:�VWDWHPHQW�WR�FUHDWH�D�GDWDEDVH�VKDGRZ��%HFDXVH�WKLV�GRHV�QRW�
UHTXLUH�H[FOXVLYH�DFFHVV��LW�FDQ�EH�GRQH�ZLWKRXW�DIIHFWLQJ�RWKHU�XVHUV��$�VKDGRZ�FDQ�EH�
FUHDWHG�XVLQJ�D�FRPELQDWLRQ�RI�WKH�IROORZLQJ�RSWLRQV�

g 6LQJOH�ILOH�RU�PXOWL�ILOH�VKDGRZV
g $XWR�RU�PDQXDO�VKDGRZV
g &RQGLWLRQDO�VKDGRZV

7KHVH�RSWLRQV�DUH�QRW�PXWXDOO\�H[FOXVLYH��)RU�H[DPSOH��\RX�FDQ�FUHDWH�D�VLQJOH�ILOH��PDQXDO��
FRQGLWLRQDO�VKDGRZ�

7KH�V\QWD[�RI�&5($7(�6+$'2:�LV�

CREATE SHADOW set_num [AUTO | MANUAL] [CONDITIONAL]

"<filespec>" [LENGTH [=] int [PAGE[S]]] 

[<secondary_file>];

<secondary_file> = FILE "<filespec>" [<fileinfo>] [<secondary_file>]

<fileinfo> = LENGTH [=] int [PAGE[S]] | STARTING [AT [PAGE]] int 

[<fileinfo>]

4 &UHDWLQJ�D�VLQJOH�ILOH�VKDGRZ
7R�FUHDWH�D�VLQJOH�ILOH�VKDGRZ�IRU�WKH�GDWDEDVH�HPSOR\HH�JGE��HQWHU�

CREATE SHADOW 1 "employee.shd";

7KH�VKDGRZ�LV�DVVRFLDWHG�ZLWK�WKH�FXUUHQWO\�FRQQHFWHG�GDWDEDVH��HPSOR\HH�JGE��7KH�QDPH�RI�WKH�
VKDGRZ�ILOH�LV�HPSOR\HH�VKG��DQG�LW�LV�LGHQWLILHG�E\�D�VKDGRZ�VHW�QXPEHU�����LQ�WKLV�H[DPSOH��7KH�
VKDGRZ�VHW�QXPEHU�WHOOV�,QWHU%DVH�WKDW�DOO�RI�WKH�VKDGRZ�ILOHV�OLVWHG�DUH�JURXSHG�WRJHWKHU�
XQGHU�WKLV�LGHQWLILHU��
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CREATING A DATABASE SHADOW
7R�YHULI\�WKDW�WKH�VKDGRZ�KDV�EHHQ�FUHDWHG��HQWHU�WKH�isql�FRPPDQG�6+2:�'$7$%$6(�

SHOW DATABASE;

Database: employee.gdb

Shadow 1: "/usr/interbase/employee.shd" auto 

PAGE_SIZE 1024 

Number of DB pages allocated = 392 

Sweep interval = 20000 

7KH�SDJH�VL]H�RI�WKH�VKDGRZ�LV�WKH�VDPH�DV�WKDW�RI�WKH�GDWDEDVH�

4 &UHDWLQJ�D�PXOWL�ILOH�VKDGRZ
,I�WKH�VL]H�RI�D�GDWDEDVH�H[FHHGV�WKH�VSDFH�DYDLODEOH�RQ�RQH�GLVN��FUHDWH�D�PXOWL�ILOH�VKDGRZ�
DQG�VSUHDG�WKH�ILOHV�RYHU�VHYHUDO�GLVNV��7R�FUHDWH�D�PXOWL�ILOH�VKDGRZ��VSHFLI\�WKH�QDPH�DQG�
VL]H�RI�HDFK�ILOH�LQ�WKH�VKDGRZ�VHW��)LOH�VSHFLILFDWLRQV�DUH�SODWIRUP�VSHFLILF��7KH�IROORZLQJ�
H[DPSOHV�LOOXVWUDWH�WKH�FUHDWLRQ�RI�D�PXOWL�ILOH�VKDGRZ�RQ�D�8QL[�SODWIRUP��7KH�VKDGRZ�ILOHV�
DUH�FUHDWHG�RQ�WKH�$��%��DQG�&�GULYHV�RI�WKH�,%BEFNXS�QRGH�

CREATE SHADOW 1 "IB_bckup:/employee.shd" LENGTH 1000

FILE "IB_bckup:/emp1.shd" LENGTH 2000

FILE "IB_bckup:/emp2.shd" LENGTH 2000;

7KLV�H[DPSOH�FUHDWHV�D�VKDGRZ�VHW�FRQVLVWLQJ�RI�WKUHH�ILOHV��7KH�SULPDU\�ILOH��HPSOR\HH�VKG��LV�
������GDWDEDVH�SDJHV�LQ�OHQJWK��7KH�VHFRQGDU\�ILOHV��HDFK�LGHQWLILHG�E\�WKH�),/(�NH\ZRUG��DUH�
HDFK�������GDWDEDVH�SDJHV�ORQJ��

,QVWHDG�RI�VSHFLI\LQJ�WKH�SDJH�OHQJWK�RI�VHFRQGDU\�ILOHV��\RX�FDQ�VSHFLI\�WKHLU�VWDUWLQJ�SDJHV��
7KH�SUHYLRXV�H[DPSOH�FRXOG�EH�HQWHUHG�DV�IROORZV�

CREATE SHADOW 1 "IB_bckup:/employee.shd" LENGTH 1000

FILE "IB_bckup:/emp1.shd" STARTING AT 1000

FILE "IB_bckup:/emp2.shd" STARTING AT 3000;

,Q�HLWKHU�FDVH��\RX�FDQ�XVH�6+2:�'$7$%$6(�WR�YHULI\�WKH�ILOH�QDPHV��SDJH�OHQJWKV��DQG�
VWDUWLQJ�SDJHV�IRU�WKH�VKDGRZ�MXVW�FUHDWHG�

SHOW DATABASE;

Database: employee.gdb

Shadow 1: IB_bckup:/employee.shd auto length 1000 

file IB_bckup:/emp1.shd length 2000 starting 1000

file IB_bckup:/emp2.shd length 2000 starting 3000

PAGE_SIZE 1024 

Number of DB pages allocated = 392 

Sweep interval = 20000
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Note 7KH�SDJH�OHQJWK�DOORFDWHG�IRU�VHFRQGDU\�VKDGRZ�ILOHV�QHHG�QRW�FRUUHVSRQG�WR�WKH�SDJH�
OHQJWK�RI�WKH�GDWDEDVH·V�VHFRQGDU\�ILOHV��$V�WKH�GDWDEDVH�JURZV�DQG�LWV�ILUVW�VKDGRZ�ILOH�
EHFRPHV�IXOO��XSGDWHV�WR�WKH�GDWDEDVH�DXWRPDWLFDOO\�RYHUIORZ�LQWR�WKH�QH[W�VKDGRZ�ILOH��

4 $XWR�PRGH�DQG�PDQXDO PRGH
$�VKDGRZ�FDQ�EHFRPH�XQDYDLODEOH�IRU�WKH�VDPH�UHDVRQV�D�GDWDEDVH�EHFRPHV�XQDYDLODEOH��GLVN�
IDLOXUH��QHWZRUN�IDLOXUH��RU�DFFLGHQWDO�GHOHWLRQ��,I�D�VKDGRZ�EHFRPHV�XQDYDLODEOH��DQG�LW�ZDV�
FUHDWHG�LQ�DXWR�PRGH��GDWDEDVH�RSHUDWLRQV�FRQWLQXH�DXWRPDWLFDOO\�ZLWKRXW�VKDGRZLQJ��,I�D�
VKDGRZ�EHFRPHV�XQDYDLODEOH��DQG�LW�ZDV�FUHDWHG�LQ�PDQXDO�PRGH��IXUWKHU�DFFHVV�WR�WKH�
GDWDEDVH�LV�GHQLHG�XQWLO�WKH�GDWDEDVH�DGPLQLVWUDWRU�LQWHUYHQHV��7KH�EHQHILWV�RI�DXWR�PRGH�DQG�
PDQXDO�PRGH�DUH�FRPSDUHG�LQ�WKH�IROORZLQJ�WDEOH�

AUTO MODE

7KH�$872�NH\ZRUG�GLUHFWV�WKH�&5($7(�6+$'2:�VWDWHPHQW�WR�FUHDWH�D�VKDGRZ�LQ�DXWR�
PRGH�

CREATE SHADOW 1 AUTO "employee.shd";

$XWR�PRGH�LV�WKH�GHIDXOW��VR�RPLWWLQJ�WKH�$872�NH\ZRUG�DFKLHYHV�WKH�VDPH�UHVXOW�

,Q�DXWR�PRGH��GDWDEDVH�RSHUDWLRQ�LV�XQLQWHUUXSWHG�HYHQ�WKRXJK�WKHUH�LV�QR�VKDGRZ��7R�
UHVXPH�VKDGRZLQJ��LW�PLJKW�EH�QHFHVVDU\�WR�FUHDWH�D�QHZ�VKDGRZ��,I�WKH�RULJLQDO�VKDGRZ�ZDV�
FUHDWHG�DV�D�FRQGLWLRQDO�VKDGRZ��D�QHZ�VKDGRZ�LV�DXWRPDWLFDOO\�FUHDWHG��)RU�PRUH�
LQIRUPDWLRQ�DERXW�FRQGLWLRQDO�VKDGRZV��VHH�´&RQGLWLRQDO�VKDGRZVµ�RQ�SDJH ���

MANUAL MODE

7KH�0$18$/�NH\ZRUG�GLUHFWV�WKH�&5($7(�6+$'2:�VWDWHPHQW�WR�FUHDWH�D�VKDGRZ�LQ�PDQXDO�
PRGH�

CREATE SHADOW 1 MANUAL "employee.shd";

Mode Advantage Disadvantage

Auto Database operation is uninterrupted. Creates a temporary period when the database is not 
shadowed.

The DBA might be unaware that the database is 
operating without a shadow.

Manual Prevents the database from running 
unintentionally without a shadow.

Database operation is halted until the problem is 
fixed. Needs intervention of the DBA.

TABLE 3.1 Auto vs. manual shadows
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DROPPING A SHADOW
0DQXDO�PRGH�LV�XVHIXO�ZKHQ�FRQWLQXRXV�VKDGRZLQJ�LV�PRUH�LPSRUWDQW�WKDQ�FRQWLQXRXV�
RSHUDWLRQ�RI�WKH�GDWDEDVH��:KHQ�D�PDQXDO�PRGH�VKDGRZ�EHFRPHV�XQDYDLODEOH��IXUWKHU�
FRQQHFWLRQV�WR�WKH�GDWDEDVH�DUH�SUHYHQWHG��7R�DOORZ�GDWDEDVH�FRQQHFWLRQV�DJDLQ��WKH�GDWDEDVH�
DGPLQLVWUDWRU�PXVW�UHPRYH�WKH�ROG�VKDGRZ�ILOH��$IWHU�GHOHWLQJ�WKH�UHIHUHQFHV��D�QHZ�VKDGRZ�
FDQ�EH�FUHDWHG�LI�VKDGRZLQJ�QHHGV�WR�UHVXPH�

4 &RQGLWLRQDO�VKDGRZV
$�VKDGRZ�FDQ�EH�GHILQHG�VR�WKDW�LI�LW�UHSODFHV�D�GDWDEDVH��D�QHZ�VKDGRZ�ZLOO�EH�DXWRPDWLFDOO\�
FUHDWHG��DOORZLQJ�VKDGRZLQJ�WR�FRQWLQXH�XQLQWHUUXSWHG��$�VKDGRZ�GHILQHG�ZLWK�WKLV�EHKDYLRU�
LV�FDOOHG�D�FRQGLWLRQDO�VKDGRZ�

7R�FUHDWH�D�FRQGLWLRQDO�VKDGRZ��VSHFLI\�WKH�&21',7,21$/�NH\ZRUG�ZLWK�WKH�&5($7(�
6+$'2:�VWDWHPHQW��)RU�H[DPSOH�

CREATE SHADOW 3 CONDITIONAL "employee.shd";

&UHDWLQJ�D�FRQGLWLRQDO�ILOH�GLUHFWV�,QWHU%DVH�WR�DXWRPDWLFDOO\�FUHDWH�D�QHZ�VKDGRZ��7KLV�
KDSSHQV�LQ�HLWKHU�RI�WZR�FDVHV�

g 7KH�GDWDEDVH�RU�RQH�RI�LWV�VKDGRZ�ILOHV�EHFRPHV�XQDYDLODEOH�
g 7KH�VKDGRZ�WDNHV�RYHU�IRU�WKH�GDWDEDVH�GXH�WR�KDUGZDUH�IDLOXUH�

Dropping a shadow
7R�VWRS�VKDGRZLQJ��XVH�WKH�VKDGRZ�QXPEHU�DV�DQ�DUJXPHQW�WR�WKH�'523�6+$'2:�
VWDWHPHQW��'523�6+$'2:�GHOHWHV�VKDGRZ�UHIHUHQFHV�IURP�D�GDWDEDVH·V�PHWDGDWD��DV�ZHOO�DV�
WKH�SK\VLFDO�ILOHV�RQ�GLVN�

$�VKDGRZ�FDQ�EH�GURSSHG�E\�LWV�FUHDWRU��WKH�6<6'%$�XVHU��RU�DQ\�XVHU�ZLWK�RSHUDWLQJ�V\VWHP�
URRW�SULYLOHJHV�

DROP SHADOW syntax

DROP SHADOW set_num;

7KH�IROORZLQJ�H[DPSOH�GURSV�DOO�RI�WKH�ILOHV�DVVRFLDWHG�ZLWK�WKH�VKDGRZ�VHW�
QXPEHU���

DROP SHADOW 1;

,I�\RX�QHHG�WR�ORRN�XS�WKH�VKDGRZ�QXPEHU��XVH�WKH�isql�FRPPDQG�6+2:�'$7$%$6(�
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CHAPTER 3 CREATING DATABASES
SHOW DATABASE;

Database: employee.gdb

Shadow 1: "employee.shd" auto 

PAGE_SIZE 1024 

Number of DB pages allocated = 392 

Sweep interval = 20000 

Expanding the size of a shadow
,I�D�GDWDEDVH�LV�H[SHFWHG�WR�LQFUHDVH�LQ�VL]H��RU�LI�WKH�GDWDEDVH�LV�DOUHDG\�ODUJHU�WKDQ�WKH�VSDFH�
DYDLODEOH�IRU�D�VKDGRZ�RQ�RQH�GLVN��\RX�PLJKW�QHHG�WR�H[SDQG�WKH�VL]H�RI�WKH�VKDGRZ��7R�GR�
WKLV��GURS�WKH�FXUUHQW�VKDGRZ�DQG�FUHDWH�D�QHZ�RQH�FRQWDLQLQJ�DGGLWLRQDO�ILOHV��7R�DGG�D�
VKDGRZ�ILOH��ILUVW�XVH�'523�6+$'2:�WR�GHOHWH�WKH�H[LVWLQJ�VKDGRZ��WKHQ�XVH�&5($7(�
6+$'2:�WR�UHFUHDWH�LW�ZLWK�WKH�GHVLUHG�QXPEHU�RI�VHFRQGDU\�ILOHV�

7KH�SDJH�OHQJWK�DOORFDWHG�IRU�VHFRQGDU\�VKDGRZ�ILOHV�QHHG�QRW�FRUUHVSRQG�WR�WKH�SDJH�OHQJWK�
RI�WKH�GDWDEDVH·V�VHFRQGDU\�ILOHV��$V�WKH�GDWDEDVH�JURZV�DQG�LWV�ILUVW�VKDGRZ�ILOH�EHFRPHV�IXOO��
XSGDWHV�WR�WKH�GDWDEDVH�DXWRPDWLFDOO\�RYHUIORZ�LQWR�WKH�QH[W�VKDGRZ�ILOH��

Using isql to extract data definitions
isql�HQDEOHV�\RX�WR�H[WUDFW�GDWD�GHILQLWLRQ�VWDWHPHQWV�IURP�D�GDWDEDVH�DQG�VWRUH�WKHP�LQ�DQ�
RXWSXW�ILOH��$OO�NH\ZRUGV�DQG�REMHFWV�DUH�H[WUDFWHG�LQWR�WKH�ILOH�LQ�XSSHUFDVH�

7KH�RXWSXW�ILOH�HQDEOHV�XVHUV�WR��
g ([DPLQH�WKH�FXUUHQW�VWDWH�RI�D�GDWDEDVH·V�V\VWHP�WDEOHV�EHIRUH�SODQQLQJ�DOWHUDWLRQV��7KLV�LV�
HVSHFLDOO\�XVHIXO�ZKHQ�WKH�GDWDEDVH�KDV�FKDQJHG�VLJQLILFDQWO\�VLQFH�LWV�FUHDWLRQ�

g &UHDWH�D�GDWDEDVH�ZLWK�VFKHPD�GHILQLWLRQV�WKDW�DUH�LGHQWLFDO�WR�WKH�H[WUDFWHG�GDWDEDVH�
g0DNH�FKDQJHV�WR�WKH�GDWDEDVH��RU�FUHDWH�D�QHZ�GDWDEDVH�VRXUFH�ILOH�ZLWK�D�WH[W�HGLWRU�

Extracting an InterBase 4.0 database
<RX�FDQ�XVH�:LQGRZV�,64/�RQ�D�:LQGRZV�&OLHQW�3&�WR�H[WUDFW�GDWD�GHILQLWLRQ�VWDWHPHQWV��
2Q�VRPH�VHUYHUV��\RX�FDQ�DOVR�XVH�FRPPDQG�OLQH�isql�RQ�WKH�VHUYHU�SODWIRUP�WR�H[WUDFW�GDWD�
GHILQLWLRQ�VWDWHPHQWV��)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�:LQGRZV�,64/�DQG�FRPPDQG�OLQH�
isql��VHH�WKH�2SHUDWLRQV�*XLGH��
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Extracting a 3.x database
7R�H[WUDFW�PHWDGDWD�IURP�D���[�GDWDEDVH��XVH�FRPPDQG�OLQH�isql�RQ�WKH�VHUYHU��8VH�WKH -a�
VZLWFK�LQVWHDG�RI��[��7KH�GLIIHUHQFH�EHWZHHQ�WKH��[�RSWLRQ�DQG�WKH��D RSWLRQ�LV�WKDW�WKH -x�
RSWLRQ�H[WUDFWV�PHWDGDWD�IRU�64/�REMHFWV�RQO\��DQG�WKH �D�RSWLRQ�H[WUDFWV�DOO�''/�IRU�WKH�
QDPHG�GDWDEDVH��7KH�V\QWD[�FDQ�GLIIHU�GHSHQGLQJ�XSRQ�RSHUDWLQJ�V\VWHP�UHTXLUHPHQWV�

7KH�IROORZLQJ�FRPPDQG�H[WUDFWV�WKH�PHWDGDWD�IURP�WKH�HPSOR\HH�JGE�GDWDEDVH�LQWR�WKH�ILOH��
QHZGE�VTO�

isql -a employee.gdb -o newdb.sql

)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�FRPPDQG�OLQH�isql��VHH�WKH�2SHUDWLRQV�*XLGH��
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CHAPTER

4
Chapter 4Specifying Datatypes

7KLV�FKDSWHU�GHVFULEHV�WKH�IROORZLQJ�
g $OO�RI�WKH�GDWDW\SHV�WKDW�DUH�VXSSRUWHG�E\�,QWHU%DVH��DQG�WKH�DOORZDEOH�RSHUDWLRQV�RQ�HDFK�
W\SH

g:KHUH�WR�VSHFLI\�WKH�GDWDW\SH��DQG�ZKLFK�GDWD�GHILQLWLRQ�VWDWHPHQWV�UHIHUHQFH�RU�GHILQH�WKH�
GDWDW\SH

g +RZ�WR�VSHFLI\�D�GHIDXOW�FKDUDFWHU�VHW
g +RZ�WR�FUHDWH�HDFK�GDWDW\SH��LQFOXGLQJ�%/2%�GDWD
g +RZ�WR�FUHDWH�DUUD\V�RI�GDWDW\SHV
g +RZ�WR�SHUIRUP�GDWDW\SH�FRQYHUVLRQV

About InterBase datatypes
:KHQ�FUHDWLQJ�D�QHZ�FROXPQ�LQ�DQ�,QWHU%DVH�WDEOH��WKH�SULPDU\�DWWULEXWH�WKDW�\RX�PXVW�GHILQH�
LV�WKH�GDWDW\SH��ZKLFK�HVWDEOLVKHV�WKH�VHW�RI�YDOLG�GDWD�WKDW�WKH�FROXPQ�FDQ�FRQWDLQ��2QO\�YDOXHV�
WKDW�FDQ�EH�UHSUHVHQWHG�E\�WKDW�GDWDW\SH�DUH�DOORZHG��%HVLGHV�HVWDEOLVKLQJ�WKH�VHW�RI�YDOLG�GDWD�
WKDW�D�FROXPQ�FDQ�FRQWDLQ��WKH�GDWDW\SH�GHILQHV�WKH�NLQGV�RI�RSHUDWLRQV�WKDW�\RX�FDQ�SHUIRUP�
RQ�WKH�GDWD��)RU�H[DPSOH��QXPEHUV�LQ�,17(*(5�FROXPQV�FDQ�EH�PDQLSXODWHG�ZLWK�DULWKPHWLF�
RSHUDWLRQV��ZKLOH�&+$5$&7(5�FROXPQV�FDQQRW��
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7KH�GDWDW\SH�DOVR�GHILQHV�KRZ�PXFK�VSDFH�HDFK�GDWD�LWHP�RFFXSLHV�RQ�WKH�GLVN��&KRRVLQJ�DQ�
RSWLPXP�VL]H�IRU�WKH�GDWD�YDOXH�LV�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�ZKHQ�GLVN�VSDFH�LV�OLPLWHG��
HVSHFLDOO\�LI�D�WDEOH�LV�YHU\�ODUJH�

,QWHU%DVH�VXSSRUWV�WKH�IROORZLQJ�GDWDW\SHV�
g ,17(*(5�DQG�60$//,17
g )/2$7�DQG�'28%/(�35(&,6,21
g 180(5,&�DQG�'(&,0$/
g '$7(

g &+$5$&7(5�DQG�9$5<,1*�&+$5$&7(5
g %/2%

,QWHU%DVH�SURYLGHV�WKH�ELQDU\�ODUJH�REMHFW��%/2%��GDWDW\SH�WR�VWRUH�GDWD�WKDW�FDQQRW�HDVLO\�EH�
VWRUHG�LQ�RQH�RI�WKH�VWDQGDUG�64/�GDWDW\SHV��$�%/2%�LV�XVHG�WR�VWRUH�YHU\�ODUJH�GDWD�REMHFWV�
RI�LQGHWHUPLQDWH�DQG�YDULDEOH�VL]H��VXFK�DV�ELWPDSSHG�JUDSKLFV�LPDJHV��YHFWRU�GUDZLQJV��
VRXQG�ILOHV��YLGHR�VHJPHQWV��FKDSWHU�RU�ERRN�OHQJWK�GRFXPHQWV��RU�DQ\�RWKHU�NLQG�RI�
PXOWLPHGLD�LQIRUPDWLRQ��

,QWHU%DVH�DOVR�VXSSRUWV�DUUD\V�RI�PRVW�GDWDW\SHV��$Q�DUUD\�LV�D�PDWUL[�RI�LQGLYLGXDO�LWHPV�
FRPSRVHG�RI�DQ\�VLQJOH�,QWHU%DVH�GDWDW\SH��H[FHSW�%/2%���$Q�DUUD\�FDQ�KDYH�IURP���WR����
GLPHQVLRQV��$Q�DUUD\�FDQ�EH�KDQGOHG�DV�D�VLQJOH�HQWLW\��RU�PDQLSXODWHG�LWHP�E\�LWHP��

$�'$7(�GDWDW\SH�LV�VXSSRUWHG�WKDW�LQFOXGHV�LQIRUPDWLRQ�DERXW�\HDU��PRQWK��GD\�RI�WKH�
PRQWK��DQG�WLPH��7KH�'$7(�GDWDW\SH�LV�VWRUHG�DV�WZR�ORQJ�LQWHJHUV��DQG�UHTXLUHV�FRQYHUVLRQ�
WR�DQG�IURP�,QWHU%DVH�ZKHQ�HQWHUHG�RU�PDQLSXODWHG�LQ�D�KRVW�ODQJXDJH�SURJUDP��

7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�GDWDW\SHV�VXSSRUWHG�E\�,QWHU%DVH�

Name Size Range/Precision Description

BLOB Variable None. BLOB segment size is 
limited to 64K.

Binary large object. Stores large data, such as 
graphics, text, and digitized voice. Basic structural 
unit: segment. BLOB subtype describes BLOB 
contents. 

CHAR(n) n characters 1 to 32767 bytes.

Character set character size 
determines the maximum 
number of characters that can 
fit in 32K.

Fixed length CHAR or text string type.

Alternate keyword: CHARACTER.

DATE 64 bits 1 Jan 100 to 11 Dec 5941. Also included time information.

TABLE 4.1 Datatypes supported by InterBase
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WHERE TO SPECIFY DATATYPES
Where to specify datatypes
$�GDWDW\SH�LV�DVVLJQHG�WR�D�FROXPQ�LQ�WKH�IROORZLQJ�VLWXDWLRQV�

g &UHDWLQJ�D�WDEOH�XVLQJ�&5($7(�7$%/(�
g &UHDWLQJ�D�JOREDO�FROXPQ�WHPSODWH�XVLQJ�&5($7(�'20$,1�

DECIMAL
(precision, scale)

variable precision = 1 to 15. Specifies at 
least precision digits of 
precision to store.

scale = 1 to 15. Specifies 
number of decimal places for 
storage. Must be less than or 
equal to precision.

Number with a decimal point scale digits from the 
right. For example, DECIMAL(10, 3) holds numbers 
accurately in the following format:

ppppppp.sss

DOUBLE 
PRECISION

64 bitsa 1.7 x 10–308 to 1.7 x 10308. Scientific: 15 digits of precision.

FLOAT 32 bits 3.4 x 10–38 to 3.4 x 1038 Single precision: 7 digits of precision. 

INTEGER 32 bits –2,147,483,648 to 
2,147,483,647.

Signed long (longword). 

NUMERIC
(precision, scale)

variable precision = 1 to 15. Specifies 
exactly precision digits of 
precision to store.

scale = 1 to 15. Specifies 
number of decimal places for 
storage. Must be less than or 
equal to precision.

Number with a decimal point scale digits from the 
right. For example, NUMERIC(10,3) holds numbers 
accurately in the following format:

ppppppp.sss

SMALLINT 16 bits –32768 to 32767. Signed short (word).

VARCHAR(n) n characters 1 to 32765 bytes.

Character set character size 
determines the maximum 
number of characters that can 
fit in 32K.

Variable length CHAR or text string type. 

Alternate keywords: CHAR VARYING, CHARACTER 
VARYING 

D� �$FWXDO�VL]H�RI�'28%/(�LV�SODWIRUP�GHSHQGHQW��0RVW�SODWIRUPV�VXSSRUW�WKH����ELW�VL]H�

Name Size Range/Precision Description

TABLE 4.1 Datatypes supported by InterBase  (continued)
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g $GGLQJ�D�QHZ�FROXPQ�WR�D�WDEOH�XVLQJ�$/7(5�7$%/(�

7KH�V\QWD[�IRU�VSHFLI\LQJ�WKH�GDWDW\SH�ZLWK�WKHVH�VWDWHPHQWV�LV�SURYLGHG�KHUH�IRU�UHIHUHQFH�

<datatype> = {

{SMALLINT | INTEGER | FLOAT | DOUBLE PRECISION} [<array_dim>]

| {DECIMAL | NUMERIC} [(precision [, scale])] [<array_dim>] 

| DATE [<array_dim>] 

| {CHAR | CHARACTER | CHARACTER VARYING | VARCHAR} 

[(int)] [<array_dim>] [CHARACTER SET charname] 

| {NCHAR | NATIONAL CHARACTER | NATIONAL CHAR} 

[VARYING] [(int)] [<array_dim>] 

| BLOB [SUB_TYPE {int | subtype_name}] [SEGMENT SIZE int]

[CHARACTER SET charname]

| BLOB [(seglen [, subtype])]

}

)RU�PRUH�LQIRUPDWLRQ�RQ�KRZ�WR�FUHDWH�D�GDWDW\SH�XVLQJ�&5($7(�7$%/(�
DQG�$/7(5�7$%/(��VHH�&KDSWHU����´:RUNLQJ�ZLWK�7DEOHV�µ�)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�
&5($7(�'20$,1�WR�GHILQH�GDWDW\SHV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�'RPDLQV�µ

Defining numeric datatypes
7KH�QXPHULF�GDWDW\SHV�WKDW�,QWHU%DVH�VXSSRUWV�LQFOXGH�LQWHJHU�QXPEHUV�RI�YDULRXV�VL]HV�
�,17(*(5�DQG�60$//,17���IORDWLQJ�SRLQW�QXPEHUV�ZLWK�YDULDEOH�SUHFLVLRQ��)/2$7��'28%/(�
35(&,6,21���DQG�IRUPDWWHG��IL[HG�GHFLPDO�QXPEHUV��'(&,0$/��180(5,&��

Integer datatypes
,QWHJHUV�DUH�ZKROH�QXPEHUV��,QWHU%DVH�VXSSRUWV�WZR�LQWHJHU�GDWDW\SHV��60$//,17�DQG�
,17(*(5��60$//,17�LV�D�VLJQHG�VKRUW�LQWHJHU�ZLWK�D�UDQJH�IURP�²�������WR���������
,17(*(5�LV�D�VLJQHG�ORQJ�LQWHJHU�ZLWK�D�UDQJH�IURP�²��������������WR���������������

7KH�QH[W�WZR�VWDWHPHQWV�FUHDWH�GRPDLQV�ZLWK�WKH�60$//,17�DQG�,17(*(5�GDWDW\SHV�

CREATE DOMAIN EMPNO

AS SMALLINT;

CREATE DOMAIN CUSTNO

AS INTEGER

CHECK (VALUE > 99999);

<RX�FDQ�SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV�RQ�WKH�LQWHJHU�GDWDW\SHV�
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DEFINING NUMERIC DATATYPES
g &RPSDULVRQV�XVLQJ�WKH�VWDQGDUG�UHODWLRQDO�RSHUDWRUV�� �����!��! ��� ���2WKHU�RSHUDWRUV�
VXFK�DV�&217$,1,1*��67$57,1*�:,7+��DQG�/,.(�SHUIRUP�VWULQJ�FRPSDULVRQV�RQ�QXPHULF�
YDOXHV�

g $ULWKPHWLF�RSHUDWLRQV��7KH�VWDQGDUG�DULWKPHWLF�RSHUDWRUV�GHWHUPLQH�WKH�VXP��GLIIHUHQFH��
SURGXFW��RU�GLYLGHQG�RI�WZR�RU�PRUH�LQWHJHUV�

g &RQYHUVLRQV��:KHQ�SHUIRUPLQJ�DULWKPHWLF�RSHUDWLRQV�WKDW�LQYROYH�PL[HG�GDWDW\SHV��
,QWHU%DVH�DXWRPDWLFDOO\�FRQYHUWV�EHWZHHQ�,17(*(5��)/2$7��DQG�&+$5�GDWDW\SHV��)RU�
RSHUDWLRQV�WKDW�LQYROYH�FRPSDULVRQV�RI�QXPHULF�GDWD�ZLWK�RWKHU�GDWDW\SHV��,QWHU%DVH�ILUVW�
FRQYHUWV�WKH�GDWD�WR�D�QXPHULF�W\SH��WKHQ�SHUIRUPV�WKH�DULWKPHWLF�RSHUDWLRQ�RU�FRPSDULVRQ�

g 6RUWV��%\�GHIDXOW��D�TXHU\�UHWULHYHV�URZV�LQ�WKH�H[DFW�RUGHU�WKDW�LW�ILQGV�WKHP�LQ�WKH�WDEOH��
ZKLFK�LV�OLNHO\�WR�EH�XQRUGHUHG��<RX�FDQ�VRUW�URZV�XVLQJ�WKH�25'(5�%<�FODXVH�RI�D�6(/(&7�
VWDWHPHQW�LQ�GHVFHQGLQJ�RU�DVFHQGLQJ�RUGHU�

Fixed-decimal datatypes
,QWHU%DVH�VXSSRUWV�WZR�64/�GDWDW\SHV��180(5,&��DQG�'(&,0$/��IRU�KDQGOLQJ�QXPHULF�GDWD�
ZLWK�D�IL[HG�GHFLPDO�SRLQW��VXFK�DV�PRQHWDU\�YDOXHV��<RX�FDQ�VSHFLI\�RSWLRQDO�SUHFLVLRQ�DQG�
VFDOH�IDFWRUV�IRU�ERWK�GDWDW\SHV��3UHFLVLRQ�LV�WKH�PD[LPXP�QXPEHU�RI�WRWDO�GLJLWV��ERWK�
VLJQLILFDQW�DQG�IUDFWLRQDO��WKDW�FDQ�DSSHDU�LQ�D�FROXPQ�RI�WKHVH�GDWDW\SHV��6FDOH�LV�WKH�QXPEHU�
RI�GLJLWV�WR�WKH�ULJKW�RI�WKH�GHFLPDO�SRLQW�WKDW�FRPSULVH�WKH�IUDFWLRQDO�SRUWLRQ�RI�WKH�QXPEHU��
7KH�DOORZDEOH�UDQJH�IRU�ERWK�SUHFLVLRQ�DQG�VFDOH�LV�IURP���WR�D�PD[LPXP�RI�����DQG�VFDOH�
PXVW�EH�OHVV�WKDQ�RU�HTXDO�WR�SUHFLVLRQ�

7KH�V\QWD[�IRU�180(5,&�DQG�'(&,0$/�LV�DV�IROORZV�

NUMERIC[(precision [, scale])]

DECIMAL[(precision [, scale])]

<RX�FDQ�VSHFLI\�180(5,&�DQG�'(&,0$/�GDWDW\SHV�ZLWKRXW�SUHFLVLRQ�RU�VFDOH��ZLWK�SUHFLVLRQ�
RQO\��RU�ZLWK�ERWK�SUHFLVLRQ�DQG�VFDOH��:KHQ�\RX�VSHFLI\�D�180(5,&�GDWDW\SH�ZLWK�ERWK�
SUHFLVLRQ�DQG�VFDOH��WKH�H[DFW�QXPEHU�RI�GLJLWV�WKDW�\RX�VSHFLILHG�LQ�SUHFLVLRQ�DQG�VFDOH�DUH�
VWRUHG��)RU�H[DPSOH�

NUMERIC(4,2)

GHFODUHV�WKDW�D�FROXPQ�RI�WKLV�W\SH�DOZD\V�KROGV�QXPEHUV�ZLWK�XS�WR�WZR�VLJQLILFDQW�GLJLWV��
ZLWK�H[DFWO\�WZR�GLJLWV�WR�WKH�ULJKW�RI�WKH�GHFLPDO�SRLQW��SS�VV�

:KHQ�\RX�VSHFLI\�D�'(&,0$/�GDWDW\SH�ZLWK�ERWK�SUHFLVLRQ�DQG�VFDOH��WKH�QXPEHU�RI�WRWDO�
GLJLWV�VWRUHG�LV�DW�OHDVW�DV�PDQ\�DV�\RX�VSHFLILHG�LQ�SUHFLVLRQ��DQG�WKH�H[DFW�QXPEHU�RI�
IUDFWLRQDO�GLJLWV�WKDW�\RX�VSHFLILHG�LQ�VFDOH��)RU�H[DPSOH�

DECIMAL(4,2)
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GHFODUHV�WKDW�D�FROXPQ�RI�WKLV�W\SH�PXVW�EH�FDSDEOH�RI�KROGLQJ�DW�OHDVW�WZR��EXW�SRVVLEO\�PRUH�
VLJQLILFDQW�GLJLWV��DQG�H[DFWO\�WZR�GLJLWV�WR�WKH�ULJKW�RI�WKH�GHFLPDO�SRLQW��SS�VV�

4 +RZ�,QWHU%DVH�VWRUHV�IL[HG�GHFLPDO�GDWDW\SHV
:KHQ�\RX�FUHDWH�D�GRPDLQ�RU�FROXPQ�ZLWK�D�180(5,&�RU�'(&,0$/�GDWDW\SH��,QWHU%DVH�
GHWHUPLQHV�ZKLFK�GDWDW\SH�WR�XVH�IRU�LQWHUQDO�VWRUDJH�EDVHG�RQ�WKH�SUHFLVLRQ�DQG�VFDOH�WKDW�
\RX�VSHFLI\��180(5,&�DQG�'(&,0$/�GDWDW\SHV�VWRUH�QXPEHUV�LQ�WKUHH�ZD\V�

g'HILQHG�ZLWKRXW�SUHFLVLRQ�RU�VFDOH³DOZD\V�VWRUHG�DV�,17(*(5�
g'HILQHG�ZLWK�SUHFLVLRQ��EXW�QRW�VFDOH³GHSHQGLQJ�XSRQ�WKH�SUHFLVLRQ�VSHFLILHG��VWRUHG�DV�
60$//,17��,17(*(5��RU�'28%/(�35(&,6,21�

g'HILQHG�ZLWK�ERWK�SUHFLVLRQ�DQG�VFDOH³GHSHQGLQJ�XSRQ�WKH�SUHFLVLRQ�VSHFLILHG��VWRUHG�DV�
60$//,17��,17(*(5��RU�'28%/(�35(&,6,21�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�KRZ�,QWHU%DVH�VWRUHV�180(5,&�DQG�
'(&,0$/�GDWDW\SHV�EDVHG�RQ�SUHFLVLRQ�DQG�VFDOH�

Datatype specified as… Datatype stored as…

NUMERIC INTEGER

NUMERIC(4) SMALLINT

NUMERIC(9) INTEGER

NUMERIC(10) DOUBLE PRECISION

NUMERIC(4,2) SMALLINT

NUMERIC(9,3) INTEGER

NUMERIC(10,4) DOUBLE PRECISION

DECIMAL INTEGER

DECIMAL(4) INTEGER

DECIMAL(9) INTEGER

DECIMAL(10) DOUBLE PRECISION

DECIMAL(4,2) INTEGER

DECIMAL(9,3) INTEGER

DECIMAL(10,4) DOUBLE PRECISION
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4 6SHFLI\LQJ�180(5,&�DQG�'(&,0$/�ZLWKRXW�VFDOH

,03257$17 )RU�D�180(5,&�GDWDW\SH��LI�D�SUHFLVLRQ�RI�OHVV�WKDQ���LV�VSHFLILHG�ZLWKRXW�VFDOH��,QWHU%DVH�
VWRUHV�WKH�GDWDW\SH�DV�D�60$//,17��,I�WKH�SUHFLVLRQ�LV�OHVV�WKDQ�����,QWHU%DVH�VWRUHV�WKH�W\SH�
DV�DQ�,17(*(5��)RU�SUHFLVLRQV�RI����RU�JUHDWHU��WKH�GDWDW\SH�LV�VWRUHG�DV�'28%/(�
35(&,6,21��6HH�WKH�SUHYLRXV�WDEOH�IRU�WKH�H[DFW�VSHFLILFDWLRQV�

7KHUHIRUH��ZKHQ�\RX�GHFODUH�180(5,&�DQG�'(&,0$/�GDWDW\SHV�ZLWK�D�SUHFLVLRQ�RI����RU�
JUHDWHU��IUDFWLRQDO�QXPEHUV�FDQ�EH�VWRUHG�ZLWKRXW�VSHFLI\LQJ�D�VFDOH��

)RU�H[DPSOH��LQ�isql��LI�\RX�VSHFLI\�´180(5,&����µ��DQG�LQVHUW�D����GLJLW�QXPEHU�
´���������������µ�WKH�QXPEHU�LV�VWRUHG�H[DFWO\�DV�VSHFLILHG��ZLWK����GLJLWV�RI�SUHFLVLRQ�DQG�
VL[�GLJLWV�WR�WKH�ULJKW�RI�WKH�GHFLPDO��&RQYHUVHO\��LI�\RX�IRUPDW�WKH�FROXPQ�DV�180(5,&�����
DQG�LQVHUW�WKH�VDPH����GLJLW�QXPEHU�́ ���������������µ�,QWHU%DVH�WUXQFDWHV�WKH�IUDFWLRQ�DQG�
VWRUHV�WKH�QXPEHU�DV�DQ�,17(*(5��´��������µ�

6LPLODUO\��IRU�D�'(&,0$/�GDWDW\SH��LI�D�SUHFLVLRQ�RI�OHVV�WKDQ����LV�VSHFLILHG�ZLWKRXW�VFDOH��
,QWHU%DVH�VWRUHV�WKH�GDWDW\SH�DV�,17(*(5��RWKHUZLVH��LW�VWRUHV�WKH�GDWDW\SH�DV�'28%/(�
35(&,6,21�

,03257$17 :KHQ�\RX�IRUPDW�WKH�FROXPQ�DV�180(5,&�RU�'(&,0$/�ZLWK�D�SUHFLVLRQ�RI����RU�JUHDWHU�
ZLWKRXW�VFDOH��\RX�ORVH�WKH�DELOLW\�WR�FRQWURO�ERWK�VFDOH�DQG�SUHFLVLRQ��

8VLQJ�WKH�VDPH�180(5,&�����H[DPSOH��ZKHQ�\RX�LQVHUW�WKH����GLJLW�QXPEHU�
´���������������µ�WKH�QXPEHU�LV�VWRUHG�H[DFWO\�DV�VSHFLILHG��ZLWK����GLJLWV�RI�SUHFLVLRQ�DQG�
��GLJLWV�WR�WKH�ULJKW�RI�WKH�GHFLPDO��,I�\RX�LQVHUW�DQ����GLJLW�QXPEHU�´�������������µ�WKH�
QXPEHU�LV�DOVR�VWRUHG�H[DFWO\�DV�VSHFLILHG�ZLWK����GLJLWV�RI�SUHFLVLRQ��DQG���IUDFWLRQDO�GLJLWV��
<RX�PLJKW�H[SHFW�WKDW�WKH�SUHFLVLRQ�ZRXOG�DOZD\V�EH����EHFDXVH�\RX�H[SOLFLWO\�VSHFLILHG�����
EXW�LW�DOVR�YDULHV�GHSHQGLQJ�XSRQ�SUHFLVLRQ�RI�WKH�LQVHUWHG�GDWD�

7,3 ,I�\RX�ZDQW�WR�VWRUH�IL[HG�GHFLPDO�QXPEHUV�VXFK�DV�PRQHWDU\�YDOXHV��GR�QRW�GHFODUH�
180(5,&�RU�'(&,0$/�ZLWK�D�SUHFLVLRQ�RI����RU�JUHDWHU�ZLWKRXW�VSHFLI\LQJ�VFDOH��,Q�
DGGLWLRQ��LI�\RX�QHHG�WR�FRQWURO�WKH�SUHFLVLRQ�IRU�GHFLPDO�GDWD��\RX�PXVW�VSHFLI\�VFDOH�

4 6SHFLI\LQJ�180(5,&�DQG�'(&,0$/�ZLWK�VFDOH�DQG�SUHFLVLRQ
:KHQ�D�180(5,&�RU�'(&,0$/�GDWDW\SH�GHFODUDWLRQ�LQFOXGHV�ERWK�SUHFLVLRQ�DQG�VFDOH��YDOXHV�
FRQWDLQLQJ�D�IUDFWLRQDO�SRUWLRQ�FDQ�EH�VWRUHG��DQG�\RX�FDQ�FRQWURO�WKH�QXPEHU�RI�IUDFWLRQDO�
GLJLWV��,QWHU%DVH�VWRUHV�VXFK�YDOXHV�LQWHUQDOO\�DV�60$//,17��,17(*(5��RU�'28%/(�
35(&,6,21�GDWD��GHSHQGLQJ�RQ�WKH�SUHFLVLRQ�VSHFLILHG��+RZ�FDQ�D�QXPEHU�ZLWK�D�IUDFWLRQDO�
SRUWLRQ�EH�VWRUHG�DV�DQ�LQWHJHU�YDOXH"�)RU�DOO�60$//,17�DQG�,17(*(5�GDWD�HQWHUHG��
,QWHU%DVH�VWRUHV�
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g $�VFDOH�IDFWRU��D�QHJDWLYH�QXPEHU�LQGLFDWLQJ�KRZ�PDQ\�GHFLPDO�SODFHV�DUH�FRQWDLQHG�LQ�WKH�
QXPEHU��EDVHG�RQ�WKH�SRZHU�RI�����$�²��VFDOH�IDFWRU�LQGLFDWHV�D�IUDFWLRQDO�SRUWLRQ�RI�WHQWKV��
D�²��VFDOH�IDFWRU�LQGLFDWHV�D�IUDFWLRQDO�SRUWLRQ�RI�KXQGUHGWKV��<RX�GR�QRW�QHHG�WR�LQFOXGH�WKH�
VLJQ��LW�LV�QHJDWLYH�E\�GHIDXOW�

g )RU�H[DPSOH��ZKHQ�\RX�VSHFLI\�180(5,&�������,QWHU%DVH�VWRUHV�WKH�QXPEHU�LQWHUQDOO\�DV�D�
60$//,17��,I�\RX�LQVHUW�WKH�QXPEHU�´�������µ�LW�LV�VWRUHG�DV�D�GHFLPDO�´������µ�ZLWK���GLJLWV�
RI�SUHFLVLRQ��DQG�D�VFDOH�RI���

g 7KH�QXPEHU�LV�GLYLGHG�E\����WR�WKH�SRZHU�RI�´VFDOHµ��QXPEHU��� VFDOH��WR�SURGXFH�D�QXPEHU�
ZLWKRXW�D�IUDFWLRQDO�SRUWLRQ�

4 6SHFLI\LQJ�GDWDW\SHV�XVLQJ�HPEHGGHG�DSSOLFDWLRQV
'64/�DSSOLFDWLRQV�VXFK�DV�isql�FDQ�FRUUHFW�IRU�WKH�VFDOH�IDFWRU�IRU�60$//,17�DQG�,17(*(5�
GDWDW\SHV�E\�H[DPLQLQJ�WKH�;64/9$5�VTOVFDOH�ILHOG�DQG�GLYLGLQJ�WR�SURGXFH�WKH�FRUUHFW�YDOXH�

,03257$17 (PEHGGHG�DSSOLFDWLRQV�FDQQRW�XVH�RU�UHFRJQL]H�VPDOO�SUHFLVLRQ�180(5,&�RU�'(&,0$/�
GDWDW\SHV�ZLWK�IUDFWLRQDO�SRUWLRQV�ZKHQ�WKH\�DUH�VWRUHG�DV�60$//,17�RU�,17(*(5�W\SHV��7R�
DYRLG�WKLV�SUREOHP��FUHDWH�DOO�180(5,&�DQG�'(&,0$/�GDWDW\SHV�WKDW�DUH�WR�EH�DFFHVVHG�
IURP�HPEHGGHG�DSSOLFDWLRQV�ZLWK�D�SUHFLVLRQ�RI����RU�PRUH��ZKLFK�IRUFHV�WKHP�WR�EH�VWRUHG�
DV�'28%/(�35(&,6,21��$JDLQ��UHPHPEHU�WR�VSHFLI\�D�VFDOH�LI�\RX�ZDQW�WR�FRQWURO�WKH�
SUHFLVLRQ�DQG�VFDOH�

%RWK�64/�DQG�'64/�DSSOLFDWLRQV�KDQGOH�180(5,&�DQG�'(&,0$/�W\SHV�VWRUHG�DV�'28%/(�
35(&,6,21�ZLWKRXW�SUREOHP�

Floating-point datatypes
,QWHU%DVH�SURYLGHV�WZR�IORDWLQJ�SRLQW�GDWDW\SHV��)/2$7�DQG�'28%/(�35(&,6,21��WKH�RQO\�
GLIIHUHQFH�LV�WKHLU�VL]H��)/2$7�VSHFLILHV�D�VLQJOH�SUHFLVLRQ�����ELW�GDWDW\SH�ZLWK�D�SUHFLVLRQ�RI�
DSSUR[LPDWHO\���GHFLPDO�GLJLWV��'28%/(�35(&,6,21�VSHFLILHV�D�GRXEOH�SUHFLVLRQ�����ELW�
GDWDW\SH�ZLWK�D�SUHFLVLRQ�RI�DSSUR[LPDWHO\����GHFLPDO�GLJLWV�

7KH�SUHFLVLRQ�RI�)/2$7�DQG�'28%/(�35(&,6,21�LV�IL[HG�E\�WKHLU�VL]H��EXW�WKH�VFDOH�LV�QRW��
DQG�\RX�FDQQRW�FRQWURO�WKH�IRUPDWWLQJ�RI�WKH�VFDOH��:LWK�IORDWLQJ�QXPHULF�GDWDW\SHV��WKH�
SODFHPHQW�RI�WKH�GHFLPDO�SRLQW�FDQ�YDU\��WKH�SRVLWLRQ�RI�WKH�GHFLPDO�LV�DOORZHG�WR�́ IORDW�µ�)RU�
H[DPSOH��LQ�WKH�VDPH�FROXPQ��RQH�YDOXH�FRXOG�EH�VWRUHG�DV�́ ���������µ�DQG�DQRWKHU�FRXOG�EH�
VWRUHG�DV�´�������µ

8VH�IORDWLQJ�SRLQW�QXPEHUV�ZKHQ�\RX�H[SHFW�WKH�SODFHPHQW�RI�WKH�GHFLPDO�SRLQW�WR�YDU\��DQG�
IRU�DSSOLFDWLRQV�ZKHUH�WKH�GDWD�YDOXHV�KDYH�D�YHU\�ZLGH�UDQJH��VXFK�DV�LQ�VFLHQWLILF�
FDOFXODWLRQV�
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,I�WKH�YDOXH�VWRUHG�LV�RXWVLGH�RI�WKH�UDQJH�RI�WKH�SUHFLVLRQ�RI�WKH�IORDWLQJ�SRLQW�QXPEHU��WKHQ�
LW�LV�VWRUHG�RQO\�DSSUR[LPDWHO\��ZLWK�LWV�OHDVW�VLJQLILFDQW�GLJLWV�WUHDWHG�DV�]HURV��)RU�H[DPSOH��
LI�WKH�W\SH�LV�)/2$7��\RX�DUH�OLPLWHG�WR���GLJLWV�RI�SUHFLVLRQ��,I�\RX�LQVHUW�D����GLJLW�QXPEHU�
´�����������µ�LQWR�WKH�FROXPQ��LW�LV�VWRUHG�DV�´���������µ

7KH�QH[W�VWDWHPHQW�FUHDWHV�D�FROXPQ��3(5&(17B&+$1*(��XVLQJ�D�'28%/(�35(&,6,21�
W\SH�

CREATE TABLE SALARY_HISTORY

(. . .

PERCENT_CHANGE DOUBLE PRECISION

DEFAULT 0

NOT NULL

CHECK (PERCENT_CHANGE BETWEEN -50 AND 50),

. . .);

<RX�FDQ�SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV�RQ�)/2$7�DQG�'28%/(�35(&,6,21�GDWDW\SHV�
g &RPSDULVRQV�XVLQJ�WKH�VWDQGDUG�UHODWLRQDO�RSHUDWRUV�� �����!��! ��� ���2WKHU�RSHUDWRUV�
VXFK�DV�&217$,1,1*��67$57,1*�:,7+��DQG�/,.(�SHUIRUP�VWULQJ�FRPSDULVRQV�RQ�WKH�
LQWHJHU�SRUWLRQ�RI�IORDWLQJ�GDWD�

g $ULWKPHWLF�RSHUDWLRQV��7KH�VWDQGDUG�DULWKPHWLF�RSHUDWRUV�GHWHUPLQH�WKH�VXP��GLIIHUHQFH��
SURGXFW��RU�GLYLGHQG�RI�WZR�RU�PRUH�LQWHJHUV�

g &RQYHUVLRQV��:KHQ�SHUIRUPLQJ�DULWKPHWLF�RSHUDWLRQV�WKDW�LQYROYH�PL[HG�GDWDW\SHV��
,QWHU%DVH�DXWRPDWLFDOO\�FRQYHUWV�EHWZHHQ�,17(*(5��)/2$7��DQG�&+$5�GDWDW\SHV��)RU�
RSHUDWLRQV�WKDW�LQYROYH�FRPSDULVRQV�RI�QXPHULF�GDWD�ZLWK�RWKHU�GDWDW\SHV��VXFK�DV�
&+$5$&7(5�DQG�,17(*(5��,QWHU%DVH�ILUVW�FRQYHUWV�WKH�GDWD�WR�D�QXPHULF�W\SH��WKHQ�
FRPSDUHV�WKHP�QXPHULFDOO\�

g 6RUWV��%\�GHIDXOW��D�TXHU\�UHWULHYHV�URZV�LQ�WKH�H[DFW�RUGHU�WKDW�LW�ILQGV�WKHP�LQ�WKH�WDEOH��
ZKLFK�LV�OLNHO\�WR�EH�XQRUGHUHG��6RUW�URZV�XVLQJ�WKH�25'(5�%<�FODXVH�RI�D�6(/(&7�VWDWHPHQW�
LQ�GHVFHQGLQJ�RU�DVFHQGLQJ�RUGHU�

7KH�IROORZLQJ�&5($7(�7$%/(�VWDWHPHQW�SURYLGHV�DQ�H[DPSOH�RI�KRZ�WKH�GLIIHUHQW�QXPHULF�
W\SHV�FDQ�EH�XVHG��DQ�,17(*(5�IRU�WKH�WRWDO�QXPEHU�RI�RUGHUV��D�IL[HG�'(&,0$/�IRU�WKH�
GROODU�YDOXH�RI�WRWDO�VDOHV��DQG�D�)/2$7�IRU�D�GLVFRXQW�UDWH�DSSOLHG�WR�WKH�VDOH�

CREATE TABLE SALES

(. . .

QTY_ORDERED INTEGER

DEFAULT 1

CHECK (QTY_ORDERED >= 1),

TOTAL_VALUE DECIMAL (9,2)
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CHECK (TOTAL_VALUE >= 0),

DISCOUNT FLOAT

DEFAULT 0

CHECK (DISCOUNT >= 0 AND DISCOUNT <= 1));

The DATE datatype
,QWHU%DVH�VXSSRUWV�D�'$7(�GDWDW\SH�WKDW�VWRUHV�GDWHV�DV�WZR����ELW�ORQJZRUGV��9DOLG�GDWHV�DUH�
IURP���-$1�����WR����'(&�������7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�'$7(�FROXPQV�LQ�WKH�
6$/(6�WDEOH�

CREATE TABLE SALES

(. . .

ORDER_DATE DATE

DEFAULT "now" 

NOT NULL,

SHIP_DATE DATE

CHECK (SHIP_DATE >= ORDER_DATE OR SHIP_DATE IS NULL),

. . .);

Note ,Q�WKH�SUHYLRXV�H[DPSOH��´QRZµ�UHWXUQV�WKH�V\VWHP�GDWH�DQG�WLPH�

0RVW�ODQJXDJHV�GR�QRW�VXSSRUW�WKH�'$7(�GDWDW\SH��,QVWHDG�WKH\�H[SUHVV�GDWHV�DV�VWULQJV�RU�
VWUXFWXUHV��7KH�'$7(�GDWDW\SH�UHTXLUHV�FRQYHUVLRQ�WR�DQG�IURP�,QWHU%DVH�ZKHQ�HQWHUHG�RU�
PDQLSXODWHG�LQ�D�KRVW�ODQJXDJH�SURJUDP��7KHUH�DUH�WZR�ZD\V�WR�XVH�WKH�'$7(�GDWDW\SH�

�� &UHDWH�D�VWULQJ�LQ�D�IRUPDW�WKDW�,QWHU%DVH�XQGHUVWDQGV��IRU�H[DPSOH��
´��-$1�����µ���:KHQ�\RX�LQVHUW�WKH�GDWH�LQWR�D�'$7(�FROXPQ��,QWHU%DVH�
DXWRPDWLFDOO\�FRQYHUWV�WKH�WH[W�LQWR�WKH�LQWHUQDO�'$7(�IRUPDW�

�� 8VH�WKH�FDOO�LQWHUIDFH�URXWLQHV�SURYLGHG�E\�,QWHU%DVH�WR�GR�WKH�FRQYHUVLRQ��
isc_decode_date()�FRQYHUWV�IURP�WKH�,QWHU%DVH�LQWHUQDO�'$7(�IRUPDW�WR�WKH�&�
WLPH�VWUXFWXUH��isc_encode_date()�FRQYHUWV�IURP�WKH�&�WLPH�VWUXFWXUH�WR�WKH�
LQWHUQDO�,QWHU%DVH�'$7(�IRUPDW�

Note 7KH�VWULQJ�FRQYHUVLRQ�GHVFULEHG�LQ�LWHP����GRHV�QRW�ZRUN�LQ�WKH�RWKHU�GLUHFWLRQ��7R�
UHDG�D�GDWH�LQ�DQ�,QWHU%DVH�IRUPDW�DQG�FRQYHUW�LW�WR�D�&�GDWH�YDULDEOH��\RX�PXVW�FDOO�
isc_decode_date()�

)RU�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�FRQYHUW�GDWH�GDWDW\SHV�LQ�&��DQG�KRZ�WR�XVH�WKH�cast()�
IXQFWLRQ�IRU�W\SH�FRQYHUVLRQ�XVLQJ�6(/(&7�VWDWHPHQWV��VHH�WKH�3URJUDPPHU·V�*XLGH�
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Character datatypes
,QWHU%DVH�VXSSRUWV�IRXU�FKDUDFWHU�VWULQJ�GDWDW\SHV�

�� $�IL[HG�OHQJWK�FKDUDFWHU�GDWDW\SH��FDOOHG�&+$5�Q��RU�&+$5$&7(5�Q���ZKHUH�Q�LV�
WKH�H[DFW�QXPEHU�RI�FKDUDFWHUV�VWRUHG��

�� $�YDULDEOH�OHQJWK�FKDUDFWHU�W\SH��FDOOHG�9$5&+$5�Q��RU�&+$5$&7(5�
9$5<,1*�Q���ZKHUH�Q�LV�WKH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV�LQ�WKH�VWULQJ�

�� $Q�1&+$5�Q��RU�1$7,21$/�&+$5$&7(5�Q��RU�1$7,21$/�&+$5�Q��GDWDW\SH��
ZKLFK�LV�D�IL[HG�OHQJWK�FKDUDFWHU�VWULQJ�RI�Q�FKDUDFWHUV�ZKLFK�XVHV�WKH�
,62����B��FKDUDFWHU�VHW�

�� $Q�1&+$5�9$5<,1*�Q��RU�1$7,21$/�&+$5$&7(5�9$5<,1*�Q��RU�
1$7,21$/�&+$5�9$5<,1*�Q��GDWDW\SH��ZKLFK�LV�D�YDULDEOH�OHQJWK�QDWLRQDO�
FKDUDFWHU�VWULQJ�XS�WR�D�PD[LPXP�RI�Q�FKDUDFWHUV�

Specifying a character set
:KHQ�\RX�GHILQH�WKH�GDWDW\SH�IRU�D�FROXPQ��\RX�FDQ�VSHFLI\�D�FKDUDFWHU�VHW�IRU�WKH�FROXPQ�
ZLWK�WKH�&+$5$&7(5�6(7�DUJXPHQW��7KLV�VHWWLQJ�RYHUULGHV�WKH�GDWDEDVH�GHIDXOW�FKDUDFWHU�VHW�
WKDW�LV�DVVLJQHG�ZKHQ�WKH�GDWDEDVH�LV�FUHDWHG��

<RX�FDQ�DOVR�FKDQJH�WKH�GHIDXOW�FKDUDFWHU�VHW�ZLWK�6(7�1$0(6�LQ�FRPPDQG�OLQH�isql�RU�ZLWK�
WKH�6HVVLRQ�_�$GYDQFHG�6HWWLQJV�FRPPDQG�LQ�:LQGRZV�,64/��)RU�GHWDLOV�DERXW�XVLQJ�
LQWHUDFWLYH�64/�LQ�HLWKHU�HQYLURQPHQW��VHH�WKH�2SHUDWLRQV�*XLGH�

7KH�FKDUDFWHU�VHW�GHWHUPLQHV�
g:KDW�FKDUDFWHUV�FDQ�EH�XVHG�LQ�&+$5��9$5&+$5��DQG�%/2%�WH[W�FROXPQV�
g 7KH�FROODWLRQ�RUGHU�WR�EH�XVHG�LQ�VRUWLQJ�WKH�FROXPQ�

Note &ROODWLRQ�RUGHU�GRHV�QRW�DSSO\�WR�%/2%�GDWD�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�FROXPQ�WKDW�XVHV�WKH�,62����B��FKDUDFWHU�
VHW��ZKLFK�LV�W\SLFDOO\�XVHG�LQ�(XURSH�WR�VXSSRUW�(XURSHDQ�ODQJXDJHV��

CREATE TABLE EMPLOYEE

(FIRST_NAME VARCHAR(10) CHARACTER SET ISO8859_1,

. . .);

)RU�D�OLVW�RI�WKH�LQWHUQDWLRQDO�FKDUDFWHU�VHWV�DQG�FROODWLRQ�RUGHUV�WKDW�,QWHU%DVH�VXSSRUWV��VHH�
&KDSWHU�����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ
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4 &KDUDFWHUV�YV��E\WHV
7KH�QXPEHU�RI�E\WHV�WKDW�WKH�V\VWHP�XVHV�WR�VWRUH�D�VLQJOH�FKDUDFWHU�FDQ�YDU\�GHSHQGLQJ�XSRQ�
WKH�FKDUDFWHU�VHW��,QWHU%DVH�OLPLWV�D�FKDUDFWHU�FROXPQ�WR��������E\WHV��6RPH�FKDUDFWHU�VHWV�
UHTXLUH�WZR�RU�WKUHH�E\WHV�SHU�FKDUDFWHU��VR�WKH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV�DOORZHG�LQ�Q�
YDULHV�GHSHQGLQJ�XSRQ�WKH�FKDUDFWHU�VHW�XVHG�

,Q�WKH�FDVH�RI�D�VLQJOH�E\WH�FKDUDFWHU�FROXPQ��RQH�FKDUDFWHU�LV�VWRUHG�LQ�RQH�E\WH��VR�WKH�
LQWHUQDO�PHPRU\�XVHG�WR�VWRUH�WKH�VWULQJ�LV�DOVR��������E\WHV��7KHUHIRUH��\RX�FDQ�GHILQH�
�������FKDUDFWHUV�SHU�VLQJOH�E\WH�FROXPQ�ZLWKRXW�HQFRXQWHULQJ�DQ�HUURU�

,Q�WKH�FDVH�RI�PXOWL�E\WH�FKDUDFWHUV��RQH�FKDUDFWHU�GRHV�QRW�HTXDO�RQH�E\WH��
,Q�WKH�IROORZLQJ�H[DPSOH��WKH�XVHU�VSHFLILHV�D�&+$5�GDWDW\SH�XVLQJ�WKH�81,&2'(B)66�
FKDUDFWHU�VHW�

CHAR (10922) CHARACTER SET UNICODE_FSS; /* succeeds */

CHAR (10923) CHARACTER SET UNICODE_FSS; /* fails */

7KLV�FKDUDFWHU�VHW�KDV�D�PD[LPXP�VL]H�RI���E\WHV�IRU�D�VLQJOH�FKDUDFWHU��%HFDXVH�HDFK�
FKDUDFWHU�UHTXLUHV���E\WHV�RI�LQWHUQDO�VWRUDJH��WKH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV�DOORZHG�
ZLWKRXW�HQFRXQWHULQJ�DQ�HUURU�LV����������������GLYLGHG�E\���LV�DSSUR[LPDWHO\����������

Note 7R�GHWHUPLQH�WKH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV�DOORZHG�LQ�WKH�GDWD�GHILQLWLRQ�
VWDWHPHQW�RI�DQ\�PXOWL�E\WH�FROXPQ��ORRN�XS�WKH�QXPEHU�RI�E\WHV�SHU�FKDUDFWHU�LQ�$SSHQGL[�
$��7KHQ�GLYLGH���������WKH�LQWHUQDO�E\WH�VWRUDJH�OLPLW�IRU�DQ\�FKDUDFWHU�GDWDW\SH��E\�WKH�
QXPEHU�RI�E\WHV�IRU�HDFK�FKDUDFWHU��7ZR�E\WH�FKDUDFWHU�VHWV�KDYH�D�FKDUDFWHU�OLPLW�RI��������
SHU�ILHOG��DQG�D�WKUHH�E\WH�FKDUDFWHU�VHW�KDV�D�OLPLW�RI��������FKDUDFWHUV�SHU�ILHOG�

4 8VLQJ�&+$5$&7(5�6(7�121(
,I�D�GHIDXOW�FKDUDFWHU�VHW�ZDV�QRW�VSHFLILHG�ZKHQ�WKH�GDWDEDVH�ZDV�FUHDWHG��WKH�FKDUDFWHU�VHW�
GHIDXOWV�WR�121(��8VLQJ�&+$5$&7(5�6(7�121(�PHDQV�WKDW�WKHUH�LV�QR�FKDUDFWHU�VHW�
DVVXPSWLRQ�IRU�FROXPQV��GDWD�LV�VWRUHG�DQG�UHWULHYHG�MXVW�DV�\RX�RULJLQDOO\�HQWHUHG�LW��<RX�FDQ�
ORDG�DQ\�FKDUDFWHU�VHW�LQWR�D�FROXPQ�GHILQHG�ZLWK�121(��EXW�\RX�FDQQRW�ORDG�WKDW�VDPH�GDWD�
LQWR�DQRWKHU�FROXPQ�WKDW�KDV�EHHQ�GHILQHG�ZLWK�D�GLIIHUHQW�FKDUDFWHU�VHW��1R�WUDQVOLWHUDWLRQ�
ZLOO�EH�SHUIRUPHG�EHWZHHQ�WKH�VRXUFH�DQG�GHVWLQDWLRQ�FKDUDFWHU�VHWV��VR�LQ�PRVW�FDVHV��HUURUV�
ZLOO�RFFXU�GXULQJ�WKH�DWWHPSWHG�DVVLJQPHQW�

)RU�H[DPSOH�

CREATE TABLE MYDATA (PART_NUMBER CHARACTER(30) CHARACTER SET NONE);

SET NAMES LATIN1;

INSERT INTO MYDATA (PART_NUMBER) VALUES("à");

SET NAMES DOS437;

SELECT * FROM MYDATA;
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7KH�GDWD��´jµ��LV�UHWXUQHG�MXVW�DV�LW�ZDV�HQWHUHG��ZLWKRXW�WKH�j�EHLQJ�WUDQVOLWHUDWHG�IURP�WKH�
LQSXW�FKDUDFWHU��/$7,1���WR�WKH�RXWSXW�FKDUDFWHU��'26������,I�WKH�FROXPQ�KDG�EHHQ�VHW�WR�
DQ\WKLQJ�RWKHU�WKDQ�121(��WKH�WUDQVOLWHUDWLRQ�ZRXOG�KDYH�RFFXUUHG�

4 $ERXW�FROODWLRQ�RUGHU
(DFK�FKDUDFWHU�VHW�KDV�LWV�RZQ�VXEVHW�RI�SRVVLEOH�FROODWLRQ�RUGHUV��7KH�FKDUDFWHU�VHW�WKDW�\RX�
FKRRVH�ZKHQ�\RX�GHILQH�WKH�GDWDW\SH�OLPLWV�\RXU�FKRLFH�RI�FROODWLRQ�RUGHUV��7KH�FROODWLRQ�
RUGHU�IRU�D�FROXPQ�LV�VSHFLILHG�ZKHQ�\RX�FUHDWH�WKH�WDEOH��

)RU�D�OLVW�RI�WKH�LQWHUQDWLRQDO�FKDUDFWHU�VHWV�DQG�FROODWLRQ�RUGHUV�WKDW�,QWHU%DVH�VXSSRUWV��VHH�
&KDSWHU�����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

Fixed-length character data
,QWHU%DVH�VXSSRUWV�WZR�IL[HG�OHQJWK�VWULQJ�GDWDW\SHV��&+$5�Q���RU�DOWHUQDWHO\�&+$5$&7(5�
�Q���DQG�1&+$5�Q���RU�DOWHUQDWHO\�1$7,21$/�&+$5�Q��

4 &+$5�Q��RU�&+$5$&7(5�Q�
7KH�&+$5�Q��RU�&+$5$&7(5�Q��GDWDW\SH�FRQWDLQV�FKDUDFWHU�VWULQJV��7KH�QXPEHU�RI�
FKDUDFWHUV�Q�LV�IL[HG��)RU�WKH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV�DOORZHG�IRU�WKH�FKDUDFWHU�VHW�
WKDW�\RX�KDYH�VSHFLILHG��VHH�&KDSWHU�����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

:KHQ�WKH�VWULQJ�WR�EH�VWRUHG�RU�UHDG�FRQWDLQV�OHVV�WKDQ�Q�FKDUDFWHUV��,QWHU%DVH�ILOOV�LQ�WKH�
EODQNV�WR�PDNH�XS�WKH�GLIIHUHQFH��,I�D�VWULQJ�LV�ODUJHU�WKDQ�Q��WKHQ�WKH�YDOXH�LV�WUXQFDWHG��,I�
\RX�GR�QRW�VXSSO\�Q��LW�ZLOO�GHIDXOW�WR����VR�&+$5�LV�WKH�VDPH�DV�&+$5�����7KH�QH[W�VWDWHPHQW�
LOOXVWUDWHV�WKLV�

CREATE TABLE SALES

(. . .

PAID CHAR

DEFAULT ’n’

CHECK (PAID IN (’y’, ’n’),

. . .);

Trailing blanks ,QWHU%DVH�FRPSUHVVHV�WUDLOLQJ�EODQNV�ZKHQ�LW�VWRUHV�IL[HG�OHQJWK�VWULQJV��VR�
GDWD�ZLWK�WUDLOLQJ�EODQNV�XVHV�WKH�VDPH�DPRXQW�RI�VSDFH�DV�DQ�HTXLYDOHQW�YDULDEOH�OHQJWK�
VWULQJ��:KHQ�WKH�GDWD�LV�UHDG��,QWHU%DVH�UHLQVHUWV�WKH�EODQNV��7KLV�VDYHV�GLVN�VSDFH�ZKHQ�WKH�
OHQJWK�RI�WKH�GDWD�LWHPV�YDULHV�ZLGHO\�
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4 1&+$5�Q��RU�1$7,21$/�&+$5�Q�
1&+$5�Q��LV�H[DFWO\�WKH�VDPH�DV�&+$5$&7(5�Q���H[FHSW�WKDW�WKH�,62����B��FKDUDFWHU�VHW�LV�
XVHG�E\�GHILQLWLRQ��8VLQJ�1&+$5�Q��LV�D�VKRUWFXW�IRU�XVLQJ�WKH�&+$5$&7(5�6(7�FODXVH�WR�
VSHFLI\�WKH�´,62����B�µ�FKDUDFWHU�VHW�IRU�D�FROXPQ��

7KH�QH[W�WZR�&5($7(�7$%/(�H[DPSOHV�DUH�HTXLYDOHQW�

CREATE TABLE EMPLOYEE

(. . .

FIRST_NAME NCHAR(10),

LAST_NAME NCHAR(15),

. . .);

CREATE TABLE EMPLOYEE

(. . .

FIRST_NAME CHAR(10) CHARACTER SET "ISO8859_1",

LAST_NAME CHAR(15) CHARACTER SET "ISO8859_1",

. . .);

Variable-length character data
,QWHU%DVH�VXSSRUWV�WZR�YDULDEOH�OHQJWK�VWULQJ�GDWDW\SHV��9$5&+$5�Q���RU�DOWHUQDWHO\�&+$5�Q��
9$5<,1*��DQG�1&+$5�Q���RU�DOWHUQDWHO\�1$7,21$/�&+$5�Q��9$5<,1*�

4 9$5&+$5�Q�
9$5&+$5�Q�³DOVR�FDOOHG�&+$5�9$5<,1*�Q���RU�&+$5$&7(5�9$5<,1*�Q�³DOORZV�\RX�WR�
VWRUH�WKH�H[DFW�QXPEHU�RI�FKDUDFWHUV�WKDW�LV�FRQWDLQHG�LQ�\RXU�GDWD��XS�WR�D�PD[LPXP�RI�Q��
<RX�PXVW�VXSSO\�Q��WKHUH�LV�QR�GHIDXOW�WR����

,I�WKH�OHQJWK�RI�WKH�GDWD�ZLWKLQ�D�FROXPQ�YDULHV�ZLGHO\��DQG�\RX�GR�QRW�ZDQW�WR�SDG�\RXU�
FKDUDFWHU�VWULQJV�ZLWK�EODQNV��XVH�WKH�9$5&+$5�Q��RU�&+$5$&7(5�9$5<,1*�Q��GDWDW\SH��

,QWHU%DVH�FRQYHUWV�IURP�YDULDEOH�OHQJWK�FKDUDFWHU�GDWD�WR�IL[HG�OHQJWK�FKDUDFWHU�GDWD�E\�
DGGLQJ�VSDFHV�WR�WKH�YDOXH�LQ�WKH�YDU\LQJ�FROXPQ�XQWLO�WKH�FROXPQ�UHDFKHV�LWV�PD[LPXP�
OHQJWK�Q��:KHQ�WKH�GDWD�LV�UHDG��,QWHU%DVH�UHPRYHV�WKH�EODQNV�

7KH�PDLQ�DGYDQWDJHV�RI�XVLQJ�WKH�9$5&+$5�Q��GDWDW\SH�DUH�WKDW�LW�VDYHV�GLVN�VSDFH��DQG�VLQFH�
PRUH�URZV�ILW�RQ�D�GLVN�SDJH��WKH�GDWDEDVH�VHUYHU�FDQ�VHDUFK�WKH�WDEOH�ZLWK�IHZHU�GLVN�,�2�
RSHUDWLRQV��7KH�GLVDGYDQWDJH�LV�WKDW�WDEOH�XSGDWHV�FDQ�EH�VORZHU�WKDQ�XVLQJ�D�IL[HG�OHQJWK�
FROXPQ�LQ�VRPH�FDVHV�
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7KH�QH[W�VWDWHPHQW�LOOXVWUDWHV�WKH�9$5&+$5�Q��GDWDW\SH�

CREATE TABLE SALES

(. . .

ORDER_STATUS VARCHAR(7)

DEFAULT "new"

NOT NULL

CHECK (ORDER_STATUS IN ("new", "open", "shipped", "waiting")),

. . .);

4 1&+$5�9$5<,1*�Q��
1&+$5�9$5<,1*�Q�³DOVR�FDOOHG�1$7,21$/�&+$5$&7(5�9$5<,1*��Q��RU�1$7,21$/�
&+$5�9$5<,1*�Q�³LV�H[DFWO\�WKH�VDPH�DV�9$5&+$5�Q���H[FHSW�WKDW�WKH�,62����B��
FKDUDFWHU�VHW�LV�XVHG��8VLQJ�1&+$5�9$5<,1*�Q��LV�D�VKRUWFXW�IRU�XVLQJ�WKH�&+$5$&7(5�6(7�
FODXVH�RI�&5($7(�7$%/(��&5($7(�'20$,1��RU�$/7(5�7$%/(�WR�VSHFLI\�WKH�,62����B��
FKDUDFWHU�VHW��

Defining BLOB datatypes
,QWHU%DVH�VXSSRUWV�D�G\QDPLFDOO\�VL]DEOH�GDWDW\SH�FDOOHG�D�%/2%�WR�VWRUH�GDWD�WKDW�FDQQRW�
HDVLO\�EH�VWRUHG�LQ�RQH�RI�WKH�VWDQGDUG�64/�GDWDW\SHV��$�%ORE�LV�XVHG�WR�VWRUH�YHU\�ODUJH�GDWD�
REMHFWV�RI�LQGHWHUPLQDWH�DQG�YDULDEOH�VL]H��VXFK�DV�ELWPDSSHG�JUDSKLFV�LPDJHV��YHFWRU�
GUDZLQJV��VRXQG�ILOHV��YLGHR�VHJPHQWV��FKDSWHU�RU�ERRN�OHQJWK�GRFXPHQWV��RU�DQ\�RWKHU�NLQG�
RI�PXOWLPHGLD�LQIRUPDWLRQ��%HFDXVH�D�%ORE�FDQ�KROG�GLIIHUHQW�NLQGV�RI�LQIRUPDWLRQ��LW�
UHTXLUHV�VSHFLDO�SURFHVVLQJ�IRU�UHDGLQJ�DQG�ZULWLQJ��)RU�PRUH�LQIRUPDWLRQ�DERXW�%ORE�
KDQGOLQJ��VHH�WKH�3URJUDPPHU·V�*XLGH�

7KH�%/2%�GDWDW\SH�SURYLGHV�WKH�DGYDQWDJHV�RI�D�GDWDEDVH�PDQDJHPHQW�V\VWHP��LQFOXGLQJ�
WUDQVDFWLRQ�FRQWURO��PDLQWHQDQFH�E\�GDWDEDVH�XWLOLWLHV��DQG�DFFHVV�XVLQJ�6(/(&7��,16(57��
83'$7(��DQG�'(/(7(�VWDWHPHQWV��8VH�WKH�%/2%�GDWDW\SH�WR�DYRLG�VWRULQJ�SRLQWHUV�WR�
QRQ�GDWDEDVH�ILOHV�

BLOB columns
%/2%�FROXPQV�FDQ�EH�GHILQHG�LQ�GDWDEDVH�WDEOHV�OLNH�QRQ�%/2%�FROXPQV��)RU�H[DPSOH��WKH�
IROORZLQJ�VWDWHPHQW�FUHDWHV�D�WDEOH�ZLWK�D�%/2%�FROXPQ�

CREATE TABLE PROJECT

(PROJ_ID PROJNO NOT NULL,

PROJ_NAME VARCHAR(20) NOT NULL UNIQUE,

PROJ_DESC BLOB,
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TEAM_LEADER EMPNO,

PRODUCT PRODTYPE,

. . .);

5DWKHU�WKDQ�VWRULQJ�%/2%�GDWD�GLUHFWO\��D�%/2%�FROXPQ�VWRUHV�D�%/2%�,'��$�%/2%�,'�LV�D�
XQLTXH�QXPHULF�YDOXH�WKDW�UHIHUHQFHV�%/2%�GDWD��7KH�%/2%�GDWD�LV�VWRUHG�HOVHZKHUH�LQ�WKH�
GDWDEDVH��LQ�D�VHULHV�RI�%/2%�VHJPHQWV��XQLWV�RI�%/2%�GDWD�UHDG�DQG�ZULWWHQ�LQ�FKXQNV��:KHQ�
D�%/2%�LV�FUHDWHG��GDWD�LV�ZULWWHQ�WR�LW�D�VHJPHQW�DW�D�WLPH��6LPLODUO\��ZKHQ�D�%/2%�LV�UHDG��LW�
LV�UHDG�D�VHJPHQW�DW�D�WLPH�

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�D�%/2%�FROXPQ�FRQWDLQLQJ�D�%/2%�
,'�DQG�WKH�%/2%�GDWD�UHIHUHQFHG�E\�WKH�%/2%�,'�

FIGURE 4.1 BLOB relationships

BLOB segment length
:KHQ�D�%/2%�FROXPQ�LV�GHILQHG�LQ�D�WDEOH��WKH�%/2%�GHILQLWLRQ�FDQ�VSHFLI\�WKH�H[SHFWHG�VL]H�
RI�%/2%�VHJPHQWV�WKDW�DUH�ZULWWHQ�WR�WKH�FROXPQ��$FWXDOO\��IRU�6(/(&7��,16(57��DQG�83'$7(�
RSHUDWLRQV��%/2%�VHJPHQWV�FDQ�EH�RI�YDU\LQJ�OHQJWK��)RU�H[DPSOH��GXULQJ�LQVHUWLRQ��D�%/2%�
PLJKW�EH�UHDG�LQ�DV�WKUHH�VHJPHQWV��WKH�ILUVW�VHJPHQW�KDYLQJ�OHQJWK�����WKH�VHFRQG�KDYLQJ�
OHQJWK������DQG�WKH�WKLUG�KDYLQJ�OHQJWK���

7KH�OHQJWK�RI�DQ�LQGLYLGXDO�VHJPHQW�VKRXOG�EH�VSHFLILHG�ZKHQ�LW�LV�ZULWWHQ��)RU�H[DPSOH��WKH�
IROORZLQJ�FRGH�IUDJPHQW�LQVHUWV�D�%/2%�VHJPHQW��7KH�VHJPHQW�OHQJWK�LV�VSHFLILHG�LQ�WKH�KRVW�
YDULDEOH��VHJPHQWBOHQJWK�

INSERT CURSOR BCINS VALUES (:write_segment_buffer:segment_length);

BLOB ID ……

BLOB
column

Table row

BLOB data segment segment segment …
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4 'HILQLQJ�VHJPHQW�OHQJWK
gpre��WKH�,QWHU%DVH�SUHFRPSLOHU��LV�XVHG�WR�SURFHVV�HPEHGGHG�64/�VWDWHPHQWV�LQVLGH�
DSSOLFDWLRQV��7KH�VHJPHQW�OHQJWK�VHWWLQJ��GHILQHG�IRU�D�%/2%�FROXPQ�ZKHQ�LW�LV�FUHDWHG��LV�XVHG�
WR�GHWHUPLQH�WKH�VL]H�RI�WKH�LQWHUQDO�EXIIHU�ZKHUH�WKH�%/2%�VHJPHQW�GDWD�ZLOO�EH�ZULWWHQ��7KLV�
VHWWLQJ�VSHFLILHV��WR�gpre��WKH�PD[LPXP�QXPEHU�RI�E\WHV�WKDW�DQ�DSSOLFDWLRQ�LV�H[SHFWHG�WR�
ZULWH�WR�DQ\�VHJPHQW�LQ�WKH�FROXPQ��7KH�GHIDXOW�VHJPHQW�OHQJWK�LV�����1RUPDOO\��DQ�
DSSOLFDWLRQ�VKRXOG�QRW�DWWHPSW�WR�ZULWH�VHJPHQWV�ODUJHU�WKDQ�WKH�VHJPHQW�OHQJWK�GHILQHG�LQ�
WKH�WDEOH��GRLQJ�VR�RYHUIORZV�WKH�LQWHUQDO�VHJPHQW�EXIIHU��FRUUXSWLQJ�PHPRU\�LQ�WKH�SURFHVV�

7KH�VHJPHQW�OHQJWK�VHWWLQJ�GRHV�QRW�DIIHFW�,QWHU%DVH�V\VWHP�SHUIRUPDQFH��&KRRVH�WKH�
VHJPHQW�OHQJWK�PRVW�FRQYHQLHQW�IRU�WKH�VSHFLILF�DSSOLFDWLRQ��7KH�ODUJHVW�SRVVLEOH�VHJPHQW�
OHQJWK�LV����NLORE\WHV���������E\WHV��

4 6HJPHQW�V\QWD[
7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�WZR�%/2%�FROXPQV��%/2%���ZLWK�D�GHIDXOW�VHJPHQW�VL]H�RI�
����DQG�%/2%���ZLWK�D�VSHFLILHG�VHJPHQW�OHQJWK�RI�����

CREATE TABLE TABLE2

(BLOB1 BLOB,

BLOB2 BLOB SEGMENT SIZE 512);

BLOB subtypes
:KHQ�D�%/2%�FROXPQ�LV�GHILQHG��LWV�VXEW\SH�FDQ�EH�VSHFLILHG��$�%/2%�VXEW\SH�LV�D�SRVLWLYH�RU�
QHJDWLYH�LQWHJHU�WKDW�GHVFULEHV�WKH�QDWXUH�RI�WKH�%/2%�GDWD�FRQWDLQHG�LQ�WKH�FROXPQ��
,QWHU%DVH�SURYLGHV�WZR�SUHGHILQHG�VXEW\SHV�����VLJQLI\LQJ�WKDW�D�%/2%�FRQWDLQV�ELQDU\�GDWD��
WKH�GHIDXOW��DQG����VLJQLI\LQJ�WKDW�D�%/2%�FRQWDLQV�$6&,,�WH[W��8VHU�GHILQHG�VXEW\SHV�PXVW�
DOZD\V�EH�UHSUHVHQWHG�DV�QHJDWLYH�LQWHJHUV��3RVLWLYH�LQWHJHUV�DUH�UHVHUYHG�IRU�XVH�E\�,QWHU%DVH�

Blob subtype Description

0 Unstructured, generally applied to binary data or data of an indeterminate type

1 Text

2 Binary language representation (BLR)

3 Access control list

4 (Reserved for future use)
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)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�GHILQHV�WKUHH�%/2%�FROXPQV��%/2%��ZLWK�VXEW\SH���
�WKH�GHIDXOW���%/2%��ZLWK�,QWHU%DVH�VXEW\SH����7(;7���DQG�%/2%��ZLWK�XVHU�GHILQHG�VXEW\SH�
²��

CREATE TABLE TABLE2

(BLOB1 BLOB,

BLOB2 BLOB SUB_TYPE 1,

BLOB3 BLOB SUB_TYPE –1);

7KH�DSSOLFDWLRQ�LV�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�GDWD�VWRUHG�LQ�D�%/2%�FROXPQ�DJUHHV�ZLWK�
LWV�VXEW\SH��)RU�H[DPSOH��LI�VXEW\SH�²���GHQRWHV�D�FHUWDLQ�GDWDW\SH�LQ�D�SDUWLFXODU�DSSOLFDWLRQ��
WKHQ�WKH�DSSOLFDWLRQ�PXVW�HQVXUH�WKDW�RQO\�GDWD�RI�WKDW�GDWDW\SH�LV�ZULWWHQ�WR�D�%/2%�FROXPQ�
RI�VXEW\SH�²����,QWHU%DVH�GRHV�QRW�FKHFN�WKH�W\SH�RU�IRUPDW�RI�%/2%�GDWD�

7R�VSHFLI\�ERWK�D�GHIDXOW�VHJPHQW�OHQJWK�DQG�D�VXEW\SH�ZKHQ�FUHDWLQJ�D�%/2%�FROXPQ��XVH�
WKH�6(*0(17�6,=(�RSWLRQ�DIWHU�WKH�68%B7<3(�RSWLRQ��DV�LQ�WKH�IROORZLQJ�H[DPSOH�

CREATE TABLE TABLE2

(BLOB1 BLOB SUB_TYPE 1 SEGMENT SIZE 100 CHARACTER SET DOS437;);

BLOB filters
%/2%�VXEW\SHV�DUH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�%/2%�ILOWHUV��$�%/2%�ILOWHU�LV�D�URXWLQH�WKDW�
WUDQVODWHV�%/2%�GDWD�IURP�RQH�VXEW\SH�WR�DQRWKHU��,QWHU%DVH�LQFOXGHV�D�VHW�RI�VSHFLDO�LQWHUQDO�
%/2%�ILOWHUV�WKDW�FRQYHUW�IURP�VXEW\SH���WR�VXEW\SH����7(;7���DQG�IURP�,QWHU%DVH�V\VWHP�
VXEW\SHV�WR�VXEW\SH����7(;7���,Q�DGGLWLRQ�WR�XVLQJ�WKH�LQWHUQDO�WH[W�ILOWHUV��SURJUDPPHUV�FDQ�
ZULWH�WKHLU�RZQ�H[WHUQDO�ILOWHUV�WR�SURYLGH�VSHFLDO�GDWD�WUDQVODWLRQ��)RU�H[DPSOH��DQ�H[WHUQDO�
ILOWHU�PLJKW�DXWRPDWLFDOO\�WUDQVODWH�IURP�RQH�ELWPDSSHG�LPDJH�IRUPDW�WR�DQRWKHU�

Note %/2%�ILOWHUV�DUH�QRW�VXSSRUWHG�RQ�1HW:DUH�VHUYHUV�

$VVRFLDWHG�ZLWK�HYHU\�ILOWHU�LV�DQ�LQWHJHU�SDLU�WKDW�VSHFLILHV�WKH�LQSXW�VXEW\SH�DQG�WKH�RXWSXW�
VXEW\SH��:KHQ�GHFODULQJ�D�FXUVRU�WR�UHDG�RU�ZULWH�%/2%�GDWD��VSHFLI\�)520�DQG�72�VXEW\SHV�
WKDW�FRUUHVSRQG�WR�D�SDUWLFXODU�%/2%�ILOWHU��,QWHU%DVH�LQYRNHV�WKH�ILOWHU�EDVHG�RQ�WKH�)520�
DQG�72�VXEW\SH�VSHFLILHG�E\�WKH�UHDG�RU�ZULWH�FXUVRU�GHFODUDWLRQ��

7KH�GLVSOD\�RI�%/2%�VXEW\SHV�LQ�isql�FDQ�EH�VSHFLILHG�ZLWK�6(7�%/2%',63/$<�LQ�
FRPPDQG�OLQH�isql�RU�ZLWK�WKH�Session | Advanced Settings�FRPPDQG�LQ�:LQGRZV�,64/��

5 Encoded description of a table’s current metadata

6 Description of multi-database transaction that finished irregularly

Blob subtype Description
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DEFINING ARRAYS
)RU�PRUH�LQIRUPDWLRQ�DERXW�:LQGRZV�,64/�DQG�FRPPDQG�OLQH�isql��VHH�WKH�2SHUDWLRQV�*XLGH���
)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�H[WHUQDO�%/2%�ILOWHUV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Defining arrays
,QWHU%DVH�DOORZV�\RX�WR�FUHDWH�DUUD\V�RI�GDWDW\SHV��8VLQJ�DQ�DUUD\�HQDEOHV�PXOWLSOH�GDWD�LWHPV�
WR�EH�VWRUHG�LQ�D�VLQJOH�FROXPQ��,QWHU%DVH�FDQ�SHUIRUP�RSHUDWLRQV�RQ�DQ�HQWLUH�DUUD\��
HIIHFWLYHO\�WUHDWLQJ�LW�DV�D�VLQJOH�HOHPHQW��RU�LW�FDQ�RSHUDWH�RQ�DQ�DUUD\�VOLFH��D�VXEVHW�RI�DUUD\�
HOHPHQWV��$Q�DUUD\�VOLFH�FDQ�FRQVLVW�RI�D�VLQJOH�HOHPHQW��RU�D�VHW�RI�PDQ\�FRQWLJXRXV�HOHPHQWV�

8VLQJ�DQ�DUUD\�LV�DSSURSULDWH�ZKHQ�
g 7KH�GDWD�LWHPV�QDWXUDOO\�IRUP�D�VHW�RI�WKH�VDPH�GDWDW\SH�
g 7KH�HQWLUH�VHW�RI�GDWD�LWHPV�LQ�D�VLQJOH�GDWDEDVH�FROXPQ�PXVW�EH�UHSUHVHQWHG�DQG�FRQWUROOHG�
DV�D�XQLW��DV�RSSRVHG�WR�VWRULQJ�HDFK�LWHP�LQ�D�VHSDUDWH�FROXPQ�

g (DFK�LWHP�PXVW�DOVR�EH�LGHQWLILHG�DQG�DFFHVVHG�LQGLYLGXDOO\�

7KH�GDWD�LWHPV�LQ�DQ�DUUD\�DUH�FDOOHG�DUUD\�HOHPHQWV��$Q�DUUD\�FDQ�FRQWDLQ�HOHPHQWV�RI�DQ\�
,QWHU%DVH�GDWDW\SH�H[FHSW�%/2%��DQG�FDQQRW�EH�DQ�DUUD\�RI�DUUD\V��$OO�RI�WKH�HOHPHQWV�RI�D�
SDUWLFXODU�DUUD\�DUH�RI�WKH�VDPH�GDWDW\SH�

$UUD\V�DUH�GHILQHG�ZLWK�WKH�&5($7(�'20$,1�RU�&5($7(�7$%/(�VWDWHPHQWV��'HILQLQJ�DQ�
DUUD\�FROXPQ�LV�MXVW�OLNH�GHILQLQJ�DQ\�RWKHU�FROXPQ��H[FHSW�WKDW�WKH�DUUD\�GLPHQVLRQV�PXVW�
DOVR�EH�VSHFLILHG��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�GHILQHV�ERWK�D�UHJXODU�FKDUDFWHU�
FROXPQ��DQG�D�VLQJOH�GLPHQVLRQ��FKDUDFWHU�DUUD\�FROXPQ�FRQWDLQLQJ�IRXU�HOHPHQWV�

EXEC SQL

CREATE TABLE TABLE1

(NAME CHAR(10),

CHAR_ARR CHAR(10)[4]);

$UUD\�GLPHQVLRQV�DUH�DOZD\V�HQFORVHG�LQ�VTXDUH�EUDFNHWV�IROORZLQJ�D�FROXPQ·V�GDWDW\SH�
VSHFLILFDWLRQ�

)RU�D�FRPSOHWH�GLVFXVVLRQ�RI�&5($7(�7$%/(�DQG�DUUD\�V\QWD[��VHH�WKH�/DQJXDJH�5HIHUHQFH��7R�
OHDUQ�PRUH�DERXW�WKH�IOH[LEOH�GDWD�DFFHVV�SURYLGHG�E\�DUUD\V��VHH�WKH�3URJUDPPHU·V�*XLGH�

Multi-dimensional arrays
,QWHU%DVH�VXSSRUWV�PXOWL�GLPHQVLRQDO�DUUD\V��DUUD\V�ZLWK���WR����GLPHQVLRQV��)RU�H[DPSOH��WKH�
IROORZLQJ�VWDWHPHQW�GHILQHV�WKUHH�,17(*(5�DUUD\�FROXPQV�ZLWK�WZR��WKUHH��DQG�VL[�
GLPHQVLRQV�UHVSHFWLYHO\�
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EXEC SQL

CREATE TABLE TABLE1

(INT_ARR2 INTEGER[4,5],

INT_ARR3 INTEGER[4,5,6],

INT_ARR6 INTEGER[4,5,6,7]);

,Q�WKLV�H[DPSOH��,17B$55��DOORFDWHV�VWRUDJH�IRU���URZV����HOHPHQWV�LQ�ZLGWK��IRU�D�WRWDO�RI����
LQWHJHU�HOHPHQWV��,17B$55��DOORFDWHV�����HOHPHQWV��DQG�,17B$55��DOORFDWHV�����HOHPHQWV�

,03257$17 ,QWHU%DVH�VWRUHV�PXOWL�GLPHQVLRQDO�DUUD\V�LQ�URZ�PDMRU�RUGHU��6RPH�KRVW�ODQJXDJHV��VXFK�DV�
)2575$1��H[SHFW�DUUD\V�WR�EH�LQ�FROXPQ�PDMRU�RUGHU��,Q�WKHVH�FDVHV��FDUH�PXVW�EH�WDNHQ�WR�
WUDQVODWH�HOHPHQW�RUGHULQJ�FRUUHFWO\�EHWZHHQ�,QWHU%DVH�DQG�WKH�KRVW�ODQJXDJH�

Specifying subscript ranges for array dimensions
,Q�,QWHU%DVH��DUUD\�GLPHQVLRQV�KDYH�D�VSHFLILF�UDQJH�RI�XSSHU�DQG�ORZHU�ERXQGDULHV��FDOOHG�
VXEVFULSWV��,Q�PDQ\�FDVHV��WKH�VXEVFULSW�UDQJH�LV�LPSOLFLW��7KH�ILUVW�HOHPHQW�RI�WKH�DUUD\�LV�
HOHPHQW����WKH�VHFRQG�HOHPHQW����DQG�WKH�ODVW�LV�HOHPHQW�Q��)RU�H[DPSOH��WKH�IROORZLQJ�
VWDWHPHQW�FUHDWHV�D�WDEOH�ZLWK�D�FROXPQ�WKDW�LV�DQ�DUUD\�RI�IRXU�LQWHJHUV�

EXEC SQL

CREATE TABLE TABLE1

(INT_ARR INTEGER[4]);

7KH�VXEVFULSWV�IRU�WKLV�DUUD\�DUH����������DQG���

$�GLIIHUHQW�VHW�RI�XSSHU�DQG�ORZHU�ERXQGDULHV�IRU�HDFK�DUUD\�GLPHQVLRQ�FDQ�EH�H[SOLFLWO\�
GHILQHG�ZKHQ�DQ�DUUD\�FROXPQ�LV�FUHDWHG��)RU�H[DPSOH��&�SURJUDPPHUV��IDPLOLDU�ZLWK�DUUD\V�
WKDW�VWDUW�ZLWK�D�ORZHU�VXEVFULSW�ERXQGDU\�RI�]HUR��PLJKW�ZDQW�WR�FUHDWH�DUUD\�FROXPQV�ZLWK�
D�ORZHU�ERXQGDU\�RI�]HUR�DV�ZHOO�

7R�VSHFLI\�DUUD\�VXEVFULSWV�IRU�DQ�DUUD\�GLPHQVLRQ��ERWK�WKH�ORZHU�DQG�XSSHU�ERXQGDULHV�RI�
WKH�GLPHQVLRQ�PXVW�EH�VSHFLILHG�XVLQJ�WKH�IROORZLQJ�V\QWD[�

lower:upper

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�WDEOH�ZLWK�D�VLQJOH�GLPHQVLRQ�DUUD\�FROXPQ�RI�
IRXU�HOHPHQWV�ZKHUH�WKH�ORZHU�ERXQGDU\�LV���DQG�WKH�XSSHU�ERXQGDU\�LV���

EXEC SQL

CREATE TABLE TABLE1

(INT_ARR INTEGER[0:3]);

7KH�VXEVFULSWV�IRU�WKLV�DUUD\�DUH����������DQG���
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CONVERTING DATATYPES
:KHQ�FUHDWLQJ�PXOWL�GLPHQVLRQDO�DUUD\V�ZLWK�H[SOLFLW�DUUD\�ERXQGDULHV��VHSDUDWH�HDFK�
GLPHQVLRQ·V�VHW�RI�VXEVFULSWV�IURP�WKH�QH[W�ZLWK�FRPPDV��)RU�H[DPSOH��WKH�IROORZLQJ�
VWDWHPHQW�FUHDWHV�D�WDEOH�ZLWK�D�WZR�GLPHQVLRQDO�DUUD\�FROXPQ�ZKHUH�HDFK�GLPHQVLRQ�KDV�
IRXU�HOHPHQWV�ZLWK�ERXQGDULHV�RI���DQG���

EXEC SQL

CREATE TABLE TABLE1

(INT_ARR INTEGER[0:3, 0:3]);

Converting datatypes
1RUPDOO\��\RX�PXVW�XVH�FRPSDWLEOH�GDWDW\SHV�WR�SHUIRUP�DULWKPHWLF�RSHUDWLRQV��RU�WR�
FRPSDUH�GDWD�LQ�VHDUFK�FRQGLWLRQV��,I�\RX�QHHG�WR�SHUIRUP�RSHUDWLRQV�RQ�PL[HG�GDWDW\SHV��RU�
LI�\RXU�SURJUDPPLQJ�ODQJXDJH�XVHV�D�GDWDW\SH�WKDW�LV�QRW�VXSSRUWHG�E\�,QWHU%DVH��WKHQ�
GDWDW\SH�FRQYHUVLRQV�PXVW�EH�SHUIRUPHG�EHIRUH�WKH�GDWDEDVH�RSHUDWLRQ�FDQ�SURFHHG��
,QWHU%DVH�HLWKHU�DXWRPDWLFDOO\�FRQYHUWV�WKH�GDWD�WR�DQ�HTXLYDOHQW�GDWDW\SH��DQ�LPSOLFLW�W\SH�
FRQYHUVLRQ���RU�\RX�FDQ�XVH�WKH�cast()�IXQFWLRQ�LQ�VHDUFK�FRQGLWLRQV�WR�H[SOLFLWO\�WUDQVODWH�RQH�
GDWDW\SH�LQWR�DQRWKHU�IRU�FRPSDULVRQ�SXUSRVHV��

Implicit type conversions
,QWHU%DVH�DXWRPDWLFDOO\�FRQYHUWV�FROXPQV�RI�DQ�XQVXSSRUWHG�GDWDW\SH�WR�DQ�HTXLYDOHQW�RQH��
LI�UHTXLUHG��7KLV�LV�DQ�LPSOLFLW�GDWDW\SH�FRQYHUVLRQ��)RU�H[DPSOH��LQ�WKH�IROORZLQJ�RSHUDWLRQ�

3 + ’1’ = 4

,QWHU%DVH�DXWRPDWLFDOO\�FRQYHUWV�WKH�FKDUDFWHU�´�µ�WR�DQ�,17(*(5�IRU�WKH�DGGLWLRQ�
RSHUDWLRQ��

7KH�QH[W�H[DPSOH�UHWXUQV�DQ�HUURU�EHFDXVH�,QWHU%DVH�FDQQRW�FRQYHUW�WKH�́ Dµ�WR�DQ�,17(*(5�

3 + ’a’ = 4

Explicit type conversions
:KHQ�,QWHU%DVH�FDQQRW�GR�DQ�LPSOLFLW�W\SH�FRQYHUVLRQ��\RX�PXVW�SHUIRUP�DQ�H[SOLFLW�W\SH�
FRQYHUVLRQ�XVLQJ�WKH�cast()�IXQFWLRQ��8VH�cast()�WR�FRQYHUW�RQH�GDWDW\SH�WR�DQRWKHU�LQVLGH�D�
6(/(&7�VWDWHPHQW��7\SLFDOO\��cast()�LV�XVHG�LQ�WKH�:+(5(�FODXVH�WR�FRPSDUH�GLIIHUHQW�
GDWDW\SHV��7KH�V\QWD[�LV�

CAST (<value> | NULL AS datatype)
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8VH�cast()�WR�WUDQVODWH�D�
g '$7(�GDWDW\SH�LQWR�D�&+$5$&7(5�RU�180(5,&�GDWDW\SH�
g &+$5$&7(5�GDWDW\SH�LQWR�D�180(5,&�RU�'$7(�GDWDW\SH�
g 180(5,&�GDWDW\SH�LQWR�D�&+$5$&7(5�RU�'$7(�GDWDW\SH�

)RU�H[DPSOH��LQ�WKH�IROORZLQJ�:+(5(�FODXVH��cast()�LV�XVHG�WR�WUDQVODWH�D�&+$5�GDWDW\SH��
,17(59,(:B'$7(��WR�D�'$7(�GDWDW\SH�LQ�RUGHU�WR�FRPSDUH�DJDLQVW�D�'$7(�GDWDW\SH��
+,5(B'$7(�

… WHERE HIRE_DATE = (CAST(INTERVIEW_DATE AS DATE);

,Q�WKH�QH[W�H[DPSOH��cast()�LV�XVHG�WR�WUDQVODWH�D�'$7(�GDWDW\SH�LQWR�D�&+$5�GDWDW\SH�

… WHERE CAST(HIRE_DATE AS CHAR) = INTERVIEW_DATE;

<RX�FDQ�XVH�cast()�WR�FRPSDUH�FROXPQV�ZLWK�GLIIHUHQW�GDWDW\SHV�LQ�WKH�VDPH�WDEOH��RU�DFURVV�
WDEOHV�
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CHAPTER

5
Chapter 5Working with Domains

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�
g &UHDWH�D�GRPDLQ�
g $OWHU�D�GRPDLQ�
g'URS�D�GRPDLQ�

Creating domains
:KHQ�\RX�FUHDWH�D�WDEOH��\RX�FDQ�XVH�D�JOREDO�FROXPQ�GHILQLWLRQ��FDOOHG�D�GRPDLQ��WR�GHILQH�D�
FROXPQ�ORFDOO\��%HIRUH�GHILQLQJ�D�FROXPQ�WKDW�UHIHUHQFHV�D�GRPDLQ��\RX�PXVW�ILUVW�FUHDWH�WKH�
GRPDLQ�GHILQLWLRQ�LQ�WKH�GDWDEDVH�ZLWK�&5($7(�'20$,1��&5($7(�'20$,1�DFWV�DV�D�
WHPSODWH�IRU�GHILQLQJ�FROXPQV�LQ�VXEVHTXHQW�&5($7(�7$%/(�DQG�$/7(5�7$%/(�VWDWHPHQWV��
)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�DQG�PRGLI\LQJ�WDEOHV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
7DEOHV�µ

'RPDLQV�DUH�XVHIXO�ZKHQ�PDQ\�WDEOHV�LQ�D�GDWDEDVH�FRQWDLQ�LGHQWLFDO�FROXPQ�GHILQLWLRQV��
&ROXPQV�EDVHG�RQ�D�GRPDLQ�GHILQLWLRQ�LQKHULW�DOO�FKDUDFWHULVWLFV�RI�WKH�GRPDLQ��VRPH�RI�WKHVH�
DWWULEXWHV�FDQ�EH�RYHUULGGHQ�E\�ORFDO�FROXPQ�GHILQLWLRQV�

Note <RX�FDQQRW�DSSO\�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQWV�WR�D�GRPDLQ�

7KH�V\QWD[�IRU�&5($7(�'20$,1�LV�
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CREATE DOMAIN domain [AS] <datatype>

[DEFAULT {literal | NULL | USER}] 

[NOT NULL] [CHECK (<dom_search_condition>)]

[COLLATE collation];

Using CREATE DOMAIN

:KHQ�\RX�FUHDWH�D�GRPDLQ�LQ�WKH�GDWDEDVH��\RX�PXVW�VSHFLI\�D�XQLTXH�QDPH�IRU�WKH�GRPDLQ��
DQG�GHILQH�WKH�YDULRXV�DWWULEXWHV�DQG�FRQVWUDLQWV�RI�WKH�FROXPQ�GHILQLWLRQ��7KHVH�DWWULEXWHV�
LQFOXGH�

g GDWDW\SH
g'HIDXOW�YDOXHV�DQG�18//�VWDWXV
g &+(&.�FRQVWUDLQWV
g &ROODWLRQ�RUGHU

Specifying the domain datatype
7KH�GDWDW\SH�LV�WKH�RQO\�UHTXLUHG�DWWULEXWH�WKDW�PXVW�EH�VHW�IRU�WKH�GRPDLQ³DOO�RWKHU�DWWULEXWHV�
DUH�RSWLRQDO��7KH�GDWDW\SH�GHILQHV�WKH�VHW�RI�YDOLG�GDWD�WKDW�WKH�FROXPQ�FDQ�FRQWDLQ��7KH�
GDWDW\SH�DOVR�GHWHUPLQHV�WKH�VHW�RI�DOORZDEOH�RSHUDWLRQV�WKDW�FDQ�EH�SHUIRUPHG�RQ�WKH�GDWD��
DQG�GHILQHV�WKH�GLVN�VSDFH�UHTXLUHPHQWV�IRU�HDFK�GDWD�LWHP��

7KH�V\QWD[�IRU�VSHFLI\LQJ�WKH�GDWDW\SH�LV�

<datatype> = {

{SMALLINT | INTEGER | FLOAT | DOUBLE PRECISION} [<array_dim>]

| {DECIMAL | NUMERIC} [(precision [, scale])] [<array_dim>] 

| DATE [<array_dim>] 

| {CHAR | CHARACTER | CHARACTER VARYING | VARCHAR} 

[(int)] [<array_dim>] [CHARACTER SET charname] 

| {NCHAR | NATIONAL CHARACTER | NATIONAL CHAR} 

[VARYING] [(int)] [<array_dim>] 

| BLOB [SUB_TYPE {int | subtype_name}] [SEGMENT SIZE int]

[CHARACTER SET charname]

| BLOB [(seglen [, subtype])]

}

<array_dim> = [x:y [, x1:y1 …] ]

Note 7KH�RXWHUPRVW��EROGIDFH��EUDFNHWV�PXVW�EH�LQFOXGHG�ZKHQ�GHFODULQJ�DUUD\V�
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GDWDW\SH�LV�WKH�64/�GDWDW\SH�IRU�DQ\�FROXPQ�EDVHG�RQ�D�GRPDLQ��<RX�FDQQRW�RYHUULGH�WKH�
GRPDLQ�GDWDW\SH�ZLWK�D�ORFDO�FROXPQ�GHILQLWLRQ�

7KH�JHQHUDO�FDWHJRULHV�RI�64/�GDWDW\SHV�LQFOXGH�
g &KDUDFWHU�GDWDW\SHV�
g ,QWHJHU�GDWDW\SHV�
g'HFLPDO�GDWDW\SHV��ERWK�IL[HG�DQG�IORDWLQJ�
g $�'$7(�GDWDW\SH�WR�UHSUHVHQW�GDWH�DQG�WLPH��,QWHU%DVH�GRHV�QRW�GLUHFWO\�VXSSRUW�WKH�64/�
'$7(��7,0(��DQG�7,0(67$03�GDWDW\SHV�

g $�%/2%�GDWDW\SH�WR�UHSUHVHQW�XQVWUXFWXUHG�ELQDU\�GDWD��VXFK�DV�JUDSKLFV�DQG�GLJLWL]HG�YRLFH��
g $UUD\V�RI�GDWDW\SHV��H[FHSW�IRU�%/2%�GDWD���

,QWHU%DVH�VXSSRUWV�WKH�IROORZLQJ�GDWDW\SHV�

Name Size Range/Precision Description

BLOB Variable None. BLOB segment size is 
limited to 64K.

Binary large object. Stores large data, such as 
graphics, text, and digitized voice. Basic structural 
unit: segment. BLOB subtype describes BLOB contents. 

CHAR(n) n characters 1 to 32767 bytes.

Character set character size 
determines the maximum 
number of characters that can 
fit in 32K.

Fixed length CHAR or text string type.

Alternate keyword: CHARACTER.

DATE 64 bits 1 Jan 100 to 11 Dec 5941. Also included time information.

DECIMAL
(precision, scale)

variable precision = 1 to 15. Specifies at 
least precision digits of 
precision to store.

scale = 1 to 15. Specifies 
number of decimal places for 
storage. Must be less than or 
equal to precision.

Number with a decimal point scale digits from the 
right. For example, DECIMAL(10, 3) holds numbers 
accurately in the following format:

ppppppp.sss

DOUBLE PRECISION 64 bitsa 1.7 X 10–308 to 1.7 X 10308. Scientific: 15 digits of precision.

FLOAT 32 bits 3.4 X 10–38 to 3.4 X 1038 Single precision: 7 digits of precision. 

INTEGER 32 bits –2,147,483,648 to 
2,147,483,648.

Signed long (longword). 

TABLE 5.1 Datatypes supported by InterBase
DATA DEFINITION GUIDE 67



CHAPTER 5 WORKING WITH DOMAINS
)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDW\SHV��VHH�&KDSWHU����´6SHFLI\LQJ�'DWDW\SHV�µ

7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�GRPDLQ�WKDW�GHILQHV�DQ�DUUD\�RI�&+$5$&7(5�GDWDW\SH�

CREATE DOMAIN DEPTARRAY AS CHAR(31) [4:5];

7KH�QH[W�VWDWHPHQW�FUHDWHV�D�%/2%�GRPDLQ�ZLWK�D�WH[W�VXEW\SH�WKDW�KDV�DQ�DVVLJQHG�FKDUDFWHU�
VHW��

CREATE DOMAIN DESCRIPT AS BLOB SUB_TYPE TEXT SEGMENT SIZE 80

CHARACTER SET SJIS;

Specifying domain collation order
7KH�&2//$7(�FODXVH�RI�&5($7(�'20$,1�DOORZV�\RX�WR�VSHFLI\�D�SDUWLFXODU�FROODWLRQ�RUGHU�
IRU�FROXPQV�GHILQHG�DV�&+$5�RU�9$5&+$5�WH[W�GDWDW\SHV��<RX�PXVW�FKRRVH�D�FROODWLRQ�RUGHU�
WKDW�LV�VXSSRUWHG�IRU�WKH�FROXPQ·V�JLYHQ�FKDUDFWHU�VHW��7KH�FKDUDFWHU�VHW�LV�HLWKHU�WKH�GHIDXOW�
FKDUDFWHU�VHW�IRU�WKH�HQWLUH�GDWDEDVH��RU�\RX�FDQ�VSHFLI\�D�GLIIHUHQW�VHW�LQ�WKH�&+$5$&7(5�6(7�
FODXVH�RI�WKH�GDWDW\SH�GHILQLWLRQ��7KH�FROODWLRQ�RUGHU�VHW�DW�WKH�FROXPQ�OHYHO�RYHUULGHV�D�
FROODWLRQ�RUGHU�VHW�DW�WKH�GRPDLQ�OHYHO�

)RU�D�OLVW�RI�WKH�FROODWLRQ�RUGHUV�DYDLODEOH�IRU�HDFK�FKDUDFWHU�VHW��VHH�&KDSWHU�����´&KDUDFWHU�
6HWV�DQG�&ROODWLRQ 2UGHUV�µ

NUMERIC
(precision, scale)

variable precision = 1 to 15. Specifies 
exactly precision digits of 
precision to store.

scale = 1 to 15. Specifies 
number of decimal places for 
storage. Must be less than or 
equal to precision.

Number with a decimal point scale digits from the 
right. For example, NUMERIC(10,3) holds numbers 
accurately in the following format:

ppppppp.sss

SMALLINT 16 bits –32768 to 32767. Signed short (word).

VARCHAR(n) n characters 1 to 32765 bytes.

Character set character size 
determines the maximum 
number of characters that can 
fit in 32K.

Variable length CHAR or text string type. 

Alternate keywords: CHAR VARYING, CHARACTER VARYING

a. Actual size of DOUBLE is platform-dependent. Most platforms support the 64-bit size.

Name Size Range/Precision Description

TABLE 5.1 Datatypes supported by InterBase  (continued)
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,Q�WKH�IROORZLQJ�VWDWHPHQW��WKH�GRPDLQ��7,7/(��RYHUULGHV�WKH�GDWDEDVH�GHIDXOW�FKDUDFWHU�VHW��
VSHFLI\LQJ�D�'26����FKDUDFWHU�VHW�ZLWK�D�3'2;B,17/�FROODWLRQ�RUGHU�

CREATE DOMAIN TITLE AS

CHAR(50) CHARACTER SET DOS437 COLLATE PDOX_INTL;

Specifying domain defaults
<RX�FDQ�VHW�DQ�RSWLRQDO�GHIDXOW�YDOXH�WKDW�LV�DXWRPDWLFDOO\�HQWHUHG�LQWR�D�FROXPQ�LI�\RX�GR�
QRW�VSHFLI\�DQ�H[SOLFLW�YDOXH��'HIDXOWV�VHW�DW�WKH�FROXPQ�OHYHO�ZLWK�&5($7(�7$%/(�RU�$/7(5�
7$%/(�RYHUULGH�GHIDXOWV�VHW�DW�WKH�GRPDLQ�OHYHO��'HIDXOWV�FDQ�VDYH�GDWD�HQWU\�WLPH�DQG�
SUHYHQW�GDWD�HQWU\�HUURUV��)RU�H[DPSOH��D�SRVVLEOH�GHIDXOW�IRU�D�'$7(�FROXPQ�FRXOG�EH�WRGD\·V�
GDWH��RU�LQ�D��<�1��IODJ�FROXPQ�IRU�VDYLQJ�FKDQJHV��´<µ�FRXOG�EH�WKH�GHIDXOW�

'HIDXOW�YDOXHV�FDQ�EH�
g OLWHUDO��7KH�GHIDXOW�YDOXH�LV�D�XVHU�VSHFLILHG�VWULQJ��QXPHULF�YDOXH��RU�GDWH�YDOXH�
g 18//��,I�WKH�XVHU�GRHV�QRW�HQWHU�D�YDOXH��D�18//�YDOXH�LV�HQWHUHG�LQWR�WKH�FROXPQ�
g 86(5��7KH�GHIDXOW�LV�WKH�QDPH�RI�WKH�FXUUHQW�XVHU��,I�\RXU�RSHUDWLQJ�V\VWHP�VXSSRUWV�WKH�XVH�
RI���RU����ELW�FKDUDFWHUV�LQ�XVHU�QDPHV��WKHQ�WKH�FROXPQ�LQWR�ZKLFK�86(5�ZLOO�EH�VWRUHG�PXVW�
EH�GHILQHG�XVLQJ�D�FRPSDWLEOH�FKDUDFWHU�VHW�

,Q�WKH�IROORZLQJ�H[DPSOH��WKH�ILUVW�VWDWHPHQW�FUHDWHV�D�GRPDLQ�ZLWK�86(5�QDPHG�DV�WKH�
GHIDXOW��7KH�QH[W�VWDWHPHQW�FUHDWHV�D�WDEOH�WKDW�LQFOXGHV�D�FROXPQ��(17(5('B%<��EDVHG�RQ�
WKH�86(51$0(�GRPDLQ��

CREATE DOMAIN USERNAME AS VARCHAR(20)

DEFAULT USER;

CREATE TABLE ORDERS (ORDER_DATE DATE, ENTERED_BY USERNAME, ORDER_AMT 

DECIMAL(8,2));

INSERT INTO ORDERS (ORDER_DATE, ORDER_AMT)

VALUES ("1-MAY-93", 512.36);

7KH�,16(57�VWDWHPHQW�GRHV�QRW�LQFOXGH�D�YDOXH�IRU�WKH�(17(5('B%<�FROXPQ��VR�
,QWHU%DVH�DXWRPDWLFDOO\�LQVHUWV�WKH�XVHU�QDPH�RI�WKH�FXUUHQW�XVHU��-60,7+�

SELECT * FROM ORDERS;

1-MAY-93 JSMITH 512.36
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Specifying NOT NULL 
<RX�FDQ�RSWLRQDOO\�VSHFLI\�127�18//�WR�IRUFH�WKH�XVHU�WR�HQWHU�D�YDOXH��,I�\RX�GR�QRW�VSHFLI\�
127�18//��WKHQ�18//�YDOXHV�DUH�DOORZHG�IRU�DQ\�FROXPQ�WKDW�UHIHUHQFHV�WKLV�GRPDLQ��127�
18//�VSHFLILHG�RQ�WKH�GRPDLQ�OHYHO�FDQQRW�EH�RYHUULGGHQ�E\�D�ORFDO�FROXPQ�GHILQLWLRQ�

Note ,I�\RX�KDYH�DOUHDG\�VSHFLILHG�18//�DV�D�GHIDXOW�YDOXH��EH�VXUH�QRW�WR�FUHDWH�
FRQWUDGLFWRU\�FRQVWUDLQWV�E\�DOVR�DVVLJQLQJ�127�18//�WR�WKH�GRPDLQ��DV�LQ�WKH�IROORZLQJ�
H[DPSOH�

CREATE DOMAIN DOM1 INTEGER DEFAULT NULL, NOT NULL;

Specifying domain CHECK constraints
<RX�FDQ�VSHFLI\�D�FRQGLWLRQ�RU�UHTXLUHPHQW�RQ�D�GDWD�YDOXH�DW�WKH�WLPH�WKH�GDWD�LV�HQWHUHG�E\�
DSSO\LQJ�D�&+(&.�FRQVWUDLQW�WR�D�FROXPQ��7KH�&+(&.�FRQVWUDLQW�LQ�D�GRPDLQ�GHILQLWLRQ�VHWV�
D�VHDUFK�FRQGLWLRQ��GRPBVHDUFKBFRQGLWLRQ��WKDW�PXVW�EH�WUXH�EHIRUH�GDWD�FDQ�EH�HQWHUHG�LQWR�
FROXPQV�EDVHG�RQ�WKH�GRPDLQ��

7KH�V\QWD[�RI�WKH�VHDUFK�FRQGLWLRQ�LV�

<dom_search_condition> = {

VALUE <operator> <val> 

| VALUE [NOT] BETWEEN <val> AND <val> 

| VALUE [NOT] LIKE <val> [ESCAPE <val>] 

| VALUE [NOT] IN (<val> [, <val> …]) 

| VALUE IS [NOT] NULL 

| VALUE [NOT] CONTAINING <val> 

| VALUE [NOT] STARTING [WITH] <val>

| ( <dom_search_condition>)

| NOT <dom_search_condition>

| <dom_search_condition> OR <dom_search_condition>

| <dom_search_condition> AND <dom_search_condition>

}

<operator> = {= | < | > | <= | >= | !< | !> | <> | !=}

7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�&+(&.�FRQVWUDLQWV�
g $�&+(&.�FRQVWUDLQW�FDQQRW�UHIHUHQFH�DQ\�RWKHU�GRPDLQ�RU�FROXPQ�QDPH�
g $�GRPDLQ�FDQ�KDYH�RQO\�RQH�&+(&.�FRQVWUDLQW�
g <RX�FDQQRW�RYHUULGH�WKH�GRPDLQ·V�&+(&.�FRQVWUDLQW�ZLWK�D�ORFDO�&+(&.�FRQVWUDLQW��$�
FROXPQ�EDVHG�RQ�D�GRPDLQ�FDQ�DGG�DGGLWLRQDO�&+(&.�FRQVWUDLQWV�WR�WKH�ORFDO�FROXPQ�
GHILQLWLRQ��
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Using the VALUE keyword
9$/8(�GHILQHV�WKH�VHW�RI�YDOXHV�WKDW�LV�YDOLG�IRU�WKH�GRPDLQ��9$/8(�LV�D�SODFHKROGHU�IRU�WKH�
QDPH�RI�D�FROXPQ�WKDW�ZLOO�HYHQWXDOO\�EH�EDVHG�RQ�WKH�GRPDLQ��7KH�VHDUFK�FRQGLWLRQ�FDQ�
YHULI\�ZKHWKHU�WKH�YDOXH�HQWHUHG�IDOOV�ZLWKLQ�D�FHUWDLQ�UDQJH��RU�PDWFK�LW�WR�DQ\�RQH�YDOXH�LQ�D�
OLVW�RI�YDOXHV�

Note ,I�18//�YDOXHV�DUH�DOORZHG��WKH\�PXVW�EH�LQFOXGHG�LQ�WKH�&+(&.�FRQVWUDLQW��DV�LQ�WKH�
IROORZLQJ�H[DPSOH�

CHECK ((VALUE IS NULL) OR (VALUE > 1000));

7KH�QH[W�VWDWHPHQW�FUHDWHV�D�GRPDLQ�ZKHUH�YDOXH�PXVW�EH�!�������

CREATE DOMAIN CUSTNO

AS INTEGER

CHECK (VALUE > 1000);

7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�GRPDLQ�WKDW�PXVW�KDYH�D�SRVLWLYH�YDOXH�JUHDWHU�WKDQ��������
ZLWK�D�GHIDXOW�YDOXH�RI�������

CREATE DOMAIN CUSTNO

AS INTEGER

DEFAULT 9999

CHECK (VALUE > 1000);

7KH�QH[W�VWDWHPHQW�OLPLWV�WKH�YDOXHV�HQWHUHG�LQ�WKH�GRPDLQ�WR�IRXU�VSHFLILF�YDOXHV��

CREATE DOMAIN PRODTYPE

AS VARCHAR(12) 

CHECK (VALUE IN ("software", "hardware", "other", "N/A"));

:KHQ�D�SUREOHP�FDQQRW�EH�VROYHG�XVLQJ�FRPSDULVRQV��\RX�FDQ�LQVWUXFW�WKH�V\VWHP�WR�VHDUFK�
IRU�D�VSHFLILF�SDWWHUQ�LQ�D�FKDUDFWHU�FROXPQ��)RU�H[DPSOH��WKH�QH[W�VHDUFK�FRQGLWLRQ�DOORZV�
RQO\�FLWLHV�LQ�&DOLIRUQLD�WR�EH�HQWHUHG�LQWR�FROXPQV�WKDW�DUH�EDVHG�RQ�WKH�&$/,)251,$�
GRPDLQ�

CREATE DOMAIN CALIFORNIA

AS VARCHAR(25)

CHECK (VALUE LIKE "%, CA");

Altering domains with ALTER DOMAIN

$/7(5�'20$,1�FKDQJHV�DQ\�DVSHFW�RI�DQ�H[LVWLQJ�GRPDLQ�H[FHSW�LWV�GDWDW\SH�DQG�127�18//�
VHWWLQJ��&KDQJHV�WKDW�\RX�PDNH�WR�D�GRPDLQ�GHILQLWLRQ�DIIHFW�DOO�FROXPQ�GHILQLWLRQV�EDVHG�RQ�
WKH�GRPDLQ�WKDW�KDYH�QRW�EHHQ�RYHUULGGHQ�DW�WKH�WDEOH�OHYHO�
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Note 7R�FKDQJH�D�GDWDW\SH�RU�127�18//�VHWWLQJ�RI�D�GRPDLQ��GURS�WKH�GRPDLQ�DQG�UHFUHDWH�
LW�ZLWK�WKH�GHVLUHG�FRPELQDWLRQ�RI�IHDWXUHV�

$�GRPDLQ�FDQ�EH�DOWHUHG�E\�LWV�FUHDWRU��WKH�6<6'%$�XVHU��DQG�DQ\�XVHUV�ZLWK�RSHUDWLQJ�
V\VWHP�URRW�SULYLOHJHV�

$/7(5�'20$,1�DOORZV�\RX�WR�
g'URS�DQ�H[LVWLQJ�GHIDXOW�YDOXH�
g 6HW�D�QHZ�GHIDXOW�YDOXH�
g'URS�DQ�H[LVWLQJ�&+(&.�FRQVWUDLQW�
g $GG�D�QHZ�&+(&.�FRQVWUDLQW�

7KH�V\QWD[�IRU�$/7(5�'20$,1�LV�

ALTER DOMAIN name {

[SET DEFAULT {literal | NULL | USER}] 

| [DROP DEFAULT] 

| [ADD [CONSTRAINT] CHECK (<dom_search_condition>)] 

| [DROP CONSTRAINT]

};

7KH�IROORZLQJ�VWDWHPHQW�VHWV�D�QHZ�GHIDXOW�YDOXH�IRU�WKH�&86712�GRPDLQ�

ALTER DOMAIN CUSTNO SET DEFAULT 9999;

Dropping a domain
'523�'20$,1�UHPRYHV�DQ�H[LVWLQJ�GRPDLQ�GHILQLWLRQ�IURP�D�GDWDEDVH�

,I�D�GRPDLQ�LV�FXUUHQWO\�XVHG�LQ�DQ\�FROXPQ�GHILQLWLRQ�LQ�WKH�GDWDEDVH��WKH�'523�RSHUDWLRQ�
IDLOV��7R�SUHYHQW�IDLOXUH��GHOHWH�WKH�FROXPQV�EDVHG�RQ�WKH�GRPDLQ�ZLWK�$/7(5�7$%/(�EHIRUH�
H[HFXWLQJ�'523�'20$,1�

$�GRPDLQ�FDQ�EH�GURSSHG�E\�LWV�FUHDWRU��WKH�6<6'%$��DQG�DQ\�XVHUV�ZLWK�RSHUDWLQJ�V\VWHP�
URRW�SULYLOHJHV�

7KH�V\QWD[�RI�'523�'20$,1�LV�

DROP DOMAIN name;

7KH�IROORZLQJ�VWDWHPHQW�GHOHWHV�D�GRPDLQ�

DROP DOMAIN COUNTRYNAME;
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7KLV�FKDSWHU�GHVFULEHV�
g:KDW�WR�GR�EHIRUH�FUHDWLQJ�D�WDEOH�
g +RZ�WR�FUHDWH�GDWDEDVH�WDEOHV�
g +RZ�WR�DOWHU�WDEOHV�
g +RZ�WR�GURS�WDEOHV�

Before creating a table
%HIRUH�FUHDWLQJ�D�WDEOH��\RX�VKRXOG�KDYH�

g'HVLJQHG��QRUPDOL]HG��FUHDWHG��DQG�FRQQHFWHG�WR�WKH�GDWDEDVH��
g'HWHUPLQHG�ZKLFK�WDEOHV��FROXPQV��DQG�FROXPQ�GHILQLWLRQV�WR�FUHDWH��
g &UHDWHG�WKH�GRPDLQ�GHILQLWLRQV�LQ�WKH�GDWDEDVH��)RU�LQIRUPDWLRQ�RQ�KRZ�WR�FUHDWH��GURS��DQG�
PRGLI\�GRPDLQV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�'RPDLQV�µ

g'HFODUHG�WKH�WDEOH�LI�DQ�HPEHGGHG�64/�DSSOLFDWLRQ�ERWK�FUHDWHV�D�WDEOH�DQG�SRSXODWHV�WKH�
WDEOH�ZLWK�GDWD�LQ�WKH�VDPH�SURJUDP��7KH�'(&/$5(�7$%/(�VWDWHPHQW�PXVW�SUHFHGH�&5($7(�
7$%/(��)RU�WKH�V\QWD[�RI�'(&/$5(�7$%/(��VHH�WKH�/DQJXDJH�5HIHUHQFH�
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Creating tables
<RX�FDQ�FUHDWH�WDEOHV�LQ�WKH�GDWDEDVH�ZLWK�WKH�&5($7(�7$%/(�VWDWHPHQW��7KH�V\QWD[�IRU�
&5($7(�7$%/(�LV�

CREATE TABLE table [EXTERNAL [FILE] "<filespec>"]

(<col_def> [, <col_def> | <tconstraint> ...]);

7KH�ILUVW�DUJXPHQW�WKDW�\RX�VXSSO\�WR�&5($7(�7$%/(�LV�WKH�WDEOH�QDPH��ZKLFK�LV�UHTXLUHG��
DQG�PXVW�EH�XQLTXH�DPRQJ�DOO�WDEOH�DQG�SURFHGXUH�QDPHV�LQ�WKH�GDWDEDVH��<RX�PXVW�DOVR�
VXSSO\�DW�OHDVW�RQH�FROXPQ�GHILQLWLRQ�

,QWHU%DVH�DXWRPDWLFDOO\�LPSRVHV�WKH�GHIDXOW�64/�VHFXULW\�VFKHPH�RQ�WKH�WDEOH��7KH�SHUVRQ�
ZKR�FUHDWHV�WKH�WDEOH��WKH�RZQHU���LV�DVVLJQHG�DOO�SULYLOHJHV�IRU�LW��LQFOXGLQJ�WKH�ULJKW�WR�JUDQW�
SULYLOHJHV�WR�RWKHU�XVHUV��WULJJHUV��DQG�VWRUHG�SURFHGXUHV��)RU�PRUH�LQIRUPDWLRQ�RQ�VHFXULW\��
VHH�&KDSWHU�����´3ODQQLQJ�6HFXULW\�µ

)RU�D�GHWDLOHG�VSHFLILFDWLRQ�RI�&5($7(�7$%/(�V\QWD[��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Using the EXTERNAL FILE option
7KH�(;7(51$/�),/(�RSWLRQ�FUHDWHV�D�WDEOH�IRU�ZKLFK�WKH�GDWD�UHVLGHV�LQ�DQ�H[WHUQDO�WDEOH�RU�
ILOH��UDWKHU�WKDQ�LQ�WKH�,QWHU%DVH�GDWDEDVH��([WHUQDO�ILOHV�DUH�$6&,,�WH[W�WKDW�FDQ�DOVR�EH�UHDG�
DQG�PDQLSXODWHG�E\�QRQ�,QWHU%DVH�DSSOLFDWLRQV��6HH�WKH�V\QWD[�IRU�&5($7(�7$%/(��ILOHVSHF�LV�
WKH�IXOO\�TXDOLILHG�ILOH�VSHFLILFDWLRQ�IRU�WKH�H[WHUQDO�GDWD�ILOH��<RX�FDQ�PRGLI\�WKH�H[WHUQDO�ILOH�
RXWVLGH�,QWHU%DVH��,QWHU%DVH�DFFHVVHV�LW�RQO\�ZKHQ�QHHGHG�

8VH�WKH�(;7(51$/�),/(�RSWLRQ�WR�
g ,PSRUW�GDWD�IURP�D�IODW�H[WHUQDO�ILOH�LQ�D�NQRZQ�IL[HG�OHQJWK�IRUPDW�LQWR�D�QHZ�RU�H[LVWLQJ�
,QWHU%DVH�WDEOH��7KLV�DOORZV�\RX�WR�SRSXODWH�DQ�,QWHU%DVH�WDEOH�ZLWK�GDWD�IURP�DQ�H[WHUQDO�
VRXUFH��0DQ\�DSSOLFDWLRQV�DOORZ�\RX�WR�FUHDWH�DQ�H[WHUQDO�ILOH�ZLWK�IL[HG�OHQJWK�UHFRUGV�

g 6(/(&7�IURP�WKH�H[WHUQDO�ILOH�DV�LI�LW�ZHUH�D�VWDQGDUG�,QWHU%DVH�WDEOH�
g ([SRUW�GDWD�IURP�DQ�H[LVWLQJ�,QWHU%DVH�WDEOH�WR�DQ�H[WHUQDO�ILOH��<RX�FDQ�IRUPDW�WKH�GDWD�IURP�
WKH�,QWHU%DVH�WDEOH�LQWR�D�IL[HG�OHQJWK�ILOH�WKDW�DQRWKHU�DSSOLFDWLRQ�FDQ�XVH�

Restrictions
7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�XVLQJ�WKH�(;7(51$/�),/(�RSWLRQ�

g <RX�PXVW�FUHDWH�WKH�H[WHUQDO�ILOH�EHIRUH�\RX�WU\�WR�DFFHVV�WKH�H[WHUQDO�WDEOH�LQVLGH�RI�WKH�
GDWDEDVH��
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g (DFK�UHFRUG�LQ�WKH�H[WHUQDO�ILOH�PXVW�EH�RI�IL[HG�OHQJWK��<RX�FDQQRW�SXW�%/2%�RU�DUUD\�GDWD�
LQWR�DQ�H[WHUQDO�ILOH�

g:KHQ�\RX�FUHDWH�WKH�WDEOH�WKDW�ZLOO�EH�XVHG�WR�LPSRUW�WKH�H[WHUQDO�GDWD��\RX�PXVW�GHILQH�D�
FROXPQ�WR�FRQWDLQ�WKH�HQG�RI�OLQH��(2/��RU�QHZ�OLQH�FKDUDFWHU��7KH�VL]H�RI�WKLV�FROXPQ�PXVW�
EH�H[DFWO\�ODUJH�HQRXJK�WR�FRQWDLQ�D�SDUWLFXODU�V\VWHP·V�(2/�V\PERO��XVXDOO\�RQH�RU�WZR�
E\WHV���)RU�PRVW�YHUVLRQV�RI�8QL[��LW�LV���E\WH��)RU�:LQGRZV��17��DQG�1HW:DUH��LW�LV���E\WHV�

g:KLOH�LW�LV�SRVVLEOH�WR�UHDG�LQ�QXPHULF�GDWD�GLUHFWO\�IURP�DQ�H[WHUQDO�WDEOH��LW�LV�PXFK�HDVLHU�
WR�UHDG�LW�LQ�DV�FKDUDFWHU�GDWD��DQG�FRQYHUW�XVLQJ�WKH�cast()�IXQFWLRQ�

g'DWD�WR�EH�WUHDWHG�DV�9$5&+$5�LQ�,QWHU%DVH�PXVW�EH�VWRUHG�LQ�DQ�H[WHUQDO�ILOH�LQ�WKH�IROORZLQJ�
IRUPDW�

<2-byte unsigned short><string of character bytes>
g ZKHUH�WKH���E\WH�XQVLJQHG�VKRUW�LQGLFDWHV�WKH�QXPEHU�RI�E\WHV�LQ�WKH�DFWXDO�VWULQJ��DQG�WKH�
VWULQJ�LPPHGLDWHO\�IROORZV��%HFDXVH�RI�LWV�ODFN�RI�HDV\�SRUWDELOLW\��XVH�RI�9$5&+$5�GDWD�LQ�DQ�
H[WHUQDO�ILOH�LV�QRW�UHFRPPHQGHG�

g <RX�FDQ�RQO\�,16(57�LQWR�DQG�6(/(&7�IURP�WKH�URZV�RI�DQ�H[WHUQDO�WDEOH��<RX�FDQQRW�
83'$7(�RU�'(/(7(�IURP�DQ�H[WHUQDO�WDEOH��LI�\RX�WU\�WR�GR�VR��,QWHU%DVH�UHWXUQV�DQ�HUURU�
PHVVDJH�

g ,QVHUWLQJ�LQWR�DQG�VHOHFWLQJ�IURP�DQ�H[WHUQDO�WDEOH�DUH�QRW�XQGHU�VWDQGDUG�WUDQVDFWLRQ�FRQWURO�
EHFDXVH�WKH�H[WHUQDO�ILOH�LV�RXWVLGH�RI�WKH�GDWDEDVH��7KHUHIRUH��FKDQJHV�DUH�LPPHGLDWH�DQG�
SHUPDQHQW³\RX�FDQQRW�UROO�EDFN�\RXU�FKDQJHV��,I�\RX�ZDQW�\RXU�WDEOH�WR�EH�XQGHU�
WUDQVDFWLRQ�FRQWURO��FUHDWH�DQRWKHU�LQWHUQDO�,QWHU%DVH�WDEOH��DQG�LQVHUW�WKH�GDWD�IURP�WKH�
H[WHUQDO�WDEOH�LQWR�WKH�LQWHUQDO�RQH�

g ,I�\RX�XVH�'523�'$7$%$6(�WR�GHOHWH�WKH�GDWDEDVH��\RX�PXVW�DOVR�UHPRYH�WKH�H[WHUQDO�ILOH³
LW�ZLOO�QRW�EH�DXWRPDWLFDOO\�GHOHWHG�DV�D�UHVXOW�RI�'523�'$7$%$6(�

Importing external files to InterBase tables
7KH�IROORZLQJ�VWHSV�GHVFULEH�KRZ�WR�LPSRUW�DQ�H[WHUQDO�ILOH�LQWR�DQ�,QWHU%DVH�WDEOH�

�� &UHDWH�DQ�,QWHU%DVH�WDEOH�WKDW�DOORZV�\RX�WR�YLHZ�WKH�H[WHUQDO�GDWD��'HFODUH�DOO�
FROXPQV�DV�&+$5��7KH�WH[W�ILOH�FRQWDLQLQJ�WKH�GDWD�PXVW�EH�RQ�WKH�VHUYHU��,Q�WKH�
IROORZLQJ�H[DPSOH��WKH�H[WHUQDO�ILOH�H[LVWV�RQ�D�8QL[�V\VWHP��VR�WKH�(2/�
FKDUDFWHU�LV���E\WH�

CREATE TABLE EXT_TBL EXTERNAL FILE "file.txt"

(
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FNAME CHAR(10),

LNAME CHAR(20),

HDATE CHAR(8),

NEWLINE CHAR(1)

);

COMMIT;

�� &UHDWH�DQRWKHU�,QWHU%DVH�WDEOH�WKDW�ZLOO�HYHQWXDOO\�EH�\RXU�ZRUNLQJ�WDEOH��,I�\RX�
H[SHFW�WR�H[SRUW�GDWD�IURP�WKH�LQWHUQDO�WDEOH�EDFN�WR�DQ�H[WHUQDO�ILOH�DW�D�ODWHU�
WLPH��EH�VXUH�WR�FUHDWH�D�FROXPQ�WR�KROG�WKH�QHZOLQH��2WKHUZLVH��\RX�GR�QRW�QHHG�
WR�OHDYH�URRP�IRU�WKH�QHZOLQH�FKDUDFWHU��,Q�WKH�IROORZLQJ�H[DPSOH��D�FROXPQ�IRU�
WKH�QHZOLQH�LV�SURYLGHG�

CREATE TABLE PEOPLE

(

FIRST_NAME CHAR(10),

LAST_NAME CHAR(20),

HIRE_DATE CHAR(8),

NEW_LINE CHAR(1)

);

COMMIT;

�� &UHDWH�DQG�SRSXODWH�WKH�H[WHUQDO�ILOH��<RX�FDQ�FUHDWH�WKH�ILOH�ZLWK�D�WH[W�HGLWRU��
RU�\RX�FDQ�FUHDWH�DQ�DSSURSULDWH�ILOH�ZLWK�DQ�DSSOLFDWLRQ�OLNH�3DUDGR[�IRU�
:LQGRZV�RU�G%$6(�IRU�:LQGRZV��,I�\RX�FUHDWH�WKH�ILOH�\RXUVHOI�ZLWK�D�WH[W�
HGLWRU��PDNH�HDFK�UHFRUG�WKH�VDPH�OHQJWK��SDG�WKH�XQXVHG�FKDUDFWHUV�ZLWK�EODQNV��
DQG�LQVHUW�WKH�(2/�FKDUDFWHU�V��DW�WKH�HQG�RI�HDFK�UHFRUG�

Note 7KH�QXPEHU�RI�FKDUDFWHUV�LQ�WKH�(2/�FKDUDFWHU�LV�SODWIRUP�VSHFLILF��<RX�QHHG�WR�NQRZ�
KRZ�PDQ\�FKDUDFWHUV�DUH�FRQWDLQHG�LQ�\RXU�SODWIRUP·V�(2/��W\SLFDOO\�RQH�RU�WZR��LQ�RUGHU�WR�
FRUUHFWO\�IRUPDW�WKH�FROXPQV�RI�WKH�WDEOHV�DQG�WKH�FRUUHVSRQGLQJ�UHFRUGV�LQ�WKH�H[WHUQDO�ILOH��
,Q�WKH�IROORZLQJ�H[DPSOH��WKH�UHFRUG�OHQJWK�LV����FKDUDFWHUV��́ Eµ�UHSUHVHQWV�D�EODQN�VSDFH��DQG�
´Qµ�UHSUHVHQWV�WKH�(2/�

123456789012345678901234567890123456

fname.....lname.............hdate..n

------------------------------------

RobertbbbbBrickmanbbbbbbbbbb6/12/92n

SambbbbbbbJonesbbbbbbbbbbbb12/13/93n

�� $W�WKLV�SRLQW��ZKHQ�\RX�GR�D�6(/(&7�VWDWHPHQW�IURP�WDEOH�(;7B7%/��\RX�ZLOO�
VHH�WKH�UHFRUGV�IURP�WKH�H[WHUQDO�ILOH�

SELECT FNAME, LNAME, HDATE FROM EXT_TBL;

FNAME LNAME HDATE

======== ================= ===========

Robert Brickman 12-JUN-1992

Sam Jones 13-DEC-1993
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�� ,QVHUW�WKH�GDWD�LQWR�WKH�GHVWLQDWLRQ�WDEOH�

INSERT INTO PEOPLE SELECT FNAME, LNAME, CAST(HDATE AS DATE), 

NEWLINE FROM EXT_TBL;

1RZ�LI�\RX�6(/(&7�IURP�3(23/(��WKH�GDWD�IURP�\RXU�H[WHUQDO�WDEOH�ZLOO�EH�WKHUH�

SELECT FIRST_NAME, LAST_NAME, HIRE_DATE FROM PEOPLE;

FIRST_NAME LAST_NAME HIRE_DATE

========== =================== ===========

Robert Brickman 12-JUN-1992

Sam Jones 13-DEC-1993

,QWHU%DVH�DOORZV�\RX�WR�VWRUH�WKH�GDWH�DV�DQ�LQWHJHU�E\�FRQYHUWLQJ�IURP�D�&+$5����WR�
'$7(�XVLQJ�WKH�&$67���IXQFWLRQ�

Exporting InterBase tables to an external file
,I�\RX�DGG��XSGDWH��RU�GHOHWH�D�UHFRUG�IURP�DQ�LQWHUQDO�WDEOH��WKH�FKDQJHV�ZLOO�QRW�EH�UHIOHFWHG�
LQ�WKH�H[WHUQDO�ILOH��6R�LQ�WKH�SUHYLRXV�H[DPSOH��LI�\RX�GHOHWH�WKH�́ 6DP�-RQHVµ�UHFRUG�IURP�WKH�
3(23/(�WDEOH��DQG�GR�D�VXEVHTXHQW�6(/(&7�IURP�(;7B7%/��\RX�ZRXOG�VWLOO�VHH�WKH�´6DP�
-RQHVµ�UHFRUG�

7KLV�VHFWLRQ�H[SODLQV�KRZ�WR�H[SRUW�,QWHU%DVH�GDWD�WR�DQ�H[WHUQDO�ILOH��8VLQJ�WKH�H[DPSOH�
GHYHORSHG�LQ�WKH�SUHYLRXV�VHFWLRQ��IROORZ�WKHVH�VWHSV�

�� 2SHQ�WKH�H[WHUQDO�ILOH�LQ�D�WH[W�HGLWRU�DQG�UHPRYH�HYHU\WKLQJ�IURP�WKH�ILOH��,I�\RX�
WKHQ�GR�D�6(/(&7�RQ�(;7B7%/��LW�VKRXOG�EH�HPSW\�

�� 8VH�DQ�,16(57�VWDWHPHQW�WR�FRS\�WKH�,QWHU%DVH�UHFRUGV�IURP�3(23/(�LQWR�WKH�
H[WHUQDO�ILOH��ILOH�W[W�

INSERT INTO EXT_TBL SELECT FIRST_NAME, LAST_NAME, HIRE_DATE, NEW_LINE

FROM PEOPLE WHERE FIRST_NAME LIKE "Rob%";

�� 1RZ�LI�\RX�GR�D�6(/(&7�IURP�WKH�H[WHUQDO�WDEOH��(;7B7%/��RQO\�WKH�UHFRUGV�\RX�
LQVHUWHG�VKRXOG�EH�WKHUH��,Q�WKLV�H[DPSOH��RQO\�D�VLQJOH�UHFRUG�VKRXOG�EH�
GLVSOD\HG�

SELECT FNAME, LNAME, HDATE FROM EXT_TBL;

FNAME LNAME HDATE

======== ================= ===========

Robert Brickman 12-JUN-1992

,03257$17 0DNH�VXUH�WKDW�DOO�UHFRUGV�WKDW�\RX�LQWHQG�WR�H[SRUW�IURP�WKH�LQWHUQDO�WDEOH�WR�WKH�H[WHUQDO�
ILOH�KDYH�WKH�FRUUHFW�(2/�FKDUDFWHU�V��LQ�WKH�QHZOLQH�FROXPQ�
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Defining columns
:KHQ�\RX�FUHDWH�D�WDEOH�LQ�WKH�GDWDEDVH��\RXU�PDLQ�WDVN�LV�WR�GHILQH�WKH�YDULRXV�DWWULEXWHV�DQG�
FRQVWUDLQWV�IRU�HDFK�RI�WKH�FROXPQV�LQ�WKH�WDEOH��7KH�V\QWD[�IRU�GHILQLQJ�D�FROXPQ�LV�

<col_def> = col {datatype | COMPUTED [BY] (<expr>) | domain}

[DEFAULT {literal | NULL | USER}]

[NOT NULL] [<col_constraint>]

[COLLATE collation]

7KH�QH[W�VHFWLRQV�OLVW�WKH�UHTXLUHG�DQG�RSWLRQDO�DWWULEXWHV�WKDW�\RX�FDQ�GHILQH�IRU�D�FROXPQ�

4 5HTXLUHG�DWWULEXWHV
<RX�DUH�UHTXLUHG�WR�VSHFLI\�

g $�FROXPQ�QDPH��ZKLFK�PXVW�EH�XQLTXH�DPRQJ�WKH�FROXPQV�LQ�WKH�WDEOH�
g 2QH�RI�WKH�IROORZLQJ�

Ã $Q�64/�GDWDW\SH��GDWDW\SH��

Ã $Q�H[SUHVVLRQ��H[SU��IRU�D�FRPSXWHG�FROXPQ�

Ã $�GRPDLQ�GHILQLWLRQ��GRPDLQ��IRU�D�GRPDLQ�EDVHG�FROXPQ��

4 2SWLRQDO�DWWULEXWHV
<RX�KDYH�WKH�RSWLRQ�WR�VSHFLI\�

g $�GHIDXOW�YDOXH�IRU�WKH�FROXPQ��
g ,QWHJULW\�FRQVWUDLQWV��&RQVWUDLQWV�FDQ�EH�DSSOLHG�WR�D�VHW�RI�FROXPQV��D�WDEOH�OHYHO�FRQVWUDLQW���
RU�WR�D�VLQJOH�FROXPQ��D�FROXPQ�OHYHO�FRQVWUDLQW���,QWHJULW\�FRQVWUDLQWV�LQFOXGH�

Ã 7KH�35,0$5<�.(<�FROXPQ�FRQVWUDLQW��LI�WKH�FROXPQ�LV�D�35,0$5<�.(<��DQG�WKH�35,0$5<�
.(<�FRQVWUDLQW�LV�QRW�GHILQHG�DW�WKH�WDEOH�OHYHO��&UHDWLQJ�D�35,0$5<�.(<�UHTXLUHV�H[FOXVLYH�
GDWDEDVH�DFFHVV�

Ã 7KH�81,48(�FRQVWUDLQW��LI�WKH�FROXPQ�LV�QRW�D�35,0$5<�.(<��EXW�VKRXOG�VWLOO�GLVDOORZ�
GXSOLFDWH�DQG�18//�YDOXHV�

Ã 7KH�)25(,*1�.(<�FRQVWUDLQW��LI�WKH�FROXPQ�UHIHUHQFHV�D�35,0$5<�.(<�LQ�DQRWKHU�WDEOH��
&UHDWLQJ�D�)25(,*1�.(<�UHTXLUHV�H[FOXVLYH�GDWDEDVH�DFFHVV��7KH�IRUHLJQ�NH\�FRQVWUDLQW�
LQFOXGHV�WKH�21�83'$7(�DQG�21�'(/(7(�PHFKDQLVPV�IRU�VSHFLI\LQJ�ZKDW�KDSSHQV�WR�WKH�
IRUHLJQ�NH\�ZKHQ�WKH�SULPDU\�NH\�LV�XSGDWHG��FDVFDGLQJ�UHIHUHQWLDO�LQWHJULW\��

g $�127�18//�DWWULEXWH�GRHV�QRW�DOORZ�18//�YDOXHV��7KLV�DWWULEXWH�LV�UHTXLUHG�LI�WKH�FROXPQ�
LV�D�35,0$5<�.(<�RU�81,48(�NH\��
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g $�&+(&.�FRQVWUDLQW�IRU�WKH�FROXPQ��$�&+(&.�FRQVWUDLQW�HQIRUFHV�D�FRQGLWLRQ�WKDW�PXVW�EH�
WUXH�EHIRUH�DQ�LQVHUW�RU�DQ�XSGDWH�WR�D�FROXPQ�RU�JURXS�RI�FROXPQV�LV�DOORZHG�

g $�&+$5$&7(5�6(7�FDQ�EH�VSHFLILHG�IRU�D�VLQJOH�FROXPQ�ZKHQ�\RX�GHILQH�WKH�GDWDW\SH��,I�\RX�
GR�QRW�VSHFLI\�D�FKDUDFWHU�VHW��WKH�FROXPQ�DVVXPHV�WKH�GDWDEDVH�FKDUDFWHU�VHW�DV�D�GHIDXOW�

4 6SHFLI\LQJ�WKH�GDWDW\SH
:KHQ�FUHDWLQJ�D�WDEOH��\RX�PXVW�VSHFLI\�WKH�GDWDW\SH�IRU�HDFK�FROXPQ��7KH�GDWDW\SH�GHILQHV�
WKH�VHW�RI�YDOLG�GDWD�WKDW�WKH�FROXPQ�FDQ�FRQWDLQ��7KH�GDWDW\SH�DOVR�GHWHUPLQHV�WKH�VHW�RI�
DOORZDEOH�RSHUDWLRQV�WKDW�FDQ�EH�SHUIRUPHG�RQ�WKH�GDWD��DQG�GHILQHV�WKH�GLVN�VSDFH�
UHTXLUHPHQWV�IRU�HDFK�GDWD�LWHP�

7KH�V\QWD[�IRU�VSHFLI\LQJ�WKH�GDWDW\SH�LV�

<datatype> = {

{SMALLINT | INTEGER | FLOAT | DOUBLE PRECISION} [<array_dim>]

| {DECIMAL | NUMERIC} [(precision [, scale])] [<array_dim>] 

| DATE [<array_dim>] 

| {CHAR | CHARACTER | CHARACTER VARYING | VARCHAR} 

[(int)] [<array_dim>] [CHARACTER SET charname] 

| {NCHAR | NATIONAL CHARACTER | NATIONAL CHAR} 

[VARYING] [(int)] [<array_dim>] 

| BLOB [SUB_TYPE {int | subtype_name}] [SEGMENT SIZE int]

[CHARACTER SET charname]

| BLOB [(seglen [, subtype])]

}

<array_dim> = [x:y [, x1:y1 ...]]

Note 2XWHUPRVW��EROGIDFH��EUDFNHWV�PXVW�EH�LQFOXGHG�ZKHQ�GHFODULQJ�DUUD\V�

7KH�JHQHUDO�FDWHJRULHV�RI�GDWDW\SHV�WKDW�DUH�VXSSRUWHG�LQFOXGH�
g &KDUDFWHU�GDWDW\SHV�
g ,QWHJHU�GDWDW\SHV�
g'HFLPDO�GDWDW\SHV��ERWK�IL[HG�DQG�IORDWLQJ�
g $�'$7(�GDWDW\SH�WR�UHSUHVHQW�GDWH�DQG�WLPH��,QWHU%DVH�GRHV�QRW�GLUHFWO\�VXSSRUW�WKH�64/�
'$7(��7,0(��DQG�7,0(67$03�GDWDW\SHV�

g $�%/2%�GDWDW\SH�WR�UHSUHVHQW�XQVWUXFWXUHG�ELQDU\�GDWD��VXFK�DV�JUDSKLFV�DQG�GLJLWL]HG�YRLFH��
g $UUD\V�RI�GDWDW\SHV��H[FHSW�IRU�%/2%�GDWD���
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Note ,I�\RXU�DSSOLFDWLRQ�SURJUDPPLQJ�ODQJXDJH�GRHV�QRW�VXSSRUW�D�SDUWLFXODU�GDWDW\SH��
,QWHU%DVH�HLWKHU�DXWRPDWLFDOO\�FRQYHUWV�WKH�GDWD�WR�DQ�HTXLYDOHQW�GDWDW\SH��DQ�LPSOLFLW�W\SH�
FRQYHUVLRQ���RU�\RX�FDQ�XVH�WKH�cast() IXQFWLRQ�LQ�VHDUFK�FRQGLWLRQV�WR�H[SOLFLWO\�WUDQVODWH�RQH�
GDWDW\SH�LQWR�DQRWKHU�IRU�FRPSDULVRQ�SXUSRVHV��)RU�PRUH�LQIRUPDWLRQ�DERXW�VSHFLI\LQJ�
GDWDW\SHV�DQG�XVLQJ�WKH�cast()�IXQFWLRQ��VHH�&KDSWHU����´6SHFLI\LQJ�'DWDW\SHV�µ

,QWHU%DVH�VXSSRUWV�WKH�IROORZLQJ�GDWDW\SHV��

Name Size Range/Precision Description

BLOB Variable None. BLOB segment size is 
limited to 64K.

Binary large object. Stores large data, such as 
graphics, text, and digitized voice. Basic structural 
unit: segment. BLOB subtype describes BLOB contents. 

CHAR(n) n characters 1 to 32767 bytes.

Character set character size 
determines the maximum 
number of characters that can 
fit in 32K.

Fixed length CHAR or text string type.

Alternate keyword: CHARACTER.

DATE 64 bits 1 Jan 100 to 11 Dec 5941. Also included time information.

DECIMAL
(precision, scale)

variable precision = 1 to 15. Specifies at 
least precision digits of 
precision to store.

scale = 1 to 15. Specifies 
number of decimal places for 
storage. Must be less than or 
equal to precision.

Number with a decimal point scale digits from the 
right. For example, DECIMAL(10, 3) holds numbers 
accurately in the following format:

ppppppp.sss

DOUBLE PRECISION 64 bitsa 1.7 X 10–308 to 1.7 X 10308. Scientific: 15 digits of precision.

FLOAT 32 bits 3.4 X 10–38 to 3.4 X 1038 Single precision: 7 digits of precision. 

INTEGER 32 bits –2,147,483,648 to 
2,147,483,648.

Signed long (longword). 

TABLE 6.1 Datatypes supported by InterBase
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4 'HILQLQJ�D�&+$5$&7(5�6(7
7KH�GDWDW\SH�VSHFLILFDWLRQ�IRU�D�&+$5��9$5&+$5��RU�%/2%�WH[W�FROXPQ�GHILQLWLRQ�FDQ�
LQFOXGH�D�&+$5$&7(5�6(7�FODXVH�WR�VSHFLI\�D�SDUWLFXODU�FKDUDFWHU�VHW�IRU�D�FROXPQ��,I�\RX�GR�
QRW�VSHFLI\�D�FKDUDFWHU�VHW��WKH�FROXPQ�DVVXPHV�WKH�GHIDXOW�GDWDEDVH�FKDUDFWHU�VHW��,I�WKH�
GDWDEDVH�GHIDXOW�FKDUDFWHU�VHW�LV�VXEVHTXHQWO\�FKDQJHG��DOO�FROXPQV�GHILQHG�DIWHU�WKH�FKDQJH�
KDYH�WKH�QHZ�FKDUDFWHU�VHW��EXW�H[LVWLQJ�FROXPQV�DUH�QRW�DIIHFWHG��)RU�D�OLVW�RI�DYDLODEOH�
FKDUDFWHU�VHWV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�&KDSWHU�����´&KDUDFWHU�6HWV�DQG�
&ROODWLRQ 2UGHUV�µ

THE COLLATE CLAUSE

7KH�FROODWLRQ�RUGHU�GHWHUPLQHV�WKH�RUGHU�LQ�ZKLFK�YDOXHV�DUH�VRUWHG��7KH�
&2//$7(�FODXVH�RI�&5($7(�7$%/(�DOORZV�\RX�WR�VSHFLI\�D�SDUWLFXODU�FROODWLRQ�RUGHU�IRU�
FROXPQV�GHILQHG�DV�&+$5�DQG�9$5&+$5�WH[W�GDWDW\SHV��<RX�PXVW�FKRRVH�D�FROODWLRQ�RUGHU�
WKDW�LV�VXSSRUWHG�IRU�WKH�FROXPQ·V�JLYHQ�FKDUDFWHU�VHW��7KH�FKDUDFWHU�VHW�LV�HLWKHU�WKH�GHIDXOW�
FKDUDFWHU�VHW�IRU�WKH�HQWLUH�GDWDEDVH��RU�\RX�FDQ�VSHFLI\�D�GLIIHUHQW�VHW�LQ�WKH�&+$5$&7(5�6(7�
FODXVH�RI�WKH�GDWDW\SH�GHILQLWLRQ��7KH�FROODWLRQ�RUGHU�VHW�DW�WKH�FROXPQ�OHYHO�RYHUULGHV�D�
FROODWLRQ�RUGHU�VHW�DW�WKH�GRPDLQ�OHYHO�

NUMERIC
(precision, scale)

variable precision = 1 to 15. Specifies 
exactly precision digits of 
precision to store.

scale = 1 to 15. Specifies 
number of decimal places for 
storage. Must be less than or 
equal to precision.

Number with a decimal point scale digits from the 
right. For example, NUMERIC(10,3) holds numbers 
accurately in the following format:

ppppppp.sss

SMALLINT 16 bits –32768 to 32767. Signed short (word).

VARCHAR(n) n characters 1 to 32765 bytes.

Character set character size 
determines the maximum 
number of characters that can 
fit in 32K.

Variable length CHAR or text string type. 

Alternate keywords: CHAR VARYING, CHARACTER VARYING

D� $FWXDO�VL]H�RI�'28%/(�LV�SODWIRUP�GHSHQGHQW��0RVW�SODWIRUPV�VXSSRUW�WKH����ELW�VL]H�

Name Size Range/Precision Description

TABLE 6.1 Datatypes supported by InterBase  (continued)
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,Q�WKH�IROORZLQJ�VWDWHPHQW��%22.12�NHHSV�WKH�GHIDXOW�FROODWLQJ�RUGHU�IRU�WKH�GDWDEDVH·V�
GHIDXOW�FKDUDFWHU�VHW��7KH�VHFRQG��7,7/(��DQG�WKLUG��(85238%��FROXPQV�VSHFLI\�GLIIHUHQW�
FKDUDFWHU�VHWV�DQG�FROODWLQJ�RUGHUV�

CREATE TABLE BOOKADVANCE (BOOKNO CHAR(6), 

TITLE CHAR(50) CHARACTER SET DOS437 COLLATE PDOX_INTL, 

EUROPUB CHAR(50) CHARACTER SET ISO8859_1 COLLATE FR_FR);

)RU�D�OLVW�RI�WKH�DYDLODEOH�FKDUDFWHUV�VHWV�DQG�FROODWLRQ�RUGHUV�WKDW�,QWHU%DVH�UHFRJQL]HV��VHH�
&KDSWHU�����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

4 'HILQLQJ�GRPDLQ�EDVHG�FROXPQV
:KHQ�\RX�FUHDWH�D�WDEOH��\RX�FDQ�VHW�FROXPQ�DWWULEXWHV�E\�XVLQJ�DQ�H[LVWLQJ�GRPDLQ�GHILQLWLRQ�
WKDW�KDV�EHHQ�SUHYLRXVO\�VWRUHG�LQ�WKH�GDWDEDVH��$�GRPDLQ�LV�D�JOREDO�FROXPQ�GHILQLWLRQ��
'RPDLQV�PXVW�EH�FUHDWHG�ZLWK�WKH�&5($7(�'20$,1�VWDWHPHQW�EHIRUH�\RX�FDQ�UHIHUHQFH�
WKHP�WR�GHILQH�FROXPQV�ORFDOO\��)RU�LQIRUPDWLRQ�RQ�KRZ�WR�FUHDWH�D�GRPDLQ��VHH�&KDSWHU����
´:RUNLQJ�ZLWK�'RPDLQV�µ

'RPDLQ�EDVHG�FROXPQV�LQKHULW�DOO�WKH�FKDUDFWHULVWLFV�RI�D�GRPDLQ��EXW�WKH�FROXPQ�GHILQLWLRQ�
FDQ�LQFOXGH�D�QHZ�GHIDXOW�YDOXH��DGGLWLRQDO�&+(&.�FRQVWUDLQWV��RU�D�FROODWLRQ�FODXVH�WKDW�
RYHUULGHV�WKH�GRPDLQ�GHILQLWLRQ��,W�FDQ�DOVR�LQFOXGH�DGGLWLRQDO�FROXPQ�FRQVWUDLQWV��<RX�FDQ�
VSHFLI\�D�127�18//�VHWWLQJ�LI�WKH�GRPDLQ�GRHV�QRW�DOUHDG\�GHILQH�RQH�

Note <RX�FDQQRW�RYHUULGH�WKH�GRPDLQ·V�127�18//�VHWWLQJ�ZLWK�D�ORFDO�FROXPQ�GHILQLWLRQ�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�WDEOH��&28175<��UHIHUHQFLQJ�WKH�GRPDLQ��
&28175<1$0(��ZKLFK�ZDV�SUHYLRXVO\�GHILQHG�ZLWK�D�GDWDW\SH�RI�9$5&+$5�����

CREATE TABLE COUNTRY

(COUNTRY COUNTRYNAME NOT NULL PRIMARY KEY,

CURRENCY VARCHAR(10) NOT NULL);

4 'HILQLQJ�H[SUHVVLRQ�EDVHG�FROXPQV
$�FRPSXWHG�FROXPQ�LV�RQH�ZKRVH�YDOXH�LV�FDOFXODWHG�HDFK�WLPH�WKH�FROXPQ�LV�DFFHVVHG�DW�UXQ�
WLPH��7KH�V\QWD[�LV�

<col_name> COMPUTED [BY] (<expr>);

,I�\RX�GR�QRW�VSHFLI\�WKH�GDWDW\SH��,QWHU%DVH�FDOFXODWHV�DQ�DSSURSULDWH�RQH��H[SU�LV�DQ\�
DULWKPHWLF�H[SUHVVLRQ�WKDW�LV�YDOLG�IRU�WKH�GDWDW\SHV�LQ�WKH�FROXPQV��LW�PXVW�UHWXUQ�D�VLQJOH�
YDOXH��DQG�FDQQRW�EH�DQ�DUUD\�RU�UHWXUQ�DQ�DUUD\��&ROXPQV�UHIHUHQFHG�LQ�WKH�H[SUHVVLRQ�PXVW�
H[LVW�EHIRUH�WKH�&20387('�>%<@�FODXVH�FDQ�EH�GHILQHG�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�FRPSXWHG�FROXPQ��)8//B1$0(��E\�
FRQFDWHQDWLQJ�WKH�/$67B1$0(�DQG�),567B1$0(�FROXPQV�
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CREATE TABLE EMPLOYEE

(FIRST_NAME VARCHAR(10) NOT NULL,

LAST_NAME VARCHAR(15) NOT NULL,

FULL_NAME COMPUTED BY (LAST_NAME || ", " || FIRST_NAME));

7KH�QH[W�H[DPSOH�FUHDWHV�D�WDEOH�ZLWK�D�FDOFXODWHG�FROXPQ��1(:B6$/$5<��XVLQJ�WKH�
SUHYLRXVO\�FUHDWHG�(0312�DQG�6$/$5<�GRPDLQV�

CREATE TABLE SALARY_HISTORY

(EMP_NO EMPNO NOT NULL,

CHANGE_DATE DATE DEFAULT "NOW" NOT NULL,

UPDATER_ID VARCHAR(20) NOT NULL,

OLD_SALARY SALARY NOT NULL,

PERCENT_CHANGE DOUBLE PRECISION

DEFAULT 0

NOT NULL

CHECK (PERCENT_CHANGE BETWEEN -50 AND 50),

NEW_SALARY COMPUTED BY

(OLD_SALARY + OLD_SALARY * PERCENT_CHANGE / 100),

PRIMARY KEY (EMP_NO, CHANGE_DATE, UPDATER_ID),

FOREIGN KEY (EMP_NO) REFERENCES EMPLOYEE (EMP_NO)

ON UPDATE CASCADE

ON DELETE CASCADE);

Note &RQVWUDLQWV�RQ�FRPSXWHG�FROXPQV�DUH�QRW�HQIRUFHG��EXW�,QWHU%DVH�GRHV�QRW�UHWXUQ�DQ�
HUURU�LI�\RX�GR�GHILQH�VXFK�D�FRQVWUDLQW�

4 6SHFLI\LQJ�FROXPQ�GHIDXOW�YDOXHV
<RX�FDQ�VHW�DQ�RSWLRQDO�GHIDXOW�YDOXH�WKDW�LV�DXWRPDWLFDOO\�HQWHUHG�LQWR�D�FROXPQ�LI�\RX�GR�
QRW�VSHFLI\�DQ�H[SOLFLW�YDOXH��'HIDXOWV�VHW�DW�WKH�FROXPQ�OHYHO�ZLWK�&5($7(�7$%/(�RU�$/7(5�
7$%/(�RYHUULGH�GHIDXOWV�VHW�DW�WKH�GRPDLQ�OHYHO��'HIDXOWV�FDQ�VDYH�GDWD�HQWU\�WLPH�DQG�
SUHYHQW�GDWD�HQWU\�HUURUV��)RU�H[DPSOH��D�SRVVLEOH�GHIDXOW�IRU�D�'$7(�FROXPQ�FRXOG�EH�WRGD\·V�
GDWH��RU�LQ�D��<�1��IODJ�FROXPQ�IRU�VDYLQJ�FKDQJHV��´<µ�FRXOG�EH�WKH�GHIDXOW�

'HIDXOW�YDOXHV�FDQ�EH�
g OLWHUDO³7KH�GHIDXOW�YDOXH�LV�D�XVHU�VSHFLILHG�VWULQJ��QXPHULF�YDOXH��RU�GDWH�YDOXH�
g 18//³,I�WKH�XVHU�GRHV�QRW�HQWHU�D�YDOXH��D�18//�YDOXH�LV�HQWHUHG�LQWR�WKH�FROXPQ�
g 86(5³7KH�GHIDXOW�LV�WKH�QDPH�RI�WKH�FXUUHQW�XVHU��,I�\RXU�RSHUDWLQJ�V\VWHP�VXSSRUWV�WKH�
XVH�RI���RU����ELW�FKDUDFWHUV�LQ�XVHU�QDPHV��WKHQ�WKH�FROXPQ�LQWR�ZKLFK�86(5�ZLOO�EH�VWRUHG�
PXVW�EH�GHILQHG�XVLQJ�D�FRPSDWLEOH�FKDUDFWHU�VHW�

,Q�WKH�IROORZLQJ�H[DPSOH��WKH�ILUVW�VWDWHPHQW�FUHDWHV�D�GRPDLQ�ZLWK�86(5�QDPHG�DV�WKH�
GHIDXOW��7KH�QH[W�VWDWHPHQW�FUHDWHV�D�WDEOH�WKDW�LQFOXGHV�D�FROXPQ��(17(5('B%<��EDVHG�RQ�
WKH�86(51$0(�GRPDLQ��
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CREATE DOMAIN USERNAME AS VARCHAR(20)

DEFAULT USER;

CREATE TABLE ORDERS (ORDER_DATE DATE, ENTERED_BY USERNAME, ORDER_AMT 

DECIMAL(8,2));

INSERT INTO ORDERS (ORDER_DATE, ORDER_AMT)

VALUES ("1-MAY-93", 512.36);

7KH�,16(57�VWDWHPHQW�GRHV�QRW�LQFOXGH�D�YDOXH�IRU�WKH�(17(5('B%<�FROXPQ��VR�,QWHU%DVH�
DXWRPDWLFDOO\�LQVHUWV�WKH�XVHU�QDPH�RI�WKH�FXUUHQW�XVHU��-60,7+�

SELECT * FROM ORDERS;

4 6SHFLI\LQJ�127�18//�
<RX�FDQ�RSWLRQDOO\�VSHFLI\�127�18//�WR�IRUFH�WKH�XVHU�WR�HQWHU�D�YDOXH��,I�\RX�GR�QRW�VSHFLI\�
127�18//��WKHQ�18//�YDOXHV�DUH�DOORZHG�LQ�WKH�FROXPQ��<RX�FDQQRW�RYHUULGH�D�127�18//�
VHWWLQJ�WKDW�KDV�EHHQ�VHW�DW�D�GRPDLQ�OHYHO�ZLWK�D�ORFDO�FROXPQ�GHILQLWLRQ�

Note ,I�\RX�KDYH�DOUHDG\�VSHFLILHG�18//�DV�D�GHIDXOW�YDOXH��EH�VXUH�QRW�WR�FUHDWH�
FRQWUDGLFWRU\�FRQVWUDLQWV�E\�DOVR�VSHFLI\LQJ�WKH�127�18//�DWWULEXWH��DV�LQ�WKH�IROORZLQJ�
H[DPSOH�

CREATE TABLE MY_TABLE (COUNT INTEGER DEFAULT NULL NOT NULL);

4 'HILQLQJ�LQWHJULW\�FRQVWUDLQWV
,QWHU%DVH�DOORZV�\RX�WR�RSWLRQDOO\�DSSO\�FHUWDLQ�FRQVWUDLQWV�WR�D�FROXPQ��FDOOHG�LQWHJULW\�
FRQVWUDLQWV��ZKLFK�DUH�WKH�UXOHV�WKDW�JRYHUQ�FROXPQ�WR�WDEOH�DQG�WDEOH�WR�WDEOH�UHODWLRQVKLSV��
DQG�YDOLGDWH�GDWD�HQWULHV��7KH\�VSDQ�DOO�WUDQVDFWLRQV�WKDW�DFFHVV�WKH�GDWDEDVH�DQG�DUH�
DXWRPDWLFDOO\�PDLQWDLQHG�E\�WKH�V\VWHP��,QWHJULW\�FRQVWUDLQWV�FDQ�EH�DSSOLHG�WR�DQ�HQWLUH�WDEOH�
RU�WR�DQ�LQGLYLGXDO�FROXPQ�
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7KH�35,0$5<�.(<�DQG�81,48(�LQWHJULW\�FRQVWUDLQWV�HQVXUH�WKDW�WKH�YDOXHV�HQWHUHG�LQWR�D�
FROXPQ�RU�VHW�RI�FROXPQV�DUH�XQLTXH�LQ�HDFK�URZ��,I�\RX�WU\�WR�LQVHUW�D�GXSOLFDWH�YDOXH�LQ�D�
35,0$5<�.(<�RU�81,48(�FROXPQ��WKH�GDWDEDVH�ZLOO�SUHYHQW�WKH�RSHUDWLRQ�DQG�UHWXUQ�DQ�
HUURU��:KHQ�\RX�GHILQH�D�81,48(�RU�35,0$5<�.(<�FROXPQ��GHWHUPLQH�ZKHWKHU�WKH�GDWD�
VWRUHG�LQ�WKH�FROXPQ�LV�LQKHUHQWO\�XQLTXH��)RU�H[DPSOH��QR�WZR�VRFLDO�VHFXULW\�QXPEHUV�RU�
GULYHU·V�OLFHQVH�QXPEHUV�DUH�HYHU�WKH�VDPH��,I�QR�VLQJOH�FROXPQ�KDV�WKLV�SURSHUW\��WKHQ�GHILQH�
WKH�SULPDU\�NH\�DV�D�FRPSRVLWH�RI�WZR�RU�PRUH�FROXPQV�ZKLFK��ZKHQ�WDNHQ�WRJHWKHU��DUH�
XQLTXH�

,Q�WKH�(03/2<((�WDEOH��(03B12�LV�WKH�SULPDU\�NH\�WKDW�XQLTXHO\�LGHQWLILHV�HDFK�HPSOR\HH��
(03B12�LV�WKH�SULPDU\�NH\�EHFDXVH�QR�WZR�YDOXHV�LQ�WKH�FROXPQ�DUH�DOLNH��,I�WKH�(03B12�
FROXPQ�GLG�QRW�H[LVW��WKHQ�QR�RWKHU�FROXPQ�LV�D�FDQGLGDWH�IRU�SULPDU\�NH\�GXH�WR�WKH�KLJK�
SUREDELOLW\�IRU�GXSOLFDWLRQ�RI�YDOXHV��/$67B1$0(��),567B1$0(��DQG�-2%B7,7/(�IDLO�
EHFDXVH�PRUH�WKDQ�RQH�HPSOR\HH�FDQ�KDYH�WKH�VDPH�ILUVW�QDPH��ODVW�QDPH��DQG�MRE�WLWOH��,Q�D�
ODUJH�GDWDEDVH��D�FRPELQDWLRQ�RI�/$67B1$0(�DQG�),567B1$0(�FRXOG�VWLOO�UHVXOW�LQ�GXSOLFDWH�
YDOXHV��$�SULPDU\�NH\�WKDW�FRPELQHV�/$67B1$0(�DQG�3+21(B(;7�PLJKW�ZRUN��EXW�WKHUH�
FRXOG�EH�WZR�SHRSOH�ZLWK�LGHQWLFDO�ODVW�QDPHV�DW�WKH�VDPH�H[WHQVLRQ��,Q�WKLV�WDEOH��WKH�
(03B12�FROXPQ�LV�DFWXDOO\�WKH�RQO\�DFFHSWDEOH�FDQGLGDWH�IRU�WKH�SULPDU\�NH\�EHFDXVH�LW�
JXDUDQWHHV�D�XQLTXH�QXPEHU�IRU�HDFK�HPSOR\HH�LQ�WKH�WDEOH�

$�WDEOH�FDQ�KDYH�RQO\�RQH�SULPDU\�NH\��,I�\RX�GHILQH�D�35,0$5<�.(<�FRQVWUDLQW�DW�WKH�WDEOH�
OHYHO��\RX�FDQQRW�GR�LW�DJDLQ�DW�WKH�FROXPQ�OHYHO��7KH�UHYHUVH�LV�DOVR�WUXH��LI�\RX�GHILQH�D�
35,0$5<�.(<�FRQVWUDLQW�DW�WKH�FROXPQ�OHYHO��\RX�FDQQRW�GHILQH�D�SULPDU\�NH\�DW�WKH�WDEOH�
OHYHO��<RX�PXVW�GHILQH�WKH�127�18//�DWWULEXWH�IRU�D�35,0$5<�.(<�FROXPQ�LQ�RUGHU�WR�
SUHVHUYH�WKH�XQLTXHQHVV�RI�WKH�GDWD�YDOXHV�LQ�WKDW�FROXPQ��

/LNH�SULPDU\�NH\V��D�XQLTXH�NH\�HQVXUHV�WKDW�QR�WZR�URZV�KDYH�WKH�VDPH�YDOXH�IRU�D�VSHFLILHG�
FROXPQ�RU�RUGHUHG�VHW�RI�FROXPQV��<RX�PXVW�GHILQH�WKH�127�18//�DWWULEXWH�IRU�D�81,48(�
FROXPQ��$�XQLTXH�NH\�LV�GLIIHUHQW�IURP�D�SULPDU\�NH\�LQ�WKDW�WKH�81,48(�FRQVWUDLQW�VSHFLILHV�
DOWHUQDWH�NH\V�WKDW�\RX�FDQ�XVH�WR�XQLTXHO\�LGHQWLI\�D�URZ��<RX�FDQ�KDYH�PRUH�WKDQ�RQH�XQLTXH�
NH\�GHILQHG�IRU�D�WDEOH��EXW�WKH�VDPH�VHW�RI�FROXPQV�FDQQRW�PDNH�XS�PRUH�WKDQ�RQH�35,0$5<�
.(<�RU�81,48(�FRQVWUDLQW�IRU�D�WDEOH��/LNH�D�SULPDU\�NH\��D�XQLTXH�NH\�FDQ�EH�UHIHUHQFHG�E\�
D�IRUHLJQ�NH\�LQ�DQRWKHU�WDEOH��

EMP_NO LAST_NAME FIRST_NAME JOB_TITLE PHONE_EXT

10335 Smith John Engineer 4968

21347 Carter Catherine Product Manager 4967

13314 Jones Sarah Senior Writer 4800

TABLE 6.2 The EMPLOYEE table
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$�IRUHLJQ�NH\�LV�D�FROXPQ�RU�VHW�RI�FROXPQV�LQ�RQH�WDEOH�WKDW�FRUUHVSRQG�LQ�H[DFW�RUGHU�WR�D�
FROXPQ�RU�VHW�RI�FROXPQV�GHILQHG�DV�D�SULPDU\�NH\�LQ�DQRWKHU�WDEOH��)RU�H[DPSOH��LQ�WKH�
352-(&7�WDEOH��7($0B/($'(5�LV�D�IRUHLJQ�NH\�UHIHUHQFLQJ�WKH�SULPDU\�NH\��(03B12�LQ�WKH�
(03/2<((�WDEOH�

7KH�SULPDU\�UHDVRQ�IRU�GHILQLQJ�IRUHLJQ�NH\V�LV�WR�HQVXUH�WKDW�GDWD�LQWHJULW\�LV�PDLQWDLQHG�
ZKHQ�PRUH�WKDQ�RQH�WDEOH�XVHV�WKH�VDPH�GDWD��URZV�LQ�WKH�UHIHUHQFLQJ�WDEOH�PXVW�DOZD\V�KDYH�
FRUUHVSRQGLQJ�URZV�LQ�WKH�UHIHUHQFHG�WDEOH��

,QWHU%DVH�HQIRUFHV�UHIHUHQWLDO�LQWHJULW\�LQ�WKH�IROORZLQJ�ZD\V�
g 7KH�XQLTXH�RU�SULPDU\�NH\�FROXPQV�PXVW�DOUHDG\�EH�GHILQHG�EHIRUH�\RX�FDQ�FUHDWH�WKH�IRUHLJQ�
NH\�WKDW�UHIHUHQFHV�WKHP��

PROJ_ID TEAM_LEADER PROJ_NAME PROJ_DESC PRODUCT

DGPII 44 Automap blob data hardware

VBASE 47 Video database blob data software

HWRII 24 Translator upgrade blob data software

TABLE 6.3 The PROJECT table

EMP_NO LAST_NAME FIRST_NAME DEPT_NO JOB_CODE PHONE_EXT SALARY

24 Smith John 100 Eng 4968 64000

48 Carter Catherine 900 Sales 4967 72500

36 Smith Jane 600 Admin 4800 37500

TABLE 6.4 The EMPLOYEE table
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g 5HIHUHQWLDO�LQWHJULW\�FKHFNV�DUH�DYDLODEOH�LQ�WKH�IRUP�RI�WKH�21�83'$7(�DQG�21�'(/(7(�
RSWLRQV�WR�WKH�5()(5(1&(6�VWDWHPHQW��:KHQ�\RX�FUHDWH�D�IRUHLJQ�NH\�E\�GHILQLQJ�D�FROXPQ�
RU�WDEOH�5()(5(1&(6�FRQVWUDLQW��\RX�FDQ�VSHFLI\�ZKDW�VKRXOG�KDSSHQ�WR�WKH�IRUHLJQ�NH\�
ZKHQ�WKH�UHIHUHQFHG�SULPDU\�NH\�FKDQJHV��7KH�RSWLRQV�DUH�

g ,I�\RX�GR�QRW�XVH�WKH�21�83'$7(�DQG�21�'(/(7(�RSWLRQV�ZKHQ�GHILQLQJ�IRUHLJQ�NH\V��\RX�
PXVW�PDNH�VXUH�WKDW�ZKHQ�LQIRUPDWLRQ�FKDQJHV�LQ�RQH�SODFH��LW�FKDQJHV�LQ�DOO�UHIHUHQFLQJ�
FROXPQV�DV�ZHOO��7\SLFDOO\��\RX�ZULWH�WULJJHUV�WR�GR�WKLV��)RU�H[DPSOH��WR�FKDQJH�D�YDOXH�LQ�WKH�
(03B12�FROXPQ�RI�WKH�(03/2<((�WDEOH��WKH�SULPDU\�NH\���WKDW�YDOXH�PXVW�DOVR�EH�XSGDWHG�
LQ�WKH�7($0B/($'(5�FROXPQ�RI�WKH�352-(&7�WDEOH��WKH�IRUHLJQ�NH\���

g ,I�\RX�GHOHWH�D�URZ�IURP�D�WDEOH�WKDW�LV�D�SULPDU\�NH\��\RX�PXVW�ILUVW�GHOHWH�DOO�IRUHLJQ�NH\V�
WKDW�UHIHUHQFH�WKDW�URZ��,I�\RX�XVH�WKH�21�'(/(7(�&$6&$'(�RSWLRQ�ZKHQ�GHILQLQJ�WKH�
IRUHLJQ�NH\V��,QWHU%DVH�GRHV�WKLV�IRU�\RX��

Note :KHQ�\RX�VSHFLI\�6(7�'()$8/7�DV�WKH�DFWLRQ��WKH�GHIDXOW�YDOXH�XVHG�LV�WKH�RQH�LQ�
HIIHFW�ZKHQ�WKH�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQW�ZDV�GHILQHG��:KHQ�WKH�GHIDXOW�IRU�D�IRUHLJQ�
NH\�FROXPQ�LV�FKDQJHG�DIWHU�WKH�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQW�LV�VHW�XS��WKH�FKDQJH�GRHV�QRW�
KDYH�DQ�HIIHFW�RQ�WKH�GHIDXOW�YDOXH�XVHG�LQ�WKH�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQW��

g <RX�FDQQRW�DGG�D�YDOXH�WR�D�FROXPQ�GHILQHG�DV�D�IRUHLJQ�NH\�XQOHVV�WKDW�YDOXH�H[LVWV�LQ�WKH�
UHIHUHQFHG�SULPDU\�NH\��)RU�H[DPSOH��WR�HQWHU�D�YDOXH�LQ�WKH�7($0B/($'(5�FROXPQ�RI�WKH�
352-(&7�WDEOH��WKDW�YDOXH�PXVW�ILUVW�H[LVW�LQ�WKH�(03B12�FROXPQ�RI�WKH�(03/2<((�WDEOH��

7KH�IROORZLQJ�H[DPSOH�VSHFLILHV�WKDW�ZKHQ�D�YDOXH�LV�GHOHWHG�IURP�D�SULPDU\�NH\��WKH�
FRUUHVSRQGLQJ�YDOXHV�LQ�WKH�IRUHLJQ�NH\�DUH�VHW�WR�18//��:KHQ�WKH�SULPDU\�NH\�LV�XSGDWHG��
WKH�FKDQJHV�DUH�FDVFDGHG�VR�WKDW�WKH�FRUUHVSRQGLQJ�IRUHLJQ�NH\�YDOXHV�PDWFK�WKH�QHZ�SULPDU\�
NH\�YDOXHV�

CREATE TABLE PROJECT {

. . .

TEAM LEADER INTEGER REFERENCES EMPLOYEE (EMP_NO)

Action specified Effect on foreign key

NO ACTION [Default] The foreign key does not change (can cause the primary key update or delete 
to fail due to referential integrity checks)

CASCADE The corresponding foreign key is updated or deleted as appropriate to the new value 
of the primary key

SET DEFAULT Every column of the corresponding foreign key is set to its default value; fails if the 
default value of the foreign key is not found in the primary key 

SET NULL Every column of the corresponding foreign key is set to NULL

TABLE 6.5 Referential integrity check options
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ON DELETE SET NULL

ON UPDATE CASCADE

. . .};

REFERENCING TABLES OWNED BY OTHERS

,I�\RX�ZDQW�WR�FUHDWH�D�IRUHLJQ�NH\�WKDW�UHIHUHQFHV�D�WDEOH�RZQHG�E\�VRPHRQH�HOVH��WKDW�RZQHU�
PXVW�ILUVW�XVH�WKH�*5$17�FRPPDQG�WR�JUDQW�\RX�5()(5(1&(6�SULYLOHJHV�RQ�WKDW�WDEOH��
$OWHUQDWHO\��WKH�RZQHU�FDQ�JUDQW�5()(5(1&(6�SULYLOHJHV�WR�D�UROH�DQG�WKHQ�JUDQW�WKDW�UROH�WR�
\RX��6HH�&KDSWHU�����´3ODQQLQJ�6HFXULW\µ�DQG�WKH�/DQJXDJH�5HIHUHQFH�IRU�PRUH�LQIRUPDWLRQ�RQ�
JUDQWLQJ�SULYLOHJHV�WR�XVHUV�DQG�UROHV��6HH�WKH�/DQJXDJH�5HIHUHQFH�IRU�PRUH�RQ�FUHDWLQJ�DQG�
GURSSLQJ�UROHV�

CIRCULAR REFERENCES

:KHQ�WZR�WDEOHV�UHIHUHQFH�HDFK�RWKHU·V�IRUHLJQ�NH\V�DQG�SULPDU\�NH\V��D�FLUFXODU�UHIHUHQFH�
H[LVWV�EHWZHHQ�WKH�WZR�WDEOHV��,Q�WKH�IROORZLQJ�LOOXVWUDWLRQ��WKH�IRUHLJQ�NH\�LQ�WKH�(03/2<((�
WDEOH��'(37B12��UHIHUHQFHV�WKH�SULPDU\�NH\��'(37B12��LQ�WKH�'(3$570(17�WDEOH��
7KHUHIRUH��WKH�SULPDU\�NH\��'(37B12�PXVW�EH�GHILQHG�LQ�WKH�'(3$570(17�WDEOH�EHIRUH�LW�
FDQ�EH�UHIHUHQFHG�E\�D�IRUHLJQ�NH\�LQ�WKH�(03/2<((�WDEOH��,Q�WKH�VDPH�PDQQHU��(03B12��
ZKLFK�LV�WKH�(03/2<((�WDEOH·V�SULPDU\�NH\��PXVW�EH�FUHDWHG�EHIRUH�WKH�'(3$570(17�WDEOH�
FDQ�GHILQH�(03B12�DV�LWV�IRUHLJQ�NH\�

FIGURE 6.1 Circular references

PRIMARY KEY FOREIGN KEY

emp_no dept_no

PRIMARY KEY FOREIGN KEY

dept_no emp_no

EMPLOYEE table

DEPARTMENT table
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7KH�SUREOHP�ZLWK�FLUFXODU�UHIHUHQFLQJ�RFFXUV�ZKHQ�\RX�WU\�WR�LQVHUW�D�QHZ�URZ�LQWR�HLWKHU�
WDEOH��,QVHUWLQJ�D�QHZ�URZ�LQWR�WKH�(03/2<((�WDEOH�FDXVHV�D�QHZ�YDOXH�WR�EH�LQVHUWHG�LQWR�
WKH�'(37B12��IRUHLJQ�NH\��FROXPQ��EXW�\RX�FDQQRW�LQVHUW�D�YDOXH�LQWR�WKH�IRUHLJQ�NH\�
FROXPQ�XQOHVV�WKDW�YDOXH�DOUHDG\�H[LVWV�LQ�WKH�'(37B12��SULPDU\�NH\��FROXPQ�RI�WKH�
'(3$570(17�WDEOH��,W�LV�DOVR�WUXH�WKDW�\RX�FDQQRW�DGG�D�QHZ�URZ�WR�WKH�'(3$570(17�WDEOH�
XQOHVV�WKH�YDOXHV�SODFHG�LQ�WKH�(03B12��IRUHLJQ�NH\��FROXPQ�DOUHDG\�H[LVW�LQ�WKH�(03B12�
�SULPDU\�NH\��FROXPQ�RI�WKH�(03/2<((�WDEOH��7KHUHIRUH��\RX�DUH�LQ�D�GHDGORFN�VLWXDWLRQ�
EHFDXVH�\RX�FDQQRW�DGG�D�QHZ�URZ�WR�HLWKHU�WDEOH��

,QWHU%DVH�JHWV�DURXQG�WKH�SUREOHP�RI�FLUFXODU�UHIHUHQFLQJ�E\�DOORZLQJ�\RX�WR�LQVHUW�D�18//�
YDOXH�LQWR�D�IRUHLJQ�NH\�FROXPQ�EHIRUH�WKH�FRUUHVSRQGLQJ�SULPDU\�NH\�YDOXH�H[LVWV��7KH�
IROORZLQJ�H[DPSOH�LOOXVWUDWHV�WKH�VHTXHQFH�IRU�LQVHUWLQJ�D�QHZ�URZ�LQWR�HDFK�WDEOH�

g ,QVHUW�D�QHZ�URZ�LQWR�WKH�(03/2<((�WDEOH�E\�SODFLQJ�´�µ�LQ�WKH�(03B12�SULPDU\�NH\�
FROXPQ��DQG�D�18//�LQ�WKH�'(37B12�IRUHLJQ�NH\�FROXPQ�

g ,QVHUW�D�QHZ�URZ�LQWR�WKH�'(3$570(17�WDEOH��SODFLQJ�´�µ�LQ�WKH�'(37B12�SULPDU\�NH\�
FROXPQ��DQG�´�µ�LQ�WKH�IRUHLJQ�NH\�FROXPQ�

g 8VH�$/7(5�7$%/(�WR�PRGLI\�WKH�(03/2<((�WDEOH��&KDQJH�WKH�'(37B12�FROXPQ�IURP�
18//�WR�´��µ

HOW TO DECLARE CONSTRAINTS

:KHQ�GHFODULQJ�D�WDEOH�OHYHO�RU�D�FROXPQ�OHYHO�FRQVWUDLQW��\RX�FDQ�RSWLRQDOO\�QDPH�WKH�
FRQVWUDLQW�XVLQJ�WKH�&21675$,17�FODXVH��,I�\RX�RPLW�WKH�&21675$,17�FODXVH��,QWHU%DVH�
JHQHUDWHV�D�XQLTXH�V\VWHP�FRQVWUDLQW�QDPH�ZKLFK�LV�VWRUHG�LQ�WKH�V\VWHP�WDEOH��
5'%�5(/$7,21B&21675$,176�

7,3 7R�HQVXUH�WKDW�WKH�FRQVWUDLQW�QDPHV�DUH�YLVLEOH�LQ�5'%�5(/$7,21B&21675$,176��FRPPLW�
\RXU�WUDQVDFWLRQ�EHIRUH�WU\LQJ�WR�YLHZ�WKH�FRQVWUDLQW�LQ�WKH�5'%�5(/$7,21B&21675$,176�
V\VWHP�WDEOH�

7KH�V\QWD[�IRU�D�FROXPQ�OHYHO�FRQVWUDLQW�LV�

<col_constraint> = [CONSTRAINT constraint] <constraint_def> 

[<col_constraint> ...]

<constraint_def> = {UNIQUE | PRIMARY KEY 

| CHECK (<search_condition>) 

| REFERENCES other_table [(other_col [, other_col …])]

[ON DELETE {NO ACTION|CASCADE|SET DEFAULT|SET NULL}]

[ON UPDATE {NO ACTION|CASCADE|SET DEFAULT|SET NULL}]

}

7KH�V\QWD[�IRU�D�WDEOH�OHYHO�FRQVWUDLQW�LV�

<tconstraint> = [CONSTRAINT constraint]  <tconstraint_def> 

[< tconstraint> ...]
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<tconstraint_def> = {{PRIMARY KEY | UNIQUE} (col [, col …]) 

| FOREIGN KEY ( col [, col …])  REFERENCES other_table 

[ON DELETE {NO ACTION|CASCADE|SET DEFAULT|SET NULL}]

[ON UPDATE {NO ACTION|CASCADE|SET DEFAULT|SET NULL}]

| CHECK ( <search_condition>)}

7,3 $OWKRXJK�QDPLQJ�D�FRQVWUDLQW�LV�RSWLRQDO��DVVLJQLQJ�D�GHVFULSWLYH�QDPH�ZLWK�WKH�
&21675$,17�FODXVH�FDQ�PDNH�WKH�FRQVWUDLQW�HDVLHU�WR�ILQG�IRU�FKDQJLQJ�RU�GURSSLQJ��DQG�
HDVLHU�WR�ILQG�ZKHQ�LWV�QDPH�DSSHDUV�LQ�D�FRQVWUDLQW�YLRODWLRQ�HUURU�PHVVDJH�

7KH�IROORZLQJ�VWDWHPHQW�LOOXVWUDWHV�KRZ�WR�FUHDWH�D�VLPSOH��FROXPQ�OHYHO�35,0$5<�.(<�
FRQVWUDLQW�

CREATE TABLE COUNTRY

(COUNTRY COUNTRYNAME NOT NULL PRIMARY KEY,

 CURRENCY VARCHAR(10) NOT NULL);

7KH�QH[W�H[DPSOH�LOOXVWUDWHV�KRZ�WR�FUHDWH�D�81,48(�FRQVWUDLQW�DW�ERWK�WKH�
FROXPQ�OHYHO�DQG�WKH�WDEOH�OHYHO�

CREATE TABLE STOCK 

(MODEL SMALLINT NOT NULL UNIQUE,

MODELNAME CHAR(10) NOT NULL, 

ITEMID INTEGER NOT NULL, CONSTRAINT MOD_UNIQUE UNIQUE (MODELNAME, 

ITEMID));

4 'HILQLQJ�D�&+(&.�FRQVWUDLQW
<RX�FDQ�VSHFLI\�D�FRQGLWLRQ�RU�UHTXLUHPHQW�RQ�D�GDWD�YDOXH�DW�WKH�WLPH�WKH�GDWD�LV�HQWHUHG�E\�
DSSO\LQJ�D�&+(&.�FRQVWUDLQW�WR�D�FROXPQ��8VH�&+(&.�FRQVWUDLQWV�WR�HQIRUFH�D�FRQGLWLRQ�WKDW�
PXVW�EH�WUXH�EHIRUH�DQ�LQVHUW�RU�DQ�XSGDWH�WR�D�FROXPQ�RU�JURXS�RI�FROXPQV�LV�DOORZHG��7KH�
VHDUFK�FRQGLWLRQ�YHULILHV�ZKHWKHU�WKH�YDOXH�HQWHUHG�IDOOV�ZLWKLQ�D�FHUWDLQ�SHUPLVVLEOH�UDQJH��
RU�PDWFKHV�LW�WR�RQH�YDOXH�LQ�D�OLVW�RI�YDOXHV��7KH�VHDUFK�FRQGLWLRQ�FDQ�DOVR�FRPSDUH�WKH�YDOXH�
HQWHUHG�ZLWK�GDWD�YDOXHV�LQ�RWKHU�FROXPQV�

Note $�&+(&.�FRQVWUDLQW�JXDUDQWHHV�GDWD�LQWHJULW\�RQO\�ZKHQ�WKH�YDOXHV�EHLQJ�YHULILHG�DUH�
LQ�WKH�VDPH�URZ�WKDW�LV�EHLQJ�LQVHUWHG�DQG�GHOHWHG��,I�\RX�WU\�WR�FRPSDUH�YDOXHV�LQ�GLIIHUHQW�URZV�
RI�WKH�VDPH�WDEOH�RU�LQ�GLIIHUHQW�WDEOHV��DQRWKHU�XVHU�FRXOG�ODWHU�PRGLI\�WKRVH�YDOXHV��WKXV�
LQYDOLGDWLQJ�WKH�RULJLQDO�&+(&.�FRQVWUDLQW�WKDW�ZDV�DSSOLHG�DW�LQVHUWLRQ�WLPH�

,Q�WKH�IROORZLQJ�H[DPSOH��WKH�&+(&.�FRQVWUDLQW�LV�JXDUDQWHHG�WR�EH�VDWLVILHG�

CHECK (VALUE (COL_1 > COL_2));

INSERT INTO TABLE_1 (COL_1, COL_2) VALUES (5,6);

7KH�V\QWD[�IRU�FUHDWLQJ�D�&+(&.�FRQVWUDLQW�LV�
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CHECK (<search condition>);

<search_condition> = {<val> <operator>

{<val> | (<select_one>)} 

| <val> [NOT] BETWEEN <val> AND <val> 

| <val> [NOT] LIKE <val> [ESCAPE <val>] 

| <val> [NOT] IN (<val> [, <val> ...] | <select_list>) 

| <val> IS [NOT] NULL 

| <val> {[NOT] {= | < | >} | >= | <=} 

{ALL | SOME | ANY} (<select_list>) 

| EXISTS (<select_expr>) 

| SINGULAR (<select_expr>) 

| <val> [NOT] CONTAINING <val> 

| <val> [NOT] STARTING [WITH] <val> 

| (<search_condition>) 

| NOT <search_condition> 

| <search_condition> OR <search_condition> 

| <search_condition> AND <search_condition>}

:KHQ�FUHDWLQJ�&+(&.�FRQVWUDLQWV��WKH�IROORZLQJ�UHVWULFWLRQV�DSSO\�
g $�&+(&.�FRQVWUDLQW�FDQQRW�UHIHUHQFH�D�GRPDLQ�
g $�FROXPQ�FDQ�KDYH�RQO\�RQH�&+(&.�FRQVWUDLQW�
g2Q�D�GRPDLQ�EDVHG�FROXPQ��\RX�FDQQRW�RYHUULGH�D�&+(&.�FRQVWUDLQW�LPSRVHG�E\�WKH�
GRPDLQ�ZLWK�D�ORFDO�&+(&.�FRQVWUDLQW��$�FROXPQ�EDVHG�RQ�D�GRPDLQ�FDQ�DGG�DGGLWLRQDO�
&+(&.�FRQVWUDLQWV�WR�WKH�ORFDO�FROXPQ�GHILQLWLRQ��

,Q�WKH�QH[W�H[DPSOH��D�&+(&.�FRQVWUDLQW�LV�SODFHG�RQ�WKH�6$/$5<�GRPDLQ��9$/8(�LV�D�
SODFHKROGHU�IRU�WKH�QDPH�RI�D�FROXPQ�WKDW�ZLOO�HYHQWXDOO\�EH�EDVHG�RQ�WKH�GRPDLQ��

CREATE DOMAIN BUDGET

AS NUMERIC(12,2)

DEFAULT 0

CHECK (VALUE > 0);

7KH�QH[W�VWDWHPHQW�LOOXVWUDWHV�35,0$5<�.(<��)25(,*1�.(<��&+(&.��DQG�WKH�UHIHUHQWLDO�
LQWHJULW\�FRQVWUDLQWV�21�83'$7(�DQG�21�'(/(7(��7KH�35,0$5<�.(<�FRQVWUDLQW�LV�EDVHG�
RQ�WKUHH�FROXPQV��VR�LW�LV�D�WDEOH�OHYHO�FRQVWUDLQW��7KH�)25(,*1�.(<�FROXPQ�
�-2%B&28175<��UHIHUHQFHV�WKH�35,0$5<�.(<�FROXPQ��&28175<��LQ�WKH�WDEOH��&28175<��
:KHQ�WKH�SULPDU\�NH\�FKDQJHV��WKH�21�83'$7(�DQG�21�'(/(7(�FODXVHV�JXDUDQWHH�WKDW�WKH�
IRUHLJQ�NH\�FROXPQ�ZLOO�UHIOHFW�WKH�FKDQJHV��7KLV�H[DPSOH�DOVR�LOOXVWUDWHV�XVLQJ�GRPDLQV�
�-2%&2'(��-2%*5$'(��&28175<1$0(��6$/$5<��DQG�D�&+(&.�FRQVWUDLQW�WR�GHILQH�
FROXPQV�

CREATE TABLE JOB

(JOB_CODE JOBCODE NOT NULL,
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JOB_GRADE JOBGRADE NOT NULL,

JOB_COUNTRY COUNTRYNAME NOT NULL,

JOB_TITLE VARCHAR(25) NOT NULL,

MIN_SALARY SALARY NOT NULL,

MAX_SALARY SALARY NOT NULL,

JOB_REQUIREMENT BLOB(400,1),

LANGUAGE_REQ VARCHAR(15) [5],

PRIMARY KEY (JOB_CODE, JOB_GRADE, JOB_COUNTRY),

FOREIGN KEY (JOB_COUNTRY) REFERENCES COUNTRY (COUNTRY)

ON UPDATE CASCADE

ON DELETE CASCADE,

CHECK (MIN_SALARY < MAX_SALARY));

Altering tables
8VH�$/7(5�7$%/(�WR�PRGLI\�WKH�VWUXFWXUH�RI�DQ�H[LVWLQJ�WDEOH��$/7(5�7$%/(�DOORZV�\RX�WR�

g $GG�D�QHZ�FROXPQ�WR�D�WDEOH�
g'URS�D�FROXPQ�IURP�D�WDEOH�
g'URS�LQWHJULW\�FRQVWUDLQWV�IURP�D�WDEOH�RU�FROXPQ��

<RX�FDQ�SHUIRUP�DQ\�QXPEHU�RI�WKH�DERYH�RSHUDWLRQV�ZLWK�D�VLQJOH�$/7(5�7$%/(�VWDWHPHQW��
$�WDEOH�FDQ�EH�DOWHUHG�E\�LWV�FUHDWRU��WKH�6<6'%$�XVHU��DQG�DQ\�XVHUV�ZLWK�RSHUDWLQJ�V\VWHP�
URRW�SULYLOHJHV�

Before using ALTER TABLE

%HIRUH�PRGLI\LQJ�RU�GURSSLQJ�FROXPQV�LQ�D�WDEOH��\RX�QHHG�WR�GR�WKUHH�WKLQJV�

�� 0DNH�VXUH�\RX�KDYH�WKH�SURSHU�GDWDEDVH�SULYLOHJHV�

�� 6DYH�WKH�H[LVWLQJ�GDWD�

�� 'URS�DQ\�FRQVWUDLQWV�RQ�WKH�FROXPQ�

4 6DYLQJ�H[LVWLQJ�GDWD
%HIRUH�PRGLI\LQJ�DQ�H[LVWLQJ�FROXPQ�GHILQLWLRQ�XVLQJ�$/7(5�7$%/(��\RX�PXVW�SUHVHUYH�
H[LVWLQJ�GDWD��RU�LW�ZLOO�EH�ORVW�

3UHVHUYLQJ�GDWD�LQ�D�FROXPQ�DQG�PRGLI\LQJ�WKH�GHILQLWLRQ�IRU�D�FROXPQ��LV�D�VL[�VWHS�SURFHVV�
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�� $GG�D�WHPSRUDU\�FROXPQ�WR�WKH�WDEOH�ZKRVH�GHILQLWLRQ�PLUURUV�WKH�FXUUHQW�
FROXPQ�WR�EH�FKDQJHG�

�� &RS\�WKH�GDWD�IURP�WKH�FROXPQ�WR�EH�FKDQJHG�WR�WKH�WHPSRUDU\�FROXPQ�

�� 'URS�WKH�FROXPQ�WR�EH�FKDQJHG�

�� $GG�D�QHZ�FROXPQ�GHILQLWLRQ��JLYLQJ�LW�WKH�VDPH�QDPH�DV�WKH�GURSSHG�FROXPQ�

�� &RS\�WKH�GDWD�IURP�WKH�WHPSRUDU\�FROXPQ�WR�WKH�QHZ�FROXPQ�

�� 'URS�WKH�WHPSRUDU\�FROXPQ�

)RU�H[DPSOH��VXSSRVH�WKH�(03/2<((�WDEOH�FRQWDLQV�D�FROXPQ��2)),&(B12��GHILQHG�WR�KROG�
D�GDWDW\SH�RI�&+$5�����DQG�VXSSRVH�WKDW�WKH�VL]H�RI�WKH�FROXPQ�QHHGV�WR�EH�LQFUHDVHG�E\�RQH��
7KH�IROORZLQJ�QXPEHUHG�VHTXHQFH�GHVFULEHV�HDFK�VWHS�DQG�SURYLGHV�VDPSOH�FRGH�

�� )LUVW��FUHDWH�D�WHPSRUDU\�FROXPQ�WR�KROG�WKH�GDWD�LQ�2)),&(B12�GXULQJ�WKH�
PRGLILFDWLRQ�SURFHVV�

ALTER TABLE EMPLOYEE ADD TEMP_NO CHAR(3);

�� 0RYH�H[LVWLQJ�GDWD�IURP�2)),&(B12�WR�7(03B12�WR�SUHVHUYH�LW�

UPDATE EMPLOYEE

SET TEMP_NO = OFFICE_NO;

�� $IWHU�WKH�GDWD�LV�PRYHG��GURS�WKH�2)),&(B12�FROXPQ�

ALTER TABLE DROP OFFICE_NO;

�� $GG�D�QHZ�FROXPQ�GHILQLWLRQ�IRU�2)),&(B12��VSHFLI\LQJ�WKH�GDWDW\SH�DQG�QHZ�
VL]H�

ALTER TABLE ADD OFFICE_NO CHAR(4);

�� 0RYH�WKH�GDWD�IURP�7(03B12�WR�2)),&(B12�

UPDATE EMPLOYEE

SET OFFICE_NO = TEMP_NO;

�� )LQDOO\��GURS�WKH�7(03B12�FROXPQ�

ALTER TABLE DROP TEMP_NO;

4 'URSSLQJ�FROXPQV
%HIRUH�DWWHPSWLQJ�WR�GURS�RU�PRGLI\�D�FROXPQ��\RX�VKRXOG�EH�DZDUH�RI�WKH�GLIIHUHQW�ZD\V�
WKDW�$/7(5�7$%/(�FDQ�IDLO�

g 7KH�SHUVRQ�DWWHPSWLQJ�WR�DOWHU�GDWD�GRHV�QRW�KDYH�WKH�UHTXLUHG�SULYLOHJHV�
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g &XUUHQW�GDWD�LQ�D�WDEOH�YLRODWHV�D�35,0$5<�.(<�RU�81,48(�FRQVWUDLQW�GHILQLWLRQ�DGGHG�WR�
WKH�WDEOH��WKHUH�LV�GXSOLFDWH�GDWD�LQ�FROXPQV�WKDW�\RX�DUH�WU\LQJ�WR�GHILQH�DV�35,0$5<�.(<�RU�
81,48(��

g 7KH�FROXPQ�WR�EH�GURSSHG�LV�SDUW�RI�D�81,48(��35,0$5<��RU�)25(,*1�.(<�FRQVWUDLQW�
g 7KH�FROXPQ�LV�XVHG�LQ�D�&+(&.�FRQVWUDLQW��:KHQ�DOWHULQJ�D�FROXPQ�EDVHG�RQ�D�GRPDLQ��\RX�
FDQ�VXSSO\�DQ�DGGLWLRQDO�&+(&.�FRQVWUDLQW�IRU�WKH�FROXPQ��&KDQJHV�WR�WDEOHV�WKDW�FRQWDLQ�
&+(&.�FRQVWUDLQWV�ZLWK�VXETXHULHV�FDQ�FDXVH�FRQVWUDLQW�YLRODWLRQV�

g 7KH�FROXPQ�LV�XVHG�LQ�DQRWKHU�YLHZ��WULJJHU��RU�LQ�WKH�YDOXH�H[SUHVVLRQ�RI�D�FRPSXWHG�FROXPQ�

,03257$17 <RX�PXVW�GURS�WKH�FRQVWUDLQW�RU�FRPSXWHG�FROXPQ�EHIRUH�GURSSLQJ�WKH�WDEOH�FROXPQ��<RX�
FDQQRW�GURS�35,0$5<�.(<�DQG�81,48(�FRQVWUDLQWV�LI�WKH\�DUH�UHIHUHQFHG�E\�)25(,*1�
.(<�FRQVWUDLQWV��,Q�WKLV�FDVH��GURS�WKH�)25(,*1�.(<�FRQVWUDLQW�EHIRUH�GURSSLQJ�WKH�
35,0$5<�.(<�RU�81,48(�NH\�LW�UHIHUHQFHV��)LQDOO\��\RX�FDQ�GURS�WKH�FROXPQ�

,03257$17 :KHQ�\RX�DOWHU�RU�GURS�D�FROXPQ��DOO�GDWD�VWRUHG�LQ�LW�LV�ORVW�

Using ALTER TABLE

$/7(5�7$%/(�DOORZV�\RX�WR�PDNH�WKH�IROORZLQJ�FKDQJHV�WR�DQ�H[LVWLQJ�WDEOH�
g $GG�QHZ�FROXPQ�GHILQLWLRQV��7R�FUHDWH�D�FROXPQ�XVLQJ�DQ�H[LVWLQJ�QDPH��\RX�PXVW�GURS�
H[LVWLQJ�FROXPQ�GHILQLWLRQV�EHIRUH�DGGLQJ�QHZ�RQHV�

g $GG�QHZ�WDEOH�FRQVWUDLQWV��7R�FUHDWH�D�FRQVWUDLQW�XVLQJ�DQ�H[LVWLQJ�QDPH��\RX�PXVW�GURS�
H[LVWLQJ�FRQVWUDLQWV�ZLWK�WKDW�QDPH�EHIRUH�DGGLQJ�D�QHZ�RQH�

g'URS�H[LVWLQJ�FROXPQ�GHILQLWLRQV�ZLWKRXW�DGGLQJ�QHZ�RQHV�
g'URS�H[LVWLQJ�WDEOH�FRQVWUDLQWV�ZLWKRXW�DGGLQJ�QHZ�RQHV�

)RU�D�GHWDLOHG�VSHFLILFDWLRQ�RI�$/7(5�7$%/(�V\QWD[��VHH�WKH�/DQJXDJH�5HIHUHQFH��

4 $GGLQJ�D�QHZ�FROXPQ�WR�D�WDEOH
7KH�V\QWD[�IRU�DGGLQJ�D�FROXPQ�ZLWK�$/7(5�7$%/(�LV�

ALTER TABLE table ADD <col_def>

<col_def> = col {<datatype> | [COMPUTED [BY] (<expr>) | domain}

[DEFAULT {literal | NULL | USER}] 

[NOT NULL] [<col_constraint>] 

[COLLATE collation]
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<col_constraint> = [CONSTRAINT constraint] <constraint_def> 

[<col_constraint>]

<constraint_def> = {PRIMARY KEY | UNIQUE

| CHECK (<search_condition>) 

| REFERENCES other_table [(other_col [, other_col …])]

[ON DELETE {NO ACTION|CASCADE|SET DEFAULT|SET NULL}]

[ON UPDATE {NO ACTION|CASCADE|SET DEFAULT|SET NULL}]}

)RU�WKH�FRPSOHWH�V\QWD[�RI�$/7(5�7$%/(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�DGGV�D�FROXPQ��(03B12��WR�WKH�(03/2<((�WDEOH�XVLQJ�
WKH�(0312�GRPDLQ�

ALTER TABLE EMPLOYEE ADD EMP_NO EMPNO NOT NULL;

<RX�FDQ�DGG�PXOWLSOH�FROXPQV�WR�D�WDEOH�DW�WKH�VDPH�WLPH��6HSDUDWH�FROXPQ�GHILQLWLRQV�ZLWK�
FRPPDV��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�DGGV�WZR�FROXPQV��(03B12��DQG�
)8//B1$0(��WR�WKH�(03/2<((�WDEOH��)8//B1$0(�LV�D�FRPSXWHG�FROXPQ��D�FROXPQ�WKDW�
GHULYHV�LW�YDOXHV�IURP�FDOFXODWLRQV�EDVHG�RQ�WZR�RWKHU�FROXPQV�DOUHDG\�GHILQHG�IRU�WKH�
(03/2<((�WDEOH�

ALTER TABLE EMPLOYEE

ADD EMP_NO EMPNO NOT NULL,

ADD FULL_NAME COMPUTED BY (LAST_NAME || ', ' || FIRST_NAME);

<RX�FDQ�DOVR�GHILQH�LQWHJULW\�FRQVWUDLQWV�IRU�FROXPQV�WKDW�\RX�DGG�WR�WKH�WDEOH��)RU�H[DPSOH��
WKH�QH[W�VWDWHPHQW�DGGV�WZR�FROXPQV��&$3,7$/�DQG�/$5*(67B&,7<��WR�WKH�&28175<�WDEOH��
DQG�GHILQHV�D�81,48(�FRQVWUDLQW�RQ�&$3,7$/�

ALTER TABLE COUNTRY

ADD CAPITAL VARCHAR(25) UNIQUE,

ADD LARGEST_CITY VARCHAR(25) NOT NULL;

4 $GGLQJ�QHZ�WDEOH�FRQVWUDLQWV
<RX�FDQ�XVH�$/7(5�7$%/(�WR�DGG�D�QHZ�WDEOH�OHYHO�FRQVWUDLQW��7KH�V\QWD[�LV�

ALTER TABLE name ADD [CONSTRAINT constraint] <tconstraint_opt>;

ZKHUH�WFRQVWUDLQWBRSW�LV�D�35,0$5<�.(<��)25(,*1�.(<��81,48(��RU�&+(&.�FRQVWUDLQW��)RU�
H[DPSOH�

ALTER TABLE EMPLOYEE

ADD CONSTRAINT DEPT_NO UNIQUE(PHONE_EXT);
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4 'URSSLQJ�DQ�H[LVWLQJ�FROXPQ�IURP�D�WDEOH
<RX�FDQ�XVH�$/7(5�7$%/(�WR�GHOHWH�D�FROXPQ�GHILQLWLRQ�DQG�LWV�GDWD�IURP�D�WDEOH��$�FROXPQ�
FDQ�EH�GURSSHG�RQO\�E\�WKH�RZQHU�RI�WKH�WDEOH��,I�DQRWKHU�XVHU�LV�DFFHVVLQJ�D�WDEOH�ZKHQ�\RX�
DWWHPSW�WR�GURS�D�FROXPQ��WKH�RWKHU�XVHU·V�WUDQVDFWLRQ�ZLOO�FRQWLQXH�WR�KDYH�DFFHVV�WR�WKH�WDEOH�
XQWLO�WKDW�WUDQVDFWLRQ�FRPSOHWHV��,QWHU%DVH�SRVWSRQHV�WKH�GURS�XQWLO�WKH�WDEOH�LV�QR�ORQJHU�LQ�
XVH��

7KH�V\QWD[�IRU�GURSSLQJ�D�FROXPQ�ZLWK�$/7(5�7$%/(�LV�

ALTER TABLE name DROP colname [, colname ...];

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�GURSV�WKH�(03B12�FROXPQ�IURP�WKH�(03/2<((�WDEOH�

ALTER TABLE EMPLOYEE DROP EMP_NO;

0XOWLSOH�FROXPQV�FDQ�EH�GURSSHG�ZLWK�D�VLQJOH�$/7(5�7$%/(�VWDWHPHQW��

ALTER TABLE EMPLOYEE

DROP EMP_NO,

DROP FULL_NAME;

,03257$17 <RX�FDQQRW�GHOHWH�D�FROXPQ�WKDW�LV�SDUW�RI�D�81,48(��35,0$5<�.(<��RU�)25(,*1�.(<�
FRQVWUDLQW��,Q�WKH�SUHYLRXV�H[DPSOH��(03B12�LV�WKH�35,0$5<�.(<�IRU�WKH�(03/2<((�
WDEOH��VR�\RX�FDQQRW�GURS�WKLV�FROXPQ�XQOHVV�\RX�ILUVW�GURS�WKH�35,0$5<�.(<�FRQVWUDLQW��

4 'URSSLQJ�H[LVWLQJ�FRQVWUDLQWV�IURP�D�FROXPQ
<RX�PXVW�GURS�FRQVWUDLQWV�IURP�D�FROXPQ�LQ�WKH�FRUUHFW�VHTXHQFH��6HH�WKH�IROORZLQJ�&5($7(�
7$%/(�H[DPSOH��%HFDXVH�WKHUH�LV�D�IRUHLJQ�NH\�LQ�WKH�352-(&7�WDEOH�WKDW�UHIHUHQFHV�WKH�
SULPDU\�NH\��(03B12��RI�WKH�(03/2<((�WDEOH��\RX�PXVW�ILUVW�GURS�WKH�IRUHLJQ�NH\�UHIHUHQFH�
EHIRUH�\RX�FDQ�GURS�WKH�35,0$5<�.(<�FRQVWUDLQW�LQ�WKH�(03/2<((�WDEOH��

CREATE TABLE PROJECT

(PROJ_ID PROJNO NOT NULL,

PROJ_NAME VARCHAR(20) NOT NULL UNIQUE,

PROJ_DESC BLOB(800,1),

TEAM_LEADER EMPNO,

PRODUCT PRODTYPE,

PRIMARY KEY (PROJ_ID),

CONSTRAINT TEAM_CONSTRT FOREIGN KEY (TEAM_LEADER) REFERENCES

EMPLOYEE (EMP_NO));

7KH�SURSHU�VHTXHQFH�LV�

ALTER TABLE PROJECT

DROP CONSTRAINT TEAM_CONSTRT;
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ALTER TABLE EMPLOYEE

DROP CONSTRAINT EMP_NO_CONSTRT;

ALTER TABLE EMPLOYEE

DROP EMP_NO;

Note &RQVWUDLQW�QDPHV�DUH�LQ�WKH�V\VWHP�WDEOH��5'%�5(/$7,21B&21675$,176�

,Q�DGGLWLRQ��\RX�FDQQRW�GHOHWH�D�FROXPQ�LI�LW�LV�UHIHUHQFHG�E\�DQRWKHU�FROXPQ·V�&+(&.�
FRQVWUDLQW��7R�GURS�WKH�FROXPQ��ILUVW�GURS�WKH�&+(&.�FRQVWUDLQW��WKHQ�GURS�WKH�FROXPQ�

4 6XPPDU\�RI�$/7(5�7$%/(�DUJXPHQWV
:KHQ�\RX�XVH�$/7(5�7$%/(�WR�DGG�FROXPQ�GHILQLWLRQV�DQG�FRQVWUDLQWV��\RX�FDQ�VSHFLI\�DOO�
RI�WKH�VDPH�DUJXPHQWV�WKDW�\RX�XVH�LQ�&5($7(�7$%/(��DOO�FROXPQ�GHILQLWLRQV��FRQVWUDLQWV��
DQG�GDWDW\SH�DUJXPHQWV�DUH�WKH�VDPH��ZLWK�WKH�H[FHSWLRQ�RI�WKH�RSHUDWLRQ�DUJXPHQW��7KH�
IROORZLQJ�RSHUDWLRQV�DUH�DYDLODEOH�IRU�$/7(5�7$%/(�

g $GG�D�QHZ�FROXPQ�GHILQLWLRQ�ZLWK�$''�FROBGHI�
g $GG�D�QHZ�WDEOH�FRQVWUDLQW�ZLWK�$''�WDEOHBFRQVWUDLQW�
g'URS�DQ�H[LVWLQJ�FROXPQ�ZLWK�'523�FRO�
g'URS�DQ�H[LVWLQJ�FRQVWUDLQW�ZLWK�'523�&21675$,17�FRQVWUDLQW�

Dropping tables 
8VH�'523�7$%/(�WR�GHOHWH�DQ�HQWLUH�WDEOH�IURP�WKH�GDWDEDVH�

Note ,I�\RX�ZDQW�WR�GURS�FROXPQV�IURP�D�WDEOH��XVH�$/7(5�7$%/(�

Dropping a table
8VH�'523�7$%/(�WR�UHPRYH�D�WDEOH·V�GDWD��PHWDGDWD��DQG�LQGH[HV�IURP�D�GDWDEDVH��,W�DOVR�
GURSV�DQ\�WULJJHUV�WKDW�DUH�EDVHG�RQ�WKH�WDEOH��$�WDEOH�FDQ�EH�GURSSHG�E\�LWV�FUHDWRU��WKH�
6<6'%$�XVHU��RU�DQ\�XVHU�ZLWK�RSHUDWLQJ�V\VWHP�URRW�SULYLOHJHV�

<RX�FDQQRW�GURS�D�WDEOH�WKDW�LV�UHIHUHQFHG�LQ�D�FRPSXWHG�FROXPQ��D�YLHZ��LQWHJULW\�FRQVWUDLQW��
RU�VWRUHG�SURFHGXUH��<RX�FDQQRW�GURS�D�WDEOH�WKDW�LV�EHLQJ�XVHG�E\�DQ�DFWLYH�WUDQVDFWLRQ�XQWLO�
WKH�WDEOH�LV�QR�ORQJHU�LQ�XVH�

'523�7$%/(�IDLOV�DQG�UHWXUQV�DQ�HUURU�LI�
g 7KH�SHUVRQ�ZKR�DWWHPSWV�WR�GURS�WKH�WDEOH�LV�QRW�WKH�RZQHU�RI�WKH�WDEOH�
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g 7KH�WDEOH�LV�LQ�XVH�ZKHQ�WKH�GURS�LV�DWWHPSWHG��7KH�GURS�LV�SRVWSRQHG�XQWLO�WKH�WDEOH�LV�QR�
ORQJHU�LQ�XVH�

g 7KH�WDEOH�KDV�D�81,48(�RU�35,0$5<�.(<�GHILQHG�IRU�LW��DQG�WKH�35,0$5<�.(<�LV�UHIHUHQFHG�
E\�D�)25(,*1�.(<�LQ�DQRWKHU�WDEOH��)LUVW�GURS�WKH�)25(,*1�.(<�FRQVWUDLQWV�LQ�WKH�RWKHU�
WDEOH��WKHQ�GURS�WKH�WDEOH�

g 7KH�WDEOH�LV�XVHG�LQ�D�YLHZ��WULJJHU��VWRUHG�SURFHGXUH��RU�FRPSXWHG�FROXPQ��5HPRYH�WKH�RWKHU�
HOHPHQWV�EHIRUH�GURSSLQJ�WKH�WDEOH��

g 7KH�WDEOH�LV�UHIHUHQFHG�LQ�DQRWKHU�WDEOH·V�&+(&.�FRQVWUDLQW�

Note '523�7$%/(�GRHV�QRW�GHOHWH�H[WHUQDO�WDEOHV��LW�UHPRYHV�WKH�WDEOH�GHILQLWLRQ�IURP�WKH�
GDWDEDVH��<RX�PXVW�H[SOLFLWO\�GHOHWH�WKH�H[WHUQDO�ILOH�

DROP TABLE syntax
DROP TABLE name;

7KH�IROORZLQJ�VWDWHPHQW�GURSV�WKH�WDEOH��&28175<��

DROP TABLE COUNTRY;
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7KLV�FKDSWHU�H[SODLQV�WKH�IROORZLQJ�
g ,QGH[�EDVLFV
g:KHQ�DQG�KRZ�WR�FUHDWH�LQGH[HV
g +RZ�WR�LPSURYH�LQGH[�SHUIRUPDQFH

Index basics
$Q�LQGH[�LV�D�PHFKDQLVP�WKDW�LV�XVHG�WR�VSHHG�WKH�UHWULHYDO�RI�UHFRUGV�LQ�UHVSRQVH�WR�FHUWDLQ�
VHDUFK�FRQGLWLRQV��DQG�WR�HQIRUFH�XQLTXHQHVV�FRQVWUDLQWV�RQ�FROXPQV��-XVW�DV�\RX�VHDUFK�DQ�
LQGH[�LQ�D�ERRN�IRU�D�OLVW�RI�SDJH�QXPEHUV�WR�TXLFNO\�ILQG�WKH�SDJHV�WKDW�\RX�ZDQW�WR�UHDG��D�
GDWDEDVH�LQGH[�VHUYHV�DV�D�ORJLFDO�SRLQWHU�WR�WKH�SK\VLFDO�ORFDWLRQ��DGGUHVV��RI�D�URZ�LQ�D�WDEOH��
$Q�LQGH[�VWRUHV�HDFK�YDOXH�RI�WKH�LQGH[HG�FROXPQ�RU�FROXPQV�DORQJ�ZLWK�SRLQWHUV�WR�DOO�RI�
WKH�GLVN�EORFNV�WKDW�FRQWDLQ�URZV�ZLWK�WKDW�FROXPQ�YDOXH��

:KHQ�H[HFXWLQJ�D�TXHU\��WKH�,QWHU%DVH�HQJLQH�ILUVW�FKHFNV�WR�VHH�LI�DQ\�LQGH[HV�H[LVW�IRU�WKH�
QDPHG�WDEOHV��,W�WKHQ�GHWHUPLQHV�ZKHWKHU�LW�LV�PRUH�HIILFLHQW�WR�VFDQ�WKH�HQWLUH�WDEOH��RU�WR�
XVH�DQ�H[LVWLQJ�LQGH[�WR�SURFHVV�WKH�TXHU\��,I�WKH�HQJLQH�GHFLGHV�WR�XVH�DQ�LQGH[��LW�VHDUFKHV�
WKH�LQGH[�WR�ILQG�WKH�NH\�YDOXHV�UHTXHVWHG��DQG�IROORZV�WKH�SRLQWHUV�WR�ORFDWH�WKH�URZV�LQ�WKH�
WDEOH�FRQWDLQLQJ�WKH�YDOXHV�
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'DWD�UHWULHYDO�LV�IDVW�EHFDXVH�WKH�YDOXHV�LQ�WKH�LQGH[�DUH�RUGHUHG��DQG�WKH�LQGH[�LV�UHODWLYHO\�
VPDOO��7KLV�DOORZV�WKH�V\VWHP�WR�TXLFNO\�ORFDWH�WKH�NH\�YDOXH��2QFH�WKH�NH\�YDOXH�LV�IRXQG��WKH�
V\VWHP�IROORZV�WKH�SRLQWHU�WR�WKH�SK\VLFDO�ORFDWLRQ�RI�WKH�DVVRFLDWHG�GDWD��8VLQJ�DQ�LQGH[�
W\SLFDOO\�UHTXLUHV�IHZHU�SDJH�IHWFKHV�WKDQ�D�VHTXHQWLDO�UHDG�RI�HYHU\�URZ�LQ�WKH�WDEOH�

$Q�LQGH[�FDQ�EH�GHILQHG�RQ�D�VLQJOH�FROXPQ�RU�RQ�PXOWLSOH�FROXPQV�RI�D�WDEOH��0XOWL�FROXPQ�
LQGH[HV�FDQ�EH�XVHG�IRU�VLQJOH�FROXPQ�ORRNXSV��DV�ORQJ�DV�WKH�FROXPQ�WKDW�LV�EHLQJ�UHWULHYHG�
LV�WKH�ILUVW�LQ�WKH�LQGH[�

When to index
$Q�LQGH[�RQ�D�FROXPQ�FDQ�PHDQ�WKH�GLIIHUHQFH�EHWZHHQ�DQ�LPPHGLDWH�UHVSRQVH�WR�D�TXHU\�
DQG�D�ORQJ�ZDLW��DV�WKH�OHQJWK�RI�WLPH�LW�WDNHV�WR�VHDUFK�WKH�ZKROH�WDEOH�LV�GLUHFWO\�SURSRUWLRQDO�
WR�WKH�QXPEHU�RI�URZV�LQ�WKH�WDEOH��6R�ZK\�QRW�LQGH[�HYHU\�FROXPQ"�7KH�PDLQ�GUDZEDFNV�DUH�
WKDW�LQGH[HV�FRQVXPH�DGGLWLRQDO�GLVN�VSDFH��DQG�LQVHUWLQJ��GHOHWLQJ��DQG�XSGDWLQJ�GDWD�WDNHV�
ORQJHU�RQ�LQGH[HG�FROXPQV�WKDQ�RQ�QRQ�LQGH[HG�FROXPQV��7KH�UHDVRQ�LV�WKDW�WKH�LQGH[�PXVW�
EH�XSGDWHG�HDFK�WLPH�WKH�GDWD�LQ�WKH�LQGH[HG�FROXPQ�FKDQJHV��DQG�HDFK�WLPH�D�URZ�LV�DGGHG�
WR�RU�GHOHWHG�IURP�WKH�WDEOH�

1HYHUWKHOHVV��WKH�RYHUKHDG�RI�LQGH[HV�LV�XVXDOO\�RXWZHLJKHG�E\�WKH�ERRVW�LQ�SHUIRUPDQFH�IRU�
GDWD�UHWULHYDO�TXHULHV��<RX�VKRXOG�FUHDWH�DQ�LQGH[�RQ�D�FROXPQ�ZKHQ�

g 6HDUFK�FRQGLWLRQV�IUHTXHQWO\�UHIHUHQFH�WKH�FROXPQ�
g -RLQ�FRQGLWLRQV�IUHTXHQWO\�UHIHUHQFH�WKH�FROXPQ��
g25'(5�%<�VWDWHPHQWV�IUHTXHQWO\�XVH�WKH�FROXPQ�WR�VRUW�GDWD�

<RX�GR�QRW�QHHG�WR�FUHDWH�DQ�LQGH[�IRU�
g &ROXPQV�WKDW�DUH�VHOGRP�UHIHUHQFHG�LQ�VHDUFK�FRQGLWLRQV�
g )UHTXHQWO\�XSGDWHG�QRQ�NH\�FROXPQV�
g &ROXPQV�WKDW�KDYH�D�VPDOO�QXPEHU�RI�SRVVLEOH�YDOXHV�

Creating indexes
,QGH[HV�DUH�HLWKHU�FUHDWHG�E\�WKH�XVHU�ZLWK�WKH�&5($7(�,1'(;�VWDWHPHQW��RU�WKH\�DUH�FUHDWHG�
DXWRPDWLFDOO\�E\�WKH�V\VWHP�DV�SDUW�RI�WKH�&5($7(�7$%/(�VWDWHPHQW��,QWHU%DVH�DOORZV�XVHUV�
WR�FUHDWH�DV�PDQ\�DV����LQGH[HV�RQ�D�JLYHQ�WDEOH��7R�FUHDWH�LQGH[HV�\RX�PXVW�KDYH�DXWKRULW\�
WR�FRQQHFW�WR�WKH�GDWDEDVH�
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CREATING INDEXES
Note 7R�VHH�DOO�LQGH[HV�GHILQHG�IRU�WKH�FXUUHQW�GDWDEDVH��XVH�WKH�isql�FRPPDQG�6+2:�
,1'(;��7R�VHH�DOO�LQGH[HV�GHILQHG�IRU�D�VSHFLILF�WDEOH��XVH�WKH�FRPPDQG��6+2:�,1'(;�
WDEOHQDPH��7R�YLHZ�LQIRUPDWLRQ�DERXW�D�VSHFLILF�LQGH[��XVH�6+2:�,1'(;�LQGH[QDPH�

,QWHU%DVH�DXWRPDWLFDOO\�JHQHUDWHV�V\VWHP�OHYHO�LQGH[HV�RQ�D�FROXPQ�RU�VHW�RI�FROXPQV�ZKHQ�
WDEOHV�DUH�GHILQHG�XVLQJ�35,0$5<�.(<��)25(,*1�.(<��DQG�81,48(�FRQVWUDLQWV��,QGH[HV�RQ�
35,0$5<�.(<�DQG�)25(,*1�.(<�FRQVWUDLQWV�SUHVHUYH�UHIHUHQWLDO�LQWHJULW\�

Using CREATE INDEX 
7KH�&5($7(�,1'(;�VWDWHPHQW�FUHDWHV�DQ�LQGH[�RQ�RQH�RU�PRUH�FROXPQV�RI�D�WDEOH��$�
VLQJOH�FROXPQ�LQGH[�VHDUFKHV�RQO\�RQH�FROXPQ�LQ�UHVSRQVH�WR�D�TXHU\��ZKLOH�D�PXOWL�FROXPQ�
LQGH[�VHDUFKHV�RQH�RU�PRUH�FROXPQV��2SWLRQV�VSHFLI\�

g 7KH�VRUW�RUGHU�IRU�WKH�LQGH[��
g:KHWKHU�GXSOLFDWH�YDOXHV�DUH�DOORZHG�LQ�WKH�LQGH[HG�FROXPQ��

8VH�&5($7(�,1'(;�WR�LPSURYH�VSHHG�RI�GDWD�DFFHVV��)RU�IDVWHU�UHVSRQVH�WR�TXHULHV�WKDW�
UHTXLUH�VRUWHG�YDOXHV��XVH�WKH�LQGH[�RUGHU�WKDW�PDWFKHV�WKH�TXHU\·V�25'(5�%<�FODXVH��8VH�DQ�
LQGH[�IRU�FROXPQV�WKDW�DSSHDU�LQ�D�:+(5(�FODXVH�WR�VSHHG�VHDUFKLQJ�

7R�LPSURYH�LQGH[�SHUIRUPDQFH��XVH�6(7�67$7,67,&6�WR�UHFRPSXWH�LQGH[�VHOHFWLYLW\��RU�
UHEXLOG�WKH�LQGH[�E\�PDNLQJ�LW�LQDFWLYH��WKHQ�DFWLYH�ZLWK�VHTXHQWLDO�FDOOV�WR�$/7(5�,1'(;��)RU�
PRUH�LQIRUPDWLRQ�DERXW�LPSURYLQJ�SHUIRUPDQFH��VHH�´8VLQJ�6(7�67$7,67,&6µ�RQ�
SDJH ����

7KH�V\QWD[�IRU�&5($7(�,1'(;�LV�

CREATE [UNIQUE] [ASC[ENDING] | DESC[ENDING]]

INDEX index ON table (col [, col ...]);

4 3UHYHQWLQJ�GXSOLFDWH�HQWULHV
1R�WZR�URZV�FDQ�EH�DOLNH�ZKHQ�D�81,48(�LQGH[�LV�VSHFLILHG�IRU�D�FROXPQ�RU�VHW�RI�FROXPQV��
7KH�V\VWHP�FKHFNV�IRU�GXSOLFDWH�YDOXHV�ZKHQ�WKH�LQGH[�LV�FUHDWHG��DQG�HDFK�WLPH�D�URZ�LV�
LQVHUWHG�RU�XSGDWHG��,QWHU%DVH�DXWRPDWLFDOO\�FUHDWHV�D�81,48(�LQGH[�RQ�D�35,0$5<�.(<�
FROXPQ��IRUFLQJ�WKH�YDOXHV�LQ�WKDW�FROXPQ�WR�EH�XQLTXH�LGHQWLILHUV�IRU�WKH�URZ��8QLTXH�LQGH[HV�
RQO\�PDNH�VHQVH�ZKHQ�XQLTXHQHVV�LV�D�FKDUDFWHULVWLF�RI�WKH�GDWD�LWVHOI��)RU�H[DPSOH��\RX�ZRXOG�
QRW�GHILQH�D�XQLTXH�LQGH[�RQ�D�/$67B1$0(�FROXPQ�EHFDXVH�WKHUH�LV�D�KLJK�SUREDELOLW\�IRU�
GXSOLFDWLRQ��&RQYHUVHO\��D�XQLTXH�LQGH[�LV�D�JRRG�LGHD�RQ�D�FROXPQ�FRQWDLQLQJ�D�VRFLDO�VHFXULW\�
QXPEHU�

7R�GHILQH�DQ�LQGH[�WKDW�GLVDOORZV�GXSOLFDWH�HQWULHV��LQFOXGH�WKH�81,48(�NH\ZRUG�LQ�&5($7(�
,1'(;��7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�XQLTXH�DVFHQGLQJ�LQGH[��352'7<3(;��RQ�WKH�
352'8&7�DQG�352-B1$0(�FROXPQV�RI�WKH�352-(&7�WDEOH�
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CREATE UNIQUE INDEX PRODTYPEX ON PROJECT (PRODUCT, PROJ_NAME);

7,3 ,QWHU%DVH�GRHV�QRW�DOORZ�\RX�WR�FUHDWH�D�XQLTXH�LQGH[�RQ�D�FROXPQ�WKDW�DOUHDG\�FRQWDLQV�
GXSOLFDWH�YDOXHV��%HIRUH�GHILQLQJ�D�81,48(�LQGH[��XVH�D�6(/(&7�VWDWHPHQW�WR�HQVXUH�WKHUH�
DUH�QR�GXSOLFDWH�NH\V�LQ�WKH�WDEOH��)RU�H[DPSOH�

SELECT PRODUCT, PROJ_NAME FROM PROJECT

GROUP BY PRODUCT, PROJ_NAME

HAVING COUNT(*) > 1;

4 6SHFLI\LQJ�LQGH[�VRUW�RUGHU
6SHFLI\�D�GLUHFWLRQ��ORZ�WR�KLJK�RU�KLJK�WR�ORZ��E\�XVLQJ�WKH�$6&(1',1*�RU�'(6&(1',1*�
NH\ZRUG��%\�GHIDXOW��,QWHU%DVH�FUHDWHV�LQGH[HV�LQ�DVFHQGLQJ�RUGHU��7R�PDNH�D�GHVFHQGLQJ�
LQGH[�RQ�D�FROXPQ�RU�JURXS�RI�FROXPQV��XVH�WKH�'(6&(1',1*�NH\ZRUG�WR�GHILQH�WKH�LQGH[��
7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�GHVFHQGLQJ�LQGH[��'(6&B;��RQ�WKH�&+$1*(B'$7(�
FROXPQ�RI�WKH�6$/$5<B+,6725<�WDEOH�

CREATE DESCENDING INDEX DESC_X ON SALARY_HISTORY (CHANGE_DATE);

Note 7R�UHWULHYH�LQGH[HG�GDWD�IURP�WKLV�WDEOH�LQ�GHVFHQGLQJ�RUGHU��XVH�25'(5�%<�
&+$1*(B'$7(�'(6&(1',1*�LQ�WKH�6(/(&7�VWDWHPHQW�

,I�\RX�LQWHQG�WR�XVH�ERWK�DVFHQGLQJ�DQG�GHVFHQGLQJ�VRUW�RUGHUV�RQ�D�SDUWLFXODU�FROXPQ��GHILQH�
ERWK�DQ�DVFHQGLQJ�DQG�D�GHVFHQGLQJ�LQGH[�IRU�WKH�VDPH�FROXPQ��7KH�IROORZLQJ�H[DPSOH�
LOOXVWUDWHV�WKLV�

CREATE ASCENDING INDEX ASCEND_X ON SALARY_HISTORY (CHANGE_DATE);

CREATE DESCENDING INDEX DESC_X ON SALARY_HISTORY (CHANGE_DATE);

When to use a multi-column index
7KH�PDLQ�UHDVRQ�WR�XVH�D�PXOWL�FROXPQ�LQGH[�LV�WR�VSHHG�XS�TXHULHV�WKDW�RIWHQ�DFFHVV�WKH�
VDPH�VHW�RI�FROXPQV��<RX�GR�QRW�KDYH�WR�FUHDWH�WKH�TXHU\�ZLWK�WKH�H[DFW�FROXPQ�OLVW�WKDW�LV�
GHILQHG�LQ�WKH�LQGH[��,QWHU%DVH�ZLOO�XVH�D�VXEVHW�RI�WKH�FRPSRQHQWV�RI�D�PXOWL�FROXPQ�LQGH[�
WR�RSWLPL]H�D�TXHU\�LI�WKH�

g 6XEVHW�RI�FROXPQV�XVHG�LQ�WKH�25'(5�%<�FODXVH�EHJLQV�ZLWK�WKH�ILUVW�FROXPQ�LQ�WKH�
PXOWL�FROXPQ�LQGH[��8QOHVV�WKH�TXHU\�XVHV�DOO�SULRU�FROXPQV�LQ�WKH�OLVW��,QWHU%DVH�FDQQRW�XVH�
WKDW�LQGH[�WR�RSWLPL]H�WKH�VHDUFK��)RU�H[DPSOH��LI�WKH�LQGH[�FROXPQ�OLVW�LV�$���$���DQG�$���D�
TXHU\�XVLQJ�$��DQG�$��ZRXOG�EH�RSWLPL]HG�XVLQJ�WKH�LQGH[��EXW�D�TXHU\�XVLQJ�$��DQG�$��
ZRXOG�QRW�

g2UGHU�LQ�ZKLFK�WKH�TXHU\�DFFHVVHV�WKH�FROXPQV�LQ�DQ�25'(5�%<�FODXVH�PDWFKHV�WKH�RUGHU�RI�
WKH�FROXPQ�OLVW�GHILQHG�LQ�WKH�LQGH[���7KH�TXHU\�ZRXOG�QRW�EH�RSWLPL]HG�LI�LWV�FROXPQ�OLVW�
ZHUH�$���$���
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CREATING INDEXES
7,3 ,I�\RX�H[SHFW�WR�LVVXH�IUHTXHQW�TXHULHV�DJDLQVW�D�WDEOH�ZKHUH�WKH�TXHULHV�XVH�WKH�25�RSHUDWRU��
LW�LV�EHWWHU�WR�FUHDWH�D�VLQJOH�FROXPQ�LQGH[�IRU�HDFK�FRQGLWLRQ��6LQFH�PXOWL�FROXPQ�LQGLFHV�
DUH�VRUWHG�KLHUDUFKLFDOO\��D�TXHU\�WKDW�LV�ORRNLQJ�IRU�DQ\�RQH�RI�WZR�RU�PRUH�FRQGLWLRQV�
ZRXOG��RI�FRXUVH��KDYH�WR�VHDUFK�WKH�ZKROH�WDEOH��ORVLQJ�WKH�DGYDQWDJH�RI�DQ�LQGH[�

Examples using multi-column indexes
7KH�ILUVW�H[DPSOH�FUHDWHV�D�PXOWL�FROXPQ�LQGH[��1$0(;��RQ�WKH�(03/2<((�WDEOH�

CREATE INDEX NAMEX ON EMPLOYEE (LAST_NAME, FIRST_NAME);

7KH�IROORZLQJ�TXHU\�ZLOO�EH�RSWLPL]HG�DJDLQVW�WKH�LQGH[�EHFDXVH�WKH�25'(5�%<�FODXVH�
UHIHUHQFHV�DOO�RI�WKH�LQGH[HG�FROXPQV�LQ�WKH�FRUUHFW�RUGHU�

SELECT LAST_NAME, SALARY FROM EMPLOYEE

WHERE SALARY > 40000

ORDER BY LAST_NAME, FIRST_NAME;

7KH�QH[W�TXHU\�ZLOO�DOVR�SURFHVV�WKH�IROORZLQJ�TXHU\�ZLWK�DQ�LQGH[�VHDUFK��XVLQJ�
/$67B1$0(�IURP�1$0(;��EHFDXVH�DOWKRXJK�WKH�25'(5�%<�FODXVH�RQO\�UHIHUHQFHV�RQH�RI�
WKH�LQGH[HG�FROXPQV��/$67B1$0(���LW�GRHV�VR�LQ�WKH�FRUUHFW�RUGHU��

SELECT LAST_NAME, SALARY FROM EMPLOYEE

WHERE SALARY > 40000

ORDER BY LAST_NAME;

&RQYHUVHO\��WKH�IROORZLQJ�TXHU\�ZLOO�QRW�EH�RSWLPL]HG�DJDLQVW�WKH�LQGH[�EHFDXVH�WKH�25'(5�
%<�FODXVH�XVHV�),567B1$0(��ZKLFK�LV�QRW�WKH�ILUVW�LQGH[HG�FROXPQ�LQ�WKH�1$0(;�FROXPQ�
OLVW�

SELECT LASTNAME, SALARY FROM EMP

WHERE SALARY > 40000

ORDER BY FIRST_NAME;

7KH�VDPH�UXOHV�WKDW�DSSO\�WR�WKH�25'(5�%<�FODXVH�DOVR�DSSO\�WR�TXHULHV�FRQWDLQLQJ�D�:+(5(�
FODXVH��7KH�QH[W�H[DPSOH�FUHDWHV�D�PXOWL�FROXPQ�LQGH[�IRU�WKH�352-(&7�WDEOH�

CREATE UNIQUE INDEX PRODTYPEX ON PROJECT (PRODUCT, PROJ_NAME);

7KH�IROORZLQJ�TXHU\�ZLOO�EH�RSWLPL]HG�DJDLQVW�WKH�352'7<3(;�LQGH[�EHFDXVH�WKH�:+(5(�
FODXVH�UHIHUHQFHV�WKH�ILUVW�LQGH[HG�FROXPQ��352'8&7��RI�WKH�LQGH[�

SELECT * FROM PROJECT 

WHERE PRODUCT ="software";

&RQYHUVHO\��WKH�QH[W�TXHU\�ZLOO�QRW�EH�RSWLPL]HG�DJDLQVW�WKH�LQGH[�EHFDXVH�352-B1$0(�LV�
QRW�WKH�ILUVW�LQGH[HG�FROXPQ�LQ�WKH�FROXPQ�OLVW�RI�WKH�352'7<3(;�LQGH[�

SELECT * FROM PROJECT 
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WHERE PROJ_NAME ="InterBase 4.0"; 

Improving index performance
,QGH[HV�FDQ�EHFRPH�XQEDODQFHG�DIWHU�PDQ\�FKDQJHV�WR�WKH�GDWDEDVH��:KHQ�WKLV�KDSSHQV��
SHUIRUPDQFH�FDQ�EH�LPSURYHG�XVLQJ�RQH�RI�WKH�IROORZLQJ�PHWKRGV�

g 5HEXLOG�WKH�LQGH[�ZLWK�$/7(5�,1'(;�
g 5HFRPSXWH�LQGH[�VHOHFWLYLW\�ZLWK�6(7�67$7,67,&6�
g'HOHWH�DQG�UHFUHDWH�WKH�LQGH[�ZLWK�'523�,1'(;�DQG�&5($7(�,1'(;�
g %DFN�XS�DQG�UHVWRUH�WKH�GDWDEDVH�ZLWK�gbak�

Using ALTER INDEX 
7KH�$/7(5�,1'(;�VWDWHPHQW�GHDFWLYDWHV�DQG�UHDFWLYDWHV�DQ�LQGH[��'HDFWLYDWLQJ�DQG�
UHDFWLYDWLQJ�DQ�LQGH[�LV�XVHIXO�ZKHQ�FKDQJHV�LQ�WKH�GLVWULEXWLRQ�RI�LQGH[HG�GDWD�FDXVH�WKH�
LQGH[�WR�EHFRPH�XQEDODQFHG��

7R�UHEXLOG�WKH�LQGH[��ILUVW�XVH�$/7(5�,1'(;�,1$&7,9(�WR�GHDFWLYDWH�WKH�LQGH[��WKHQ�$/7(5�
,1'(;�$&7,9(�WR�UHDFWLYDWH�LW�DJDLQ��7KLV�PHWKRG�UHFUHDWHV�DQG�EDODQFHV�WKH�LQGH[��

Note <RX�FDQ�DOVR�UHEXLOG�DQ�LQGH[�E\�EDFNLQJ�XS�DQG�UHVWRULQJ�WKH�GDWDEDVH�ZLWK�WKH�gbak�
XWLOLW\��gbak�VWRUHV�RQO\�WKH�GHILQLWLRQ�RI�WKH�LQGH[��QRW�WKH�GDWD�VWUXFWXUH��VR�ZKHQ�\RX�
UHVWRUH�WKH�GDWDEDVH��gbak�UHEXLOGV�WKH�LQGH[HV�

7,3 %HIRUH�LQVHUWLQJ�D�ODUJH�QXPEHU�RI�URZV��GHDFWLYDWH�D�WDEOH·V�LQGH[HV�GXULQJ�WKH�LQVHUW��WKHQ�
UHDFWLYDWH�WKH�LQGH[�WR�UHEXLOG�LW��2WKHUZLVH��,QWHU%DVH�LQFUHPHQWDOO\�XSGDWHV�WKH�LQGH[�HDFK�
WLPH�D�VLQJOH�URZ�LV�LQVHUWHG��

7KH�V\QWD[�IRU�$/7(5�,1'(;�LV�

ALTER INDEX name {ACTIVE | INACTIVE}; 

7KH�IROORZLQJ�VWDWHPHQWV�GHDFWLYDWH�DQG�UHDFWLYDWH�DQ�LQGH[�WR�UHEXLOG�LW��

ALTER INDEX BUDGETX INACTIVE;

ALTER INDEX BUDGETX ACTIVE;

Note 7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�DOWHULQJ�DQ�LQGH[�
g ,Q�RUGHU�WR�DOWHU�DQ�LQGH[��\RX�PXVW�EH�WKH�FUHDWRU�RI�WKH�LQGH[��D�6<6'%$�XVHU��RU�D�XVHU�
ZLWK�RSHUDWLQJ�V\VWHP�URRW�SULYLOHJHV��
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IMPROVING INDEX PERFORMANCE
g <RX�FDQQRW�DOWHU�DQ�LQGH[�LI�LW�LV�LQ�XVH�LQ�DQ�DFWLYH�GDWDEDVH��$Q�LQGH[�LV�LQ�XVH�LI�LW�LV�FXUUHQWO\�
EHLQJ�XVHG�E\�D�FRPSLOHG�UHTXHVW�WR�SURFHVV�D�TXHU\��$OO�UHTXHVWV�XVLQJ�DQ�LQGH[�PXVW�EH�
UHOHDVHG�WR�PDNH�LW�DYDLODEOH��

g <RX�FDQQRW�DOWHU�DQ�LQGH[�WKDW�KDV�EHHQ�GHILQHG�ZLWK�D�81,48(��35,0$5<�.(<��RU�)25(,*1�
.(<�FRQVWUDLQW��,I�\RX�ZDQW�WR�PRGLI\�WKH�FRQVWUDLQWV��\RX�PXVW�XVH�$/7(5�7$%/(��)RU�PRUH�
LQIRUPDWLRQ�DERXW�$/7(5�7$%/(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

g <RX�FDQQRW�XVH�$/7(5�,1'(;�WR�DGG�RU�GURS�LQGH[�FROXPQV�RU�NH\V��8VH�'523�,1'(;�WR�
GHOHWH�WKH�LQGH[�DQG�WKHQ�UHGHILQH�LW�ZLWK�&5($7(�,1'(;�

Using SET STATISTICS 
)RU�WDEOHV�ZKHUH�WKH�QXPEHU�RI�GXSOLFDWH�YDOXHV�LQ�LQGH[HG�FROXPQV�UDGLFDOO\�LQFUHDVHV�RU�
GHFUHDVHV��SHULRGLFDOO\�UHFRPSXWLQJ�LQGH[�VHOHFWLYLW\�FDQ�LPSURYH�SHUIRUPDQFH��6(7�
67$7,67,&6�UHFRPSXWHV�WKH�VHOHFWLYLW\�RI�DQ�LQGH[��

,QGH[�VHOHFWLYLW\�LV�D�FDOFXODWLRQ�WKDW�LV�PDGH�E\�WKH�,QWHU%DVH�RSWLPL]HU�ZKHQ�D�WDEOH�LV�
DFFHVVHG��DQG�LV�EDVHG�RQ�WKH�QXPEHU�RI�GLVWLQFW�URZV�LQ�D�WDEOH��,W�LV�FDFKHG�LQ�PHPRU\��
ZKHUH�WKH�RSWLPL]HU�FDQ�DFFHVV�LW�WR�FDOFXODWH�WKH�RSWLPDO�UHWULHYDO�SODQ�IRU�D�JLYHQ�TXHU\�

7KH�V\QWD[�IRU�6(7�67$7,67,&6�LV�

SET STATISTICS INDEX name;

7KH�IROORZLQJ�VWDWHPHQW�UHFRPSXWHV�WKH�VHOHFWLYLW\�IRU�DQ�LQGH[��

SET STATISTICS INDEX MINSALX;

Note 7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�WKH�6(7�67$7,67,&6�VWDWHPHQW�
g ,Q�RUGHU�WR�XVH�6(7�67$7,67,&6��\RX�PXVW�EH�WKH�FUHDWRU�RI�WKH�LQGH[��D�6<6'%$�XVHU��RU�D�
XVHU�ZLWK�RSHUDWLQJ�V\VWHP�URRW�SULYLOHJHV��

g 6(7�67$7,67,&6�GRHV�QRW�UHEXLOG�DQ�LQGH[��7R�UHEXLOG�DQ�LQGH[��XVH�$/7(5�,1'(;�

Using DROP INDEX 
'523�,1'(;�UHPRYHV�D�XVHU�GHILQHG�LQGH[�IURP�WKH�GDWDEDVH��6\VWHP�GHILQHG�LQGH[HV��VXFK�
DV�WKRVH�FUHDWHG�RQ�FROXPQV�GHILQHG�ZLWK�81,48(��35,0$5<�.(<��DQG�)25(,*1�.(<�
FRQVWUDLQWV�FDQQRW�EH�GURSSHG�

7R�DOWHU�DQ�LQGH[��ILUVW�XVH�WKH�'523�,1'(;�VWDWHPHQW�WR�GHOHWH�WKH�LQGH[��WKHQ�XVH�WKH�
&5($7(�,1'(;�VWDWHPHQW�WR�UHFUHDWH�WKH�LQGH[��XVLQJ�WKH�VDPH�QDPH��ZLWK�WKH�GHVLUHG�
FKDUDFWHULVWLFV��
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7KH�V\QWD[�IRU�'523�,1'(;�LV�

DROP INDEX name; 

7KH�IROORZLQJ�VWDWHPHQW�GHOHWHV�DQ�LQGH[�

DROP INDEX MINSALX;

Note 7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�GURSSLQJ�DQ�LQGH[�
g 7R�GURS�DQ�LQGH[��\RX�PXVW�EH�WKH�FUHDWRU�RI�WKH�LQGH[��D�6<6'%$�XVHU��RU�D�XVHU�ZLWK�
RSHUDWLQJ�V\VWHP�URRW�SULYLOHJHV��

g $Q�LQGH[�LQ�XVH�FDQQRW�EH�GURSSHG�XQWLO�LW�LV�QR�ORQJHU�LQ�XVH��,I�\RX�WU\�WR�DOWHU�RU�GURS�DQ�
LQGH[�ZKLOH�WUDQVDFWLRQV�DUH�EHLQJ�SURFHVVHG��WKH�UHVXOWV�GHSHQG�RQ�WKH�W\SH�RI�WUDQVDFWLRQ�LQ�
RSHUDWLRQ��,Q�D�:$,7�WUDQVDFWLRQ��WKH�$/7(5�,1'(;�RU�'523�,1'(;�RSHUDWLRQ�ZDLWV�XQWLO�
WKH�LQGH[�LV�QRW�LQ�XVH��,Q�D�12:$,7�WUDQVDFWLRQ��,QWHU%DVH�UHWXUQV�DQ�HUURU�

g ,I�DQ�LQGH[�ZDV�DXWRPDWLFDOO\�FUHDWHG�E\�WKH�V\VWHP�RQ�D�FROXPQ�KDYLQJ�D�81,48(��35,0$5<�
.(<��RU�)25(,*1�.(<�FRQVWUDLQW��\RX�FDQQRW�GURS�WKH�LQGH[��7R�GURS�DQ�LQGH[�RQ�D�FROXPQ�
GHILQHG�ZLWK�WKRVH�FRQVWUDLQWV��GURS�WKH�FRQVWUDLQW��WKH�FRQVWUDLQHG�FROXPQ��RU�WKH�WDEOH��7R�
PRGLI\�WKH�FRQVWUDLQWV��XVH�$/7(5�7$%/(��)RU�PRUH�LQIRUPDWLRQ�DERXW�$/7(5�7$%/(��VHH�
WKH�/DQJXDJH�5HIHUHQFH�
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Chapter 8Working with Views

7KLV�FKDSWHU�GHVFULEHV�
g:KDW�YLHZV�DUH�DQG�WKH�UHDVRQV�IRU�XVLQJ�WKHP�
g +RZ�WR�FUHDWH�DQG�GURS�YLHZV�
g +RZ�WR�PRGLI\�GDWD�WKURXJK�D�YLHZ�

Introduction
'DWDEDVH�XVHUV�W\SLFDOO\�QHHG�WR�DFFHVV�D�SDUWLFXODU�VXEVHW�RI�WKH�GDWD�WKDW�LV�VWRUHG�LQ�WKH�
GDWDEDVH��)XUWKHU��WKH�GDWD�UHTXLUHPHQWV�ZLWKLQ�DQ�LQGLYLGXDO�XVHU�RU�JURXS�DUH�RIWHQ�TXLWH�
FRQVLVWHQW��9LHZV�SURYLGH�D�ZD\�WR�FUHDWH�D�FXVWRPL]HG�YHUVLRQ�RI�WKH�XQGHUO\LQJ�WDEOHV�WKDW�
GLVSOD\�RQO\�WKH�FOXVWHUV�RI�GDWD�WKDW�D�JLYHQ�XVHU�RU�JURXS�RI�XVHUV�LV�LQWHUHVWHG�LQ��

2QFH�D�YLHZ�LV�GHILQHG��\RX�FDQ�GLVSOD\�DQG�RSHUDWH�RQ�LW�DV�LI�LW�ZHUH�DQ�RUGLQDU\�WDEOH��$�
YLHZ�FDQ�EH�GHULYHG�IURP�RQH�RU�PRUH�WDEOHV��RU�IURP�DQRWKHU�YLHZ��9LHZV�ORRN�MXVW�OLNH�
RUGLQDU\�GDWDEDVH�WDEOHV��EXW�WKH\�DUH�QRW�SK\VLFDOO\�VWRUHG�LQ�WKH�GDWDEDVH��7KH�GDWDEDVH�
VWRUHV�RQO\�WKH�YLHZ�GHILQLWLRQ��DQG�XVHV�WKLV�GHILQLWLRQ�WR�ILOWHU�WKH�GDWD�ZKHQ�D�TXHU\�
UHIHUHQFLQJ�WKH�YLHZ�RFFXUV��
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,03257$17 ,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�FUHDWLQJ�D�YLHZ�GRHV�QRW�JHQHUDWH�D�FRS\�RI�WKH�GDWD�VWRUHG�
LQ�DQRWKHU�WDEOH��ZKHQ�\RX�FKDQJH�WKH�GDWD�WKURXJK�D�YLHZ��\RX�DUH�FKDQJLQJ�WKH�GDWD�LQ�WKH�
DFWXDO�XQGHUO\LQJ�WDEOHV��&RQYHUVHO\��ZKHQ�WKH�GDWD�LQ�WKH�EDVH�WDEOHV�LV�FKDQJHG�GLUHFWO\��WKH�
YLHZV�WKDW�ZHUH�GHULYHG�IURP�WKH�EDVH�WDEOHV�DUH�DXWRPDWLFDOO\�XSGDWHG�WR�UHIOHFW�WKH�
FKDQJHV��7KLQN�RI�D�YLHZ�DV�D�PRYDEOH�´ZLQGRZµ�RU�IUDPH�WKURXJK�ZKLFK�\RX�FDQ�VHH�WKH�
DFWXDO�GDWD��7KH�GDWD�GHILQLWLRQ�LV�WKH�´IUDPH�µ�)RU�UHVWULFWLRQV�RQ�RSHUDWLRQV�XVLQJ�YLHZV��
VHH�´7\SHV�RI�YLHZV��UHDG�RQO\�DQG�XSGDWDEOHµ�RQ�SDJH ����

$�YLHZ�FDQ�EH�FUHDWHG�IURP�
g $�YHUWLFDO�VXEVHW�RI�FROXPQV�IURP�D�VLQJOH�WDEOH��)RU�H[DPSOH��WKH�WDEOH��-2%��LQ�WKH�HPSOR\HH�JGE�
GDWDEDVH�KDV���FROXPQV��-2%B&2'(��-2%B*5$'(��-2%B&28175<��-2%B7,7/(��
0,1B6$/$5<��0$;B6$/$5<��-2%B5(48,5(0(17��DQG�/$1*8$*(B5(4��7KH�IROORZLQJ�
YLHZ�GLVSOD\V�D�OLVW�RI�VDODU\�UDQJHV��VXEVHW�RI�FROXPQV��IRU�DOO�MREV��DOO�URZV��LQ�WKH�-2%�WDEOH�

CREATE VIEW JOB_SALARY_RANGES AS

SELECT JOB_CODE, MIN_SALARY, MAX_SALARY

FROM JOB;

g $�KRUL]RQWDO�VXEVHW�RI�URZV�IURP�D�VLQJOH�WDEOH��7KH�QH[W�YLHZ�GLVSOD\V�DOO�RI�WKH�FROXPQV�LQ�
WKH�-2%�WDEOH��EXW�RQO\�WKH�VXEVHW�RI�URZV�ZKHUH�WKH�0$;B6$/$5<�LV�OHVV�WKDQ���������

CREATE VIEW LOW_PAY AS

SELECT *

FROM JOB

WHERE MAX_SALARY < 15000;

g $�FRPELQHG�YHUWLFDO�DQG�KRUL]RQWDO�VXEVHW�RI�FROXPQV�DQG�URZV�IURP�D�VLQJOH�WDEOH��7KH�QH[W�
YLHZ�GLVSOD\V�RQO\�WKH�-2%B&2'(�DQG�-2%B7,7/(�FROXPQV�DQG�RQO\�WKRVH�MREV�ZKHUH�
0$;B6$/$5<�LV�OHVV�WKDQ���������

CREATE VIEW ENTRY_LEVEL_JOBS AS

SELECT JOB_CODE, JOB_TITLE,

FROM JOB

WHERE MAX_SALARY < 15000;

g $�VXEVHW�RI�URZV�DQG�FROXPQV�IURP�PXOWLSOH�WDEOHV��MRLQV���7KH�QH[W�H[DPSOH�VKRZV�D�YLHZ�
FUHDWHG�IURP�ERWK�WKH�-2%�DQG�(03/2<((�WDEOHV��7KH�(03/2<((�WDEOH�FRQWDLQV����
FROXPQV��(03B12��),567B1$0(��/$67B1$0(��3+21(B(;7��+,5(B'$7(��'(37B12��
-2%B&2'(��-2%B*5$'(��-2%B&28175<��6$/$5<��)8//B1$0(��,W�GLVSOD\V�WZR�FROXPQV�
IURP�WKH�-2%�WDEOH��DQG�WZR�FROXPQV�IURP�WKH�(03/2<((�WDEOH��DQG�UHWXUQV�RQO\�WKH�URZV�
ZKHUH�6$/$5<�LV�OHVV�WKDQ���������

CREATE VIEW ENTRY_LEVEL_WORKERS AS

SELECT JOB_CODE, JOB_TITLE, FIRST_NAME, LAST_NAME

FROM JOB, EMPLOYEE

WHERE JOB.JOB_CODE = EMPLOYEE.JOB_CODE AND SALARY < 15000;
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ADVANTAGES OF VIEWS
Advantages of views
7KH�PDLQ�DGYDQWDJHV�RI�YLHZV�DUH�

g 6LPSOLILHG�DFFHVV�WR�WKH�GDWD��9LHZV�HQDEOH�\RX�WR�HQFDSVXODWH�D�VXEVHW�RI�GDWD�IURP�RQH�RU�
PRUH�WDEOHV�WR�XVH�DV�D�IRXQGDWLRQ�IRU�IXWXUH�TXHULHV�ZLWKRXW�UHTXLULQJ�\RX�WR�UHSHDW�WKH�VDPH�
VHW�RI�64/�VWDWHPHQWV�WR�UHWULHYH�WKH�VDPH�VXEVHW�RI�GDWD��

g &XVWRPL]HG�DFFHVV�WR�WKH�GDWD��9LHZV�SURYLGH�D�ZD\�WR�WDLORU�WKH�GDWDEDVH�WR�VXLW�D�YDULHW\�RI�
XVHUV�ZLWK�GLVVLPLODU�VNLOOV�DQG�LQWHUHVWV��<RX�FDQ�IRFXV�RQ�WKH�LQIRUPDWLRQ�WKDW�VSHFLILFDOO\�
FRQFHUQV�\RX�ZLWKRXW�KDYLQJ�WR�SURFHVV�H[WUDQHRXV�GDWD��

g'DWD�LQGHSHQGHQFH��9LHZV�SURWHFW�XVHUV�IURP�WKH�HIIHFWV�RI�FKDQJHV�WR�WKH�XQGHUO\LQJ�
GDWDEDVH�VWUXFWXUH��)RU�H[DPSOH��LI�WKH�GDWDEDVH�DGPLQLVWUDWRU�GHFLGHV�WR�VSOLW�RQH�WDEOH�LQWR�
WZR��D�YLHZ�FDQ�EH�FUHDWHG�WKDW�LV�D�MRLQ�RI�WKH�WZR�QHZ�WDEOHV��WKXV�VKLHOGLQJ�WKH�XVHUV�IURP�
WKH�FKDQJH�

g'DWD�VHFXULW\��9LHZV�SURYLGH�VHFXULW\�E\�UHVWULFWLQJ�DFFHVV�WR�VHQVLWLYH�RU�LUUHOHYDQW�SRUWLRQV�
RI�WKH�GDWDEDVH��)RU�H[DPSOH��\RX�PLJKW�EH�DEOH�WR�ORRN�XS�MRE�LQIRUPDWLRQ��EXW�QRW�EH�DEOH�
WR�VHH�DVVRFLDWHG�VDODU\�LQIRUPDWLRQ�

Creating views
7KH�&5($7(�9,(:�VWDWHPHQW�FUHDWHV�D�YLUWXDO�WDEOH�EDVHG�RQ�RQH�RU�PRUH�XQGHUO\LQJ�WDEOHV�
LQ�WKH�GDWDEDVH��<RX�FDQ�SHUIRUP�VHOHFW��SURMHFW��MRLQ��DQG�XQLRQ�RSHUDWLRQV�RQ�YLHZV�MXVW�DV�
LI�WKH\�ZHUH�WDEOHV��

7KH�XVHU�ZKR�FUHDWHV�D�YLHZ�LV�LWV�RZQHU�DQG�KDV�DOO�SULYLOHJHV�IRU�LW��LQFOXGLQJ�WKH�DELOLW\�WR�
*5$17�SULYLOHJHV�WR�RWKHU�XVHUV��WULJJHUV��DQG�VWRUHG�SURFHGXUHV��$�XVHU�FDQ�EH�JUDQWHG�
SULYLOHJHV�WR�D�YLHZ�ZLWKRXW�KDYLQJ�DFFHVV�WR�LWV�EDVH�WDEOHV��

7KH�V\QWD[�IRU�&5($7(�9,(:�LV�

CREATE VIEW name [(view_col [, view_col …])] 

AS <select> [WITH CHECK OPTION];

Note <RX�FDQQRW�GHILQH�D�YLHZ�WKDW�LV�EDVHG�RQ�WKH�UHVXOW�VHW�RI�D�VWRUHG�SURFHGXUH�
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Specifying view column names
g YLHZBFRO�QDPHV�RQH�RU�PRUH�FROXPQV�IRU�WKH�YLHZ��&ROXPQ�QDPHV�DUH�RSWLRQDO�XQOHVV�WKH�YLHZ�
LQFOXGHV�FROXPQV�EDVHG�RQ�H[SUHVVLRQV��:KHQ�VSHFLILHG��YLHZ�FROXPQ�QDPHV�FRUUHVSRQG�LQ�
RUGHU�DQG�QXPEHU�WR�WKH�FROXPQV�OLVWHG�LQ�VHOHFW��VR�\RX�PXVW�VSHFLI\�YLHZ�FROXPQ�QDPHV�IRU�
HYHU\�FROXPQ�VHOHFWHG��RU�GR�QRW�VSHFLI\�QDPHV�DW�DOO��

g &ROXPQ�QDPHV�PXVW�EH�XQLTXH�DPRQJ�DOO�FROXPQ�QDPHV�LQ�WKH�YLHZ��,I�FROXPQ�QDPHV�DUH�
QRW�VSHFLILHG��WKH�YLHZ�WDNHV�WKH�FROXPQ�QDPHV�IURP�WKH�XQGHUO\LQJ�WDEOH�E\�GHIDXOW�

g ,I�WKH�YLHZ�GHILQLWLRQ�LQFOXGHV�DQ�H[SUHVVLRQ��YLHZBFRO�QDPHV�DUH�UHTXLUHG��$�YLHZBFRO�GHILQLWLRQ�
FDQ�FRQWDLQ�RQH�RU�PRUH�FROXPQV�EDVHG�RQ�DQ�H[SUHVVLRQ��

Note isql�GRHV�QRW�VXSSRUW�YLHZ�GHILQLWLRQV�FRQWDLQLQJ�81,21�FODXVHV��<RX�PXVW�ZULWH�DQ�
HPEHGGHG�DSSOLFDWLRQ�WR�FUHDWH�WKLV�W\SH�RI�YLHZ�

Using the SELECT statement
7KH�6(/(&7�VWDWHPHQW�VSHFLILHV�WKH�VHOHFWLRQ�FULWHULD�IRU�WKH�URZV�WR�EH�LQFOXGHG�LQ�WKH�YLHZ��
6(/(&7�GRHV�WKH�IROORZLQJ�

g /LVWV�WKH�FROXPQV�WR�EH�LQFOXGHG�IURP�WKH�EDVH�WDEOH��:KHQ�6(/(&7�
�LV�XVHG�UDWKHU�WKDQ�D�
FROXPQ�OLVW��WKH�YLHZ�FRQWDLQV�DOO�RI�WKH�FROXPQ�QDPHV�IURP�WKH�EDVH�WDEOH��DQG�GLVSOD\V�WKHP�
LQ�WKH�RUGHU�LQ�ZKLFK�WKH\�DSSHDU�LQ�WKH�EDVH�WDEOH��7KH�IROORZLQJ�H[DPSOH�FUHDWHV�D�YLHZ��
0<B9,(:��WKDW�FRQWDLQV�DOO�RI�WKH�FROXPQV�LQ�WKH�(03/2<((�WDEOH�

CREATE VIEW MY_VIEW AS

SELECT * FROM EMPLOYEE;
g ,GHQWLILHV�WKH�VRXUFH�WDEOHV�LQ�WKH�)520�FODXVH��,Q�WKH�0<B9,(:�H[DPSOH��(03/2<((�LV�WKH�
VRXUFH�WDEOH�

g 6SHFLILHV��LI�QHHGHG��URZ�VHOHFWLRQ�FRQGLWLRQV�LQ�D�:+(5(�FODXVH��,Q�WKH�QH[W�H[DPSOH��RQO\�
WKH�HPSOR\HHV�WKDW�ZRUN�LQ�WKH�86$�DUH�LQFOXGHG�LQ�WKH�YLHZ�

CREATE VIEW USA_EMPLOYEES AS

SELECT * FROM EMPLOYEE

WHERE JOB_COUNTRY = "USA";

g ,I�:,7+�&+(&.�237,21�LV�VSHFLILHG��LW�SUHYHQWV�,16(57�RU�83'$7(�RSHUDWLRQV�RQ�DQ�
XSGDWDEOH�YLHZ�LI�WKH�RSHUDWLRQ�YLRODWHV�WKH�VHDUFK�FRQGLWLRQ�VSHFLILHG�LQ�WKH�:+(5(�FODXVH��
)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�WKLV�RSWLRQ��VHH�´8VLQJ�:,7+�&+(&.�237,21µ�RQ�
SDJH �����)RU�DQ�H[SODQDWLRQ�RI�XSGDWDEOH�YLHZV��VHH�´7\SHV�RI�YLHZV��UHDG�RQO\�DQG�
XSGDWDEOHµ�RQ�SDJH ����

,03257$17 :KHQ�FUHDWLQJ�YLHZV��WKH�6(/(&7�VWDWHPHQW�FDQQRW�LQFOXGH�DQ�25'(5�%<�FODXVH�
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Using expressions to define columns
$Q�H[SUHVVLRQ�FDQ�EH�DQ\�64/�VWDWHPHQW�WKDW�SHUIRUPV�D�FRPSDULVRQ�RU�FRPSXWDWLRQ��DQG�
UHWXUQV�D�VLQJOH�YDOXH��([DPSOHV�RI�H[SUHVVLRQV�DUH�FRQFDWHQDWLQJ�FKDUDFWHU�VWULQJV��
SHUIRUPLQJ�FRPSXWDWLRQV�RQ�QXPHULF�GDWD��GRLQJ�FRPSDULVRQV�XVLQJ�FRPSDULVRQ�RSHUDWRUV�
����!��� ��DQG�VR�RQ��RU�%RROHDQ�RSHUDWRUV��$1'��25��127���7KH�H[SUHVVLRQ�PXVW�UHWXUQ�D�
VLQJOH�YDOXH��DQG�FDQQRW�EH�DQ�DUUD\�RU�UHWXUQ�DQ�DUUD\��$Q\�FROXPQV�XVHG�LQ�WKH�YDOXH�
H[SUHVVLRQ�PXVW�H[LVW�EHIRUH�WKH�H[SUHVVLRQ�FDQ�EH�GHILQHG��

)RU�H[DPSOH��VXSSRVH�\RX�ZDQW�WR�FUHDWH�D�YLHZ�WKDW�GLVSOD\V�WKH�VDODU\�UDQJHV�IRU�DOO�MREV�WKDW�
SD\�DW�OHDVW����������7KH�YLHZ��*22'B-2%��EDVHG�RQ�WKH�-2%�WDEOH��VHOHFWV�WKH�SHUWLQHQW�MREV�
DQG�WKHLU�VDODU\�UDQJHV�

CREATE VIEW GOOD_JOB (JOB_TITLE, STRT_SALARY, TOP_SALARY) AS

SELECT JOB_TITLE, MIN_SALARY, MAX_SALARY FROM JOB

WHERE MIN_SALARY > 60000;

6XSSRVH�\RX�ZDQW�WR�FUHDWH�D�YLHZ�WKDW�DVVLJQV�D�K\SRWKHWLFDO�����VDODU\�LQFUHDVH�WR�DOO�
HPSOR\HHV�LQ�WKH�FRPSDQ\��7KH�QH[W�H[DPSOH�FUHDWHV�D�YLHZ�WKDW�GLVSOD\V�DOO�RI�WKH�HPSOR\HHV�
DQG�WKHLU�QHZ�VDODULHV�

CREATE VIEW 10%_RAISE (EMPLOYEE, NEW_SALARY) AS

SELECT EMP_NO, SALARY *1.1 FROM EMPLOYEE;

Note 5HPHPEHU��XQOHVV�WKH�FUHDWRU�RI�WKH�YLHZ�DVVLJQV�,16(57�RU�83'$7(�SULYLOHJHV��WKH�
XVHUV�RI�WKH�YLHZ�FDQQRW�DIIHFW�WKH�DFWXDO�GDWD�LQ�WKH�XQGHUO\LQJ�WDEOH�

Types of views: read-only and updatable
:KHQ�\RX�XSGDWH�D�YLHZ��WKH�FKDQJHV�DUH�SDVVHG�WKURXJK�WR�WKH�XQGHUO\LQJ�WDEOHV�IURP�ZKLFK�
WKH�YLHZ�ZDV�FUHDWHG�RQO\�LI�FHUWDLQ�FRQGLWLRQV�DUH�PHW��,I�D�YLHZ�PHHWV�WKHVH�FRQGLWLRQV��LW�LV�
XSGDWDEOH��,I�LW�GRHV�QRW�PHHW�WKHVH�FRQGLWLRQV��LW�LV�UHDG�RQO\��PHDQLQJ�WKDW�ZULWHV�WR�WKH�YLHZ�
DUH�QRW�SDVVHG�WKURXJK�WR�WKH�XQGHUO\LQJ�WDEOHV��

Note 7KH�WHUPV�XSGDWDEOH�DQG�UHDG�RQO\�UHIHU�WR�KRZ�\RX�DFFHVV�WKH�GDWD�LQ�WKH�XQGHUO\LQJ�
WDEOHV��QRW�WR�ZKHWKHU�WKH�YLHZ�GHILQLWLRQ�FDQ�EH�PRGLILHG��7R�PRGLI\�WKH�YLHZ�GHILQLWLRQ��
\RX�PXVW�GURS�WKH�YLHZ�DQG�WKHQ�UHFUHDWH�LW��

$�YLHZ�LV�XSGDWDEOH�LI�DOO�RI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�
g ,W�LV�D�VXEVHW�RI�D�VLQJOH�WDEOH�RU�DQRWKHU�XSGDWDEOH�YLHZ�
g $OO�EDVH�WDEOH�FROXPQV�H[FOXGHG�IURP�WKH�YLHZ�GHILQLWLRQ�DOORZ�18//�YDOXHV�
g 7KH�YLHZ·V�6(/(&7�VWDWHPHQW�GRHV�QRW�FRQWDLQ�VXETXHULHV��D�',67,1&7�SUHGLFDWH��D�+$9,1*�
FODXVH��DJJUHJDWH�IXQFWLRQV��MRLQHG�WDEOHV��XVHU�GHILQHG�IXQFWLRQV��RU�VWRUHG�SURFHGXUHV�
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,I�WKH�YLHZ�GHILQLWLRQ�GRHV�QRW�PHHW�DOO�RI�WKHVH�FRQGLWLRQV��LW�LV�FRQVLGHUHG�UHDG�RQO\�

Note 5HDG�RQO\�YLHZV�FDQ�EH�XSGDWHG�E\�XVLQJ�D�FRPELQDWLRQ�RI�XVHU�GHILQHG�UHIHUHQWLDO�
FRQVWUDLQWV��WULJJHUV��DQG�XQLTXH�LQGH[HV��)RU�LQIRUPDWLRQ�RQ�KRZ�WR�XSGDWH�UHDG�RQO\�YLHZV�
XVLQJ�WULJJHUV��VHH�&KDSWHU�����´&UHDWLQJ�7ULJJHUV�µ

49LHZ�SULYLOHJHV
7KH�FUHDWRU�RI�WKH�YLHZ�PXVW�KDYH�WKH�IROORZLQJ�SULYLOHJHV�

g 7R�FUHDWH�D�UHDG�RQO\�YLHZ��WKH�FUHDWRU�QHHGV�6(/(&7�SULYLOHJHV�IRU�DQ\�XQGHUO\LQJ�WDEOHV�
g 7R�FUHDWH�DQ�XSGDWDEOH�YLHZ��WKH�FUHDWRU�QHHGV�$//�SULYLOHJHV�WR�WKH�XQGHUO\LQJ�WDEOHV�

)RU�PRUH�LQIRUPDWLRQ�RQ�64/�SULYLOHJHV��VHH�&KDSWHU�����´3ODQQLQJ�6HFXULW\�µ

4 ([DPSOHV�RI�YLHZV
7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�DQ�XSGDWDEOH�YLHZ�

CREATE VIEW EMP_MNGRS (FIRST, LAST, SALARY) AS

SELECT FIRST_NAME, LAST_NAME, SALARY

FROM EMPLOYEE

WHERE JOB_CODE = "Mngr";

7KH�QH[W�VWDWHPHQW�XVHV�D�QHVWHG�TXHU\�WR�FUHDWH�D�YLHZ��VR�WKH�YLHZ�LV�UHDG�RQO\�

CREATE VIEW ALL_MNGRS AS 

SELECT FIRST_NAME, LAST_NAME, JOB_COUNTRY FROM EMPLOYEE WHERE JOB_COUNTRY 

IN (SELECT JOB_COUNTRY FROM JOB

WHERE JOB_TITLE = "manager");

7KH�QH[W�VWDWHPHQW�FUHDWHV�D�YLHZ�WKDW�MRLQV�WZR�WDEOHV��DQG�VR�LW�LV�DOVR�UHDG�RQO\�

CREATE VIEW PHONE_LIST AS SELECT

EMP_NO, FIRST_NAME, LAST_NAME, PHONE_EXT, LOCATION, PHONE_NO

FROM EMPLOYEE, DEPARTMENT

WHERE EMPLOYEE.DEPT_NO = DEPARTMENT.DEPT_NO.

Inserting data through a view
5RZV�FDQ�EH�LQVHUWHG�DQG�XSGDWHG�WKURXJK�D�YLHZ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

g 7KH�YLHZ�LV�XSGDWDEOH
g $�XVHU�RU�VWRUHG�SURFHGXUH�KDV�,16(57�SULYLOHJH�IRU�WKH�YLHZ
g 7KH�YLHZ�LV�FUHDWHG�XVLQJ�:,7+�&+(&.�237,21
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7,3 <RX�FDQ�VLPXODWH�XSGDWLQJ�D�UHDG�RQO\�YLHZ�E\�ZULWLQJ�WULJJHUV�WKDW�SHUIRUP�WKH�DSSURSULDWH�
ZULWHV�WR�WKH�XQGHUO\LQJ�WDEOHV��)RU�DQ�H[DPSOH�RI�WKLV��VHH�´8SGDWLQJ�YLHZV�ZLWK�WULJJHUVµ�
RQ�SDJH ����

4 8VLQJ�:,7+�&+(&.�237,21
:,7+�&+(&.�237,21�VSHFLILHV�UXOHV�IRU�PRGLI\LQJ�GDWD�WKURXJK�YLHZV��7KLV�RSWLRQ�FDQ�EH�
LQFOXGHG�RQO\�LI�WKH�YLHZV�DUH�XSGDWDEOH��9LHZV�WKDW�DUH�FUHDWHG�XVLQJ�:,7+�&+(&.�237,21�
HQDEOH�,QWHU%DVH�WR�YHULI\�WKDW�D�URZ�LQVHUWHG�RU�XSGDWHG�WKURXJK�D�YLHZ�FDQ�EH�VHHQ�WKURXJK�
WKH�YLHZ�EHIRUH�DOORZLQJ�WKH�RSHUDWLRQ�WR�VXFFHHG��9DOXHV�FDQ�RQO\�EH�LQVHUWHG�WKURXJK�D�YLHZ�
IRU�WKRVH�FROXPQV�QDPHG�LQ�WKH�YLHZ��,QWHU%DVH�VWRUHV�18//�YDOXHV�IRU�XQUHIHUHQFHG�
FROXPQV��

:,7+�&+(&.�237,21�SUHYHQWV�\RX�IURP�LQVHUWLQJ�RU�XSGDWLQJ�YDOXHV�WKDW�GR�QRW�VDWLVI\�WKH�
VHDUFK�FRQGLWLRQ�VSHFLILHG�LQ�WKH�:+(5(�FODXVH�RI�WKH�&5($7(�9,(:�VHOHFW�VWDWHPHQW��

4 ([DPSOHV
6XSSRVH�\RX�ZDQW�WR�FUHDWH�D�YLHZ�WKDW�DOORZV�DFFHVV�WR�LQIRUPDWLRQ�DERXW�DOO�GHSDUWPHQWV�
ZLWK�EXGJHWV�EHWZHHQ���������DQG�����������7KH�YLHZ��68%B'(37��LV�GHILQHG�DV�IROORZV�

CREATE VIEW SUB_DEPT

(DEPT_NAME, DEPT_NO, SUB_DEPT_NO, LOW_BUDGET)

AS SELECT DEPARTMENT, DEPT_NO, HEAD_DEPT, BUDGET

FROM DEPARTMENT WHERE BUDGET BETWEEN 10000 AND 500000

WITH CHECK OPTION;

7KH�68%B'(37�YLHZ�UHIHUHQFHV�D�VLQJOH�WDEOH��'(3$570(17��,I�\RX�DUH�WKH�FUHDWRU�RI�WKH�
YLHZ�RU�KDYH�,16(57�SULYLOHJHV��\RX�FDQ�LQVHUW�QHZ�GDWD�LQWR�WKH�'(3$570(17��'(37B12��
+($'B'(37��DQG�%8'*(7�FROXPQV�RI�WKH�EDVH�WDEOH��'(3$570(17��:,7+�&+(&.�
237,21�DVVXUHV�WKDW�DOO�YDOXHV�HQWHUHG�WKURXJK�WKH�YLHZ�IDOO�ZLWKLQ�WKH�UDQJH�SUHVFULEHG�IRU�
HDFK�FROXPQ�LQ�WKH�:+(5(�FODXVH�RI�WKH�68%B'(37�YLHZ��

7KH�IROORZLQJ�VWDWHPHQW�LQVHUWV�D�QHZ�URZ�IRU�WKH�3XEOLFDWLRQV�'HSDUWPHQW�WKURXJK�WKH�
68%B'(37�YLHZ�

INSERT INTO SUB_DEPT (DEPT_NAME, DEPT_NO, SUB_DEPT_NO, LOW_BUDGET)

VALUES ("Publications", "7735", "670", 250000);

,QWHU%DVH�LQVHUWV�18//�YDOXHV�IRU�DOO�RWKHU�FROXPQV�LQ�WKH�'(3$570(17�EDVH�WDEOH�WKDW�DUH�
QRW�DYDLODEOH�GLUHFWO\�WKURXJK�WKH�YLHZ��
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Dropping views
7KH�'523�9,(:�VWDWHPHQW�HQDEOHV�D�YLHZ·V�FUHDWRU�WR�UHPRYH�D�YLHZ�GHILQLWLRQ�IURP�WKH�
GDWDEDVH��,W�GRHV�QRW�DIIHFW�WKH�EDVH�WDEOHV�DVVRFLDWHG�ZLWK�WKH�YLHZ��<RX�FDQ�GURS�D�YLHZ�RQO\�
LI�

g <RX�FUHDWHG�WKH�YLHZ�
g 7KH�YLHZ�LV�QRW�XVHG�LQ�DQRWKHU�YLHZ��D�VWRUHG�SURFHGXUH��RU�&+(&.�FRQVWUDLQW�GHILQLWLRQ��
<RX�PXVW�GHOHWH�WKH�DVVRFLDWHG�GDWDEDVH�REMHFWV�EHIRUH�GURSSLQJ�WKH�YLHZ��

7KH�V\QWD[�IRU�'523�9,(:�LV�

DROP VIEW name; 

7KH�IROORZLQJ�VWDWHPHQW�UHPRYHV�D�YLHZ�GHILQLWLRQ�

DROP VIEW SUB_DEPT;

Note <RX�FDQQRW�DOWHU�D�YLHZ�GLUHFWO\��7R�FKDQJH�D�YLHZ��GURS�LW�DQG�XVH�WKH�&5($7(�9,(:�
VWDWHPHQW�WR�FUHDWH�D�YLHZ�ZLWK�WKH�VDPH�QDPH�DQG�WKH�IHDWXUHV�\RX�ZDQW��
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Chapter 9Working with

Stored Procedures

7KLV�FKDSWHU�GHVFULEHV�WKH�IROORZLQJ�
g +RZ�WR�FUHDWH��DOWHU��DQG�GURS�SURFHGXUHV�
g 7KH�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�
g +RZ�WR�XVH�VWRUHG�SURFHGXUHV�
g +RZ�WR�FUHDWH��DOWHU��GURS��DQG�UDLVH�H[FHSWLRQV�
g +RZ�WR�KDQGOH�HUURUV�

Overview of stored procedures
$�VWRUHG�SURFHGXUH�LV�D�VHOI�FRQWDLQHG�SURJUDP�ZULWWHQ�LQ�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�
ODQJXDJH��DQG�VWRUHG�DV�SDUW�RI�D�WKH�GDWDEDVH�PHWDGDWD�

2QFH�\RX�KDYH�FUHDWHG�D�VWRUHG�SURFHGXUH��\RX�FDQ�LQYRNH�LW�GLUHFWO\�IURP�DQ�DSSOLFDWLRQ��RU�
VXEVWLWXWH�WKH�SURFHGXUH�IRU�D�WDEOH�RU�YLHZ�LQ�D�6(/(&7�VWDWHPHQW��6WRUHG�SURFHGXUHV�FDQ�
UHFHLYH�LQSXW�SDUDPHWHUV�IURP�DQG�UHWXUQ�YDOXHV�WR�DSSOLFDWLRQV��
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,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LQFOXGHV�64/�GDWD�PDQLSXODWLRQ�VWDWHPHQWV�DQG�
VRPH�SRZHUIXO�H[WHQVLRQV��LQFOXGLQJ�,)�«�7+(1�«�(/6(��:+,/(�«�'2��)25�6(/(&7�«�'2��
H[FHSWLRQV��DQG�HUURU�KDQGOLQJ�

7KH�DGYDQWDJHV�RI�XVLQJ�VWRUHG�SURFHGXUHV�LQFOXGH�
g0RGXODU�GHVLJQ
g $SSOLFDWLRQV�WKDW�DFFHVV�WKH�VDPH�GDWDEDVH�FDQ�VKDUH�VWRUHG�SURFHGXUHV��HOLPLQDWLQJ�GXSOLFDWH�
FRGH�DQG�UHGXFLQJ�WKH�VL]H�RI�WKH�DSSOLFDWLRQV

g 6WUHDPOLQHG�PDLQWHQDQFH
g:KHQ�D�SURFHGXUH�LV�XSGDWHG��WKH�FKDQJHV�DUH�DXWRPDWLFDOO\�UHIOHFWHG�LQ�DOO�DSSOLFDWLRQV�WKDW�
XVH�LW�ZLWKRXW�WKH�QHHG�WR�UHFRPSLOH�DQG�UHOLQN�WKHP��DSSOLFDWLRQV�DUH�FRPSLOHG�DQG�
RSWLPL]HG�RQO\�RQFH�IRU�HDFK�FOLHQW

g ,PSURYHG�SHUIRUPDQFH
g 6WRUHG�SURFHGXUHV�DUH�H[HFXWHG�E\�WKH�VHUYHU��QRW�WKH�FOLHQW��ZKLFK�UHGXFHV�QHWZRUN�WUDIILF��
DQG�LPSURYHV�SHUIRUPDQFH³HVSHFLDOO\�IRU�UHPRWH�FOLHQW�DFFHVV

Working with procedures
:LWK�isql��\RX�FDQ�FUHDWH��DOWHU��DQG�GURS�SURFHGXUHV�DQG�H[FHSWLRQV��(DFK�RI�WKHVH�
RSHUDWLRQV�LV�H[SODLQHG�LQ�WKH�FRUUHVSRQGLQJ�VHFWLRQV�LQ�WKLV�FKDSWHU��

7KHUH�DUH�WZR�ZD\V�WR�FUHDWH��DOWHU��DQG�GURS�SURFHGXUHV�ZLWK�isql�
g ,QWHUDFWLYHO\�
g:LWK�DQ�LQSXW�ILOH�FRQWDLQLQJ�GDWD�GHILQLWLRQ�VWDWHPHQWV

,W�LV�XVXDOO\�SUHIHUDEOH�WR�XVH�GDWD�GHILQLWLRQ�ILOHV��EHFDXVH�WKH\�DUH�HDVLHU�WR�PRGLI\�DQG�
SURYLGH�VHSDUDWH�GRFXPHQWDWLRQ�RI�WKH�SURFHGXUH��)RU�VLPSOH�FKDQJHV�WR�H[LVWLQJ�SURFHGXUHV�
RU�H[FHSWLRQV��WKH�LQWHUDFWLYH�LQWHUIDFH�FDQ�EH�FRQYHQLHQW�

7KH�XVHU�ZKR�FUHDWHV�D�SURFHGXUH�LV�WKH�RZQHU�RI�WKH�SURFHGXUH��DQG�FDQ�JUDQW�WKH�SULYLOHJH�
WR�H[HFXWH�WKH�SURFHGXUH�WR�RWKHU�XVHUV��WULJJHUV��DQG�VWRUHG�
SURFHGXUHV��
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Using a data definition file
7R�FUHDWH�RU�DOWHU�D�SURFHGXUH�WKURXJK�D�GDWD�GHILQLWLRQ�ILOH��IROORZ�WKHVH�VWHSV�

�� 8VH�D�WH[W�HGLWRU�WR�ZULWH�WKH�GDWD�GHILQLWLRQ�ILOH�

�� 6DYH�WKH�ILOH�

�� 3URFHVV�WKH�ILOH�ZLWK�isql��8VH�WKLV�FRPPDQG�

isql -input filename database_name

ZKHUH�ILOHQDPH�LV�WKH�QDPH�RI�WKH�GDWD�GHILQLWLRQ�ILOH�DQG�GDWDEDVHBQDPH�LV�WKH�QDPH�RI�WKH�
GDWDEDVH�WR�XVH��$OWHUQDWLYHO\��IURP�ZLWKLQ�isql��\RX�FDQ�SURFHVV�WKH�ILOH�XVLQJ�WKH�
FRPPDQG�

SQL> input filename;

,I�\RX�GR�QRW�VSHFLI\�WKH�GDWDEDVH�RQ�WKH�FRPPDQG�OLQH�RU�LQWHUDFWLYHO\��WKH�GDWD�GHILQLWLRQ�
ILOH�PXVW�LQFOXGH�D�VWDWHPHQW�WR�FUHDWH�RU�RSHQ�D�GDWDEDVH�

7KH�GDWD�GHILQLWLRQ�ILOH�FDQ�LQFOXGH�
g 6WDWHPHQWV�WR�FUHDWH��DOWHU��RU�GURS�SURFHGXUHV��7KH�ILOH�FDQ�DOVR�LQFOXGH�VWDWHPHQWV�WR�FUHDWH��
DOWHU��RU�GURS�H[FHSWLRQV��([FHSWLRQV�PXVW�EH�FUHDWHG�EHIRUH�WKH\�FDQ�EH�UHIHUHQFHG�LQ�
SURFHGXUHV�

g $Q\�RWKHU�isql�VWDWHPHQWV�

Calling stored procedures
$SSOLFDWLRQV�FDQ�FDOO�VWRUHG�SURFHGXUHV�IURP�64/�DQG�'64/��<RX�FDQ�DOVR�XVH�VWRUHG�
SURFHGXUHV�LQ�isql��)RU�PRUH�LQIRUPDWLRQ�RQ�FDOOLQJ�VWRUHG�SURFHGXUHV�IURP�DSSOLFDWLRQV��VHH�
WKH�3URJUDPPHU·V�*XLGH�

7KHUH�DUH�WZR�W\SHV�RI�VWRUHG�SURFHGXUHV��
g 6HOHFW�SURFHGXUHV�WKDW�DQ�DSSOLFDWLRQ�FDQ�XVH�LQ�SODFH�RI�D�WDEOH�RU�YLHZ�LQ�D�6(/(&7 VWDWHPHQW��
$�VHOHFW�SURFHGXUH�PXVW�EH�GHILQHG�WR�UHWXUQ�RQH�RU�PRUH�YDOXHV��RXWSXW�SDUDPHWHUV���RU�DQ�
HUURU�UHVXOWV�

g ([HFXWDEOH�SURFHGXUHV�WKDW�DQ�DSSOLFDWLRQ�FDQ�FDOO�GLUHFWO\�ZLWK�WKH�(;(&87(�352&('85(�
VWDWHPHQW��$Q�H[HFXWDEOH�SURFHGXUH�FDQ�RSWLRQDOO\�UHWXUQ�YDOXHV�WR�WKH�FDOOLQJ�SURJUDP�
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%RWK�NLQGV�RI�SURFHGXUHV�DUH�GHILQHG�ZLWK�&5($7(�352&('85(�DQG�KDYH�HVVHQWLDOO\�WKH�
VDPH�V\QWD[��7KH�GLIIHUHQFH�LV�LQ�KRZ�WKH�SURFHGXUH�LV�ZULWWHQ�DQG�KRZ�LW�LV�LQWHQGHG�WR�EH�
XVHG��6HOHFW�SURFHGXUHV�FDQ�UHWXUQ�PRUH�WKDQ�RQH�URZ��VR�WKDW�WR�WKH�FDOOLQJ�SURJUDP�WKH\�
DSSHDU�DV�D�WDEOH�RU�YLHZ��([HFXWDEOH�SURFHGXUHV�DUH�URXWLQHV�LQYRNHG�E\�WKH�FDOOLQJ�SURJUDP��
ZKLFK�FDQ�RSWLRQDOO\�UHWXUQ�YDOXHV��

,Q�IDFW��D�VLQJOH�SURFHGXUH�FRQFHLYDEO\�FDQ�EH�XVHG�DV�D�VHOHFW�SURFHGXUH�RU�DV�DQ�H[HFXWDEOH�
SURFHGXUH��EXW�LQ�JHQHUDO�D�SURFHGXUH�LV�ZULWWHQ�VSHFLILFDOO\�WR�EH�XVHG�LQ�D�6(/(&7�VWDWHPHQW�
�D�VHOHFW�SURFHGXUH��RU�WR�EH�XVHG�LQ�DQ�(;(&87(�352&('85(�VWDWHPHQW��DQ�H[HFXWDEOH�
SURFHGXUH��

Privileges for stored procedures
7R�XVH�D�VWRUHG�SURFHGXUH��D�XVHU�PXVW�EH�WKH�FUHDWRU�RI�WKH�SURFHGXUH�RU�PXVW�EH�JLYHQ�
(;(&87(�SULYLOHJH�IRU�LW��$Q�H[WHQVLRQ�WR�WKH�*5$17�VWDWHPHQW�DVVLJQV�WKH�(;(&87(�
SULYLOHJH��DQG�DQ�H[WHQVLRQ�WR�WKH�5(92.(�VWDWHPHQW�HOLPLQDWHV�WKH�SULYLOHJH��

6WRUHG�SURFHGXUHV�WKHPVHOYHV�VRPHWLPHV�QHHG�DFFHVV�WR�WDEOHV�RU�YLHZV�IRU�ZKLFK�D�XVHU�GRHV�
QRW³RU�VKRXOG�QRW³KDYH�SULYLOHJHV��)RU�PRUH�LQIRUPDWLRQ�DERXW�JUDQWLQJ�SULYLOHJHV�WR�
XVHUV�DQG�SURFHGXUHV��VHH�&KDSWHU�����´3ODQQLQJ�6HFXULW\�µ

Creating procedures 
<RX�FDQ�GHILQH�D�VWRUHG�SURFHGXUH�ZLWK�WKH�&5($7(�352&('85(�VWDWHPHQW�LQ�isql��<RX�
FDQQRW�FUHDWH�VWRUHG�SURFHGXUHV�LQ�HPEHGGHG�64/��$�VWRUHG�SURFHGXUH�LV�FRPSRVHG�RI�D�
KHDGHU�DQG�D�ERG\��

7KH�KHDGHU�FRQWDLQV�
g 7KH�QDPH�RI�WKH�VWRUHG�SURFHGXUH��ZKLFK�PXVW�EH�XQLTXH�DPRQJ�SURFHGXUH��YLHZ��DQG�WDEOH�
QDPHV�LQ�WKH�GDWDEDVH�

g $Q�RSWLRQDO�OLVW�RI�LQSXW�SDUDPHWHUV�DQG�WKHLU�GDWDW\SHV�WKDW�D�SURFHGXUH�UHFHLYHV�IURP�WKH�
FDOOLQJ�SURJUDP�

g ,I�WKH�SURFHGXUH�UHWXUQV�YDOXHV�WR�WKH�FDOOLQJ�SURJUDP��5(78516�IROORZHG�E\�D�OLVW�RI�RXWSXW�
SDUDPHWHUV�DQG�WKHLU�GDWDW\SHV�

7KH�SURFHGXUH�ERG\�FRQWDLQV�
g $Q�RSWLRQDO�OLVW�RI�ORFDO�YDULDEOHV�DQG�WKHLU�GDWDW\SHV�
g $�EORFN�RI�VWDWHPHQWV�LQ�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��EUDFNHWHG�E\�%(*,1�DQG�
(1'��$�EORFN�FDQ�LWVHOI�LQFOXGH�RWKHU�EORFNV��VR�WKDW�WKHUH�FDQ�EH�PDQ\�OHYHOV�RI�QHVWLQJ��
118 INTERBASE 5



CREATING PROCEDURES
,03257$17 %HFDXVH�HDFK�VWDWHPHQW�LQ�D�VWRUHG�SURFHGXUH�ERG\�PXVW�EH�WHUPLQDWHG�E\�D�VHPLFRORQ��\RX�
PXVW�GHILQH�D�GLIIHUHQW�V\PERO�WR�WHUPLQDWH�WKH�&5($7(�352&('85(�VWDWHPHQW�LQ�isql��
8VH�6(7�7(50�EHIRUH�&5($7(�352&('85(�WR�VSHFLI\�D�WHUPLQDWRU�RWKHU�WKDQ�D�
VHPLFRORQ��$IWHU�WKH�&5($7(�352&('85(�VWDWHPHQW��LQFOXGH�DQRWKHU�6(7�7(50�WR�FKDQJH�
WKH�WHUPLQDWRU�EDFN�WR�D�VHPLFRORQ�

CREATE PROCEDURE syntax
CREATE PROCEDURE name

[(param datatype [, param datatype …])]

[RETURNS ( param datatype [,  param datatype …])]

AS 

<procedure_body>;

<procedure_body> =

[ <variable_declaration_list>] 

<block>

<variable_declaration_list> = 

DECLARE VARIABLE var datatype;

[DECLARE VARIABLE var datatype; …]

<block> =

BEGIN

<compound_statement>

[ <compound_statement> …]

END
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<compound_statement> = 

{<block> | statement;}

Procedure and trigger language
7KH�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LV�D�FRPSOHWH�SURJUDPPLQJ�ODQJXDJH�IRU�
VWRUHG�SURFHGXUHV�DQG�WULJJHUV��,W�LQFOXGHV�

g 64/�GDWD�PDQLSXODWLRQ�VWDWHPHQWV��,16(57��83'$7(��'(/(7(��DQG�VLQJOHWRQ�6(/(&7��
&XUVRUV�DUH�DOORZHG�

Argument Description

name Name of the procedure. Must be unique among procedure, table, 
and view names in the database.

param <datatype> Input parameters that the calling program uses to pass values to 
the procedure:

param—Name of the input parameter, unique for variables in the 
procedure.

<datatype>—An InterBase datatype.

RETURNS 
param <datatype>

Output parameters that the procedure uses to return values to the 
calling program:

param—Name of the output parameter, unique for variables 
within the procedure.

<datatype>—An InterBase datatype.

The procedure returns the values of output parameters when it 
reaches a SUSPEND statement in the procedure body.

AS Keyword that separates the procedure header and the procedure 
body.

DECLARE VARIABLE 
var <datatype>

Declares local variables used only in the procedure. Each 
declaration must be preceded by DECLARE VARIABLE and followed 
by a semicolon (;). var is the name of the local variable, unique for 
variables in the procedure.

statement Any single statement in InterBase procedure and trigger 
language. Each statement (except BEGIN and END) must be 
followed by a semicolon (;).

TABLE 9.1 Arguments of the CREATE PROCEDURE statement
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g 64/�RSHUDWRUV�DQG�H[SUHVVLRQV��LQFOXGLQJ�8')V�OLQNHG�ZLWK�WKH�GDWDEDVH�VHUYHU�DQG�
JHQHUDWRUV�

g 3RZHUIXO�H[WHQVLRQV�WR�64/��LQFOXGLQJ�DVVLJQPHQW�VWDWHPHQWV��FRQWURO�IORZ�VWDWHPHQWV��
FRQWH[W�YDULDEOHV��HYHQW�SRVWLQJ�VWDWHPHQWV��H[FHSWLRQV��DQG�HUURU�KDQGOLQJ�VWDWHPHQWV�

$OWKRXJK�VWRUHG�SURFHGXUHV�DQG�WULJJHUV�DUH�XVHG�LQ�GLIIHUHQW�ZD\V�DQG�IRU�GLIIHUHQW�
SXUSRVHV��WKH\�ERWK�XVH�WKH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��%RWK�WULJJHUV�DQG�VWRUHG�
SURFHGXUHV�FDQ�XVH�DQ\�VWDWHPHQWV�LQ�WKH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��ZLWK�VRPH�
H[FHSWLRQV�

g &RQWH[W�YDULDEOHV�DUH�XQLTXH�WR�WULJJHUV��
g ,QSXW�DQG�RXWSXW�SDUDPHWHUV��DQG�WKH�6863(1'�DQG�(;,7�VWDWHPHQWV��ZKLFK�UHWXUQ�YDOXHV�
DQG�DUH�XQLTXH�WR�VWRUHG�SURFHGXUHV�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�ODQJXDJH�H[WHQVLRQV�IRU�VWRUHG�SURFHGXUHV��

Statement Description

BEGIN … END Defines a block of statements that executes as one. The BEGIN 
keyword starts the block; the END keyword terminates it. Neither 
should be followed by a semicolon.

variable = expression Assignment statement which assigns the value of 
expression to variable, a local variable, input parameter, or output 
parameter.

/* comment_text */ Programmer’s comment, where comment_text can be any 
number of lines of text. 

EXCEPTION 
exception_name

Raises the named exception. An exception is a user-defined error, 
which can be handled with WHEN.

EXECUTE PROCEDURE 
proc_name [var [, var …]]
[RETURNING_VALUES 
var [, var …]]

Executes stored procedure, proc_name, with the input arguments 
listed following the procedure name, returning values in the 
output arguments listed following RETURNING_VALUES. Input 
and output parameters must be variables defined within the 
procedure. Enables nested procedures and recursion.

EXIT Jumps to the final END statement in the procedure.

FOR <select_statement> DO 
<compound_statement>

Repeats the statement or block following DO for every qualifying 
row retrieved by <select_statement>. 

<select_statement>: a normal SELECT statement, except the INTO 
clause is required and must come last.

TABLE 9.2 Procedure and trigger language extensions
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4 8VLQJ�6(7�7(50�LQ�LVTO
%HFDXVH�HDFK�VWDWHPHQW�LQ�D�SURFHGXUH�ERG\�PXVW�EH�WHUPLQDWHG�E\�D�VHPLFRORQ��\RX�PXVW�
GHILQH�D�GLIIHUHQW�V\PERO�WR�WHUPLQDWH�WKH�SURFHGXUH�ERG\�LWVHOI��,Q�isql�LQFOXGH�D�6(7�7(50�
VWDWHPHQW�EHIRUH�&5($7(�352&('85(�WR�VSHFLI\�D�WHUPLQDWRU�RWKHU�WKDQ�D�VHPLFRORQ��$IWHU�
WKH�ERG\�RI�WKH�SURFHGXUH��LQFOXGH�DQRWKHU�6(7�7(50�WR�FKDQJH�WKH�WHUPLQDWRU�EDFN�WR�D�
VHPLFRORQ�

<compound_statement> Either a single statement in procedure and trigger language or a 
block of statements bracketed by BEGIN and END.

IF (<condition>) 
THEN <compound_statement> 
[ELSE <compound_statement>]

Tests <condition> and if it is TRUE, performs the statement or 
block following THEN. Otherwise, performs the statement or block 
following ELSE, if present.

<condition>: a Boolean expression (TRUE, FALSE, or UNKNOWN), 
generally two expressions as operands of a comparison operator.

POST_EVENT event_name Posts the event, event_name.

SUSPEND In a SELECT procedure:

Suspends execution of procedure until next FETCH is issued by the 
calling application 

Returns output values, if any, to the calling application. 

Not recommended for executable procedures.

WHILE (<condition>) 
DO <compound_statement>

While <condition> is TRUE, keep performing 
<compound_statement>. First <condition> is tested, and if it is 
TRUE, then <compound_statement> is performed. This sequence 
is repeated until <condition> is no longer TRUE.

WHEN 
{<error> [, <error> …] | ANY}
DO <compound_statement>

Error-handling statement. When one of the specified errors 
occurs, performs <compound_statement>. WHEN statements, if 
present, must come at the end of a block, just before END.

<error>—EXCEPTION exception_name,
SQLCODE errcode or GDSCODE number.

ANY—Handles any errors.

Statement Description

TABLE 9.2 Procedure and trigger language extensions  (continued)
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7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�WKH�XVH�RI�6(7�7(50�IRU�D�SURFHGXUH��7KH�WHUPLQDWRU�LV�
WHPSRUDULO\�VHW�WR�D�GRXEOH�H[FODPDWLRQ�SRLQW������

SET TERM !!;

CREATE PROCEDURE SIMPLE 

AS BEGIN

. . .

END!!

SET TERM ;!!

7KHUH�PXVW�EH�D�VSDFH�DIWHU�6(7�7(50��(DFK�6(7�7(50�LV�LWVHOI�WHUPLQDWHG�ZLWK�WKH�FXUUHQW�
WHUPLQDWRU�

4 6\QWD[�HUURUV�LQ�VWRUHG�SURFHGXUHV
,QWHU%DVH�JHQHUDWHV�HUURUV�GXULQJ�SDUVLQJ�LI�WKHUH�LV�LQFRUUHFW�V\QWD[�LQ�D�&5($7(�
352&('85(�VWDWHPHQW��(UURU�PHVVDJHV�ORRN�VLPLODU�WR�WKLV�

Statement failed, SQLCODE = -104

Dynamic SQL Error

-SQL error code = -104

-Token unknown - line 4, char 9

-tmp

7KH�OLQH�QXPEHUV�DUH�FRXQWHG�IURP�WKH�EHJLQQLQJ�RI�WKH�&5($7(�352&('85(�VWDWHPHQW��
QRW�IURP�WKH�EHJLQQLQJ�RI�WKH�GDWD�GHILQLWLRQ�ILOH��&KDUDFWHUV�DUH�FRXQWHG�IURP�WKH�OHIW��DQG�
WKH�XQNQRZQ�WRNHQ�LQGLFDWHG�LV�HLWKHU�WKH�VRXUFH�RI�WKH�HUURU��RU�LPPHGLDWHO\�WR�WKH�ULJKW�RI�
WKH�VRXUFH�RI�WKH�HUURU��:KHQ�LQ�GRXEW��H[DPLQH�WKH�HQWLUH�OLQH�WR�GHWHUPLQH�WKH�VRXUFH�RI�
WKH�V\QWD[�HUURU�

The procedure header
(YHU\WKLQJ�EHIRUH�$6�LQ�WKH�&5($7(�352&('85(�VWDWHPHQW�IRUPV�WKH�SURFHGXUH�KHDGHU��
7KH�KHDGHU�FRQWDLQV�

g 7KH�QDPH�RI�WKH�VWRUHG�SURFHGXUH��ZKLFK�PXVW�EH�XQLTXH�DPRQJ�SURFHGXUH�DQG�WDEOH�QDPHV�
LQ�WKH�GDWDEDVH�

g $Q�RSWLRQDO�OLVW�RI�LQSXW�SDUDPHWHUV�DQG�WKHLU�GDWDW\SHV��7KH�SURFHGXUH�UHFHLYHV�WKH�YDOXHV�
RI�WKH�LQSXW�SDUDPHWHUV�IURP�WKH�FDOOLQJ�SURJUDP�

g2SWLRQDOO\��WKH�5(78516�NH\ZRUG�IROORZHG�E\�D�OLVW�RI�RXWSXW�SDUDPHWHUV�DQG�WKHLU�
GDWDW\SHV��7KH�SURFHGXUH�UHWXUQV�WKH�YDOXHV�RI�WKH�RXWSXW�SDUDPHWHUV�WR�WKH�FDOOLQJ�SURJUDP�
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4 'HFODULQJ�LQSXW�SDUDPHWHUV
8VH�LQSXW�SDUDPHWHUV�WR�SDVV�YDOXHV�IURP�DQ�DSSOLFDWLRQ�WR�D�SURFHGXUH��$Q\�LQSXW�
SDUDPHWHUV�DUH�JLYHQ�LQ�D�FRPPD�GHOLPLWHG�OLVW�HQFORVHG�LQ�SDUHQWKHVHV�LPPHGLDWHO\�DIWHU�WKH�
SURFHGXUH�QDPH��DV�IROORZV�

CREATE PROCEDURE name

(var datatype [, var datatype …])

. . .

(DFK�LQSXW�SDUDPHWHU�GHFODUDWLRQ�KDV�WZR�SDUWV��D�QDPH�DQG�D�GDWDW\SH��7KH�QDPH�RI�WKH�
SDUDPHWHU�PXVW�EH�XQLTXH�ZLWKLQ�WKH�SURFHGXUH��DQG�WKH�GDWDW\SH�FDQ�EH�DQ\�VWDQGDUG�64/�
GDWDW\SH�H[FHSW�%/2%�DQG�DUUD\V�RI�GDWDW\SHV��7KH�QDPH�RI�DQ�LQSXW�SDUDPHWHU�QHHG�QRW�
PDWFK�WKH�QDPH�RI�DQ\�KRVW�SDUDPHWHU�LQ�WKH�FDOOLQJ�SURJUDP�

Note 1R�PRUH�WKDQ�������LQSXW�SDUDPHWHUV�FDQ�EH�SDVVHG�WR�D�VWRUHG�SURFHGXUH�

4 'HFODULQJ�RXWSXW�SDUDPHWHUV
8VH�RXWSXW�SDUDPHWHUV�WR�UHWXUQ�YDOXHV�IURP�D�SURFHGXUH�WR�DQ�DSSOLFDWLRQ��7KH�5(78516�
FODXVH�LQ�WKH�SURFHGXUH�KHDGHU�VSHFLILHV�D�OLVW�RI�RXWSXW�SDUDPHWHUV��7KH�V\QWD[�RI�WKH�
5(78516�FODXVH�LV�

. . .

[RETURNS ( var datatype [,  var datatype …])]

AS 

. . .

(DFK�RXWSXW�SDUDPHWHU�GHFODUDWLRQ�KDV�WZR�SDUWV��D�QDPH�DQG�D�GDWDW\SH��7KH�QDPH�RI�WKH�
SDUDPHWHU�PXVW�EH�XQLTXH�ZLWKLQ�WKH�SURFHGXUH��DQG�WKH�GDWDW\SH�FDQ�EH�DQ\�VWDQGDUG�64/�
GDWDW\SH�H[FHSW�%/2%�DQG�DUUD\V�

The procedure body
(YHU\WKLQJ�IROORZLQJ�WKH�$6�NH\ZRUG�LQ�WKH�&5($7(�352&('85(�VWDWHPHQW�IRUPV�WKH�
SURFHGXUH�ERG\��7KH�ERG\�FRQVLVWV�RI�DQ�RSWLRQDO�OLVW�RI�ORFDO�YDULDEOH�GHFODUDWLRQV�IROORZHG�
E\�D�EORFN�RI�VWDWHPHQWV�

$�EORFN�LV�FRPSRVHG�RI�VWDWHPHQWV�LQ�WKH�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��
EUDFNHWHG�E\�%(*,1�DQG�(1'��$�EORFN�FDQ�LWVHOI�LQFOXGH�RWKHU�EORFNV��VR�WKDW�WKHUH�FDQ�EH�
PDQ\�OHYHOV�RI�QHVWLQJ��

,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LQFOXGHV�DOO�VWDQGDUG�,QWHU%DVH�64/�VWDWHPHQWV�
H[FHSW�GDWD�GHILQLWLRQ�DQG�WUDQVDFWLRQ�VWDWHPHQWV��SOXV�VWDWHPHQWV�XQLTXH�WR�SURFHGXUH�DQG�
WULJJHU�ODQJXDJH��
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)HDWXUHV�RI�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LQFOXGH�
g $VVLJQPHQW�VWDWHPHQWV��WR�VHW�YDOXHV�RI�ORFDO�YDULDEOHV�DQG�LQSXW�RXWSXW�SDUDPHWHUV�
g 6(/(&7�VWDWHPHQWV��WR�UHWULHYH�FROXPQ�YDOXHV��6(/(&7�VWDWHPHQWV�PXVW�KDYH�DQ�,172�FODXVH�
DV�WKH�ODVW�FODXVH�

g &RQWURO�IORZ�VWDWHPHQWV��VXFK�DV�)25�6(/(&7�«�'2��,)�«�7+(1��DQG�:+,/(�«�'2��WR�
SHUIRUP�FRQGLWLRQDO�RU�ORRSLQJ�WDVNV�

g (;(&87(�352&('85(�VWDWHPHQWV��WR�LQYRNH�RWKHU�SURFHGXUHV��5HFXUVLRQ�LV�DOORZHG�
g &RPPHQWV�WR�DQQRWDWH�SURFHGXUH�FRGH�
g ([FHSWLRQ�VWDWHPHQWV��WR�UHWXUQ�HUURU�PHVVDJHV�WR�DSSOLFDWLRQV��DQG�:+(1�VWDWHPHQWV�WR�
KDQGOH�VSHFLILF�HUURU�FRQGLWLRQV�

g 6863(1'�DQG�(;,7�VWDWHPHQWV��WKDW�UHWXUQ�FRQWURO³DQG�UHWXUQ�YDOXHV�RI�RXWSXW�
SDUDPHWHUV³WR�WKH�FDOOLQJ�DSSOLFDWLRQ�

4 %(*,1�«�(1'�VWDWHPHQWV
(DFK�EORFN�RI�VWDWHPHQWV�LQ�WKH�SURFHGXUH�ERG\�VWDUWV�ZLWK�D�%(*,1�VWDWHPHQW�DQG�HQGV�ZLWK�
DQ�(1'�VWDWHPHQW��%(*,1�DQG�(1'�DUH�QRW�IROORZHG�E\�D�VHPLFRORQ��,Q�isql��WKH�ILQDO�(1'�
LQ�WKH�SURFHGXUH�ERG\�LV�IROORZHG�E\�WKH�WHUPLQDWRU�WKDW�\RX�VSHFLILHG�LQ�WKH�6(7�7(50�
VWDWHPHQW�

4 8VLQJ�YDULDEOHV
7KHUH�DUH�WKUHH�W\SHV�RI�YDULDEOHV�WKDW�FDQ�EH�XVHG�LQ�WKH�ERG\�RI�D�SURFHGXUH��

g ,QSXW�SDUDPHWHUV��XVHG�WR�SDVV�YDOXHV�IURP�DQ�DSSOLFDWLRQ�WR�D�VWRUHG�SURFHGXUH�
g2XWSXW�SDUDPHWHUV��XVHG�WR�SDVV�YDOXHV�IURP�D�VWRUHG�SURFHGXUH�EDFN�WR�WKH�FDOOLQJ�
DSSOLFDWLRQ�

g /RFDO�YDULDEOHV��XVHG�WR�KROG�YDOXHV�XVHG�RQO\�ZLWKLQ�D�SURFHGXUH�

$Q\�RI�WKHVH�W\SHV�RI�YDULDEOHV�FDQ�EH�XVHG�LQ�WKH�ERG\�RI�D�VWRUHG�SURFHGXUH�ZKHUH�DQ�
H[SUHVVLRQ�FDQ�DSSHDU��7KH\�FDQ�EH�DVVLJQHG�D�OLWHUDO�YDOXH��RU�DVVLJQHG�D�YDOXH�GHULYHG�IURP�
TXHULHV�RU�H[SUHVVLRQ�HYDOXDWLRQV�

Note ,Q�64/�VWDWHPHQWV��SUHFHGH�YDULDEOHV�ZLWK�D�FRORQ�����WR�VLJQLI\�WKDW�WKH\�DUH�YDULDEOHV�
UDWKHU�WKDQ�FROXPQ�QDPHV��,Q�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�H[WHQVLRQ�VWDWHPHQWV��\RX�QHHG�
QRW�SUHFHGH�YDULDEOHV�ZLWK�D�FRORQ�

LOCAL VARIABLES

/RFDO�YDULDEOHV�DUH�GHFODUHG�DQG�XVHG�ZLWKLQ�D�VWRUHG�SURFHGXUH��7KH\�KDYH�QR�HIIHFW�RXWVLGH�
WKH�SURFHGXUH�
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/RFDO�YDULDEOHV�PXVW�EH�GHFODUHG�DW�WKH�EHJLQQLQJ�RI�D�SURFHGXUH�ERG\�EHIRUH�WKH\�FDQ�EH�
XVHG��'HFODUH�D�ORFDO�YDULDEOH�DV�IROORZV�

DECLARE VARIABLE var datatype;

ZKHUH�YDU�LV�WKH�QDPH�RI�WKH�ORFDO�YDULDEOH��XQLTXH�ZLWKLQ�WKH�SURFHGXUH��DQG�GDWDW\SH�LV�WKH�
GDWDW\SH��ZKLFK�FDQ�EH�DQ\�64/�GDWDW\SH�H[FHSW�%/2%�RU�DQ�DUUD\��(DFK�ORFDO�YDULDEOH�
UHTXLUHV�D�VHSDUDWH�'(&/$5(�9$5,$%/(�VWDWHPHQW��IROORZHG�E\�D�VHPLFRORQ������

7KH�IROORZLQJ�KHDGHU�GHFODUHV�WKH�ORFDO�YDULDEOH��DQ\BVDOHV�

CREATE PROCEDURE DELETE_EMPLOYEE (EMP_NUM INTEGER)

AS

DECLARE VARIABLE ANY_SALES INTEGER;

BEGIN

. . . 

INPUT PARAMETERS

,QSXW�SDUDPHWHUV�DUH�XVHG�WR�SDVV�YDOXHV�IURP�DQ�DSSOLFDWLRQ�WR�D�SURFHGXUH��7KH\�DUH�
GHFODUHG�LQ�D�FRPPD�GHOLPLWHG�OLVW�LQ�SDUHQWKHVHV�IROORZLQJ�WKH�SURFHGXUH�QDPH��2QFH�
GHFODUHG��WKH\�FDQ�EH�XVHG�LQ�WKH�SURFHGXUH�ERG\�DQ\ZKHUH�DQ�H[SUHVVLRQ�FDQ�DSSHDU��

,QSXW�SDUDPHWHUV�DUH�SDVVHG�E\�YDOXH�IURP�WKH�FDOOLQJ�SURJUDP�WR�D�VWRUHG�SURFHGXUH��7KLV�
PHDQV�WKDW�LI�WKH�SURFHGXUH�FKDQJHV�WKH�YDOXH�RI�DQ�LQSXW�SDUDPHWHU��WKH�FKDQJH�KDV�HIIHFW�
RQO\�ZLWKLQ�WKH�SURFHGXUH��:KHQ�FRQWURO�UHWXUQV�WR�WKH�FDOOLQJ�SURJUDP��WKH�LQSXW�SDUDPHWHU�
VWLOO�KDV�LWV�RULJLQDO�YDOXH�

7KH�IROORZLQJ�SURFHGXUH�KHDGHU�GHFODUHV�WZR�LQSXW�SDUDPHWHUV��HPSBQR�DQG�
SURMBLG�

CREATE PROCEDURE ADD_EMP_PROJ (EMP_NO SMALLINT, PROJ_ID CHAR(5)) 

AS

. . .

)RU�PRUH�LQIRUPDWLRQ�RQ�GHFODULQJ�LQSXW�SDUDPHWHUV�LQ�VWRUHG�SURFHGXUHV��VHH�´'HFODULQJ�
LQSXW�SDUDPHWHUVµ�RQ�SDJH ����

OUTPUT PARAMETERS

2XWSXW�SDUDPHWHUV�DUH�XVHG�WR�UHWXUQ�YDOXHV�IURP�D�SURFHGXUH�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��
'HFODUH�WKHP�LQ�D�FRPPD�GHOLPLWHG�OLVW�LQ�SDUHQWKHVHV�IROORZLQJ�WKH�5(78516�NH\ZRUG�LQ�
WKH�SURFHGXUH�KHDGHU��2QFH�GHFODUHG��WKH\�FDQ�EH�XVHG�LQ�WKH�SURFHGXUH�ERG\�DQ\ZKHUH�DQ�
H[SUHVVLRQ�FDQ�DSSHDU��)RU�H[DPSOH��WKH�IROORZLQJ�SURFHGXUH�KHDGHU�GHFODUHV�ILYH�RXWSXW�
SDUDPHWHUV��KHDGBGHSW��GHSDUWPHQW��PQJUBQDPH��WLWOH��DQG�HPSBFQW�

CREATE PROCEDURE ORG_CHART

RETURNS (HEAD_DEPT CHAR(25), DEPARTMENT CHAR(25),

MNGR_NAME CHAR(20), TITLE CHAR(5), EMP_CNT INTEGER)
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,I�\RX�GHFODUH�RXWSXW�SDUDPHWHUV�LQ�WKH�SURFHGXUH�KHDGHU��WKH�SURFHGXUH�PXVW�DVVLJQ�WKHP�
YDOXHV�WR�UHWXUQ�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��9DOXHV�FDQ�EH�GHULYHG�IURP�DQ\�YDOLG�H[SUHVVLRQ�LQ�
WKH�SURFHGXUH��

)RU�PRUH�LQIRUPDWLRQ�RQ�GHFODULQJ�RXWSXW�SDUDPHWHUV�LQ�VWRUHG�SURFHGXUHV��VHH�´'HFODULQJ�
RXWSXW�SDUDPHWHUVµ�RQ�SDJH ����

$�SURFHGXUH�UHWXUQV�RXWSXW�SDUDPHWHU�YDOXHV�WR�WKH�FDOOLQJ�DSSOLFDWLRQ�ZLWK�D�6863(1'�
VWDWHPHQW��)RU�PRUH�LQIRUPDWLRQ�DERXW�6863(1'��VHH�́ 8VLQJ�6863(1'��(;,7��DQG�(1'µ�
RQ�SDJH ����

,Q�D�6(/(&7�VWDWHPHQW�WKDW�UHWULHYHV�YDOXHV�IURP�D�SURFHGXUH��WKH�FROXPQ�QDPHV�PXVW�PDWFK�
WKH�QDPHV�DQG�GDWDW\SHV�RI�WKH�SURFHGXUH·V�RXWSXW�SDUDPHWHUV��,Q�DQ�(;(&87(�352&('85(�
VWDWHPHQW��WKH�RXWSXW�SDUDPHWHUV�QHHG�QRW�PDWFK�WKH�QDPHV�RI�WKH�SURFHGXUH·V�RXWSXW�
SDUDPHWHUV��EXW�WKH�GDWDW\SHV�PXVW�PDWFK�

4 8VLQJ�DVVLJQPHQW�VWDWHPHQWV
$�SURFHGXUH�FDQ�DVVLJQ�YDOXHV�WR�YDULDEOHV�ZLWK�WKH�V\QWD[�

variable = expression;

ZKHUH�H[SUHVVLRQ�LV�DQ\�YDOLG�FRPELQDWLRQ�RI�YDULDEOHV��RSHUDWRUV��DQG�H[SUHVVLRQV��DQG�FDQ�
LQFOXGH�XVHU�GHILQHG�IXQFWLRQV��8')V��DQG�JHQHUDWRUV�

$�FRORQ�QHHG�QRW�SUHFHGH�WKH�YDULDEOH�QDPH�LQ�DQ�DVVLJQPHQW�VWDWHPHQW��)RU�H[DPSOH��WKH�
IROORZLQJ�VWDWHPHQW�DVVLJQV�D�YDOXH�RI�]HUR�WR�WKH�ORFDO�YDULDEOH��DQ\BVDOHV�

any_sales = 0;

9DULDEOHV�VKRXOG�EH�DVVLJQHG�YDOXHV�RI�WKH�GDWDW\SH�WKDW�WKH\�DUH�GHFODUHG�WR�EH��1XPHULF�
YDULDEOHV�VKRXOG�EH�DVVLJQHG�QXPHULF�YDOXHV��DQG�FKDUDFWHU�YDULDEOHV�DVVLJQHG�FKDUDFWHU�
YDOXHV��,QWHU%DVH�SURYLGHV�DXWRPDWLF�W\SH�FRQYHUVLRQ��)RU�H[DPSOH��D�FKDUDFWHU�YDULDEOH�FDQ�
EH�DVVLJQHG�D�QXPHULF�YDOXH��DQG�WKH�QXPHULF�YDOXH�LV�DXWRPDWLFDOO\�FRQYHUWHG�WR�D�VWULQJ��)RU�
PRUH�LQIRUPDWLRQ�RQ�W\SH�FRQYHUVLRQ��VHH�WKH�3URJUDPPHU·V�*XLGH�

4 8VLQJ�6(/(&7�VWDWHPHQWV
,Q�D�VWRUHG�SURFHGXUH��XVH�WKH�6(/(&7�VWDWHPHQW�ZLWK�DQ�,172�FODXVH�WR�UHWULHYH�D�VLQJOH�URZ�
YDOXH�IURP�WKH�GDWDEDVH�DQG�DVVLJQ�LW�WR�D�KRVW�YDULDEOH��7KH�6(/(&7�VWDWHPHQW�PXVW�UHWXUQ�
DW�PRVW�RQH�URZ�IURP�WKH�GDWDEDVH��OLNH�D�VWDQGDUG�VLQJOHWRQ�6(/(&7��7KH�,172�FODXVH�LV�
UHTXLUHG�DQG�PXVW�EH�WKH�ODVW�FODXVH�LQ�WKH�VWDWHPHQW��

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�LV�D�VWDQGDUG�VLQJOHWRQ�6(/(&7�VWDWHPHQW�LQ�DQ�
DSSOLFDWLRQ�

EXEC SQL

SELECT SUM(BUDGET), AVG(BUDGET)

INTO :tot_budget, :avg_budget
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FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept;

7R�XVH�WKLV�6(/(&7�VWDWHPHQW�LQ�D�SURFHGXUH��PRYH�WKH�,172�FODXVH�WR�WKH�HQG�DV�IROORZV�

SELECT SUM(BUDGET), AVG(BUDGET)

FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept

INTO :tot_budget, :avg_budget;

)RU�D�FRPSOHWH�GLVFXVVLRQ�RI�6(/(&7�VWDWHPHQW�V\QWD[��VHH�WKH�/DQJXDJH�5HIHUHQFH�

4 8VLQJ�)25�6(/(&7�«�'2�VWDWHPHQWV
7R�UHWULHYH�PXOWLSOH�URZV�LQ�D�SURFHGXUH��XVH�WKH�)25�6(/(&7�«�'2�VWDWHPHQW��7KH�V\QWD[�
RI�)25�6(/(&7�LV�

FOR 

<select_expr>

DO 

<compound_statement>;

)25�6(/(&7�GLIIHUV�IURP�D�VWDQGDUG�6(/(&7�DV�IROORZV�
g ,W�LV�D�ORRS�VWDWHPHQW�WKDW�UHWULHYHV�WKH�URZ�VSHFLILHG�LQ�WKH�VHOHFWBH[SU�DQG�SHUIRUPV�WKH�
VWDWHPHQW�RU�EORFN�IROORZLQJ�'2�IRU�HDFK�URZ�UHWULHYHG�

g 7KH�,172�FODXVH�LQ�WKH�VHOHFWBH[SU�LV�UHTXLUHG�DQG�PXVW�FRPH�ODVW��7KLV�V\QWD[�DOORZV�)25�«�
6(/(&7�WR�XVH�WKH�64/�81,21�FODXVH��LI�QHHGHG�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�IURP�D�SURFHGXUH�VHOHFWV�GHSDUWPHQW�QXPEHUV�LQWR�WKH�
ORFDO�YDULDEOH��UGQR��ZKLFK�LV�WKHQ�XVHG�DV�DQ�LQSXW�SDUDPHWHU�WR�WKH�'(37B%8'*(7�
SURFHGXUH�

FOR SELECT DEPT_NO

FROM DEPARTMENT

WHERE HEAD_DEPT = :dno

INTO :rdno

DO

BEGIN

EXECUTE PROCEDURE DEPT_BUDGET :rdno RETURNS :sumb;

tot = tot + sumb;

END

… ;
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4 8VLQJ�:+,/(�«�'2�VWDWHPHQWV
:+,/(�«�'2�LV�D�ORRSLQJ�VWDWHPHQW�WKDW�UHSHDWV�D�VWDWHPHQW�RU�EORFN�RI�VWDWHPHQWV�DV�ORQJ�
DV�D�FRQGLWLRQ�LV�WUXH��7KH�FRQGLWLRQ�LV�WHVWHG�DW�WKH�VWDUW�RI�HDFK�ORRS��:+,/(�«�'2�XVHV�WKH�
IROORZLQJ�V\QWD[�

WHILE (<condition>) DO 

<compound_statement>

<compound_statement> = 

{<block> | statement;}

7KH�FRPSRXQGBVWDWHPHQW�LV�H[HFXWHG�DV�ORQJ�DV�FRQGLWLRQ�UHPDLQV�758(��
$�EORFN�LV�RQH�RU�PRUH�FRPSRXQG�VWDWHPHQWV�HQFORVHG�E\�%(*,1�DQG�(1'��

)RU�H[DPSOH��WKH�IROORZLQJ�SURFHGXUH�XVHV�D�:+,/(�«�'2�ORRS�WR�FRPSXWH�WKH�VXP�RI�DOO�
LQWHJHUV�IURP�RQH�XS�WR�WKH�LQSXW�SDUDPHWHU��L�

SET TERM !!; 

CREATE PROCEDURE SUM_INT (i INTEGER) RETURNS (s INTEGER) 

AS

BEGIN

s = 0;

WHILE (i > 0) DO

BEGIN

s = s + i;

i = i - 1;

END

END!!

SET TERM ; !!

,I�WKLV�SURFHGXUH�LV�FDOOHG�IURP�isql�ZLWK�WKH�FRPPDQG�

EXECUTE PROCEDURE SUM_INT 4;

WKHQ�WKH�UHVXOWV�ZLOO�EH�

S 

========== 

10 

4 8VLQJ�,)�«�7+(1�«�(/6(�VWDWHPHQWV
7KH�,)�«�7+(1�«�(/6(�VWDWHPHQW�VHOHFWV�DOWHUQDWLYH�FRXUVHV�RI�DFWLRQ�E\�WHVWLQJ�D�VSHFLILHG�
FRQGLWLRQ��7KH�V\QWD[�RI�,)�«�7+(1�«�(/6(�LV�DV�IROORZV�

IF (<condition>) THEN 

<compound_statement> 

[ELSE

<compound_statement>]
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<compound_statement> = 

{<block> | statement;}

7KH�FRQGLWLRQ�FODXVH�LV�DQ�H[SUHVVLRQ�WKDW�PXVW�HYDOXDWH�WR�758(�WR�H[HFXWH�WKH�VWDWHPHQW�RU�
EORFN�IROORZLQJ�7+(1��7KH�RSWLRQDO�(/6(�FODXVH�VSHFLILHV�DQ�DOWHUQDWLYH�VWDWHPHQW�RU�EORFN�
WR�EH�H[HFXWHG�LI�FRQGLWLRQ�LV�)$/6(�

7KH�IROORZLQJ�OLQHV�RI�FRGH�LOOXVWUDWH�WKH�XVH�RI�,)�«�7+(1��DVVXPLQJ�WKH�YDULDEOHV�OLQH���ILUVW��
DQG�ODVW�KDYH�EHHQ�SUHYLRXVO\�GHFODUHG�

. . .

IF (first IS NOT NULL) THEN

line2 = first || " " || last;

ELSE

line2 = last;

. . .

4 8VLQJ�HYHQW�DOHUWHUV
7R�XVH�DQ�HYHQW�DOHUWHU�LQ�D�VWRUHG�SURFHGXUH��XVH�WKH�IROORZLQJ�V\QWD[�

POST_EVENT <event_name>;

7KH�SDUDPHWHU��HYHQWBQDPH��FDQ�EH�HLWKHU�D�TXRWHG�OLWHUDO�RU�VWULQJ�YDULDEOH�

Note 9DULDEOH�QDPHV�GR�QRW�QHHG�WR�EH³DQG�PXVW�QRW�EH³SUHFHGHG�E\�D�FRORQ�LQ�VWRUHG�
SURFHGXUHV�H[FHSW�LQ�6(/(&7��,16(57��83'$7(��DQG�'(/(7(�FODXVHV�ZKHUH�WKH\�ZRXOG�EH�
LQWHUSUHWHG�DV�FROXPQ�QDPHV�ZLWKRXW�WKH�FRORQ�

:KHQ�WKH�SURFHGXUH�LV�H[HFXWHG��WKLV�VWDWHPHQW�QRWLILHV�WKH�HYHQW�PDQDJHU��ZKLFK�DOHUWV�
DSSOLFDWLRQV�ZDLWLQJ�IRU�WKH�QDPHG�HYHQW��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�SRVWV�DQ�
HYHQW�QDPHG�´QHZBRUGHUµ�

POST_EVENT "new_order";

$OWHUQDWLYHO\��D�YDULDEOH�FDQ�EH�XVHG�IRU�WKH�HYHQW�QDPH�

POST_EVENT event_name;

6R��WKH�VWDWHPHQW�FDQ�SRVW�GLIIHUHQW�HYHQWV��GHSHQGLQJ�RQ�WKH�YDOXH�RI�WKH�VWULQJ�YDULDEOH��
HYHQWBQDPH�

)RU�PRUH�LQIRUPDWLRQ�RQ�HYHQWV�DQG�HYHQW�DOHUWHUV��VHH�WKH�3URJUDPPHU·V�*XLGH�

4 $GGLQJ�FRPPHQWV�
6WRUHG�SURFHGXUH�FRGH�VKRXOG�EH�FRPPHQWHG�WR�DLG�GHEXJJLQJ�DQG�DSSOLFDWLRQ�GHYHORSPHQW��
&RPPHQWV�DUH�HVSHFLDOO\�LPSRUWDQW�LQ�VWRUHG�SURFHGXUHV�VLQFH�WKH\�DUH�JOREDO�WR�WKH�GDWDEDVH�
DQG�FDQ�EH�XVHG�E\�PDQ\�GLIIHUHQW�DSSOLFDWLRQ�GHYHORSHUV�
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&RPPHQWV�LQ�VWRUHG�SURFHGXUH�GHILQLWLRQV�DUH�H[DFWO\�OLNH�FRPPHQWV�LQ�VWDQGDUG�&�FRGH��DQG�
XVH�WKH�IROORZLQJ�V\QWD[�

/* comment_text */

FRPPHQWBWH[W�FDQ�EH�DQ\�QXPEHU�RI�OLQHV�RI�WH[W��$�FRPPHQW�FDQ�DSSHDU�RQ�WKH�VDPH�OLQH�DV�
FRGH��)RU�H[DPSOH�

x = 42; /* Initialize value of x. */

4 &UHDWLQJ�QHVWHG�DQG�UHFXUVLYH�SURFHGXUHV
$�VWRUHG�SURFHGXUH�FDQ�LWVHOI�H[HFXWH�D�VWRUHG�SURFHGXUH��(DFK�WLPH�D�VWRUHG�SURFHGXUH�FDOOV�
DQRWKHU�SURFHGXUH��WKH�FDOO�LV�VDLG�WR�EH�QHVWHG�EHFDXVH�LW�RFFXUV�LQ�WKH�FRQWH[W�RI�D�SUHYLRXV�
DQG�VWLOO�DFWLYH�FDOO�WR�WKH�ILUVW�SURFHGXUH��$�VWRUHG�SURFHGXUH�FDOOHG�E\�DQRWKHU�VWRUHG�
SURFHGXUH�LV�NQRZQ�DV�D�QHVWHG�SURFHGXUH��

,I�D�SURFHGXUH�FDOOV�LWVHOI��LW�LV�UHFXUVLYH��5HFXUVLYH�SURFHGXUHV�DUH�XVHIXO�IRU�WDVNV�WKDW�LQYROYH�
UHSHWLWLYH�VWHSV��(DFK�LQYRFDWLRQ�RI�D�SURFHGXUH�LV�UHIHUUHG�WR�DV�DQ�LQVWDQFH��VLQFH�HDFK�
SURFHGXUH�FDOO�LV�D�VHSDUDWH�HQWLW\�WKDW�SHUIRUPV�DV�LI�FDOOHG�IURP�DQ�DSSOLFDWLRQ��UHVHUYLQJ�
PHPRU\�DQG�VWDFN�VSDFH�DV�UHTXLUHG�WR�SHUIRUP�LWV�WDVNV�

Note 6WRUHG�SURFHGXUHV�FDQ�EH�QHVWHG�XS�WR�������OHYHOV�GHHS��7KLV�OLPLWDWLRQ�KHOSV�WR�
SUHYHQW�LQILQLWH�ORRSV�WKDW�FDQ�RFFXU�ZKHQ�D�UHFXUVLYH�SURFHGXUH�SURYLGHV�QR�DEVROXWH�
WHUPLQDWLQJ�FRQGLWLRQ��1HVWHG�SURFHGXUH�FDOOV�FDQ�EH�UHVWULFWHG�WR�IHZHU�WKDQ�������OHYHOV�E\�
PHPRU\�DQG�VWDFN�OLPLWDWLRQV�RI�WKH�VHUYHU�

7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�D�UHFXUVLYH�SURFHGXUH��)$&725,$/��ZKLFK�FDOFXODWHV�
IDFWRULDOV��7KH�SURFHGXUH�FDOOV�LWVHOI�UHFXUVLYHO\�WR�FDOFXODWH�WKH�IDFWRULDO�RI�QXP��WKH�LQSXW�
SDUDPHWHU�

SET TERM !!;

CREATE PROCEDURE FACTORIAL (num INT) 

RETURNS (n_factorial DOUBLE PRECISION)

AS

DECLARE VARIABLE num_less_one INT;

BEGIN

IF (num = 1) THEN

BEGIN /**** Base case: 1 factorial is 1 ****/

n_factorial = 1;

SUSPEND;

END

ELSE

BEGIN /**** Recursion: num factorial = num * (num-1) factorial ****/

num_less_one = num - 1;

EXECUTE PROCEDURE FACTORIAL num_less_one 

RETURNING_VALUES n_factorial;
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n_factorial = n_factorial * num;

SUSPEND;

END

END!!

SET TERM ;!!

7KH�IROORZLQJ�&�FRGH�GHPRQVWUDWHV�KRZ�D�KRVW�ODQJXDJH�SURJUDP�ZRXOG�FDOO�)$&725,$/�

. . .

printf("\nCalculate factorial for what value? ");

scanf("%d", &pnum);

EXEC SQL 

EXECUTE PROCEDURE FACTORIAL :pnum RETURNING_VALUES :pfact;

printf("%d factorial is %d.\n", pnum, pfact);

. . .

5HFXUVLRQ�QHVWLQJ�UHVWULFWLRQV�ZRXOG�QRW�DOORZ�WKLV�SURFHGXUH�WR�FDOFXODWH�
IDFWRULDOV�IRU�QXPEHUV�JUHDWHU�WKDQ��������$ULWKPHWLF�RYHUIORZ��KRZHYHU��RFFXUV�IRU�PXFK�
VPDOOHU�QXPEHUV�

4 8VLQJ�6863(1'��(;,7��DQG�(1'
7KH�6863(1'�VWDWHPHQW�VXVSHQGV�H[HFXWLRQ�RI�D�VHOHFW�SURFHGXUH��SDVVHV�FRQWURO�EDFN�WR�WKH�
SURJUDP��DQG�UHVXPHV�H[HFXWLRQ�IURP�WKH�QH[W�VWDWHPHQW�ZKHQ�WKH�QH[W�)(7&+�LV�H[HFXWHG��
6863(1'�DOVR�UHWXUQV�YDOXHV�LQ�WKH�RXWSXW�SDUDPHWHUV�RI�D�VWRUHG�SURFHGXUH��

6863(1'�VKRXOG�QRW�EH�XVHG�LQ�H[HFXWDEOH�SURFHGXUHV��VLQFH�WKH�VWDWHPHQWV�WKDW�IROORZ�LW�
ZLOO�QHYHU�H[HFXWH��8VH�(;,7�LQVWHDG�WR�LQGLFDWH�WR�WKH�UHDGHU�H[SOLFLWO\�WKDW�WKH�VWDWHPHQW�
WHUPLQDWHV�WKH�SURFHGXUH�

,Q�D�VHOHFW�SURFHGXUH��WKH�6863(1'�VWDWHPHQW�UHWXUQV�FXUUHQW�YDOXHV�RI�RXWSXW�SDUDPHWHUV�
WR�WKH�FDOOLQJ�SURJUDP�DQG�FRQWLQXHV�H[HFXWLRQ��,I�DQ�RXWSXW�SDUDPHWHU�KDV�QRW�EHHQ�DVVLJQHG�
D�YDOXH��LWV�YDOXH�LV�XQSUHGLFWDEOH��ZKLFK�FDQ�OHDG�WR�HUURUV��$�SURFHGXUH�VKRXOG�HQVXUH�WKDW�
DOO�RXWSXW�SDUDPHWHUV�DUH�DVVLJQHG�YDOXHV�EHIRUH�D�6863(1'�

,Q�ERWK�VHOHFW�DQG�H[HFXWDEOH�SURFHGXUHV��(;,7�MXPSV�SURJUDP�FRQWURO�WR�WKH�ILQDO�(1'�
VWDWHPHQW�LQ�WKH�SURFHGXUH��

:KDW�KDSSHQV�ZKHQ�D�SURFHGXUH�UHDFKHV�WKH�ILQDO�(1'�VWDWHPHQW�GHSHQGV�RQ�WKH�W\SH�RI�
SURFHGXUH�

g ,Q�D�VHOHFW�SURFHGXUH��WKH�ILQDO�(1'�VWDWHPHQW�UHWXUQV�FRQWURO�WR�WKH�DSSOLFDWLRQ�DQG�VHWV�
64/&2'(�WR������ZKLFK�LQGLFDWHV�WKHUH�DUH�QR�PRUH�URZV�WR�UHWULHYH�

g ,Q�DQ�H[HFXWDEOH�SURFHGXUH��WKH�ILQDO�(1'�VWDWHPHQW�UHWXUQV�FRQWURO�DQG�YDOXHV�RI�RXWSXW�
SDUDPHWHUV��LI�DQ\��WR�WKH�FDOOLQJ�DSSOLFDWLRQ�
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7KH�EHKDYLRU�RI�WKHVH�VWDWHPHQWV�LV�VXPPDUL]HG�LQ�WKH�IROORZLQJ�WDEOH�

&RQVLGHU�WKH�IROORZLQJ�SURFHGXUH�

SET TERM !!;

CREATE PROCEDURE P RETURNS (r INTEGER)

AS

BEGIN

r = 0;

WHILE (r < 5) DO

BEGIN

r = r + 1;

SUSPEND;

IF (r = 3) THEN

EXIT;

END

END;

SET TERM ;!!

,I�WKLV�SURFHGXUH�LV�XVHG�DV�D�VHOHFW�SURFHGXUH��IRU�H[DPSOH�

SELECT * FROM P;

WKHQ�LW�UHWXUQV�YDOXHV�������DQG���WR�WKH�FDOOLQJ�DSSOLFDWLRQ��VLQFH�WKH�6863(1'�VWDWHPHQW�
UHWXUQV�WKH�FXUUHQW�YDOXH�RI�U�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��7KH�SURFHGXUH�WHUPLQDWHV�ZKHQ�LW�
HQFRXQWHUV�(;,7�

,I�WKH�SURFHGXUH�LV�XVHG�DV�DQ�H[HFXWDEOH�SURFHGXUH��IRU�H[DPSOH�

EXECUTE PROCEDURE P;

WKHQ�LW�UHWXUQV����VLQFH�WKH�6863(1'�VWDWHPHQW�WHUPLQDWHV�WKH�SURFHGXUH�DQG�UHWXUQV�WKH�
FXUUHQW�YDOXH�RI�U�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��7KLV�LV�QRW�UHFRPPHQGHG��EXW�LV�LQFOXGHG�KHUH�
IRU�FRPSDULVRQ�

Procedure type SUSPEND EXIT END

Select procedure Suspends execution of procedure 
until next FETCH

Returns values

Jumps to final END Returns control to application

Sets SQLCODE to 100

Executable procedure Jumps to final END

Not Recommended

Jumps to final END Returns values

Returns control to application

TABLE 9.3 SUSPEND, EXIT, and END
DATA DEFINITION GUIDE 133



CHAPTER 9 WORKING WITH STORED PROCEDURES
Note ,I�D�VHOHFW�SURFHGXUH�KDV�H[HFXWDEOH�VWDWHPHQWV�IROORZLQJ�WKH�ODVW�6863(1'�LQ�WKH�
SURFHGXUH��DOO�RI�WKRVH�VWDWHPHQWV�DUH�H[HFXWHG��HYHQ�WKRXJK�QR�PRUH�URZV�DUH�UHWXUQHG�WR�
WKH�FDOOLQJ�SURJUDP��7KH�SURFHGXUH�WHUPLQDWHV�ZLWK�WKH�ILQDO�(1'�VWDWHPHQW�

ERROR BEHAVIOR

:KHQ�D�SURFHGXUH�HQFRXQWHUV�DQ�HUURU³HLWKHU�DQ�64/&2'(�HUURU��*'6&2'(�HUURU��RU�
XVHU�GHILQHG�H[FHSWLRQ³DOO�VWDWHPHQWV�VLQFH�WKH�ODVW�6863(1'�DUH�XQGRQH��

6LQFH�VHOHFW�SURFHGXUHV�FDQ�KDYH�PXOWLSOH�6863(1'V��SRVVLEO\�LQVLGH�D�ORRS�VWDWHPHQW��RQO\�
WKH�DFWLRQV�VLQFH�WKH�ODVW�6863(1'�DUH�XQGRQH��6LQFH�H[HFXWDEOH�SURFHGXUHV�VKRXOG�QRW�XVH�
6863(1'��ZKHQ�DQ�HUURU�RFFXUV�WKH�HQWLUH�H[HFXWDEOH�SURFHGXUH�LV�XQGRQH��LI�(;,7�LV�XVHG��
DV�UHFRPPHQGHG���

Altering stored procedures
7R�FKDQJH�D�VWRUHG�SURFHGXUH��XVH�$/7(5�352&('85(��7KLV�VWDWHPHQW�FKDQJHV�WKH�
GHILQLWLRQ�RI�DQ�H[LVWLQJ�VWRUHG�SURFHGXUH�ZLWKRXW�DIIHFWLQJ�LWV�GHSHQGHQFLHV��,I�D�SURFHGXUH�
KDV�GHSHQGHQFLHV�ZKLFK�SUHYHQW�\RX�IURP�GURSSLQJ��FKDQJLQJ��DQG�UHFUHDWLQJ�LW��XVH�$/7(5�
352&('85(�

&KDQJHV�PDGH�ZLWK�$/7(5�352&('85(�DUH�DXWRPDWLFDOO\�UHIOHFWHG�LQ�DOO�DSSOLFDWLRQV�WKDW�
XVH�WKH�SURFHGXUH�ZLWKRXW�UHFRPSLOLQJ�DQG�UHOLQNLQJ�WKHP��2QO\�WKH�FUHDWRU�RI�D�SURFHGXUH�
FDQ�DOWHU�LW�

,03257$17 %H�FDUHIXO�DERXW�FKDQJLQJ�WKH�W\SH��QXPEHU��DQG�RUGHU�RI�LQSXW�DQG�RXWSXW�SDUDPHWHUV�WR�D�
SURFHGXUH��VLQFH�H[LVWLQJ�FRGH�PLJKW�DVVXPH�WKDW�WKH�SURFHGXUH�KDV�LWV�RULJLQDO�IRUPDW�

:KHQ�D�SURFHGXUH�LV�DOWHUHG��WKH�QHZ�SURFHGXUH�GHILQLWLRQ�UHSODFHV�WKH�ROG�RQH��7KHUHIRUH��
WR�DOWHU�D�SURFHGXUH��IROORZ�WKHVH�VWHSV�

�� &RS\�WKH�RULJLQDO�GDWD�GHILQLWLRQ�ILOH�XVHG�WR�FUHDWH�WKH�SURFHGXUH��$OWHUQDWLYHO\��
XVH�isql�-extract�WR�H[WUDFW�D�SURFHGXUH�IURP�WKH�GDWDEDVH�WR�D�ILOH�

�� (GLW�WKH�ILOH��FKDQJLQJ�&5($7(�WR�$/7(5��DQG�FKDQJLQJ�WKH�SURFHGXUH�GHILQLWLRQ�
DV�GHVLUHG��5HWDLQ�ZKDWHYHU�LV�VWLOO�XVHIXO�

7KH�V\QWD[�IRU�$/7(5�352&('85(�LV�VLPLODU�WR�&5($7(�352&('85(�DV�VKRZQ�LQ�WKH�
IROORZLQJ�V\QWD[�

ALTER PROCEDURE name

[(var datatype [, var datatype …])] 

[RETURNS ( var datatype [,  var datatype …])]

AS 

<procedure_body>;
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7KH�SURFHGXUH�QDPH�PXVW�EH�WKH�QDPH�RI�DQ�H[LVWLQJ�SURFHGXUH��7KH�DUJXPHQWV�RI�WKH�$/7(5�
352&('85(�VWDWHPHQW�DUH�WKH�VDPH�DV�&5($7(�352&('85(��

Dropping procedures
7KH�'523�352&('85(�VWDWHPHQW�GHOHWHV�DQ�H[LVWLQJ�VWRUHG�SURFHGXUH�IURP�WKH�GDWDEDVH��
'523�352&('85(�FDQ�EH�XVHG�LQWHUDFWLYHO\�ZLWK�isql�RU�LQ�D�GDWD�GHILQLWLRQ�ILOH��

Note 3URFHGXUHV�FDQQRW�EH�GURSSHG�ZLWK�HPEHGGHG�64/�

7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�GURSSLQJ�SURFHGXUHV�
g2QO\�WKH�FUHDWRU�RI�D�SURFHGXUH�FDQ�GURS�LW�
g 3URFHGXUHV�XVHG�E\�RWKHU�SURFHGXUHV��WULJJHUV��RU�YLHZV�FDQQRW�EH�GURSSHG�
g 3URFHGXUHV�FXUUHQWO\�LQ�XVH�FDQQRW�EH�GURSSHG�

,I�\RX�DWWHPSW�WR�GURS�D�SURFHGXUH�DQG�UHFHLYH�DQ�HUURU��PDNH�VXUH�\RX�KDYH�HQWHUHG�WKH�
SURFHGXUH�QDPH�FRUUHFWO\��

7,3 7R�VHH�D�OLVW�RI�GDWDEDVH�SURFHGXUHV�DQG�WKHLU�GHSHQGHQFLHV��XVH�WKH�isql�FRPPDQG��6+2:�
352&('85(6�

7KH�V\QWD[�IRU�GURSSLQJ�D�SURFHGXUH�LV�

DROP PROCEDURE name;

7KH�SURFHGXUH�QDPH�PXVW�EH�WKH�QDPH�RI�DQ�H[LVWLQJ�SURFHGXUH��7KH�IROORZLQJ�VWDWHPHQW�
GHOHWHV�WKH�$&&28176B%<B&/$66�SURFHGXUH�

DROP PROCEDURE ACCOUNTS_BY_CLASS;

Using stored procedures
6WRUHG�SURFHGXUHV�FDQ�EH�XVHG�LQ�DSSOLFDWLRQV�LQ�D�YDULHW\�RI�ZD\V��6HOHFW�SURFHGXUHV�DUH�XVHG�
LQ�SODFH�RI�D�WDEOH�RU�YLHZ�LQ�D�6(/(&7�VWDWHPHQW��([HFXWDEOH�SURFHGXUHV�DUH�XVHG�ZLWK�DQ�
(;(&87(�352&('85(�VWDWHPHQW�

%RWK�NLQGV�RI�SURFHGXUHV�DUH�GHILQHG�ZLWK�&5($7(�352&('85(�DQG�KDYH�WKH�VDPH�V\QWD[��
7KH�GLIIHUHQFH�LV�LQ�KRZ�WKH�SURFHGXUH�LV�ZULWWHQ�DQG�KRZ�LW�LV�LQWHQGHG�WR�EH�XVHG��6HOHFW�
SURFHGXUHV�DOZD\V�UHWXUQ�RQH�RU�PRUH�URZV��VR�WKDW�WR�WKH�FDOOLQJ�SURJUDP�WKH\�DSSHDU�DV�D�
WDEOH�RU�YLHZ��([HFXWDEOH�SURFHGXUHV�DUH�VLPSO\�URXWLQHV�LQYRNHG�E\�WKH�FDOOLQJ�SURJUDP�DQG�
RQO\�RSWLRQDOO\�UHWXUQ�YDOXHV��
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,Q�IDFW��D�VLQJOH�SURFHGXUH�FDQ�EH�XVHG�DV�D�VHOHFW�SURFHGXUH�RU�DQ�H[HFXWDEOH�SURFHGXUH��EXW�
WKLV�LV�QRW�UHFRPPHQGHG��$�SURFHGXUH�VKRXOG�EH�ZULWWHQ�VSHFLILFDOO\�WR�EH�XVHG�LQ�D�6(/(&7�
VWDWHPHQW��D�VHOHFW�SURFHGXUH��RU�WR�EH�XVHG�LQ�DQ�(;(&87(�352&('85(�VWDWHPHQW��DQ�
H[HFXWDEOH�SURFHGXUH��

'XULQJ�DSSOLFDWLRQ�GHYHORSPHQW��FUHDWH�DQG�WHVW�VWRUHG�SURFHGXUHV�LQ�isql��2QFH�D�VWRUHG�
SURFHGXUH�KDV�EHHQ�FUHDWHG��WHVWHG��DQG�UHILQHG��LW�FDQ�EH�XVHG�LQ�DSSOLFDWLRQV��)RU�PRUH�
LQIRUPDWLRQ�RQ�XVLQJ�VWRUHG�SURFHGXUHV�LQ�DSSOLFDWLRQV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Using executable procedures in isql
$Q�H[HFXWDEOH�SURFHGXUH�LV�LQYRNHG�ZLWK�(;(&87(�352&('85(��,W�FDQ�UHWXUQ�DW�PRVW�RQH�
URZ��7R�H[HFXWH�D�VWRUHG�SURFHGXUH�LQ�isql��XVH�WKH�IROORZLQJ�V\QWD[�

EXECUTE PROCEDURE name [(] [param [, param …]] [)];

7KH�SURFHGXUH�QDPH�PXVW�EH�VSHFLILHG��DQG�HDFK�SDUDP�LV�DQ�LQSXW�SDUDPHWHU�YDOXH��D�
FRQVWDQW���$OO�LQSXW�SDUDPHWHUV�UHTXLUHG�E\�WKH�SURFHGXUH�PXVW�EH�VXSSOLHG�

,03257$17 ,Q�isql��GR�QRW�VXSSO\�RXWSXW�SDUDPHWHUV�RU�XVH�5(7851,1*B9$/8(6�LQ�WKH�(;(&87(�
352&('85(�VWDWHPHQW��HYHQ�LI�WKH�SURFHGXUH�UHWXUQV�YDOXHV��isql�DXWRPDWLFDOO\�GLVSOD\V�
RXWSXW�SDUDPHWHUV�

7R�H[HFXWH�WKH�SURFHGXUH��'(37B%8'*(7��IURP�isql��XVH�

EXECUTE PROCEDURE DEPT_BUDGET 110;

isql�GLVSOD\V�WKLV�RXWSXW�

TOT 

====================

1700000.00

Using select procedures in isql
$�VHOHFW�SURFHGXUH�LV�XVHG�LQ�SODFH�RI�D�WDEOH�RU�YLHZ�LQ�D�6(/(&7�VWDWHPHQW�DQG�FDQ�UHWXUQ�
D�VLQJOH�URZ�RU�PXOWLSOH�URZV��

7KH�DGYDQWDJHV�RI�VHOHFW�SURFHGXUHV�RYHU�WDEOHV�RU�YLHZV�DUH�
g 7KH\�FDQ�WDNH�LQSXW�SDUDPHWHUV�WKDW�FDQ�DIIHFW�WKH�RXWSXW��
g 7KH\�FDQ�FRQWDLQ�ORJLF�QRW�DYDLODEOH�LQ�QRUPDO�TXHULHV�RU�YLHZV�
g 7KH\�FDQ�UHWXUQ�URZV�IURP�PXOWLSOH�WDEOHV�XVLQJ�81,21�
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7KH�V\QWD[�RI�6(/(&7�IURP�D�SURFHGXUH�LV�

SELECT <col_list> from name ([param [, param …]])

WHERE <search_condition>

ORDER BY <order_list>;

7KH�SURFHGXUH�QDPH�PXVW�EH�VSHFLILHG��DQG�LQ�isql�HDFK�SDUDP�LV�D�FRQVWDQW�SDVVHG�WR�WKH�
FRUUHVSRQGLQJ�LQSXW�SDUDPHWHU��$OO�LQSXW�SDUDPHWHUV�UHTXLUHG�E\�WKH�SURFHGXUH�PXVW�EH�
VXSSOLHG��7KH�FROBOLVW�LV�D�FRPPD�GHOLPLWHG�OLVW�RI�RXWSXW�SDUDPHWHUV�UHWXUQHG�E\�WKH�
SURFHGXUH��RU�
�WR�VHOHFW�DOO�URZV�

7KH�:+(5(�FODXVH�VSHFLILHV�D�VHDUFKBFRQGLWLRQ�WKDW�VHOHFWV�D�VXEVHW�RI�URZV�WR�UHWXUQ��7KH�
25'(5�%<�FODXVH�VSHFLILHV�KRZ�WR�RUGHU�WKH�URZV�UHWXUQHG��)RU�PRUH�LQIRUPDWLRQ�RQ�
6(/(&7��VHH�WKH�/DQJXDJH�5HIHUHQFH�

7KH�IROORZLQJ�FRGH�GHILQHV�WKH�SURFHGXUH��*(7B(03B352-��ZKLFK�UHWXUQV�HPSBSURM��WKH�
SURMHFW�QXPEHUV�DVVLJQHG�WR�DQ�HPSOR\HH��ZKHQ�LW�LV�SDVVHG�WKH�HPSOR\HH�QXPEHU��HPSBQR��DV�
WKH�LQSXW�SDUDPHWHU�

SET TERM !! ;

CREATE PROCEDURE GET_EMP_PROJ (emp_no SMALLINT)

RETURNS (emp_proj SMALLINT) AS

BEGIN

FOR SELECT PROJ_ID

FROM EMPLOYEE_PROJECT

WHERE EMP_NO = :emp_no

INTO :emp_proj

DO

SUSPEND;

END !!

7KH�IROORZLQJ�VWDWHPHQW�VHOHFWV�IURP�*(7B(03B352-�LQ�isql�

SELECT * FROM GET_EMP_PROJ(24);

7KH�RXWSXW�LV�

PROJ_ID

=======

DGPII

GUIDE

7KH�IROORZLQJ�VHOHFW�SURFHGXUH��25*B&+$57��GLVSOD\V�DQ�RUJDQL]DWLRQDO�FKDUW��

CREATE PROCEDURE ORG_CHART

RETURNS (HEAD_DEPT CHAR(25), DEPARTMENT CHAR(25),

MNGR_NAME CHAR(20), TITLE CHAR(5), EMP_CNT INTEGER)

AS

DECLARE VARIABLE mngr_no INTEGER;
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DECLARE VARIABLE dno CHAR(3);

BEGIN

FOR SELECT H.DEPARTMENT, D.DEPARTMENT, D.MNGR_NO, D.DEPT_NO

FROM DEPARTMENT D

LEFT OUTER JOIN DEPARTMENT H ON D.HEAD_DEPT = H.DEPT_NO

ORDER BY D.DEPT_NO

INTO :head_dept, :department, :mngr_no, :dno

DO

BEGIN

IF (:mngr_no IS NULL) THEN

BEGIN

mngr_name = "--TBH--";

title = "";

END

ELSE

SELECT FULL_NAME, JOB_CODE

FROM EMPLOYEE

WHERE EMP_NO = :mngr_no

INTO :mngr_name, :title;

SELECT COUNT(EMP_NO)

FROM EMPLOYEE

WHERE DEPT_NO = :dno

INTO :emp_cnt;

SUSPEND;

END

END !!

25*B&+$57�LV�LQYRNHG�IURP�isql�DV�IROORZV�

SELECT * FROM ORG_CHART;

)RU�HDFK�GHSDUWPHQW��WKH�SURFHGXUH�GLVSOD\V�WKH�GHSDUWPHQW�QDPH��WKH�GHSDUWPHQW·V�´KHDG�
GHSDUWPHQWµ��PDQDJLQJ�GHSDUWPHQW���WKH�GHSDUWPHQW�PDQDJHU·V�QDPH�DQG�WLWOH��DQG�WKH�
QXPEHU�RI�HPSOR\HHV�LQ�WKH�GHSDUWPHQW�

HEAD_DEPT DEPARTMENT MNGR_NAME TITLE EMP_CNT 

================ =============== ============= ===== ======

Corporate Headquarters Bender, Oliver H. CEO 2 

Corporate Headquarters Sales and Marketing MacDonald, Mary S. VP 2 
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25*B&+$57�PXVW�EH�XVHG�DV�D�VHOHFW�SURFHGXUH�WR�GLVSOD\�WKH�IXOO�RUJDQL]DWLRQ��,I�FDOOHG�ZLWK�
(;(&87(�352&('85(��WKHQ�WKH�ILUVW�WLPH�LW�HQFRXQWHUV�WKH�6863(1'�VWDWHPHQW��WKH�
SURFHGXUH�WHUPLQDWHV��UHWXUQLQJ�WKH�LQIRUPDWLRQ�IRU�&RUSRUDWH�+HDGTXDUWHUV�RQO\�

6(/(&7�FDQ�VSHFLI\�FROXPQV�WR�UHWULHYH�IURP�D�SURFHGXUH��)RU�H[DPSOH��LI�25*B&+$57�LV�
LQYRNHG�DV�IROORZV�

SELECT DEPARTMENT FROM ORG_CHART;

WKHQ�RQO\�WKH�VHFRQG�FROXPQ��'(3$570(17��LV�GLVSOD\HG�

4 8VLQJ�:+(5(�DQG�25'(5�%<�FODXVHV
$�6(/(&7�IURP�D�VWRUHG�SURFHGXUH�FDQ�FRQWDLQ�:+(5(�DQG�25'(5�%<�FODXVHV��MXVW�DV�LQ�D�
6(/(&7�IURP�D�WDEOH�RU�YLHZ�

7KH�:+(5(�FODXVH�OLPLWV�WKH�UHVXOWV�UHWXUQHG�E\�WKH�SURFHGXUH�WR�URZV�PDWFKLQJ�WKH�VHDUFK�
FRQGLWLRQ��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�UHWXUQV�RQO\�WKRVH�URZV�ZKHUH�WKH�
+($'B'(37�LV�6DOHV�DQG�0DUNHWLQJ�

 SELECT * FROM ORG_CHART WHERE HEAD_DEPT = "Sales and Marketing";

7KH�VWRUHG�SURFHGXUH�WKHQ�UHWXUQV�RQO\�WKH�PDWFKLQJ�URZV��IRU�H[DPSOH�

7KH�25'(5�%<�FODXVH�FDQ�EH�XVHG�WR�RUGHU�WKH�UHVXOWV�UHWXUQHG�E\�WKH�SURFHGXUH��)RU�
H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�RUGHUV�WKH�UHVXOWV�E\�(03B&17��WKH�QXPEHU�RI�HPSOR\HHV�
LQ�HDFK�GHSDUWPHQW��LQ�DVFHQGLQJ�RUGHU��WKH�GHIDXOW��

SELECT * FROM ORG_CHART ORDER BY EMP_CNT;

Sales and Marketing Pacific Rim 
Headquarters 

Baldwin, Janet Sales 2 

Pacific Rim Headquarters Field Office: Japan Yamamoto, Takashi SRep 2 

Pacific Rim Headquarters Field Office: 
Singapore 

—TBH— 0

HEAD_DEPT DEPARTMENT MNGR_NAME TITLE EMP_CNT 

================= ================ ============= ==== =====

Sales and Marketing Pacific Rim Headquarters Baldwin, Janet Sales 2

Sales and Marketing European Headquarters Reeves, Roger Sales 3

Sales and Marketing Field Office: East Cost Weston, K. J. SRep 2

HEAD_DEPT DEPARTMENT MNGR_NAME TITLE EMP_CNT 
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4 6HOHFWLQJ�DJJUHJDWHV�IURP�SURFHGXUHV
,Q�DGGLWLRQ�WR�VHOHFWLQJ�YDOXHV�IURP�D�SURFHGXUH��\RX�FDQ�XVH�DJJUHJDWH�IXQFWLRQV��)RU�
H[DPSOH��WR�XVH�25*B&+$57�WR�GLVSOD\�D�FRXQW�RI�WKH�QXPEHU�RI�GHSDUWPHQWV��XVH�WKH�
IROORZLQJ�VWDWHPHQW�

SELECT COUNT(DEPARTMENT) FROM ORG_CHART;

7KH�UHVXOWV�DUH�

 COUNT 

============ 

 24

6LPLODUO\��WR�XVH�25*B&+$57�WR�GLVSOD\�WKH�PD[LPXP�DQG�DYHUDJH�QXPEHU�RI�HPSOR\HHV�LQ�
HDFK�GHSDUWPHQW��XVH�WKH�IROORZLQJ�VWDWHPHQW�

SELECT MAX(EMP_CNT), AVG(EMP_CNT) FROM ORG_CHART;

7KH�UHVXOWV�DUH�

MAX AVG 

========== =========

5  2 

,I�D�SURFHGXUH�HQFRXQWHUV�DQ�HUURU�RU�H[FHSWLRQ��WKH�DJJUHJDWH�IXQFWLRQV�GR�QRW�UHWXUQ�WKH�
FRUUHFW�YDOXHV��VLQFH�WKH�SURFHGXUH�WHUPLQDWHV�EHIRUH�DOO�URZV�DUH�SURFHVVHG�

Viewing arrays with stored procedures
,I�D�WDEOH�FRQWDLQV�FROXPQV�GHILQHG�DV�DUUD\V��\RX�FDQQRW�YLHZ�WKH�GDWD�LQ�WKH�FROXPQ�ZLWK�D�
VLPSOH�6(/(&7�VWDWHPHQW��VLQFH�RQO\�WKH�DUUD\�,'�LV�VWRUHG�LQ�WKH�WDEOH��$UUD\V�FDQ�EH�XVHG�
WR�GLVSOD\�DUUD\�YDOXHV��DV�ORQJ�DV�WKH�GLPHQVLRQV�DQG�GDWDW\SH�RI�WKH�DUUD\�FROXPQ�DUH�NQRZQ�
LQ�DGYDQFH�

)RU�H[DPSOH��LQ�WKH�HPSOR\HH�GDWDEDVH��WKH�-2%�WDEOH�KDV�D�FROXPQ�QDPHG�/$1*8$*(B5(4�
FRQWDLQLQJ�WKH�ODQJXDJHV�UHTXLUHG�IRU�WKH�SRVLWLRQ��7KH�FROXPQ�LV�GHILQHG�DV�DQ�DUUD\�RI�ILYH�
9$5&+$5������

,Q�isql��LI�\RX�SHUIRUP�D�VLPSOH�6(/(&7�VWDWHPHQW��VXFK�DV�

SELECT JOB_CODE, JOB_GRADE, JOB_COUNTRY, LANGUAGE_REQ FROM JOB;

SDUW�RI�WKH�UHVXOWV�ORRN�OLNH�WKLV�

JOB_CODE JOB_GRADE JOB_COUNTRY LANGUAGE_REQ

========== =========== ============== ==============

. . .

Sales 3 USA <null>
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7R�YLHZ�WKH�FRQWHQWV�RI�WKH�/$1*8$*(B5(4�FROXPQ��XVH�D�VWRUHG�SURFHGXUH��VXFK�DV�WKH�
IROORZLQJ�

SET TERM !! ;

CREATE PROCEDURE VIEW_LANGS

RETURNS (code VARCHAR(5), grade SMALLINT, cty VARCHAR(15), 

lang VARCHAR(15))

AS

DECLARE VARIABLE i INTEGER;

BEGIN

FOR SELECT JOB_CODE, JOB_GRADE, JOB_COUNTRY

FROM JOB

WHERE LANGUAGE_REQ IS NOT NULL

INTO :code, :grade, :cty

DO

BEGIN

i = 1;

WHILE (i <= 5) DO

BEGIN

SELECT LANGUAGE_REQ[:i] FROM JOB

WHERE ((JOB_CODE = :code) AND (JOB_GRADE = :grade)

AND (JOB_COUNTRY = :cty)) INTO :lang;

i = i + 1;

SUSPEND;

END

END

END!!

SET TERM ; !!

7KLV�SURFHGXUH��9,(:B/$1*6��XVHV�D�)25�«�6(/(&7�ORRS�WR�UHWULHYH�HDFK�URZ�IURP�-2%�IRU�
ZKLFK�/$1*8$*(B5(4�LV�QRW�18//��7KHQ�D�:+,/(�ORRS�UHWULHYHV�HDFK�HOHPHQW�RI�WKH�
/$1*8$*(B5(4�DUUD\�DQG�UHWXUQV�WKH�YDOXH�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��LQ�WKLV�FDVH��isql��

)RU�H[DPSOH��LI�WKLV�SURFHGXUH�LV�LQYRNHG�ZLWK�

SELECT * FROM VIEW_LANGS;

Sales 3 England 20:af

SRep 4 USA 20:b0

SRep 4 England 20:b2

SRep 4 Canada 20:b4
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WKH�RXWSXW�LV�

CODE GRADE CTY LANG 

===== ===== ============ ========= 

Eng 3 Japan Japanese 

Eng 3 Japan Mandarin 

Eng 3 Japan English 

Eng 3 Japan 

Eng 3 Japan 

Eng 4 England English 

Eng 4 England German 

Eng 4 England French 

. . .

7KLV�SURFHGXUH�FDQ�HDVLO\�EH�PRGLILHG�WR�UHWXUQ�RQO\�WKH�ODQJXDJH�UHTXLUHPHQWV�IRU�D�
SDUWLFXODU�MRE��ZKHQ�SDVVHG�-2%B&2'(��-2%B*5$'(��DQG�-2%B&28175<�DV�LQSXW�
SDUDPHWHUV�

Exceptions
$Q�H[FHSWLRQ�LV�D�QDPHG�HUURU�PHVVDJH�WKDW�FDQ�EH�UDLVHG�IURP�D�VWRUHG�SURFHGXUH��([FHSWLRQV�
DUH�FUHDWHG�ZLWK�&5($7(�(;&(37,21��PRGLILHG�ZLWK�$/7(5�(;&(37,21��DQG�GURSSHG�ZLWK�
'523�(;&(37,21��$�VWRUHG�SURFHGXUH�UDLVHV�DQ�H[FHSWLRQ�ZLWK�(;&(37,21�QDPH��

:KHQ�UDLVHG��DQ�H[FHSWLRQ�UHWXUQV�DQ�HUURU�PHVVDJH�WR�WKH�FDOOLQJ�SURJUDP�DQG�WHUPLQDWHV�
H[HFXWLRQ�RI�WKH�SURFHGXUH�WKDW�UDLVHG�LW��XQOHVV�WKH�H[FHSWLRQ�LV�KDQGOHG�E\�D�:+(1�
VWDWHPHQW�

,03257$17 /LNH�SURFHGXUHV��H[FHSWLRQV�DUH�FUHDWHG�DQG�VWRUHG�LQ�D�GDWDEDVH��ZKHUH�WKH\�FDQ�EH�XVHG�E\�
DQ\�SURFHGXUH�WKDW�QHHGV�WKHP��([FHSWLRQV�PXVW�EH�FUHDWHG�DQG�FRPPLWWHG�EHIRUH�WKH\�FDQ�
EH�UDLVHG�

)RU�PRUH�LQIRUPDWLRQ�RQ�UDLVLQJ�DQG�KDQGOLQJ�H[FHSWLRQV��VHH�´5DLVLQJ�DQ�H[FHSWLRQ�LQ�D�
VWRUHG�SURFHGXUHµ�RQ�SDJH ����
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EXCEPTIONS
Creating exceptions
7R�FUHDWH�DQ�H[FHSWLRQ��XVH�WKH�IROORZLQJ�&5($7(�(;&(37,21�V\QWD[�

CREATE EXCEPTION name "<message>";

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�DQ�H[FHSWLRQ�QDPHG�
5($66,*1B6$/(6�

CREATE EXCEPTION REASSIGN_SALES "Reassign the sales records before 

deleting this employee.";

Altering exceptions
7R�FKDQJH�WKH�PHVVDJH�UHWXUQHG�E\�DQ�H[FHSWLRQ��XVH�WKH�IROORZLQJ�V\QWD[�

ALTER EXCEPTION name "<message>";

2QO\�WKH�FUHDWRU�RI�DQ�H[FHSWLRQ�FDQ�DOWHU�LW��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FKDQJHV�
WKH�WH[W�RI�WKH�H[FHSWLRQ�FUHDWHG�LQ�WKH�SUHYLRXV�VHFWLRQ�

ALTER EXCEPTION REASSIGN_SALES "Can’t delete employee--Reassign Sales";

<RX�FDQ�DOWHU�DQ�H[FHSWLRQ�HYHQ�WKRXJK�D�GDWDEDVH�REMHFW�GHSHQGV�RQ�LW��,I�WKH�H[FHSWLRQ�LV�
UDLVHG�E\�D�WULJJHU��\RX�FDQQRW�GURS�WKH�H[FHSWLRQ�XQOHVV�\RX�ILUVW�GURS�WKH�WULJJHU�RU�VWRUHG�
SURFHGXUH��8VH�$/7(5�(;&(37,21�LQVWHDG�

Dropping exceptions
7R�GHOHWH�DQ�H[FHSWLRQ��XVH�WKH�IROORZLQJ�V\QWD[�

DROP EXCEPTION name;

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�GURSV�WKH�H[FHSWLRQ��5($66,*1B6$/(6�

DROP EXCEPTION REASSIGN_SALES;

7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�GURSSLQJ�H[FHSWLRQV�
g2QO\�WKH�FUHDWRU�RI�DQ�H[FHSWLRQ�FDQ�GURS�LW�
g ([FHSWLRQV�XVHG�LQ�H[LVWLQJ�SURFHGXUHV�DQG�WULJJHUV�FDQQRW�EH�GURSSHG�
g ([FHSWLRQV�FXUUHQWO\�LQ�XVH�FDQQRW�EH�GURSSHG�
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7,3 ,Q�isql��6+2:�352&('85(6�GLVSOD\V�D�OLVW�RI�GHSHQGHQFLHV��WKH�SURFHGXUHV��H[FHSWLRQV��DQG�
WDEOHV�ZKLFK�WKH�VWRUHG�SURFHGXUH�XVHV��6+2:�352&('85(�QDPH�GLVSOD\V�WKH�ERG\�DQG�
KHDGHU�LQIRUPDWLRQ�IRU�WKH�QDPHG�SURFHGXUH��6+2:�75,**(56�WDEOH�GLVSOD\V�WKH�WULJJHUV�
GHILQHG�IRU�WDEOH��6+2:�75,**(5�QDPH�GLVSOD\V�WKH�ERG\�DQG�KHDGHU�LQIRUPDWLRQ�IRU�WKH�
QDPHG�WULJJHU�

Raising an exception in a stored procedure
7R�UDLVH�DQ�H[FHSWLRQ�LQ�D�VWRUHG�SURFHGXUH��XVH�WKH�IROORZLQJ�V\QWD[�

EXCEPTION name;

ZKHUH�QDPH�LV�WKH�QDPH�RI�DQ�H[FHSWLRQ�WKDW�DOUHDG\�H[LVWV�LQ�WKH�GDWDEDVH��

:KHQ�DQ�H[FHSWLRQ�LV�UDLVHG��LW�GRHV�WKH�IROORZLQJ�
g 7HUPLQDWHV�WKH�SURFHGXUH�LQ�ZKLFK�LW�ZDV�UDLVHG�DQG�XQGRHV�DQ\�DFWLRQV�SHUIRUPHG��GLUHFWO\�
RU�LQGLUHFWO\��E\�WKH�SURFHGXUH�

g 5HWXUQV�DQ�HUURU�PHVVDJH�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��,Q�isql��WKH�HUURU�PHVVDJH�LV�GLVSOD\HG�RQ�
WKH�VFUHHQ�

Note ,I�DQ�H[FHSWLRQ�LV�KDQGOHG�ZLWK�D�:+(1�VWDWHPHQW��LW�EHKDYHV�GLIIHUHQWO\��)RU�PRUH�
LQIRUPDWLRQ�RQ�H[FHSWLRQ�KDQGOLQJ��VHH�´+DQGOLQJ�H[FHSWLRQVµ�RQ�SDJH ����

7KH�IROORZLQJ�VWDWHPHQWV�UDLVH�WKH�H[FHSWLRQ��5($66,*1B6$/(6�

IF (any_sales > 0) THEN

EXCEPTION REASSIGN_SALES;

Handling errors
3URFHGXUHV�FDQ�KDQGOH�WKUHH�NLQGV�RI�HUURUV�ZLWK�D�:+(1�«�'2�VWDWHPHQW�

g ([FHSWLRQV�UDLVHG�E\�(;&(37,21�VWDWHPHQWV�LQ�WKH�FXUUHQW�SURFHGXUH��LQ�D�QHVWHG�
SURFHGXUH��RU�LQ�D�WULJJHU�ILUHG�DV�D�UHVXOW�RI�DFWLRQV�E\�VXFK�D�SURFHGXUH�

g 64/�HUURUV�UHSRUWHG�LQ�64/&2'(�
g ,QWHU%DVH�HUURUV�UHSRUWHG�LQ�*'6&2'(�

7KH�:+(1�$1<�VWDWHPHQW�KDQGOHV�DQ\�RI�WKH�WKUHH�W\SHV�RI�HUURUV��

)RU�PRUH�LQIRUPDWLRQ�DERXW�,QWHU%DVH�HUURU�FRGHV�DQG�64/&2'(�YDOXHV��VHH�WKH�/DQJXDJH�
5HIHUHQFH�

7KH�V\QWD[�RI�WKH�:+(1�«�'2�VWDWHPHQW�LV�
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HANDLING ERRORS
WHEN {<error> [, <error> …] | ANY}

DO <compound_statement>

<error> = 

{EXCEPTION exception_name | SQLCODE number | GDSCODE errcode}

,03257$17 ,I�XVHG��:+(1�PXVW�EH�WKH�ODVW�VWDWHPHQW�LQ�D�%(*,1�«�(1'�EORFN��,W�VKRXOG�FRPH�DIWHU�
6863(1'��LI�SUHVHQW�

Handling exceptions
,QVWHDG�RI�WHUPLQDWLQJ�ZKHQ�DQ�H[FHSWLRQ�RFFXUV��D�SURFHGXUH�FDQ�UHVSRQG�WR�DQG�SHUKDSV�
FRUUHFW�WKH�HUURU�FRQGLWLRQ�E\�KDQGOLQJ�WKH�H[FHSWLRQ��:KHQ�DQ�H[FHSWLRQ�LV�UDLVHG��LW�GRHV�
WKH�IROORZLQJ�

g 6HHNV�D�:+(1�VWDWHPHQW�WKDW�KDQGOHV�WKH�H[FHSWLRQ��,I�RQH�LV�QRW�IRXQG��LW�WHUPLQDWHV�
H[HFXWLRQ�RI�WKH�%(*,1�«�(1'�EORFN�FRQWDLQLQJ�WKH�H[FHSWLRQ�DQG�XQGRHV�DQ\�DFWLRQV�
SHUIRUPHG�LQ�WKH�EORFN�

g %DFNV�RXW�RQH�OHYHO�WR�WKH�VXUURXQGLQJ�%(*,1�«�(1'�EORFN�DQG�VHHNV�D�:+(1�VWDWHPHQW�
WKDW�KDQGOHV�WKH�H[FHSWLRQ��DQG�FRQWLQXHV�EDFNLQJ�RXW�OHYHOV�XQWLO�RQH�LV�IRXQG��,I�QR�:+(1�
VWDWHPHQW�LV�IRXQG��WKH�SURFHGXUH�LV�WHUPLQDWHG�DQG�DOO�LWV�DFWLRQV�DUH�XQGRQH�

g 3HUIRUPV�WKH�HQVXLQJ�VWDWHPHQW�RU�EORFN�RI�VWDWHPHQWV�VSHFLILHG�E\�WKH�:+(1�VWDWHPHQW�WKDW�
KDQGOHV�WKH�H[FHSWLRQ��

g 5HWXUQV�SURJUDP�FRQWURO�WR�WKH�EORFN�LQ�WKH�SURFHGXUH�IROORZLQJ�WKH�:+(1�VWDWHPHQW�

Note $Q�H[FHSWLRQ�WKDW�LV�KDQGOHG�GRHV�QRW�UHWXUQ�DQ�HUURU�PHVVDJH�

Handling SQL errors
3URFHGXUHV�FDQ�DOVR�KDQGOH�HUURU�QXPEHUV�UHWXUQHG�LQ�64/&2'(��$IWHU�HDFK�64/�VWDWHPHQW�
H[HFXWHV��64/&2'(�FRQWDLQV�D�VWDWXV�FRGH�LQGLFDWLQJ�WKH�VXFFHVV�RU�IDLOXUH�RI�WKH�VWDWHPHQW��
64/&2'(�FDQ�DOVR�FRQWDLQ�D�ZDUQLQJ�VWDWXV��VXFK�DV�ZKHQ�WKHUH�DUH�QR�PRUH�URZV�WR�UHWULHYH�
LQ�D�)25�6(/(&7�ORRS�

)RU�H[DPSOH��LI�D�SURFHGXUH�DWWHPSWV�WR�LQVHUW�D�GXSOLFDWH�YDOXH�LQWR�D�FROXPQ�GHILQHG�DV�D�
35,0$5<�.(<��,QWHU%DVH�UHWXUQV�64/&2'(�������7KLV�HUURU�FDQ�EH�KDQGOHG�LQ�D�SURFHGXUH�
ZLWK�WKH�IROORZLQJ�VWDWHPHQW�

WHEN SQLCODE -803

DO

BEGIN

. . .
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7KH�IROORZLQJ�SURFHGXUH�LQFOXGHV�D�:+(1�VWDWHPHQW�WR�KDQGOH�64/&2'(�������DWWHPSW�WR�
LQVHUW�D�GXSOLFDWH�YDOXH�LQ�D�81,48(�NH\�FROXPQ���,I�WKH�ILUVW�FROXPQ�LQ�7$%/(��LV�D�81,48(�
NH\��DQG�WKH�YDOXH�RI�SDUDPHWHU�D�LV�WKH�VDPH�DV�RQH�DOUHDG\�LQ�WKH�WDEOH��WKHQ�64/&2'(������
LV�JHQHUDWHG��DQG�WKH�:+(1�VWDWHPHQW�VHWV�DQ�HUURU�PHVVDJH�UHWXUQHG�E\�WKH�SURFHGXUH�

SET TERM !!;

CREATE PROCEDURE NUMBERPROC (a INTEGER, b INTEGER) 

RETURNS (e CHAR(60)) AS

BEGIN

BEGIN

INSERT INTO TABLE1 VALUES (:a, :b);

WHEN SQLCODE -803 DO 

e = "Error Attempting to Insert in TABLE1 - Duplicate Value.";

END;

END!!

SET TERM; !!

)RU�PRUH�LQIRUPDWLRQ�DERXW�64/&2'(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Handling InterBase errors
3URFHGXUHV�FDQ�DOVR�KDQGOH�,QWHU%DVH�HUURUV��)RU�H[DPSOH��VXSSRVH�D�VWDWHPHQW�LQ�D�
SURFHGXUH�DWWHPSWV�WR�XSGDWH�D�URZ�DOUHDG\�XSGDWHG�E\�DQRWKHU�WUDQVDFWLRQ��EXW�QRW�\HW�
FRPPLWWHG��,Q�WKLV�FDVH��WKH�SURFHGXUH�PLJKW�UHFHLYH�DQ�,QWHU%DVH�HUURU�lock_conflict��,I�WKH�
SURFHGXUH�UHWULHV�LWV�XSGDWH��WKH�RWKHU�WUDQVDFWLRQ�PLJKW�KDYH�UROOHG�EDFN�LWV�FKDQJHV�DQG�
UHOHDVHG�LWV�ORFNV��%\�XVLQJ�D�:+(1�*'6&2'(�VWDWHPHQW��WKH�SURFHGXUH�FDQ�KDQGOH�ORFN�
FRQIOLFW�HUURUV�DQG�UHWU\�LWV�RSHUDWLRQ�

7R�KDQGOH�,QWHU%DVH�HUURU�FRGHV��XVH�WKH�IROORZLQJ�V\QWD[�

WHEN GDSCODE errcode DO <compound_statement>;

)RU�PRUH�LQIRUPDWLRQ�DERXW�,QWHU%DVH�HUURU�FRGHV��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Examples of error behavior and handling
:KHQ�D�SURFHGXUH�HQFRXQWHUV�DQ�HUURU³HLWKHU�DQ�64/&2'(�HUURU��*'6&2'(�HUURU��RU�
XVHU�GHILQHG�H[FHSWLRQ³WKH�VWDWHPHQWV�VLQFH�WKH�ODVW�6863(1'�DUH�XQGRQH��
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6863(1'�VKRXOG�QRW�EH�XVHG�LQ�H[HFXWDEOH�SURFHGXUHV��(;,7�VKRXOG�EH�XVHG�WR�WHUPLQDWH�WKH�
SURFHGXUH��,I�WKLV�UHFRPPHQGDWLRQ�LV�IROORZHG��WKHQ�ZKHQ�DQ�H[HFXWDEOH�SURFHGXUH�
HQFRXQWHUV�DQ�HUURU��WKH�HQWLUH�SURFHGXUH�LV�XQGRQH��6LQFH�VHOHFW�SURFHGXUHV�FDQ�KDYH�
PXOWLSOH�6863(1'V��SRVVLEO\�LQVLGH�D�ORRS�VWDWHPHQW��RQO\�WKH�DFWLRQV�VLQFH�WKH�ODVW�6863(1'�
DUH�XQGRQH�

)RU�H[DPSOH��KHUH�LV�D�VLPSOH�H[HFXWDEOH�SURFHGXUH�WKDW�DWWHPSWV�WR�LQVHUW�WKH�VDPH�YDOXHV�
WZLFH�LQWR�WKH�352-(&7�WDEOH�

SET TERM !! ;

CREATE PROCEDURE NEW_PROJECT

(id CHAR(5), name VARCHAR(20), product VARCHAR(12))

RETURNS (result VARCHAR(80))

AS

BEGIN

INSERT INTO PROJECT (PROJ_ID, PROJ_NAME, PRODUCT)

VALUES (:id, :name, :product);

result = "Values inserted OK.";

INSERT INTO PROJECT (PROJ_ID, PROJ_NAME, PRODUCT)

VALUES (:id, :name, :product);

result = "Values Inserted Again.";

EXIT;

WHEN SQLCODE -803 DO 

BEGIN 

result = "Could Not Insert Into Table - Duplicate Value"; 

EXIT; 

END 

END!!

SET TERM ; !!

7KLV�SURFHGXUH�FDQ�EH�LQYRNHG�ZLWK�D�VWDWHPHQW�VXFK�DV�

EXECUTE PROCEDURE NEW_PROJECT "XXX", "Project X", "N/A";

7KH�VHFRQG�,16(57�JHQHUDWHV�DQ�HUURU��64/&2'(�������´LQYDOLG�LQVHUW³QR�WZR�URZV�FDQ�
KDYH�GXSOLFDWH�YDOXHV�µ���7KH�SURFHGXUH�UHWXUQV�WKH�VWULQJ��´&RXOG�1RW�,QVHUW�,QWR�7DEOH���
'XSOLFDWH�9DOXH�µ�DV�VSHFLILHG�LQ�WKH�:+(1�FODXVH��DQG�WKH�HQWLUH�SURFHGXUH�LV�XQGRQH�

7KH�QH[W�H[DPSOH�LV�ZULWWHQ�DV�D�VHOHFW�SURFHGXUH��DQG�LQYRNHG�ZLWK�WKH�6(/(&7�VWDWHPHQW�
WKDW�IROORZV�LW�

. . .

INSERT INTO PROJECT (PROJ_ID, PROJ_NAME, PRODUCT)

VALUES (:id, :name, :product);

result = "Values inserted OK.";

SUSPEND;

INSERT INTO PROJECT (PROJ_ID, PROJ_NAME, PRODUCT)
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VALUES (:id, :name, :product);

result = "Values Inserted Again.";

SUSPEND;

WHEN SQLCODE -803 DO 

BEGIN 

result = "Could Not Insert Into Table - Duplicate Value"; 

EXIT; 

END 

END!!

SET TERM ; !!

SELECT * FROM SIMPLE("XXX", "Project X", "N/A");

7KH�ILUVW�,16(57�LV�SHUIRUPHG��DQG�6863(1'�UHWXUQV�WKH�UHVXOW�VWULQJ��´9DOXHV�,QVHUWHG�
2.�µ�7KH�VHFRQG�,16(57�JHQHUDWHV�WKH�HUURU�EHFDXVH�WKHUH�KDYH�EHHQ�QR�VWDWHPHQWV�
SHUIRUPHG�VLQFH�WKH�ODVW�6863(1'��DQG�QR�VWDWHPHQWV�DUH�XQGRQH��7KH�:+(1�VWDWHPHQW�
UHWXUQV�WKH�VWULQJ��´&RXOG�1RW�,QVHUW�,QWR�7DEOH���'XSOLFDWH�9DOXHµ��LQ�DGGLWLRQ�WR�WKH�
SUHYLRXV�UHVXOW�VWULQJ�

7KH�VHOHFW�SURFHGXUH�VXFFHVVIXOO\�SHUIRUPV�WKH�LQVHUW��ZKLOH�WKH�H[HFXWDEOH�SURFHGXUH�GRHV�
QRW�

7KH�QH[W�H[DPSOH�LV�D�PRUH�FRPSOH[�VWRUHG�SURFHGXUH�WKDW�GHPRQVWUDWHV�64/&2'(�HUURU�
KDQGOLQJ�DQG�H[FHSWLRQ�KDQGOLQJ��,W�LV�EDVHG�RQ�WKH�SUHYLRXV�H[DPSOH�RI�D�VHOHFW�SURFHGXUH��
DQG�GRHV�WKH�IROORZLQJ�

g $FFHSWV�D�SURMHFW�,'��QDPH��DQG�SURGXFW�W\SH��DQG�HQVXUHV�WKDW�WKH�,'�LV�LQ�DOO�FDSLWDOV��DQG�
WKH�SURGXFW�W\SH�LV�DFFHSWDEOH�

g ,QVHUWV�WKH�QHZ�SURMHFW�GDWD�LQWR�WKH�352-(&7�WDEOH��DQG�UHWXUQV�D�VWULQJ�FRQILUPLQJ�WKH�
RSHUDWLRQ��RU�DQ�HUURU�PHVVDJH�VD\LQJ�WKH�SURMHFW�LV�D�GXSOLFDWH�

g 8VHV�D�)25�«�6(/(&7�ORRS�ZLWK�D�FRUUHODWHG�VXETXHU\�WR�JHW�WKH�ILUVW�WKUHH�HPSOR\HHV�QRW�
DVVLJQHG�WR�DQ\�SURMHFW�DQG�DVVLJQ�WKHP�WR�WKH�QHZ�SURMHFW�XVLQJ�WKH�$''B(03B352-�
SURFHGXUH�

g ,I�WKH�&(2·V�HPSOR\HH�QXPEHU�LV�VHOHFWHG��UDLVHV�WKH�H[FHSWLRQ��&(2��ZKLFK�LV�KDQGOHG�ZLWK�
D�:+(1�VWDWHPHQW�WKDW�DVVLJQV�WKH�&(2·V�DGPLQLVWUDWLYH�DVVLVWDQW��HPSOR\HH�QXPEHU�����
LQVWHDG�WR�WKH�QHZ�SURMHFW�

1RWH�WKDW�WKH�H[FHSWLRQ��&(2��LV�KDQGOHG�ZLWKLQ�WKH�)25�«�6(/(&7�ORRS��VR�WKDW�RQO\�WKH�
EORFN�FRQWDLQLQJ�WKH�H[FHSWLRQ�LV�XQGRQH��DQG�WKH�ORRS�DQG�SURFHGXUH�FRQWLQXH�DIWHU�WKH�
H[FHSWLRQ�LV�UDLVHG�

CREATE EXCEPTION CEO "Can’t Assign CEO to Project.";

SET TERM !! ;

CREATE PROCEDURE NEW_PROJECT

(id CHAR(5), name VARCHAR(20), product VARCHAR(12))

RETURNS (result VARCHAR(30), num smallint)
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AS

DECLARE VARIABLE emp_wo_proj smallint;

DECLARE VARIABLE i smallint;

BEGIN

id = UPPER(id); /* Project id must be in uppercase. */

INSERT INTO PROJECT (PROJ_ID, PROJ_NAME, PRODUCT)

 VALUES (:id, :name, :product);

 result = "New Project Inserted OK.";

 SUSPEND;

/* Add Employees to the new project */

 i = 0;

 result = "Project Got Employee Number:";

 FOR SELECT EMP_NO FROM EMPLOYEE

 WHERE EMP_NO NOT IN (SELECT EMP_NO FROM EMPLOYEE_PROJECT)

 INTO :emp_wo_proj

 DO

 BEGIN

 IF (i < 3) THEN

 BEGIN

 IF (emp_wo_proj = 5) THEN

 EXCEPTION CEO;

 EXECUTE PROCEDURE ADD_EMP_PROJ :emp_wo_proj, :id;

 num = emp_wo_proj;

 SUSPEND;

 END

 ELSE

 EXIT;

 i = i + 1;

WHEN EXCEPTION CEO DO

 BEGIN

 EXECUTE PROCEDURE ADD_EMP_PROJ 28, :id;

 num = 28;

 SUSPEND;

 END

END

/* Error Handling */

WHEN SQLCODE -625 DO

BEGIN

IF ((:product <> "software") OR (:product <> "hardware") OR

(:product <> "other") OR (:product <> "N/A")) THEN

result = "Enter product: software, hardware, other, or N/A";

END

WHEN SQLCODE -803 DO

result = "Could not insert into table - Duplicate Value";
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END!!

SET TERM ; !!

7KLV�SURFHGXUH�FDQ�EH�FDOOHG�ZLWK�D�VWDWHPHQW�VXFK�DV�

SELECT * FROM NEW_PROJECT("XYZ", "Alpha project", "software");

:LWK�UHVXOWV��LQ�isql��VXFK�DV�

RESULT NUM 

=========================== ====== 

New Project Inserted OK. <null> 

Project Got Employee Number: 28 

Project Got Employee Number: 29 

Project Got Employee Number: 36 
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Chapter 10Creating Triggers

$�WULJJHU�LV�D�VHOI�FRQWDLQHG�URXWLQH�DVVRFLDWHG�ZLWK�D�WDEOH�RU�YLHZ�WKDW�DXWRPDWLFDOO\�SHUIRUPV�
DQ�DFWLRQ�ZKHQ�D�URZ�LQ�WKH�WDEOH�RU�YLHZ�LV�LQVHUWHG��XSGDWHG��RU�GHOHWHG��

$�WULJJHU�LV�QHYHU�FDOOHG�GLUHFWO\��,QVWHDG��ZKHQ�DQ�DSSOLFDWLRQ�RU�XVHU�DWWHPSWV�WR�,16(57��
83'$7(��RU�'(/(7(�D�URZ�LQ�D�WDEOH��DQ\�WULJJHUV�DVVRFLDWHG�ZLWK�WKDW�WDEOH�DQG�RSHUDWLRQ�
DUH�DXWRPDWLFDOO\�H[HFXWHG��RU�ILUHG�

7ULJJHUV�FDQ�PDNH�XVH�RI�H[FHSWLRQV��QDPHG�PHVVDJHV�FDOOHG�IRU�HUURU�KDQGOLQJ��:KHQ�DQ�
H[FHSWLRQ�LV�UDLVHG�E\�D�WULJJHU��LW�UHWXUQV�DQ�HUURU�PHVVDJH��WHUPLQDWHV�WKH�WULJJHU��DQG�XQGRHV�
DQ\�FKDQJHV�PDGH�E\�WKH�WULJJHU��XQOHVV�WKH�H[FHSWLRQ�LV�KDQGOHG�ZLWK�D�:+(1�VWDWHPHQW�LQ�
WKH�WULJJHU�

7KH�DGYDQWDJHV�RI�XVLQJ�WULJJHUV�DUH�
g $XWRPDWLF�HQIRUFHPHQW�RI�GDWD�UHVWULFWLRQV��WR�PDNH�VXUH�XVHUV�HQWHU�RQO\�YDOLG�YDOXHV�LQWR�
FROXPQV�

g 5HGXFHG�DSSOLFDWLRQ�PDLQWHQDQFH��VLQFH�FKDQJHV�WR�D�WULJJHU�DUH�DXWRPDWLFDOO\�UHIOHFWHG�LQ�DOO�
DSSOLFDWLRQV�WKDW�XVH�WKH�DVVRFLDWHG�WDEOH�ZLWKRXW�WKH�QHHG�WR�UHFRPSLOH�DQG�UHOLQN�

g $XWRPDWLF�ORJJLQJ�RI�FKDQJHV�WR�WDEOHV��$Q�DSSOLFDWLRQ�FDQ�NHHS�D�UXQQLQJ�ORJ�RI�FKDQJHV�
ZLWK�D�WULJJHU�WKDW�ILUHV�ZKHQHYHU�D�WDEOH�LV�PRGLILHG�

g $XWRPDWLF�QRWLILFDWLRQ�RI�FKDQJHV�WR�WKH�GDWDEDVH�ZLWK�HYHQW�DOHUWHUV�LQ�WULJJHUV�
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Working with triggers
:LWK�isql��\RX�FDQ�FUHDWH��DOWHU��DQG�GURS�WULJJHUV�DQG�H[FHSWLRQV��(DFK�RI�WKHVH�RSHUDWLRQV�
LV�H[SODLQHG�LQ�WKLV�FKDSWHU��7KHUH�DUH�WZR�ZD\V�WR�FUHDWH��DOWHU��DQG�GURS�WULJJHUV�ZLWK�isql�

g ,QWHUDFWLYHO\
g:LWK�DQ�LQSXW�ILOH�FRQWDLQLQJ�GDWD�GHILQLWLRQ�VWDWHPHQWV

,W�LV�SUHIHUDEOH�WR�XVH�GDWD�GHILQLWLRQ�ILOHV��EHFDXVH�LW�LV�HDVLHU�WR�PRGLI\�WKHVH�ILOHV�DQG�SURYLGH�
D�UHFRUG�RI�WKH�FKDQJHV�PDGH�WR�WKH�GDWDEDVH��)RU�VLPSOH�FKDQJHV�WR�H[LVWLQJ�WULJJHUV�RU�
H[FHSWLRQV��WKH�LQWHUDFWLYH�LQWHUIDFH�FDQ�EH�FRQYHQLHQW�

Using a data definition file
7R�FUHDWH�RU�DOWHU�D�WULJJHU�WKURXJK�D�GDWD�GHILQLWLRQ�ILOH��IROORZ�WKHVH�VWHSV�

�� 8VH�D�WH[W�HGLWRU�WR�ZULWH�WKH�GDWD�GHILQLWLRQ�ILOH�

�� 6DYH�WKH�ILOH�

�� 3URFHVV�WKH�ILOH�ZLWK�isql��8VH�WKH�FRPPDQG�

isql -input filename database_name

ZKHUH�ILOHQDPH�LV�WKH�QDPH�RI�WKH�GDWD�GHILQLWLRQ�ILOH�DQG�GDWDEDVHBQDPH�LV�WKH�QDPH�RI�WKH�
GDWDEDVH�XVHG��$OWHUQDWLYHO\��IURP�ZLWKLQ isql��\RX�FDQ�LQWHUDFWLYHO\�SURFHVV�WKH�ILOH�XVLQJ�
WKH�FRPPDQG�

SQL> input filename;

Note ,I�\RX�GR�QRW�VSHFLI\�WKH�GDWDEDVH�RQ�WKH�FRPPDQG�OLQH�RU�LQWHUDFWLYHO\��WKH�GDWD�
GHILQLWLRQ�ILOH�PXVW�LQFOXGH�D�VWDWHPHQW�WR�FUHDWH�RU�RSHQ�D�GDWDEDVH�

7KH�GDWD�GHILQLWLRQ�ILOH�PD\�LQFOXGH�
g 6WDWHPHQWV�WR�FUHDWH��DOWHU��RU�GURS�WULJJHUV��7KH�ILOH�FDQ�DOVR�LQFOXGH�VWDWHPHQWV�WR�FUHDWH��
DOWHU��RU�GURS�SURFHGXUHV�DQG�H[FHSWLRQV��([FHSWLRQV�PXVW�EH�FUHDWHG�DQG�FRPPLWWHG�EHIRUH�
WKH\�FDQ�EH�UHIHUHQFHG�LQ�SURFHGXUHV�DQG�WULJJHUV�

g $Q\�RWKHU�isql�VWDWHPHQWV�

Creating triggers
$�WULJJHU�LV�GHILQHG�ZLWK�WKH�&5($7(�75,**(5�VWDWHPHQW��ZKLFK�LV�FRPSRVHG�RI�D�KHDGHU�DQG�
D�ERG\��7KH�WULJJHU�KHDGHU�FRQWDLQV�
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g $�WULJJHU�QDPH��XQLTXH�ZLWKLQ�WKH�GDWDEDVH�
g $�WDEOH�QDPH��LGHQWLI\LQJ�WKH�WDEOH�ZLWK�ZKLFK�WR�DVVRFLDWH�WKH�WULJJHU�
g 6WDWHPHQWV�WKDW�GHWHUPLQH�ZKHQ�WKH�WULJJHU�ILUHV�

7KH�WULJJHU�ERG\�FRQWDLQV�
g $Q�RSWLRQDO�OLVW�RI�ORFDO�YDULDEOHV�DQG�WKHLU�GDWDW\SHV�
g $�EORFN�RI�VWDWHPHQWV�LQ�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��EUDFNHWHG�E\�%(*,1�DQG�
(1'��7KHVH�VWDWHPHQWV�DUH�SHUIRUPHG�ZKHQ�WKH�WULJJHU�ILUHV��$�EORFN�FDQ�LWVHOI�LQFOXGH�RWKHU�
EORFNV��VR�WKDW�WKHUH�PD\�EH�PDQ\�OHYHOV�RI�QHVWLQJ��

,03257$17 %HFDXVH�HDFK�VWDWHPHQW�LQ�WKH�WULJJHU�ERG\�PXVW�EH�WHUPLQDWHG�E\�D�VHPLFRORQ��\RX�PXVW�
GHILQH�D�GLIIHUHQW�V\PERO�WR�WHUPLQDWH�WKH�WULJJHU�ERG\�LWVHOI��,Q�isql��LQFOXGH�D�6(7�7(50�
VWDWHPHQW�EHIRUH�&5($7(�75,**(5�WR�VSHFLI\�D�WHUPLQDWRU�RWKHU�WKDQ�D�VHPLFRORQ��$IWHU�
WKH�ERG\�RI�WKH�WULJJHU��LQFOXGH�DQRWKHU�6(7�7(50�WR�FKDQJH�WKH�WHUPLQDWRU�EDFN�WR�D�
VHPLFRORQ�

CREATE TRIGGER syntax
7KH�V\QWD[�RI�&5($7(�75,**(5�LV�

CREATE TRIGGER name FOR {table | view}

[ACTIVE | INACTIVE]

{BEFORE | AFTER} {DELETE | INSERT | UPDATE}

[POSITION number]

AS <trigger_body>

<trigger_body> = 

[<variable_declaration_list>] 

<block>

<variable_declaration_list> = 

DECLARE VARIABLE variable datatype;

[DECLARE VARIABLE variable datatype; …]

<block> =

BEGIN

<compound_statement>

[< compound_statement> …]

END
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<compound_statement> = {<block> | statement;}

Argument Description

name Name of the trigger. The name must be unique in the database.

table Name of the table or view that causes the trigger to fire when the specified 
operation occurs on the table or view.

ACTIVE|INACTIVE Optional. Specifies trigger action at transaction end:

ACTIVE: (Default). Trigger takes effect.

INACTIVE: Trigger does not take effect.

BEFORE|AFTER Required. Specifies whether the trigger fires:

BEFORE: Before associated operation.

AFTER: After associated operation.

Associated operations are DELETE, INSERT, or UPDATE.

DELETE|INSERT | UPDATE Specifies the table operation that causes the trigger to fire.

POSITION number Specifies firing order for triggers before the same action or after the same 
action. number must be an integer between 0 and 32,767, inclusive. 
Lower-number triggers fire first. Default: 0 = first trigger to fire.

Triggers for a table need not be consecutive. Triggers on the same action with 
the same position number will fire in alphabetic order by name. 

DECLARE VARIABLE var 
<datatype>

Declares local variables used only in the trigger. Each declaration must be 
preceded by DECLARE VARIABLE and followed by a semicolon (;). 

var: Local variable name, unique in the trigger.

<datatype>: The datatype of the local variable.

statement Any single statement in InterBase procedure and trigger language. Each 
statement except BEGIN and END must be followed by a semicolon (;).

terminator Terminator defined by the SET TERM statement which signifies the end of the 
trigger body. Used in isql only.

TABLE 10.1 Arguments of the CREATE TRIGGER statement
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InterBase procedure and trigger language
,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LV�D�FRPSOHWH�SURJUDPPLQJ�ODQJXDJH�IRU�VWRUHG�
SURFHGXUHV�DQG�WULJJHUV��,W�LQFOXGHV�

g 64/�GDWD�PDQLSXODWLRQ�VWDWHPHQWV��,16(57��83'$7(��'(/(7(��DQG�VLQJOHWRQ�6(/(&7�
g 64/�RSHUDWRUV�DQG�H[SUHVVLRQV��LQFOXGLQJ�8')V�OLQNHG�ZLWK�WKH�GDWDEDVH�VHUYHU�DQG�
JHQHUDWRUV�

g 3RZHUIXO�H[WHQVLRQV�WR�64/��LQFOXGLQJ�DVVLJQPHQW�VWDWHPHQWV��FRQWURO�IORZ�VWDWHPHQWV��
FRQWH[W�YDULDEOHV��HYHQW�SRVWLQJ�VWDWHPHQWV��H[FHSWLRQV��DQG�HUURU�KDQGOLQJ�VWDWHPHQWV�

$OWKRXJK�VWRUHG�SURFHGXUHV�DQG�WULJJHUV�DUH�XVHG�LQ�HQWLUHO\�GLIIHUHQW�ZD\V�DQG�IRU�GLIIHUHQW�
SXUSRVHV��WKH\�ERWK�XVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��%RWK�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�
PD\�XVH�DQ\�VWDWHPHQWV�LQ�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��ZLWK�VRPH�H[FHSWLRQV�

g &RQWH[W�YDULDEOHV�DUH�XQLTXH�WR�WULJJHUV��
g ,QSXW�DQG�RXWSXW�SDUDPHWHUV��DQG�WKH�6863(1'�DQG�(;,7�VWDWHPHQWV�ZKLFK�UHWXUQ�YDOXHV�DUH�
XQLTXH�WR�VWRUHG�SURFHGXUHV�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�ODQJXDJH�H[WHQVLRQV�IRU�WULJJHUV�

Statement Description

BEGIN … END Defines a block of statements that executes as one. The BEGIN 
keyword starts the block; the END keyword terminates it. Neither 
should be followed by a semicolon.

variable = expression Assignment statement which assigns the value of 
expression to local variable, variable.

/* comment_text */ Programmer’s comment, where comment_text can be any 
number of lines of text.

EXCEPTION exception_name Raises the named exception. An exception is a user-defined error, 
which returns an error message to the calling application unless 
handled by a WHEN statement.

EXECUTE PROCEDURE 
proc_name [var [, var …]]
[RETURNING_VALUES
var [, var …]]

Executes stored procedure, proc_name, with the listed input 
arguments, returning values in the listed output arguments. Input 
and output arguments must be local variables. 

TABLE 10.2 Procedure and trigger language extensions
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FOR <select_statement>
DO <compound_statement>

Repeats the statement or block following DO for every qualifying 
row retrieved by <select_statement>. 

<select_statement>: a normal SELECT statement, except the INTO 
clause is required and must come last.

<compound_statement> Either a single statement in procedure and trigger language or a 
block of statements bracketed by BEGIN and END.

IF (<condition>) 
THEN <compound_statement> 
[ELSE <compound_statement>]

Tests <condition>, and if it is TRUE, performs the statement or 
block following THEN, otherwise performs the statement or block 
following ELSE, if present.

<condition>: a Boolean expression (TRUE, FALSE, or UNKNOWN), 
generally two expressions as operands of a comparison operator.

NEW.column New context variable that indicates a new column value in an 
INSERT or UPDATE operation.

OLD.column Old context variable that indicates a column value before an 
UPDATE or DELETE operation. 

POST_EVENT event_name Posts the event, event_name.

WHILE (<condition>) 
DO <compound_statement>

While <condition> is TRUE, keep performing 
<compound_statement>. First <condition> is tested, and if it is 
TRUE, then <compound_statement> is performed. This sequence 
is repeated until <condition> is no longer TRUE.

WHEN 
{<error> [, <error> …]|ANY}
DO <compound_statement>

Error-handling statement. When one of the specified errors 
occurs, performs <compound_statement>. WHEN statements, if 
present, must come at the end of a block, just before END.

<error>: EXCEPTION exception_name, SQLCODE errcode or 
GDSCODE number.

ANY: handles any errors.

Statement Description

TABLE 10.2 Procedure and trigger language extensions  (continued)
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CREATING TRIGGERS
4 8VLQJ�6(7�7(50�LQ�LVTO
%HFDXVH�HDFK�VWDWHPHQW�LQ�D�WULJJHU�ERG\�PXVW�EH�WHUPLQDWHG�E\�D�VHPLFRORQ��\RX�PXVW�GHILQH�
D�GLIIHUHQW�V\PERO�WR�WHUPLQDWH�WKH�WULJJHU�ERG\�LWVHOI��,Q�isql,�LQFOXGH�D�6(7�7(50�VWDWHPHQW�
EHIRUH�&5($7(�75,**(5�WR�VSHFLI\�D�WHUPLQDWRU�RWKHU�WKDQ�D�VHPLFRORQ��$IWHU�WKH�ERG\�RI�
WKH�WULJJHU��LQFOXGH�DQRWKHU�6(7�7(50�WR�FKDQJH�WKH�WHUPLQDWRU�EDFN�WR�D�VHPLFRORQ�

7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�WKH�XVH�RI�6(7�7(50�IRU�D�WULJJHU��7KH�WHUPLQDWRU�LV�
WHPSRUDULO\�VHW�WR�D�GRXEOH�H[FODPDWLRQ�SRLQW������

SET TERM !! ;

CREATE TRIGGER SIMPLE FOR EMPLOYEE

AFTER UPDATE AS

BEGIN

…

END !!

SET TERM ; !!

7KHUH�PXVW�EH�D�VSDFH�DIWHU�6(7�7(50��(DFK�6(7�7(50�LV�LWVHOI�WHUPLQDWHG�ZLWK�WKH�FXUUHQW�
WHUPLQDWRU�

4 6\QWD[�HUURUV�LQ�WULJJHUV
,QWHU%DVH�PD\�JHQHUDWH�HUURUV�GXULQJ�SDUVLQJ�LI�WKHUH�LV�LQFRUUHFW�V\QWD[�LQ�WKH�&5($7(�
75,**(5�VWDWHPHQW��(UURU�PHVVDJHV�ORRN�VLPLODU�WR�WKLV�

Statement failed, SQLCODE = -104

Dynamic SQL Error

-SQL error code = -104

-Token unknown - line 4, char 9

-tmp

7KH�OLQH�QXPEHUV�DUH�FRXQWHG�IURP�WKH�EHJLQQLQJ�RI�WKH�&5($7(�75,**(5�VWDWHPHQW��QRW�
IURP�WKH�EHJLQQLQJ�RI�WKH�GDWD�GHILQLWLRQ�ILOH��&KDUDFWHUV�DUH�FRXQWHG�IURP�WKH�OHIW��DQG�WKH�
XQNQRZQ�WRNHQ�LQGLFDWHG�ZLOO�HLWKHU�EH�WKH�VRXUFH�RI�WKH�HUURU�RU�LPPHGLDWHO\�WR�WKH�ULJKW�RI�
WKH�VRXUFH�RI�WKH�HUURU��:KHQ�LQ�GRXEW��H[DPLQH�WKH�HQWLUH�OLQH�WR�GHWHUPLQH�WKH�VRXUFH�RI�
WKH�V\QWD[�HUURU�

The trigger header
(YHU\WKLQJ�EHIRUH�WKH�$6�FODXVH�LQ�WKH�&5($7(�75,**(5�VWDWHPHQW�IRUPV�WKH�WULJJHU�
KHDGHU��7KH�KHDGHU�PXVW�VSHFLI\�WKH�QDPH�RI�WKH�WULJJHU�DQG�WKH�QDPH�RI�WKH�DVVRFLDWHG�WDEOH�
RU�YLHZ��7KH�WDEOH�RU�YLHZ�PXVW�H[LVW�EHIRUH�LW�FDQ�EH�UHIHUHQFHG�LQ�&5($7(�75,**(5��
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7KH�WULJJHU�QDPH�PXVW�EH�XQLTXH�DPRQJ�WULJJHUV�LQ�WKH�GDWDEDVH��8VLQJ�WKH�QDPH�RI�DQ�
H[LVWLQJ�WULJJHU�RU�D�V\VWHP�VXSSOLHG�FRQVWUDLQW�QDPH�UHVXOWV�LQ�DQ�HUURU�

7KH�UHPDLQLQJ�FODXVHV�LQ�WKH�WULJJHU�KHDGHU�GHWHUPLQH�ZKHQ�DQG�KRZ�WKH�WULJJHU�ILUHV�
g 7KH�WULJJHU�VWDWXV��$&7,9(�RU�,1$&7,9(��GHWHUPLQHV�ZKHWKHU�D�WULJJHU�LV�DFWLYDWHG�ZKHQ�WKH�
VSHFLILHG�RSHUDWLRQ�RFFXUV��$&7,9(�LV�WKH�GHIDXOW��PHDQLQJ�WKH�WULJJHU�ILUHV�ZKHQ�WKH�
RSHUDWLRQ�RFFXUV��6HWWLQJ�VWDWXV�WR�,1$&7,9(�ZLWK�$/7(5�75,**(5�LV�XVHIXO�ZKHQ�
GHYHORSLQJ�DQG�WHVWLQJ�DSSOLFDWLRQV�DQG�WULJJHUV�

g 7KH�WULJJHU�WLPH�LQGLFDWRU��%()25(�RU�$)7(5��GHWHUPLQHV�ZKHQ�WKH�WULJJHU�ILUHV�UHODWLYH�WR�WKH�
VSHFLILHG�RSHUDWLRQ��%()25(�VSHFLILHV�WKDW�WULJJHU�DFWLRQV�DUH�SHUIRUPHG�EHIRUH�WKH�
RSHUDWLRQ��$)7(5�VSHFLILHV�WKDW�WULJJHU�DFWLRQV�DUH�SHUIRUPHG�DIWHU�WKH�RSHUDWLRQ�

g 7KH�WULJJHU�VWDWHPHQW�LQGLFDWRU�VSHFLILHV�WKH�64/�RSHUDWLRQ�WKDW�FDXVHV�WKH�WULJJHU�WR�ILUH��,16(57��
83'$7(��RU�'(/(7(��([DFWO\�RQH�LQGLFDWRU�PXVW�EH�VSHFLILHG��7R�XVH�WKH�VDPH�WULJJHU�IRU�
PRUH�WKDQ�RQH�RSHUDWLRQ��GXSOLFDWH�WKH�WULJJHU�ZLWK�DQRWKHU�QDPH�DQG�VSHFLI\�D�GLIIHUHQW�
RSHUDWLRQ�

g 7KH�RSWLRQDO�VHTXHQFH�LQGLFDWRU��326,7,21�QXPEHU��VSHFLILHV�WKH�RUGHU�LQ�ZKLFK�WKH�WULJJHU�ILUHV�
LQ�UHODWLRQ�WR�RWKHU�WULJJHUV�RQ�WKH�VDPH�WDEOH�DQG�HYHQW��QXPEHU�FDQ�EH�DQ\�LQWHJHU�EHWZHHQ�
]HUR�DQG���������7KH�GHIDXOW�LV�]HUR��/RZHU�QXPEHUHG�WULJJHUV�ILUH�ILUVW��0XOWLSOH�WULJJHUV�FDQ�
KDYH�WKH�VDPH�SRVLWLRQ�QXPEHU��WKH\�ZLOO�ILUH�LQ�UDQGRP�RUGHU�

7KH�IROORZLQJ�H[DPSOH�GHPRQVWUDWHV�KRZ�WKH�326,7,21�FODXVH�GHWHUPLQHV�WULJJHU�ILULQJ�
RUGHU��+HUH�DUH�IRXU�KHDGHUV�RI�WULJJHUV�IRU�WKH�$&&28176�WDEOH�

CREATE TRIGGER A FOR ACCOUNTS BEFORE UPDATE POSITION 5 AS …

CREATE TRIGGER B FOR ACCOUNTS BEFORE UPDATE POSITION 0 AS …

CREATE TRIGGER C FOR ACCOUNTS AFTER UPDATE POSITION 5 AS …

CREATE TRIGGER D FOR ACCOUNTS AFTER UPDATE POSITION 3 AS …

:KHQ�WKLV�XSGDWH�WDNHV�SODFH�

UPDATE ACCOUNTS SET C = "canceled" WHERE C2 = 5;

7KH�IROORZLQJ�VHTXHQFH�RI�HYHQWV�KDSSHQV��WULJJHU�%�ILUHV��$�ILUHV��WKH�XSGDWH�RFFXUV��WULJJHU�
'�ILUHV��WKHQ�&�ILUHV�

The trigger body
(YHU\WKLQJ�IROORZLQJ�WKH�$6�NH\ZRUG�LQ�WKH�&5($7(�75,**(5�VWDWHPHQW�IRUPV�WKH�
SURFHGXUH�ERG\��7KH�ERG\�FRQVLVWV�RI�DQ�RSWLRQDO�OLVW�RI�ORFDO�YDULDEOH�GHFODUDWLRQV�IROORZHG�
E\�D�EORFN�RI�VWDWHPHQWV�
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$�EORFN�LV�FRPSRVHG�RI�VWDWHPHQWV�LQ�WKH�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��
EUDFNHWHG�E\�%(*,1�DQG�(1'��$�EORFN�FDQ�LWVHOI�LQFOXGH�RWKHU�EORFNV��VR�WKDW�WKHUH�PD\�EH�
PDQ\�OHYHOV�RI�QHVWLQJ��

,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LQFOXGHV�DOO�VWDQGDUG�,QWHU%DVH�64/�VWDWHPHQWV�
H[FHSW�GDWD�GHILQLWLRQ�DQG�WUDQVDFWLRQ�VWDWHPHQWV��SOXV�VWDWHPHQWV�XQLTXH�WR�SURFHGXUH�DQG�
WULJJHU�ODQJXDJH��

6WDWHPHQWV�XQLTXH�WR�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LQFOXGH�
g $VVLJQPHQW�VWDWHPHQWV��WR�VHW�YDOXHV�RI�ORFDO�YDULDEOHV�
g &RQWURO�IORZ�VWDWHPHQWV��VXFK�DV�,)�«�7+(1��:+,/(�«�'2��DQG�)25�6(/(&7�«�'2��WR�
SHUIRUP�FRQGLWLRQDO�RU�ORRSLQJ�WDVNV�

g (;(&87(�352&('85(�VWDWHPHQWV�WR�LQYRNH�VWRUHG�SURFHGXUHV�
g ([FHSWLRQ�VWDWHPHQWV��WR�UHWXUQ�HUURU�PHVVDJHV��DQG�:+(1�VWDWHPHQWV��WR�KDQGOH�VSHFLILF�
HUURU�FRQGLWLRQV�

g 1(:�DQG�2/'�FRQWH[W�YDULDEOHV��WR�WHPSRUDULO\�KROG�SUHYLRXV��ROG��FROXPQ�YDOXHV�DQG�WR�
LQVHUW�RU�XSGDWH��QHZ��YDOXHV�

g*HQHUDWRUV��WR�JHQHUDWH�XQLTXH�QXPHULF�YDOXHV�IRU�XVH�LQ�H[SUHVVLRQV��*HQHUDWRUV�FDQ�EH�XVHG�
LQ�SURFHGXUHV�DQG�DSSOLFDWLRQV�DV�ZHOO�DV�WULJJHUV��EXW�WKH\�DUH�SDUWLFXODUO\�XVHIXO�LQ�WULJJHUV�
IRU�LQVHUWLQJ�XQLTXH�FROXPQ�YDOXHV�

Note $OO�RI�WKHVH�VWDWHPHQWV��H[FHSW�FRQWH[W�YDULDEOHV��FDQ�EH�XVHG�LQ�ERWK�WULJJHUV�DQG�
VWRUHG�SURFHGXUHV��)RU�D�IXOO�GHVFULSWLRQ�RI�WKHVH�VWDWHPHQWV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
6WRUHG 3URFHGXUHV�µ

4 1(:�DQG�2/'�FRQWH[W�YDULDEOHV
7ULJJHUV�FDQ�XVH�WZR�FRQWH[W�YDULDEOHV��2/'��DQG�1(:��7KH�2/'�FRQWH[W�YDULDEOH�UHIHUV�WR�
WKH�FXUUHQW�RU�SUHYLRXV�YDOXHV�LQ�D�URZ�EHLQJ�XSGDWHG�RU�GHOHWHG��2/'�LV�QRW�XVHG�IRU�LQVHUWV��
1(:�UHIHUV�WR�D�QHZ�VHW�RI�,16(57�RU�83'$7(�YDOXHV�IRU�D�URZ��1(:�LV�QRW�XVHG�IRU�GHOHWHV��
&RQWH[W�YDULDEOHV�DUH�RIWHQ�XVHG�WR�FRPSDUH�WKH�YDOXHV�RI�D�FROXPQ�EHIRUH�DQG�DIWHU�LW�LV�
PRGLILHG�

7KH�V\QWD[�IRU�FRQWH[W�YDULDEOHV�LV�DV�IROORZV�

NEW.column

OLD.column

ZKHUH�FROXPQ�LV�DQ\�FROXPQ�LQ�WKH�DIIHFWHG�URZ��&RQWH[W�YDULDEOHV�FDQ�EH�XVHG�DQ\ZKHUH�D�
UHJXODU�YDULDEOH�FDQ�EH�XVHG�
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1HZ�YDOXHV�IRU�D�URZ�FDQ�RQO\�EH�DOWHUHG�EHIRUH�DFWLRQV��$�WULJJHU�WKDW�ILUHV�DIWHU�,16(57�DQG�
WULHV�WR�DVVLJQ�D�YDOXH�WR�1(:�FROXPQ�ZLOO�KDYH�QR�HIIHFW��7KH�DFWXDO�FROXPQ�YDOXHV�DUH�QRW�
DOWHUHG�XQWLO�DIWHU�WKH�DFWLRQ��VR�WULJJHUV�WKDW�UHIHUHQFH�YDOXHV�IURP�WKHLU�WDUJHW�WDEOHV�ZLOO�QRW�
VHH�D�QHZO\�LQVHUWHG�RU�XSGDWHG�YDOXH�XQOHVV�WKH\�ILUH�DIWHU�83'$7(�RU�,16(57�

)RU�H[DPSOH��WKH�IROORZLQJ�WULJJHU�ILUHV�DIWHU�WKH�(03/2<((�WDEOH�LV�XSGDWHG��DQG�FRPSDUHV�
DQ�HPSOR\HH·V�ROG�DQG�QHZ�VDODU\��,I�WKHUH�LV�D�FKDQJH�LQ�VDODU\��WKH�WULJJHU�LQVHUWV�DQ�HQWU\�LQ�
WKH�6$/$5<B+,6725<�WDEOH�

SET TERM !! ;

CREATE TRIGGER SAVE_SALARY_CHANGE FOR EMPLOYEE

AFTER UPDATE AS

BEGIN

IF (old.salary <> new.salary) THEN

INSERT INTO SALARY_HISTORY

(EMP_NO, CHANGE_DATE, UPDATER_ID, OLD_SALARY, PERCENT_CHANGE)

 VALUES (old.emp_no, "now", USER, old.salary,

(new.salary - old.salary) * 100 / old.salary);

END !!

SET TERM ; !!

Note &RQWH[W�YDULDEOHV�DUH�QHYHU�SUHFHGHG�E\�D�FRORQ��HYHQ�LQ�64/�VWDWHPHQWV�

4 8VLQJ�JHQHUDWRUV
$�JHQHUDWRU�LV�D�GDWDEDVH�REMHFW�ZKLFK�LV�DXWRPDWLFDOO\�LQFUHPHQWHG�HDFK�WLPH�WKH�VSHFLDO�
IXQFWLRQ��*(1B,'����LV�FDOOHG��*(1B,'���FDQ�EH�XVHG�LQ�D�VWDWHPHQW�DQ\ZKHUH�WKDW�D�
YDULDEOH�FDQ�EH�XVHG��*HQHUDWRUV�DUH�W\SLFDOO\�XVHG�WR�HQVXUH�WKDW�D�QXPEHU�LQVHUWHG�LQWR�D�
FROXPQ�LV�XQLTXH��RU�LQ�VHTXHQWLDO�RUGHU��*HQHUDWRUV�FDQ�EH�XVHG�LQ�SURFHGXUHV�DQG�
DSSOLFDWLRQV�DV�ZHOO�DV�WULJJHUV��EXW�WKH\�DUH�SDUWLFXODUO\�XVHIXO�LQ�WULJJHUV�IRU�LQVHUWLQJ�XQLTXH�
FROXPQ�YDOXHV��

$�JHQHUDWRU�LV�FUHDWHG�ZLWK�WKH�&5($7(�*(1(5$725�VWDWHPHQW�DQG�LQLWLDOL]HG�ZLWK�WKH�6(7�
*(1(5$725�VWDWHPHQW��,I�QRW�LQLWLDOL]HG��D�JHQHUDWRU�VWDUWV�ZLWK�D�YDOXH�RI�RQH��)RU�PRUH�
LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�LQLWLDOL]LQJ�D�JHQHUDWRU��VHH�WKH�/DQJXDJH�5HIHUHQFH�

$�JHQHUDWRU�PXVW�EH�FUHDWHG�ZLWK�&5($7(�*(1(5$725�EHIRUH�LW�FDQ�EH�FDOOHG�E\�*(1B,'����
7KH�V\QWD[�IRU�XVLQJ�*(1B,'���LQ�D�VWDWHPHQW�LV�

GEN_ID(genname, step)

JHQQDPH�PXVW�EH�WKH�QDPH�RI�DQ�H[LVWLQJ�JHQHUDWRU��DQG�VWHS�LV�WKH�DPRXQW�E\�ZKLFK�WKH�
FXUUHQW�YDOXH�RI�WKH�JHQHUDWRU�LV�LQFUHPHQWHG��VWHS�PD\�EH�DQ�LQWHJHU�RU�DQ�H[SUHVVLRQ�WKDW�
HYDOXDWHV�WR�DQ�LQWHJHU�

7KH�IROORZLQJ�WULJJHU�XVHV�*(1B,'���WR�LQFUHPHQW�D�QHZ�FXVWRPHU�QXPEHU�EHIRUH�YDOXHV�DUH�
LQVHUWHG�LQWR�WKH�&86720(5�WDEOH�
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SET TERM !! ;

CREATE TRIGGER SET_CUST_NO FOR CUSTOMER

BEFORE INSERT AS

BEGIN

NEW.cust_no = GEN_ID(CUST_NO_GEN, 1);

END !!

SET TERM ; !!

Note 7KLV�WULJJHU�PXVW�EH�GHILQHG�WR�ILUH�EHIRUH�WKH�LQVHUW��VLQFH�LW�DVVLJQV�YDOXHV�WR�
1(:�FXVWBQR�

Altering triggers
7R�XSGDWH�D�WULJJHU�GHILQLWLRQ��XVH�$/7(5�75,**(5��$�WULJJHU�FDQ�EH�DOWHUHG�RQO\�E\�LWV�
FUHDWRU�

$/7(5�75,**(5�FDQ�FKDQJH�
g2QO\�WULJJHU�KHDGHU�LQIRUPDWLRQ��LQFOXGLQJ�WKH�WULJJHU�DFWLYDWLRQ�VWDWXV��ZKHQ�LW�SHUIRUPV�LWV�
DFWLRQV��WKH�HYHQW�WKDW�ILUHV�WKH�WULJJHU��DQG�WKH�RUGHU�LQ�ZKLFK�WKH�WULJJHU�ILUHV�FRPSDUHG�WR�
RWKHU�WULJJHUV�

g2QO\�WULJJHU�ERG\�LQIRUPDWLRQ��WKH�WULJJHU�VWDWHPHQWV�WKDW�IROORZ�WKH�$6�FODXVH�
g %RWK�WULJJHU�KHDGHU�DQG�WULJJHU�ERG\�LQIRUPDWLRQ��,Q�WKLV�FDVH��WKH�QHZ�WULJJHU�GHILQLWLRQ�
UHSODFHV�WKH�ROG�WULJJHU�GHILQLWLRQ�

7R�DOWHU�D�WULJJHU�GHILQHG�DXWRPDWLFDOO\�E\�D�&+(&.�FRQVWUDLQW�RQ�D�WDEOH��XVH�$/7(5�7$%/(�
WR�FKDQJH�WKH�WDEOH�GHILQLWLRQ��)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�$/7(5�7$%/(�VWDWHPHQW��VHH�
&KDSWHU����´:RUNLQJ�ZLWK�7DEOHV�µ

7KH�$/7(5�75,**(5�V\QWD[�LV�DV�IROORZV�

ALTER TRIGGER name

[ACTIVE | INACTIVE]

[{BEFORE | AFTER} {DELETE | INSERT | UPDATE}]

[POSITION number]

AS <trigger_body>;

7KH�V\QWD[�RI�$/7(5�75,**(5�LV�WKH�VDPH�DV�&5($7(�75,**(5��H[FHSW�
g 7KH�&5($7(�NH\ZRUG�LV�UHSODFHG�E\�$/7(5�
g )25�WDEOH�LV�RPLWWHG��$/7(5�75,**(5�FDQQRW�EH�XVHG�WR�FKDQJH�WKH�WDEOH�ZLWK�ZKLFK�WKH�
WULJJHU�LV�DVVRFLDWHG�

g 7KH�VWDWHPHQW�QHHG�RQO\�LQFOXGH�SDUDPHWHUV�WKDW�DUH�WR�EH�DOWHUHG�LQ�WKH�H[LVWLQJ�WULJJHU��ZLWK�
FHUWDLQ�H[FHSWLRQV�OLVWHG�LQ�WKH�IROORZLQJ�VHFWLRQV��
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Altering a trigger header
:KHQ�XVHG�WR�FKDQJH�RQO\�D�WULJJHU�KHDGHU��$/7(5�75,**(5�UHTXLUHV�DW�OHDVW�RQH�DOWHUHG�
VHWWLQJ�DIWHU�WKH�WULJJHU�QDPH��$Q\�VHWWLQJ�RPLWWHG�IURP�$/7(5�75,**(5�UHPDLQV�
XQFKDQJHG��

7KH�IROORZLQJ�VWDWHPHQW�PDNHV�WKH�WULJJHU��6$9(B6$/$5<B&+$1*(��LQDFWLYH�

ALTER TRIGGER SAVE_SALARY_CHANGE INACTIVE;

,I�WKH�WLPH�LQGLFDWRU��%()25(�RU�$)7(5��LV�DOWHUHG��WKHQ�WKH�RSHUDWLRQ��83'$7(��,16(57��RU�
'(/(7(��PXVW�DOVR�EH�VSHFLILHG��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�UHDFWLYDWHV�WKH�WULJJHU��
9(5,)<B)81'6��DQG�VSHFLILHV�WKDW�LW�ILUH�EHIRUH�DQ�83'$7(�LQVWHDG�RI�DIWHU�

ALTER TRIGGER SAVE_SALARY_CHANGE

ACTIVE

BEFORE UPDATE;

Altering a trigger body
:KHQ�D�WULJJHU�ERG\�LV�DOWHUHG��WKH�QHZ�ERG\�GHILQLWLRQ�UHSODFHV�WKH�ROG�GHILQLWLRQ��:KHQ�
XVHG�WR�FKDQJH�RQO\�D�WULJJHU�ERG\��$/7(5�75,**(5�QHHG�FRQWDLQ�DQ\�KHDGHU�LQIRUPDWLRQ�
RWKHU�WKDQ�WKH�WULJJHU·V�QDPH��

7R�PDNH�FKDQJHV�WR�D�WULJJHU�ERG\�

�� &RS\�WKH�RULJLQDO�GDWD�GHILQLWLRQ�ILOH�XVHG�WR�FUHDWH�WKH�WULJJHU��$OWHUQDWLYHO\��XVH�
isql�-extract�WR�H[WUDFW�D�WULJJHU�IURP�WKH�GDWDEDVH�WR�D�ILOH�

�� (GLW�WKH�ILOH��FKDQJLQJ�&5($7(�WR�$/7(5��DQG�GHOHWH�DOO�WULJJHU�KHDGHU�
LQIRUPDWLRQ�DIWHU�WKH�WULJJHU�QDPH�DQG�EHIRUH�WKH�$6�NH\ZRUG�

�� &KDQJH�WKH�WULJJHU�GHILQLWLRQ�DV�GHVLUHG��5HWDLQ�ZKDWHYHU�LV�VWLOO�XVHIXO��7KH�
WULJJHU�ERG\�PXVW�UHPDLQ�V\QWDFWLFDOO\�DQG�VHPDQWLFDOO\�FRPSOHWH�

)RU�H[DPSOH��WKH�IROORZLQJ�$/7(5�VWDWHPHQW�PRGLILHV�WKH�SUHYLRXVO\�LQWURGXFHG�WULJJHU��
6(7B&867B12��WR�LQVHUW�D�URZ�LQWR�WKH��DVVXPHG�WR�EH�SUHYLRXVO\�GHILQHG��WDEOH��
1(:B&86720(56��IRU�HDFK�QHZ�FXVWRPHU�

SET TERM !! ;

ALTER TRIGGER SET_CUST_NO

BEFORE INSERT AS

BEGIN

new.cust_no = GEN_ID(CUST_NO_GEN, 1);

INSERT INTO NEW_CUSTOMERS(new.cust_no, TODAY)

END !!

SET TERM ; !!
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Dropping triggers
'XULQJ�GDWDEDVH�GHVLJQ�DQG�DSSOLFDWLRQ�GHYHORSPHQW��D�WULJJHU�PD\�QR�ORQJHU�EH�XVHIXO��7R�
SHUPDQHQWO\�UHPRYH�D�WULJJHU��XVH�'523�75,**(5�

7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\�WR�GURSSLQJ�WULJJHUV�
g2QO\�WKH�FUHDWRU�RI�D�WULJJHU�FDQ�GURS�LW�
g 7ULJJHUV�FXUUHQWO\�LQ�XVH�FDQQRW�EH�GURSSHG�

7R�WHPSRUDULO\�UHPRYH�D�WULJJHU��XVH�$/7(5�75,**(5�DQG�VSHFLI\�,1$&7,9(�LQ�WKH�KHDGHU��

7KH�'523�75,**(5�V\QWD[�LV�DV�IROORZV�

DROP TRIGGER name; 

7KH�WULJJHU�QDPH�PXVW�EH�WKH�QDPH�RI�DQ�H[LVWLQJ�WULJJHU��7KH�IROORZLQJ�H[DPSOH�GURSV�WKH�
WULJJHU��6(7B&867B12�

DROP TRIGGER SET_CUST_NO;

Note <RX�FDQQRW�GURS�D�WULJJHU�LI�LW�LV�LQ�XVH�E\�D�&+(&.�FRQVWUDLQW��D�V\VWHP�GHILQHG�
WULJJHU���8VH�$/7(5�7$%/(�WR�UHPRYH�RU�PRGLI\�WKH�&+(&.�FODXVH�WKDW�GHILQHV�WKH�WULJJHU�

Using triggers
7ULJJHUV�DUH�D�SRZHUIXO�IHDWXUH�ZLWK�D�YDULHW\�RI�XVHV��$PRQJ�WKH�ZD\V�WKDW�WULJJHUV�FDQ�EH�
XVHG�DUH�

g 7R�PDNH�FRUUHODWHG�XSGDWHV��)RU�H[DPSOH��WR�NHHS�D�ORJ�ILOH�RI�FKDQJHV�WR�D�GDWDEDVH�RU�WDEOH�
g 7R�HQIRUFH�GDWD�UHVWULFWLRQV��VR�WKDW�RQO\�YDOLG�GDWD�LV�HQWHUHG�LQ�WDEOHV�
g $XWRPDWLF�WUDQVIRUPDWLRQ�RI�GDWD��)RU�H[DPSOH��WR�DXWRPDWLFDOO\�FRQYHUW�WH[W�LQSXW�WR�
XSSHUFDVH�

g 7R�QRWLI\�DSSOLFDWLRQV�RI�FKDQJHV�LQ�WKH�GDWDEDVH�XVLQJ�HYHQW�DOHUWHUV�
g 7R�SHUIRUP�FDVFDGLQJ�UHIHUHQWLDO�LQWHJULW\�XSGDWHV�

7ULJJHUV�DUH�VWRUHG�DV�SDUW�RI�D�GDWDEDVH��OLNH�VWRUHG�SURFHGXUHV�DQG�H[FHSWLRQV��2QFH�GHILQHG�
WR�EH�$&7,9(��WKH\�UHPDLQ�DFWLYH�XQWLO�GHDFWLYDWHG�ZLWK�$/7(5�75,**(5�RU�UHPRYHG�IURP�
WKH�GDWDEDVH�ZLWK�'523�75,**(5�

$�WULJJHU�LV�QHYHU�H[SOLFLWO\�FDOOHG��5DWKHU��DQ�DFWLYH�WULJJHU�DXWRPDWLFDOO\�ILUHV�ZKHQ�WKH�
VSHFLILHG�DFWLRQ�RFFXUV�RQ�WKH�VSHFLILHG�WDEOH�
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,03257$17 ,I�D�WULJJHU�SHUIRUPV�DQ�DFWLRQ�WKDW�FDXVHV�LW�WR�ILUH�DJDLQ³RU�ILUHV�DQRWKHU�WULJJHU�WKDW�
SHUIRUPV�DQ�DFWLRQ�WKDW�FDXVHV�LW�WR�ILUH³DQ�LQILQLWH�ORRS�UHVXOWV��)RU�WKLV�UHDVRQ��LW�LV�
LPSRUWDQW�WR�HQVXUH�WKDW�D�WULJJHU·V�DFWLRQV�QHYHU�FDXVH�WKH�WULJJHU�WR�ILUH��HYHQ�LQGLUHFWO\��
)RU�H[DPSOH��DQ�HQGOHVV�ORRS�ZLOO�RFFXU�LI�D�WULJJHU�ILUHV�RQ�,16(57�WR�D�WDEOH�DQG�WKHQ�
SHUIRUPV�DQ�,16(57�LQWR�WKH�VDPH�WDEOH�

Triggers and transactions
7ULJJHUV�RSHUDWH�ZLWKLQ�WKH�FRQWH[W�RI�WKH�WUDQVDFWLRQ�LQ�WKH�SURJUDP�ZKHUH�WKH\�DUH�ILUHG��
7ULJJHUV�DUH�FRQVLGHUHG�SDUW�RI�WKH�FDOOLQJ�SURJUDP·V�FXUUHQW�XQLW�RI�ZRUN��

,I�WULJJHUV�DUH�ILUHG�LQ�D�WUDQVDFWLRQ��DQG�WKH�WUDQVDFWLRQ�LV�UROOHG�EDFN��WKHQ�DQ\�DFWLRQV�
SHUIRUPHG�E\�WKH�WULJJHUV�DUH�DOVR�UROOHG�EDFN�

Triggers and security
7ULJJHUV�FDQ�EH�JUDQWHG�SULYLOHJHV�RQ�WDEOHV��MXVW�DV�XVHUV�RU�SURFHGXUHV�FDQ�EH�JUDQWHG�
SULYLOHJHV��8VH�WKH�*5$17�VWDWHPHQW��EXW�LQVWHDG�RI�XVLQJ�72�XVHUQDPH��XVH�72�75,**(5�
WULJJHUBQDPH��7ULJJHUV·�SULYLOHJHV�FDQ�EH�UHYRNHG�VLPLODUO\�XVLQJ�5(92.(��)RU�PRUH�
LQIRUPDWLRQ�DERXW�*5$17�DQG�5(92.(��VHH�&KDSWHU�����´3ODQQLQJ�6HFXULW\�µ

:KHQ�D�XVHU�SHUIRUPV�DQ�DFWLRQ�WKDW�ILUHV�D�WULJJHU��WKH�WULJJHU�ZLOO�KDYH�SULYLOHJHV�WR�SHUIRUP�
LWV�DFWLRQV�LI�

g 7KH�WULJJHU�KDV�SULYLOHJHV�IRU�WKH�DFWLRQ�
g 7KH�XVHU�KDV�SULYLOHJHV�IRU�WKH�DFWLRQ�

6R��IRU�H[DPSOH��LI�D�XVHU�SHUIRUPV�DQ�83'$7(�RI�WDEOH�$��ZKLFK�ILUHV�D�WULJJHU��DQG�WKH�
WULJJHU�SHUIRUPV�DQ�,16(57�RQ�WDEOH�%��WKH�,16(57�ZLOO�RFFXU�LI�WKH�XVHU�KDV�,16(57�
SULYLOHJHV�RQ�WKH�WDEOH�RU�WKH�WULJJHU�KDV�LQVHUW�SULYLOHJHV�RQ�WKH�WDEOH�

,I�WKHUH�DUH�LQVXIILFLHQW�SULYLOHJHV�IRU�D�WULJJHU�WR�SHUIRUP�LWV�DFWLRQV��,QWHU%DVH�ZLOO�VHW�WKH�
DSSURSULDWH�64/&2'(�HUURU�QXPEHU��7KH�WULJJHU�FDQ�KDQGOH�WKLV�HUURU�ZLWK�D�:+(1�FODXVH��
,I�LW�GRHV�QRW�KDQGOH�WKH�HUURU��DQ�HUURU�PHVVDJH�ZLOO�EH�UHWXUQHG�WR�WKH�DSSOLFDWLRQ��DQG�WKH�
DFWLRQV�RI�WKH�WULJJHU�DQG�WKH�VWDWHPHQW�ZKLFK�ILUHG�LW�ZLOO�EH�XQGRQH�
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USING TRIGGERS
Triggers as event alerters
7ULJJHUV�FDQ�EH�XVHG�WR�SRVW�HYHQWV�ZKHQ�D�VSHFLILF�FKDQJH�WR�WKH�GDWDEDVH�RFFXUV��)RU�
H[DPSOH��WKH�IROORZLQJ�WULJJHU��3267B1(:B25'(5��SRVWV�DQ�HYHQW�QDPHG�´QHZBRUGHUµ�
ZKHQHYHU�D�QHZ�UHFRUG�LV�LQVHUWHG�LQ�WKH�6$/(6�WDEOH�

SET TERM !! ;

CREATE TRIGGER POST_NEW_ORDER FOR SALES

AFTER INSERT AS

BEGIN

POST_EVENT "new_order";

END !!

SET TERM ; !!

,Q�JHQHUDO��D�WULJJHU�FDQ�XVH�D�YDULDEOH�IRU�WKH�HYHQW�QDPH�

POST_EVENT :event_name;

7KH�SDUDPHWHU��HYHQWBQDPH��LV�GHFODUHG�DV�D�VWULQJ�YDULDEOH��WKH�VWDWHPHQW�FRXOG�SRVW�GLIIHUHQW�
HYHQWV��GHSHQGLQJ�RQ�WKH�YDOXH�RI�WKH�VWULQJ�YDULDEOH��HYHQWBQDPH��7KHQ��IRU�H[DPSOH��DQ�
DSSOLFDWLRQ�FDQ�ZDLW�IRU�WKH�HYHQW�WR�RFFXU��LI�WKH�HYHQW�KDV�EHHQ�GHFODUHG�ZLWK�(9(17�,1,7�
DQG�WKHQ�LQVWUXFWHG�WR�ZDLW�IRU�LW�ZLWK�(9(17�:$,7�

EXEC SQL

EVENT INIT order_wait empdb ("new_order")

EXEC SQL

EVENT WAIT order_wait;

)RU�PRUH�LQIRUPDWLRQ�RQ�HYHQW�DOHUWHUV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Updating views with triggers
9LHZV�WKDW�DUH�EDVHG�RQ�MRLQV³LQFOXGLQJ�UHIOH[LYH�MRLQV³DQG�RQ�DJJUHJDWHV�FDQQRW�EH�
XSGDWHG�GLUHFWO\��<RX�FDQ��KRZHYHU��ZULWH�WULJJHUV�WKDW�ZLOO�SHUIRUP�WKH�FRUUHFW�ZULWHV�WR�WKH�
EDVH�WDEOHV�ZKHQ�D�'(/(7(��83'$7(��RU�,16(57�LV�SHUIRUPHG�RQ�WKH�YLHZ��7KLV�,QWHU%DVH�
IHDWXUH�WXUQV�QRQ�XSGDWDEOH�YLHZV�LQWR�XSGDWDEOH�YLHZV�

7,3 <RX�FDQ�VSHFLI\�QRQGHIDXOW�EHKDYLRU�IRU�XSGDWDEOH�YLHZV��DV�ZHOO��,QWHU%DVH�GRHV�QRW�
SHUIRUP�ZULWHWKURXJKV�RQ�DQ\�YLHZ�WKDW�KDV�RQH�RU�PRUH�WULJJHUV�GHILQHG�RQ�LW��7KLV�PHDQV�
WKDW�\RX�FDQ�KDYH�FRPSOHWH�FRQWURO�RI�ZKDW�KDSSHQV�WR�DQ\�EDVH�WDEOH�ZKHQ�XVHUV�PRGLI\�D�
YLHZ�EDVHG�RQ�LW�

)RU�PRUH�LQIRUPDWLRQ�DERXW�XSGDWLQJ�DQG�UHDG�RQO\�YLHZV��VHH�´7\SHV�RI�YLHZV��UHDG�RQO\�
DQG�XSGDWDEOHµ�RQ�SDJH ����
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7KH�IROORZLQJ�H[DPSOH�FUHDWHV�WZR�WDEOHV��FUHDWHV�D�YLHZ�WKDW�LV�D�MRLQ�RI�WKH�WZR�WDEOHV��DQG�
WKHQ�FUHDWHV�WKUHH�WULJJHUV³RQH�HDFK�IRU�'(/(7(��83'$7(��DQG�,16(57³WKDW�ZLOO�SDVV�DOO�
XSGDWHV�RQ�WKH�YLHZ�WKURXJK�WR�WKH�XQGHUO\LQJ�EDVH�WDEOHV�

CREATE TABLE Table1 (

    ColA INTEGER NOT NULL,

ColB VARCHAR(20),

CONSTRAINT pk_table PRIMARY KEY(ColA)

  );

CREATE TABLE Table2 (

    ColA INTEGER NOT NULL,

ColC VARCHAR(20),

CONSTRAINT fk_table2 FOREIGN KEY REFERENCES Table1(ColA)

);

CREATE VIEW TableView AS

SELECT Table1.ColA,

Table1.ColB,

Table2.ColC

FROM Table1, Table2

WHERE Table1.ColA = Table2.ColA;

CREATE TRIGGER TableView_Delete FOR TableView BEFORE DELETE AS

BEGIN

DELETE FROM Table1

WHERE ColA = OLD.ColA;

DELETE FROM Table2

WHERE ColA = OLD.ColA;

END;

CREATE TRIGGER TableView_Update FOR TableView BEFORE UPDATE AS

BEGIN

UPDATE Table1

SET ColB = NEW.ColB

WHERE ColA = OLD.ColA;

UPDATE Table2

SET ColC = NEW.ColC

WHERE ColA = OLD.ColA;

END;

CREATE TRIGGER TableView_Insert FOR TableView BEFORE INSERT AS

BEGIN

INSERT INTO Table1 values (
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EXCEPTIONS
NEW.ColA,NEW.ColB);

INSERT INTO Table2 values (

NEW.ColA,NEW.ColC);

END;

Exceptions
$Q�H[FHSWLRQ�LV�D�QDPHG�HUURU�PHVVDJH�WKDW�FDQ�EH�UDLVHG�IURP�D�WULJJHU�RU�D�VWRUHG�SURFHGXUH��
([FHSWLRQV�DUH�FUHDWHG�ZLWK�&5($7(�(;&(37,21��PRGLILHG�ZLWK�$/7(5�(;&(37,21��DQG�
UHPRYHG�IURP�WKH�GDWDEDVH�ZLWK�'523�(;&(37,21��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKHVH�
VWDWHPHQWV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�6WRUHG 3URFHGXUHV�µ

:KHQ�UDLVHG�LQ�D�WULJJHU��DQ�H[FHSWLRQ�UHWXUQV�DQ�HUURU�PHVVDJH�WR�WKH�FDOOLQJ�SURJUDP�DQG�
WHUPLQDWHV�WKH�WULJJHU��XQOHVV�WKH�H[FHSWLRQ�LV�KDQGOHG�E\�D�:+(1�VWDWHPHQW�LQ�WKH�WULJJHU��
)RU�PRUH�LQIRUPDWLRQ�RQ�HUURU�KDQGOLQJ�ZLWK�:+(1��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
6WRUHG 3URFHGXUHV�µ

)RU�H[DPSOH��D�WULJJHU�WKDW�ILUHV�ZKHQ�WKH�(03/2<((�WDEOH�LV�XSGDWHG�PLJKW�FRPSDUH�WKH�
HPSOR\HH·V�ROG�VDODU\�DQG�QHZ�VDODU\��DQG�UDLVH�DQ�H[FHSWLRQ�LI�WKH�VDODU\�LQFUHDVH�H[FHHGV�
�����7KH�H[FHSWLRQ�FRXOG�UHWXUQ�DQ�PHVVDJH�VXFK�DV�

New salary exceeds old by more than 50%. Cannot update record.

,03257$17 /LNH�SURFHGXUHV�DQG�WULJJHUV��H[FHSWLRQV�DUH�FUHDWHG�DQG�VWRUHG�LQ�D�GDWDEDVH��ZKHUH�WKH\�
FDQ�EH�XVHG�E\�DQ\�SURFHGXUH�RU�WULJJHU�LQ�WKH�GDWDEDVH��([FHSWLRQV�PXVW�EH�FUHDWHG�DQG�
FRPPLWWHG�EHIRUH�WKH\�FDQ�EH�XVHG�LQ�WULJJHUV�

Raising an exception in a trigger
7R�UDLVH�DQ�H[LVWLQJ�H[FHSWLRQ�LQ�D�WULJJHU��XVH�WKH�IROORZLQJ�V\QWD[�

EXCEPTION name;

:KHUH�QDPH�LV�WKH�QDPH�RI�DQ�H[FHSWLRQ�WKDW�DOUHDG\�H[LVWV�LQ�WKH�GDWDEDVH��5DLVLQJ�DQ�
H[FHSWLRQ��

g 7HUPLQDWHV�WKH�WULJJHU��XQGRLQJ�DQ\�FKDQJHV�FDXVHG��GLUHFWO\�RU�LQGLUHFWO\��E\�WKH�WULJJHU��
g 5HWXUQV�WKH�H[FHSWLRQ�PHVVDJH�WR�WKH�DSSOLFDWLRQ�ZKLFK�SHUIRUPHG�WKH�DFWLRQ�WKDW�ILUHG�WKH�
WULJJHU��,I�DQ�isql�FRPPDQG�ILUHG�WKH�WULJJHU��WKH�HUURU�PHVVDJH�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�

Note ,I�DQ�H[FHSWLRQ�LV�KDQGOHG�ZLWK�D�:+(1�VWDWHPHQW��LW�ZLOO�EHKDYH�GLIIHUHQWO\��)RU�PRUH�
LQIRUPDWLRQ�RQ�H[FHSWLRQ�KDQGOLQJ��VHH�&KDSWHU����´:RUNLQJ�ZLWK�6WRUHG 3URFHGXUHV�µ
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)RU�H[DPSOH��VXSSRVH�DQ�H[FHSWLRQ�LV�FUHDWHG�DV�IROORZV�

CREATE EXCEPTION RAISE_TOO_HIGH "New salary exceeds old by more than 50%. 

Cannot update record.";

7KH�WULJJHU��6$9(B6$/$5<B&+$1*(��PLJKW�UDLVH�WKH�H[FHSWLRQ�DV�IROORZV�

SET TERM !! ;

CREATE TRIGGER SAVE_SALARY_CHANGE FOR EMPLOYEE

AFTER UPDATE AS

DECLARE VARIABLE pcnt_raise; 

BEGIN

pcnt_raise = (new.salary - old.salary) * 100 / old.salary;

IF (old.salary <> new.salary) THEN

IF (pcnt_raise > 50) THEN

EXCEPTION RAISE_TOO_HIGH;

ELSE

BEGIN

INSERT INTO SALARY_HISTORY (EMP_NO, CHANGE_DATE,

UPDATER_ID, OLD_SALARY, PERCENT_CHANGE)

VALUES (old.emp_no, "now", USER, old.salary,

pcnt_raise);

END !!

SET TERM ; !!

Error handling in triggers
(UURUV�DQG�H[FHSWLRQV�WKDW�RFFXU�LQ�WULJJHUV�PD\�EH�KDQGOHG�XVLQJ�WKH�:+(1�VWDWHPHQW��,I�
DQ�H[FHSWLRQ�LV�KDQGOHG�ZLWK�:+(1��WKH�H[FHSWLRQ�GRHV�QRW�UHWXUQ�D�PHVVDJH�WR�WKH�
DSSOLFDWLRQ�DQG�GRHV�QRW�QHFHVVDULO\�WHUPLQDWH�WKH�WULJJHU�

(UURU�KDQGOLQJ�LQ�WULJJHUV�ZRUNV�WKH�VDPH�DV�IRU�VWRUHG�SURFHGXUHV��WKH�DFWLRQV�SHUIRUPHG�LQ�
WKH�EORFNV�XS�WR�WKH�HUURU�KDQGOLQJ��:+(1��VWDWHPHQW�DUH�XQGRQH�DQG�WKH�VWDWHPHQWV�
VSHFLILHG�E\�WKH�:+(1�VWDWHPHQW�DUH�SHUIRUPHG��

)RU�PRUH�LQIRUPDWLRQ�RQ�HUURU�KDQGOLQJ�ZLWK�:+(1��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
6WRUHG 3URFHGXUHV�µ
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CHAPTER

11
Chapter 11Declaring User-Defined

Functions and BLOB Filters

8VHU�GHILQHG�IXQFWLRQV��8')V��DUH�KRVW�ODQJXDJH�SURJUDPV�IRU�SHUIRUPLQJ�FXVWRPL]HG��
RIWHQ�XVHG�WDVNV�LQ�DSSOLFDWLRQV��8')V�HQDEOH�WKH�SURJUDPPHU�WR�PRGXODUL]H�DQ�DSSOLFDWLRQ�
E\�VHSDUDWLQJ�LW�LQWR�PRUH�UHXVDEOH�DQG�PDQDJHDEOH�XQLWV�

%/2%�ILOWHUV�DUH�KRVW�ODQJXDJH�SURJUDPV�WKDW�FRQYHUW�%/2%�GDWD�IURP�RQH�IRUPDW�WR�
DQRWKHU�

<RX�FDQ�DFFHVV�8')V�DQG�%/2%�ILOWHUV�WKURXJK�isql RU�D�KRVW�ODQJXDJH�SURJUDP��<RX�FDQ�
DOVR�DFFHVV�8')V�LQ�VWRUHG�SURFHGXUHV�DQG�WULJJHU�GHILQLWLRQV�

,03257$17 8')V�DQG�%/2%�ILOWHUV�DUH�QRW�VXSSRUWHG�RQ�1HW:DUH�VHUYHUV�

Creating user-defined functions
7KH�VWHSV�LQ�FUHDWLQJ�D�8')�DUH�H[SODLQHG�LQ�GHWDLO�LQ�WKH�3URJUDPPHU·V�*XLGH��(VVHQWLDOO\��\RX�
PXVW�FRGH�DQG�FRPSLOH�WKH�8')�LQ�D�KRVW�ODQJXDJH��WKHQ�EXLOG�D�VKDUHG�IXQFWLRQ�OLEUDU\�
FRQWDLQLQJ�WKH�8')��7KH�RQO\�GDWD�GHILQLWLRQ�WDVN�DVVRFLDWHG�ZLWK�8')V�LV�GHFODULQJ�WKHP�WR�
D�GDWDEDVH�ZLWK�'(&/$5(�(;7(51$/�)81&7,21�
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,QWHU%DVH����·V�VLQJOH�PXOWL�WKUHDGHG�SURFHVV�UHTXLUHV�VRPH�PRGLILFDWLRQ�LQ�WKH�ZD\�PHPRU\�
LV�DOORFDWHG�DQG�UHOHDVHG�LQ�XVHU�GHILQHG�IXQFWLRQV��8')V��DQG�LQ�WKH�ZD\�WKHVH�8')V�DUH�
GHFODUHG��,Q�WKH�VLQJOH�SURFHVV��PXOWL�WKUHDG�DUFKLWHFWXUH��PHPRU\�DOORFDWHG�G\QDPLFDOO\�LV�
QRW�UHOHDVHG��VLQFH�WKH�SURFHVV�GRHV�QRW�HQG��,Q�DGGLWLRQ��XVHUV�UXQQLQJ�8')V�FRQFXUUHQWO\�
ZLOO�FRQIOLFW�LQ�WKHLU�XVH�RI�WKH�VDPH�VWDWLF�PHPRU\�VSDFH�

8')V�ZULWWHQ�LQ�&�RU�&���PXVW�DOORFDWH�PHPRU\�XVLQJ�malloc�UDWKHU�WKDQ�VWDWLF�DUUD\V�LQ�
RUGHU�WR�EH�WKUHDG�VDIH��<RX�FDQ�XVH�ORFDO�YDULDEOHV�RQO\�LI�\RX�FDQ�JXDUDQWHH�WKDW�RQO\�RQH�
XVHU�DW�D�WLPH�ZLOO�EH�DFFHVVLQJ�8')V��

,QWHU%DVH·V�QHZ�)5((B,7�NH\ZRUG�DOORZV�,QWHU%DVH�XVHUV�WR�ZULWH�WKUHDG�VDIH�8')�IXQFWLRQV�
ZLWKRXW�PHPRU\�OHDNV�

DECLARE EXTERNAL FUNCTION syntax
:KHQHYHU�D�8')�UHWXUQV�D�YDOXH�E\�UHIHUHQFH�WR�G\QDPLFDOO\�DOORFDWHG�PHPRU\��\RX�PXVW�
GHFODUH�LW�XVLQJ�WKH�QHZ�)5((B,7�NH\ZRUG�LQ�RUGHU�WR�IUHH�WKH�DOORFDWHG�PHPRU\��

Note <RX�PXVW�QRW�XVH�)5((B,7�ZLWK�8')V�WKDW�UHWXUQ�D�SRLQWHU�WR�VWDWLF�GDWD��DV�LQ�WKH�
´PXOWL�SURFHVV�YHUVLRQµ�H[DPSOH�EHORZ��

DECLARE EXTERNAL FUNCTION name [<datatype> | CSTRING (int)

[, <datatype> | CSTRING (int) ...]]

RETURNS {<datatype> [BY VALUE] | CSTRING (int)} [FREE_IT]

ENTRY_POINT "<entryname>"

MODULE_NAME "<modulename>";

7KH�IROORZLQJ�WDEOH�H[SODLQV�'(&/$5(�(;7(51$/�)81&7,21�DUJXPHQWV�

Argument Description

name Name of the UDF.

<datatype> Datatype of an input or return parameter. All input parameters are passed to a UDF by 
reference. Return parameters can be passed by value. Cannot be an array element.

RETURNS Specifies the return value of a function. 

TABLE 11.1 Arguments to DECLARE EXTERNAL FUNCTION
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DECLARING BLOB FILTERS
QDPH�VSHFLILHV�WKH�QDPH�RI�WKH�8')�WR�XVH�LQ�64/�VWDWHPHQWV��,W�FDQ�EH�GLIIHUHQW�IURP�WKH�
QDPH�RI�WKH�IXQFWLRQ�VSHFLILHG�DIWHU�WKH�(175<B32,17�NH\ZRUG��´HQWU\QDPHµ�LV�WKH�QDPH�RI�
WKH�IXQFWLRQ�LQ�WKH�VRXUFH�FRGH��´PRGXOHQDPHµ�LV�WKH�QDPH�RI�WKH�REMHFW�PRGXOH�FRQWDLQLQJ�
WKH�IXQFWLRQ�GHILQLWLRQ��

DECLARE EXTERNAL FUNCTION example
7KH�IROORZLQJ�VWDWHPHQW�GHFODUHV�WKH�7236���IXQFWLRQ�WR�D�GDWDEDVH�

DECLARE EXTERNAL FUNCTION TOPS 

CHAR(256), INTEGER, BLOB

RETURNS INTEGER BY VALUE

ENTRY_POINT ’te1’ MODULE_NAME ’tm1’;

7KH�IROORZLQJ�FRGH�VKRZV�KRZ�WR�XVH�WKH�)5((B,7�NH\ZRUG�

DECLARE EXTERNAL FUNCTION lowers VARCHAR(256)

RETURNS CSTRING(256) FREE_IT 

ENTRY POINT ’fn_lower’ MODULE_NAME ’udflib.lib’

Declaring BLOB filters
<RX�FDQ�XVH�%/2%�ILOWHUV�WR�FRQYHUW�GDWD�IURP�RQH�%/2%�VXEW\SH�WR�DQRWKHU��<RX�FDQ�DFFHVV�
%/2%�ILOWHUV�IURP�DQ\�KRVW�ODQJXDJH�SURJUDP�WKDW�FRQWDLQV�64/�VWDWHPHQWV�

%/2%�ILOWHUV�DUH�XVHU�ZULWWHQ�XWLOLW\�SURJUDPV�WKDW�FRQYHUW�GDWD�LQ�FROXPQV�RI�%/2%�GDWDW\SH�
IURP�RQH�,QWHU%DVH�RU�XVHU�GHILQHG�VXEW\SH�WR�DQRWKHU��'HFODUH�WKH�ILOWHU�WR�WKH�GDWDEDVH�ZLWK�
WKH�'(&/$5(�),/7(5�VWDWHPHQW��)RU�H[DPSOH�

BY VALUE Specifies that a return value should be passed by value, rather than by reference.

CSTRING (int) Specifies a UDF that returns a null-terminated string int bytes in length.

FREE_IT Frees memory of the return value after the UDF finishes running; use this directive only 
if the memroy is allocated dynamically in the UDF with malloc or similar mechanism. 
See the Language Reference, Chapter 5.

“<entryname>” Quoted string specifying the name of the UDF as stored in the UDF library.

“<modulename>” Quoted file specification identifying the object module in which the UDF resides.

Argument Description

TABLE 11.1 Arguments to DECLARE EXTERNAL FUNCTION
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CHAPTER 11 DECLARING USER-DEFINED FUNCTIONS AND BLOB 
DECLARE FILTER BLOB_FORMAT

INPUT_TYPE 1 OUTPUT_TYPE -99

ENTRY_POINT "Text_filter" MODULE_NAME "Filter_99";

,QWHU%DVH�LQYRNHV�%/2%�ILOWHUV�WKURXJK�64/�VWDWHPHQWV�HPEHGGHG�LQ�D�KRVW�ODQJXDJH�
SURJUDP�RU�LQWHUDFWLYHO\�WKURXJK�isql�

isql DXWRPDWLFDOO\�XVHV�D�EXLOW�LQ�$6&,,�%/2%�ILOWHU�IRU�D�%/2%�GHILQHG�ZLWKRXW�D�VXEW\SH��
ZKHQ�DVNHG�WR�GLVSOD\�WKH�%/2%��,W�DOVR�DXWRPDWLFDOO\�ILOWHUV�%/2%�GDWD�GHILQHG�ZLWK�VXEW\SHV�
WR�WH[W��LI�WKH�DSSURSULDWH�ILOWHUV�KDYH�EHHQ�GHILQHG�

7R�XVH�%/2%�ILOWHUV��IROORZ�WKHVH�VWHSV�

�� :ULWH�WKH�ILOWHUV�DQG�FRPSLOH�WKHP�LQWR�REMHFW�FRGH�

�� &UHDWH�D�VKDUHG�ILOWHU�OLEUDU\�

�� 0DNH�WKH�ILOWHU�OLEUDU\�DYDLODEOH�WR�,QWHU%DVH�DW�UXQ�WLPH�

�� 'HILQH�WKH�ILOWHUV�WR�WKH�GDWDEDVH�XVLQJ�'(&/$5(�),/7(5�

�� :ULWH�DQ�DSSOLFDWLRQ�WKDW�UHTXHVWV�ILOWHULQJ�

<RX�FDQ�XVH�%/2%�VXEW\SHV�DQG�%/2%�ILOWHUV�WR�GR�D�ODUJH�YDULHW\�RI�SURFHVVLQJ��)RU�H[DPSOH��
\RX�FDQ�GHILQH�RQH�%/2%�VXEW\SH�WR�KROG�

g &RPSUHVVHG�GDWD�DQG�DQRWKHU�WR�KROG�GHFRPSUHVVHG�GDWD��7KHQ�\RX�FDQ�ZULWH�%/2%�ILOWHUV�
IRU�H[SDQGLQJ�DQG�FRPSUHVVLQJ�%/2%�GDWD�

g*HQHULF�FRGH�DQG�RWKHU�%/2%�VXEW\SHV�WR�KROG�V\VWHP�VSHFLILF�FRGH��7KHQ�\RX�FDQ�ZULWH�
%/2%�ILOWHUV�WKDW�DGG�WKH�QHFHVVDU\�V\VWHP�VSHFLILF�YDULDWLRQV�WR�WKH�JHQHULF�FRGH��

g:RUG�SURFHVVRU�LQSXW�DQG�DQRWKHU�WR�KROG�ZRUG�SURFHVVRU�RXWSXW��7KHQ�\RX�FDQ�ZULWH�D�
%/2%�ILOWHU�WKDW�LQYRNHV�WKH�ZRUG�SURFHVVRU�

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�XVLQJ�%/2%�ILOWHUV��VHH�WKH�3URJUDPPHU·V�*XLGH��)RU�
WKH�FRPSOHWH�V\QWD[�RI�'(&/$5(�),/7(5��VHH�WKH�/DQJXDJH�5HIHUHQFH�
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CHAPTER

12
Chapter 12Working with Generators

7KLV�FKDSWHU�H[SODLQV�KRZ�WR�FUHDWH��DOWHU��DQG�XVH�GDWDEDVH�JHQHUDWRUV�

About generators
$�JHQHUDWRU�LV�D�PHFKDQLVP�WKDW�FUHDWHV�D�XQLTXH��VHTXHQWLDO�QXPEHU�WKDW�LV�DXWRPDWLFDOO\�
LQVHUWHG�LQWR�D�FROXPQ�E\�WKH�GDWDEDVH�ZKHQ�64/�GDWD�PDQLSXODWLRQ�RSHUDWLRQV�VXFK�DV�
,16(57�RU�83'$7(�RFFXU��*HQHUDWRUV�DUH�W\SLFDOO\�XVHG�WR�SURGXFH�XQLTXH�YDOXHV�WKDW�FDQ�
EH�LQVHUWHG�LQWR�D�FROXPQ�WKDW�LV�XVHG�DV�D�35,0$5<�.(<��)RU�H[DPSOH��D�SURJUDPPHU�ZULWLQJ�
DQ�DSSOLFDWLRQ�WR�ORJ�DQG�WUDFN�LQYRLFHV�PD\�ZDQW�WR�HQVXUH�WKDW�HDFK�LQYRLFH�QXPEHU�HQWHUHG�
LQWR�WKH�GDWDEDVH�LV�XQLTXH��7KH�SURJUDPPHU�FDQ�XVH�D�JHQHUDWRU�WR�FUHDWH�WKH�LQYRLFH�
QXPEHUV�DXWRPDWLFDOO\��UDWKHU�WKDQ�ZULWLQJ�VSHFLILF�DSSOLFDWLRQ�FRGH�WR�DFFRPSOLVK�WKLV�WDVN�

$Q\�QXPEHU�RI�JHQHUDWRUV�FDQ�EH�GHILQHG�IRU�D�GDWDEDVH��DV�ORQJ�DV�HDFK�JHQHUDWRU�KDV�D�
XQLTXH�QDPH��$�JHQHUDWRU�LV�JOREDO�WR�WKH�GDWDEDVH�ZKHUH�LW�LV�GHFODUHG��$Q\�WUDQVDFWLRQ�WKDW�
DFWLYDWHV�WKH�JHQHUDWRU�FDQ�XVH�RU�XSGDWH�WKH�FXUUHQW�VHTXHQFH�QXPEHU��,QWHU%DVH�ZLOO�QRW�
DVVLJQ�GXSOLFDWH�JHQHUDWRU�YDOXHV�DFURVV�WUDQVDFWLRQV�
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CHAPTER 12 WORKING WITH GENERATORS
Creating generators
7R�FUHDWH�D�XQLTXH�QXPEHU�JHQHUDWRU�LQ�WKH�GDWDEDVH��XVH�WKH�&5($7(�*(1(5$725�
VWDWHPHQW��&5($7(�*(1(5$725�GHFODUHV�D�JHQHUDWRU�WR�WKH�GDWDEDVH�DQG�VHWV�LWV�VWDUWLQJ�
YDOXH�WR�]HUR��WKH�GHIDXOW���,I�\RX�ZDQW�WR�VHW�WKH�VWDUWLQJ�YDOXH�IRU�WKH�JHQHUDWRU�WR�D�QXPEHU�
RWKHU�WKDQ�]HUR��XVH�6(7�*(1(5$725�WR�VSHFLI\�WKH�QHZ�YDOXH�

7KH�V\QWD[�IRU�CREATE GENERATOR�LV�

CREATE GENERATOR name;

7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�WKH�JHQHUDWRU��EMPNO_GEN�

CREATE GENERATOR EMPNO_GEN;

Note 2QFH�GHILQHG��D�JHQHUDWRU�FDQQRW�EH�GHOHWHG�

Setting or resetting generator values
6(7�*(1(5$725�VHWV�D�VWDUWLQJ�YDOXH�IRU�D�QHZO\�FUHDWHG�JHQHUDWRU��RU�UHVHWV�WKH�YDOXH�RI�DQ�
H[LVWLQJ�JHQHUDWRU��7KH�QHZ�YDOXH�IRU�WKH�JHQHUDWRU��LQW��FDQ�EH�DQ�LQWHJHU�IURP�²����WR����² ���
:KHQ�WKH�*(1B,'���IXQFWLRQ�LV�FDOOHG��WKDW�YDOXH�LV�LQW�SOXV�WKH�LQFUHPHQW�VSHFLILHG�LQ�WKH�
*(1B,'���VWHS�SDUDPHWHU�

7KH�V\QWD[�IRU�6(7�*(1(5$725�LV�

SET GENERATOR name TO int;

7KH�IROORZLQJ�VWDWHPHQW�VHWV�D�JHQHUDWRU�YDOXH�WR�������

SET GENERATOR CUST_NO_GEN TO 1000; 

,03257$17 'RQ·W�UHVHW�D�JHQHUDWRU�XQOHVV�\RX�DUH�FHUWDLQ�WKDW�GXSOLFDWH�QXPEHUV�ZLOO�QRW�RFFXU��)RU�
H[DPSOH��D�JHQHUDWRUV�DUH�RIWHQ�XVHG�WR�DVVLJQ�D�QXPEHU�WR�D�FROXPQ�WKDW�KDV�35,0$5<�.(<�
RU�81,48(�LQWHJULW\�FRQVWUDLQWV��,I�\RX�UHVHW�VXFK�D�JHQHUDWRU�VR�WKDW�LW�JHQHUDWHV�GXSOLFDWHV�
RI�H[LVWLQJ�FROXPQ�YDOXHV��DOO�VXEVHTXHQW�LQVHUWLRQV�DQG�XSGDWHV�IDLO�ZLWK�D�´'XSOLFDWH�NH\µ�
HUURU�PHVVDJH�
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USING GENERATORS
Using generators
$IWHU�FUHDWLQJ�WKH�JHQHUDWRU��WKH�GDWD�GHILQLWLRQ�VWDWHPHQWV�WKDW�PDNH�WKH�VSHFLILF�QXPEHU�
JHQHUDWRU�NQRZQ�WR�WKH�GDWDEDVH�KDYH�EHHQ�GHILQHG��QR�QXPEHUV�KDYH�EHHQ�JHQHUDWHG�\HW��7R�
LQYRNH�WKH�QXPEHU�JHQHUDWRU��\RX�PXVW�FDOO�WKH�,QWHU%DVH�*(1B,'�� IXQFWLRQ��*(1B,'���
WDNHV�WZR�DUJXPHQWV��WKH�QDPH�RI�WKH�JHQHUDWRU�WR�FDOO��ZKLFK�PXVW�DOUHDG\�EH�GHILQHG�IRU�WKH�
GDWDEDVH��DQG�D�VWHS�YDOXH��LQGLFDWLQJ�WKH�DPRXQW�E\�ZKLFK�WKH�FXUUHQW�YDOXH�VKRXOG�EH�
LQFUHPHQWHG��RU�GHFUHPHQWHG��LI�WKH�YDOXH�LV�QHJDWLYH���*(1B,'���FDQ�EH�FDOOHG�IURP�ZLWKLQ�D�
WULJJHU��D�VWRUHG�SURFHGXUH��RU�DQ�DSSOLFDWLRQ�ZKHQHYHU�DQ�,16(57��83'$7(��RU�'(/(7(�
RSHUDWLRQ�RFFXUV��

7KH�V\QWD[�IRU�*(1B,'���LV�

GEN_ID(genname, step);

*(1B,'���FDQ�EH�FDOOHG�GLUHFWO\�IURP�ZLWKLQ�DQ�DSSOLFDWLRQ�RU�VWRUHG�SURFHGXUH�XVLQJ�,16(57��
83'$7(��RU�'(/(7(�VWDWHPHQWV��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�XVHV�*(1B,'���WR�FDOO�
WKH�JHQHUDWRU��J��WR�LQFUHPHQW�D�SXUFKDVH�RUGHU�QXPEHU�LQ�WKH�6$/(6�WDEOH�E\�RQH�

INSERT INTO SALES (PO_NUMBER) VALUES (GEN_ID(g,1));

$�QXPEHU�LV�JHQHUDWHG�E\�WKH�IROORZLQJ�VHTXHQFH�RI�HYHQWV�

�� 7KH�JHQHUDWRU�LV�FUHDWHG�DQG�VWRUHG�LQ�WKH�GDWDEDVH�

�� $�WULJJHU��VWRUHG�SURFHGXUH��RU�DSSOLFDWLRQ�UHIHUHQFHV�WKH�JHQHUDWRU�ZLWK�D�FDOO�WR�
*(1B,'���

�� $�JHQHUDWRU�UHWXUQV�D�YDOXH�ZKHQ�D�WULJJHU�ILUHV��RU�ZKHQ�D�VWRUHG�SURFHGXUH�RU�
DSSOLFDWLRQ�H[HFXWHV��,W�LV�XS�WR�WKH�WULJJHU��VWRUHG�SURFHGXUH��RU�DSSOLFDWLRQ�WR�
XVH�WKH�YDOXH��)RU�H[DPSOH��D�WULJJHU�FDQ�LQVHUW�WKH�YDOXH�LQWR�D�FROXPQ�

)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�JHQHUDWRUV�LQ�WULJJHUV��VHH�&KDSWHU�����´&UHDWLQJ�7ULJJHUV�µ�
)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�JHQHUDWRUV�LQ�VWRUHG�SURFHGXUHV��VHH�&KDSWHU����´:RUNLQJ�
ZLWK�6WRUHG 3URFHGXUHV�µ

7R�VWRS�LQVHUWLQJ�D�JHQHUDWHG�QXPEHU�LQ�D�GDWDEDVH�FROXPQ��GHOHWH�RU�PRGLI\�WKH�WULJJHU��
VWRUHG�SURFHGXUH��RU�DSSOLFDWLRQ�VR�WKDW�LW�QR�ORQJHU�LQYRNHV�*(1B,'���

Note 7KHUH�LV�QR�´GURS�JHQHUDWRUµ�VWDWHPHQW��7R�UHPRYH�D�JHQHUDWRU��GHOHWH�LW�IURP�WKH�
V\VWHP�WDEOH��)RU�H[DPSOH�

DELETE FROM RDB$GENERATORS WHERE RDB$GENERATORS_NAME = ‘EMP_NO’;
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CHAPTER

13
Chapter 13Planning Security

7KLV�FKDSWHU�GHVFULEHV�WKH�IROORZLQJ�
g $YDLODEOH�64/�DFFHVV�SULYLOHJHV�
g*UDQWLQJ�DFFHVV�WR�D�WDEOH�
g*UDQWLQJ�SULYLOHJHV�WR�H[HFXWH�VWRUHG�SURFHGXUHV�
g*UDQWLQJ�DFFHVV�WR�YLHZV�
g 5HYRNLQJ�DFFHVV�WR�WDEOHV�DQG�YLHZV�
g 8VLQJ�YLHZV�WR�UHVWULFW�GDWD�DFFHVV�
g 3URYLGLQJ�DGGLWLRQDO�VHFXULW\�

Overview of SQL access privileges
64/�VHFXULW\�LV�FRQWUROOHG�DW�WKH�WDEOH�OHYHO�ZLWK�DFFHVV�SULYLOHJHV��D�OLVW�RI�RSHUDWLRQV�WKDW�D�XVHU�
LV�DOORZHG�WR�SHUIRUP�RQ�D�JLYHQ�WDEOH�RU�YLHZ��7KH�*5$17�VWDWHPHQW�DVVLJQV�DFFHVV�SULYLOHJHV�
IRU�D�WDEOH�RU�YLHZ�WR�VSHFLILHG�XVHUV��WR�D�UROH��RU�WR�REMHFWV�VXFK�DV�VWRUHG�SURFHGXUHV�RU�
WULJJHUV��*5$17�FDQ�DOVR�HQDEOH�XVHUV�RU�VWRUHG�SURFHGXUHV�WR�H[HFXWH�VWRUHG�SURFHGXUHV�
WKURXJK�WKH�(;(&87(�SULYLOHJH�DQG�FDQ�JUDQW�UROHV�WR�XVHUV��8VH�5(92.(�WR�UHPRYH�
SULYLOHJHV�DVVLJQHG�WKURXJK�*5$17�

*5$17�FDQ�EH�XVHG�LQ�WKH�IROORZLQJ�ZD\V�
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CHAPTER 13 PLANNING SECURITY
g*UDQW�6(/(&7��,16(57��83'$7(��'(/(7(��DQG�5()(5(1&(6�SULYLOHJHV�IRU�D�WDEOH�WR�XVHUV��
WULJJHUV��VWRUHG�SURFHGXUHV��RU�YLHZV��RSWLRQDOO\�:,7+�*5$17�237,21�

g*UDQW�6(/(&7��,16(57��83'$7(��DQG�'(/(7(�SULYLOHJHV�IRU�D�YLHZ�WR�XVHUV��WULJJHUV��VWRUHG�
SURFHGXUHV��RU�YLHZV��RSWLRQDOO\�:,7+�*5$17�237,21�

g*UDQW�6(/(&7��,16(57��83'$7(��'(/(7(��DQG�5()(5(1&(6�SULYLOHJHV�IRU�D�WDEOH�WR�D UROH
g*UDQW�6(/(&7��,16(57��83'$7(��DQG�'(/(7(�SULYLOHJHV�IRU�D�YLHZ�WR�D�UROH�
g*UDQW�D�UROH�WR�XVHUV��RSWLRQDOO\�:,7+�$'0,1�237,21�
g*UDQW�(;(&87(�SHUPLVVLRQ�RQ�D�VWRUHG�SURFHGXUH�WR�XVHUV��WULJJHUV��VWRUHG�SURFHGXUHV��RU�
YLHZV��RSWLRQDOO\�:,7+�*5$17�237,21�

Default security and access
$OO�WDEOHV�DQG�VWRUHG�SURFHGXUHV�DUH�VHFXUHG�DJDLQVW�XQDXWKRUL]HG�DFFHVV�ZKHQ�WKH\�DUH�
FUHDWHG��,QLWLDOO\��RQO\�D�WDEOH·V�FUHDWRU��LWV�RZQHU��KDV�DFFHVV�WR�D�WDEOH��DQG�RQO\�LWV�RZQHU�FDQ�
XVH�*5$17�WR�DVVLJQ�SULYLOHJHV�WR�RWKHU�XVHUV�RU�WR�SURFHGXUHV��2QO\�D�SURFHGXUH·V�FUHDWRU��
LWV�RZQHU��FDQ�H[HFXWH�RU�FDOO�WKH�SURFHGXUH��DQG�RQO\�LWV�RZQHU�FDQ�DVVLJQ�(;(&87(�SULYLOHJH�
WR�RWKHU�XVHUV�RU�WR�RWKHU�SURFHGXUHV�

,QWHU%DVH�DOVR�VXSSRUWV�D�6<6'%$�XVHU�ZKR�KDV�DFFHVV�WR�DOO�GDWDEDVH�REMHFWV��IXUWKHUPRUH��
RQ�SODWIRUPV�WKDW�VXSSRUW�WKH�FRQFHSW�RI�D�VXSHUXVHU��RU�XVHU�ZLWK�URRW�RU�ORFNVPLWK�
SULYLOHJHV��VXFK�D�XVHU�DOVR�KDV�DFFHVV�WR�DOO�GDWDEDVH�REMHFWV�

Privileges available
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�64/�DFFHVV�SULYLOHJHV�WKDW�FDQ�EH�JUDQWHG�DQG�UHYRNHG�

Privilege Access

ALL SELECT, DELETE, INSERT, and UPDATE data

SELECT Read data

DELETE Delete data

TABLE 13.1 SQL access privileges
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OVERVIEW OF SQL ACCESS PRIVILEGES
7KH�SULYLOHJHV�DVVLJQHG�E\�$//�LQFOXGH�6(/(&7��'(/(7(��,16(57��83'$7(��DQG�
5()(5(1&(6�SULYLOHJHV�XVLQJ�D�VLQJOH�NH\ZRUG��$//�GRHV�QRW�JUDQW�D�UROH�RU�WKH�(;(&87(�
SULYLOHJH��6(/(&7��'(/(7(��,16(57��83'$7(��DQG�5()(5(1&(6�SULYLOHJHV�FDQ�DOVR�EH�
JUDQWHG�RU�UHYRNHG�VLQJO\�RU�LQ�FRPELQDWLRQ�

Note 6WDWHPHQWV�WKDW�JUDQW�RU�UHYRNH�HLWKHU�WKH�(;(&87(�SULYLOHJH�RU�D�UROH�FDQQRW�JUDQW�RU�
UHYRNH�RWKHU�SULYLOHJHV�

SQL ROLES
,QWHU%DVH���LPSOHPHQWV�IHDWXUHV�IRU�DVVLJQLQJ�64/�SULYLOHJHV�WR�JURXSV�RI�XVHUV��IXOO\�
VXSSRUWLQJ�64/�JURXS�OHYHO�VHFXULW\�DV�GHVFULEHG�LQ�WKH�,62�$16,�:RUNLQJ�'UDIW�IRU�'DWDEDVH�
/DQJXDJH�64/�VHFWLRQV��������UROH�GHILQLWLRQ���������*5$17�VWDWHPHQW���������5(92.(�
VWDWHPHQW��DQG��������'523�52/(�VWDWHPHQW��,W�SDUWLDOO\�VXSSRUWV�VHFWLRQ�������*5$17�
52/(�DQG�������5(92.(�52/(��

Note 7KHVH�IHDWXUHV�UHSODFH�WKH�6HFXULW\�&ODVVHV�IHDWXUH�LQ�SDVW�YHUVLRQV�RI�,QWHU%DVH��,Q�WKH�
SDVW��JURXS�SULYLOHJHV�FRXOG�EH�JUDQWHG�RQO\�WKURXJK�WKH�,QWHU%DVH�SURSULHWDU\�*'0/�
ODQJXDJH��,Q�9HUVLRQ����QHZ�64/�IHDWXUHV�KDYH�EHHQ�DGGHG�WR�DVVLVW�LQ�PLJUDWLQJ�,QWHU%DVH�
XVHUV�IURP�*'0/�WR�64/��

Using roles

,PSOHPHQWLQJ�UROHV�LV�D�IRXU�VWHS�SURFHVV��

�� &UHDWH�D�UROH�XVLQJ�WKH�&5($7(�52/(�VWDWHPHQW�

�� $VVLJQ�SULYLOHJHV�WR�WKH�UROH�XVLQJ�*5$17�SULYLOHJH�72�UROHQDPH�

�� *UDQW�WKH�UROH�WR�XVHUV�XVLQJ�*5$17�UROHQDPH�72�XVHU��

�� 6SHFLI\�WKH�UROH�ZKHQ�DWWDFKLQJ�WR�D�GDWDEDVH��

INSERT Write new data

UPDATE Modify existing data

EXECUTE Execute or call a stored procedure

REFERENCES Reference a primary key with a foreign key

role All privileges assigned to the role

Privilege Access

TABLE 13.1 SQL access privileges
DATA DEFINITION GUIDE 179



CHAPTER 13 PLANNING SECURITY
7KHVH�VWHSV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKLV�FKDSWHU��,Q�DGGLWLRQ��WKH�&211(&7��&5($7(�52/(��
*5$17��DQG�5(92.(�VWDWHPHQWV�DUH�GHVFULEHG�LQ�WKH�/DQJXDJH�5HIHUHQFH�

Granting privileges 
<RX�FDQ�JUDQW�DFFHVV�SULYLOHJHV�RQ�DQ�HQWLUH�WDEOH�RU�YLHZ�RU�WR�RQO\�FHUWDLQ�FROXPQV�RI�WKH�
WDEOH�RU�YLHZ��7KLV�VHFWLRQ�GLVFXVVHV�WKH�EDVLF�RSHUDWLRQ�RI�JUDQWLQJ�SULYLOHJHV��

g*UDQWLQJ�PXOWLSOH�SULYLOHJHV�DW�RQH�WLPH��RU�JUDQWLQJ�SULYLOHJHV�WR�JURXSV�RI�XVHUV�LV�GLVFXVVHG�
LQ�´0XOWLSOH�SULYLOHJHV�DQG�PXOWLSOH�JUDQWHHVµ�RQ�SDJH ����

g ´8VLQJ�UROHV�WR�JUDQW�SULYLOHJHVµ�RQ�SDJH ����GLVFXVVHV�ERWK�KRZ�WR�JUDQW�SULYLOHJHV�WR�UROHV�
DQG�KRZ�WR�JUDQW�UROHV�WR�XVHUV��

g <RX�FDQ�JUDQW�DFFHVV�SULYLOHJHV�WR�YLHZV��EXW�WKHUH�DUH�OLPLWDWLRQV��6HH�´*UDQWLQJ�DFFHVV�WR�
YLHZVµ�RQ�SDJH ����

g 7KH�SRZHU�WR�JUDQW�*5$17�DXWKRULW\�LV�GLVFXVVHG�LQ�´*UDQWLQJ�XVHUV�WKH�ULJKW�WR�JUDQW�
SULYLOHJHVµ�RQ�SDJH ����

g*UDQWLQJ�(;(&87(�SULYLOHJHV�RQ�VWRUHG�SURFHGXUHV�LV�GLVFXVVHG�LQ�´*UDQWLQJ�SULYLOHJHV�WR�
H[HFXWH�VWRUHG�SURFHGXUHVµ�RQ�SDJH ����

Granting privileges to a whole table 
8VH�*5$17�WR�JLYH�D�XVHU�RU�REMHFW�SULYLOHJHV�WR�D�WDEOH��YLHZ��RU�UROH��$W�D�PLQLPXP��*5$17�
UHTXLUHV�WKH�IROORZLQJ�SDUDPHWHUV�

g $Q�DFFHVV�SULYLOHJH
g 7KH�WDEOH�WR�ZKLFK�DFFHVV�LV�JUDQWHG
g 7KH�QDPH�RI�D�XVHU�WR�ZKRP�WKH�SULYLOHJH�LV�JUDQWHG

7KH�DFFHVV�SULYLOHJHV�FDQ�EH�RQH�RU�PRUH�RI�6(/(&7��,16(57��83'$7(��'(/(7(��
5()(5(1&(��7KH�SULYLOHJH�JUDQWHG�FDQ�DOVR�EH�D�UROH�WR�ZKLFK�RQH�RU�PRUH�SULYLOHJHV�KDYH�
EHHQ�DVVLJQHG��

7KH�XVHU�QDPH�LV�W\SLFDOO\�D�XVHU�LV�WKH�,QWHU%DVH�VHFXULW\�GDWDEDVH��LVF��JGE��EXW�RQ�81,;�
V\VWHPV�FDQ�DOVR�EH�D�XVHU�ZKR�LV�LQ��HWF�SDVVZRUG�RQ�ERWK�WKH�VHUYHU�DQG�FOLHQW�PDFKLQHV��,Q�
DGGLWLRQ��\RX�FDQ�JUDQW�SULYLOHJHV�WR�D�VWRUHG�SURFHGXUH��WULJJHU��RU�UROH�
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GRANTING PRIVILEGES
7KH�V\QWD[�IRU�JUDQWLQJ�SULYLOHJHV�WR�D�WDEOH�LV�

GRANT{

<privileges> ON [TABLE] {tablename | viewname}

TO {<object> | <userlist> | GROUP UNIX_group}

| <role_granted> TO {PUBLIC | <role_grantee_list>}};

<privileges> = {ALL [PRIVILEGES] | <privilege_list>}

<privilege_list> = {

SELECT 

| DELETE 

| INSERT

| UPDATE [(col [, col …])]

| REFERENCES [( col [, col …])]

[, < privilege_list> …]}}

<object> = {

PROCEDURE procname 

| TRIGGER trigname 

| VIEW viewname

| PUBLIC 

[, <object> … ]}

<userlist>  = {

[USER] username  

| rolename 

| Unix_user }

[, <userlist > …]

[WITH GRANT OPTION]

<role_granted> = rolename [, rolename … ]

<role_grantee_list>  = [USER] username  [, [USER] username … ]

[WITH ADMIN OPTION]

1RWLFH�WKDW�WKLV�V\QWD[�LQFOXGHV�WKH�SURYLVLRQV�IRU�UHVWULFWLQJ�83'$7(�RU�5()(5(1&(6�WR�
FHUWDLQ�FROXPQV��GLVFXVVHG�RQ�WKH�QH[W�VHFWLRQ��´*UDQWLQJ�DFFHVV�WR�FROXPQV�LQ�D�WDEOH�µ

7KH�IROORZLQJ�VWDWHPHQW�JUDQWV�6(/(&7�SULYLOHJH�IRU�WKH�'(3$570(176�WDEOH�WR�D�XVHU��
(0,/�

GRANT SELECT ON DEPARTMENTS TO EMIL;

7KH�QH[W�H[DPSOH�JUDQWV�5()(5(1&(6�SULYLOHJHV�RQ�'(3$570(176�WR�(0,/��SHUPLWWLQJ�
(0,/�WR�FUHDWH�D�IRUHLJQ�NH\�WKDW�UHIHUHQFHV�WKH�SULPDU\�NH\�RI�WKH�'(3$570(176�WDEOH��
HYHQ�WKRXJK�KH�GRHVQ·W�RZQ�WKDW�WDEOH�

GRANT REFERENCES ON DEPARTMENTS(DEPT_NO) TO EMIL;
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7,3 9LHZV�RIIHU�D�ZD\�WR�IXUWKHU�UHVWULFW�DFFHVV�WR�WDEOHV��E\�UHVWULFWLQJ�HLWKHU�WKH�FROXPQV�RU�WKH�
URZV�WKDW�DUH�YLVLEOH�WR�WKH�XVHU��6HH�&KDSWHU����´:RUNLQJ�ZLWK�9LHZVµ�IRU�PRUH�
LQIRUPDWLRQ�

Granting access to columns in a table
,Q�DGGLWLRQ�WR�DVVLJQLQJ�DFFHVV�ULJKWV�IRU�DQ�HQWLUH�WDEOH��*5$17�FDQ�DVVLJQ�83'$7(�RU�
5()(5(1&(6�SULYLOHJHV�IRU�FHUWDLQ�FROXPQV�RI�D�WDEOH�RU�YLHZ��7R�VSHFLI\�WKH�FROXPQV��SODFH�
WKH�FRPPD�VHSDUDWHG�OLVW�RI�FROXPQV�LQ�SDUHQWKHVHV�IROORZLQJ�WKH�SULYLOHJHV�WR�EH�JUDQWHG�LQ�
WKH�*5$17�VWDWHPHQW�

7KH�IROORZLQJ�VWDWHPHQW�DVVLJQV�83'$7(�DFFHVV�WR�DOO�XVHUV�IRU�WKH�&217$&7�DQG�3+21(�
FROXPQV�LQ�WKH�&86720(56�WDEOH�

GRANT UPDATE (CONTACT, PHONE) ON CUSTOMERS TO PUBLIC;

<RX�FDQ�DGG�WR�WKH�ULJKWV�DOUHDG\�DVVLJQHG�WR�XVHUV�DW�WKH�WDEOH�OHYHO��EXW�\RX�FDQQRW�VXEWUDFW�
IURP�WKHP��7R�UHVWULFW�XVHU�DFFHVV�WR�D�WDEOH��XVH�WKH�5(92.(�VWDWHPHQW�

Granting privileges to a stored procedure or trigger
$�VWRUHG�SURFHGXUH��YLHZ��RU�WULJJHU�VRPHWLPHV�QHHGV�SULYLOHJHV�WR�DFFHVV�D�WDEOH�RU�YLHZ�WKDW�
KDV�D�GLIIHUHQW�RZQHU��7R�JUDQW�SULYLOHJHV�WR�D�VWRUHG�SURFHGXUH��SXW�WKH�352&('85(�
NH\ZRUG�EHIRUH�WKH�SURFHGXUH�QDPH��6LPLODUO\��WR�JUDQW�SULYLOHJHV�WR�D�WULJJHU�RU�YLHZ��SXW�WKH�
75,**(5�RU�9,(:�NH\ZRUG�EHIRUH�WKH�REMHFW�QDPH�

,03257$17 :KHQ�D�WULJJHU��VWRUHG�SURFHGXUH�RU�YLHZ�QHHGV�WR�DFFHVV�D�WDEOH�RU�YLHZ��LW�LV�VXIILFLHQW�IRU�
HLWKHU�WKH�DFFHVVLQJ�REMHFW�RU�WKH�XVHU�ZKR�LV�H[HFXWLQJ�LW�WR�KDYH�WKH�QHFHVVDU\�SHUPLVVLRQV�

7KH�IROORZLQJ�VWDWHPHQW�JUDQWV�WKH�,16(57�SULYLOHJH�IRU�WKH�$&&28176�WDEOH�WR�WKH�
SURFHGXUH��021(<B75$16)(5�

GRANT INSERT ON ACCOUNTS TO PROCEDURE MONEY_TRANSFER;

7,3 $V�D�VHFXULW\�PHDVXUH��SULYLOHJHV�WR�WDEOHV�FDQ�EH�JUDQWHG�WR�D�SURFHGXUH�LQVWHDG�RI�WR�
LQGLYLGXDO�XVHUV��,I�D�XVHU�KDV�(;(&87(�SULYLOHJH�RQ�D�SURFHGXUH�WKDW�DFFHVVHV�D�WDEOH��WKHQ�
WKH�XVHU�GRHV�QRW�QHHG�SULYLOHJHV�WR�WKH�WDEOH�
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MULTIPLE PRIVILEGES AND MULTIPLE GRANTEES
Multiple privileges and multiple grantees
7KLV�VHFWLRQ�GLVFXVVHV�ZD\V�WR�JUDQW�VHYHUDO�SULYLOHJHV�DW�RQH�WLPH��DQG�ZD\V�WR�JUDQW�RQH�RU�
PRUH�SULYLOHJHV�WR�PXOWLSOH�XVHUV�RU�REMHFWV�

Granting multiple privileges
7R�JLYH�D�XVHU�VHYHUDO�SULYLOHJHV�RQ�D�WDEOH��VHSDUDWH�WKH�JUDQWHG�SULYLOHJHV�ZLWK�FRPPDV�LQ�
WKH�*5$17�VWDWHPHQW��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�DVVLJQV�,16(57�DQG�83'$7(�
SULYLOHJHV�IRU�WKH�'(3$570(176�WDEOH�WR�D�XVHU��/,�

GRANT INSERT, UPDATE ON DEPARTMENTS TO LI;

7R�JUDQW�D�VHW�RI�SULYLOHJHV�WR�D�SURFHGXUH��SODFH�WKH�352&('85(�NH\ZRUG�EHIRUH�WKH�
SURFHGXUH�QDPH��6LPLODUO\��WR�JUDQW�SULYLOHJHV�WR�D�WULJJHU�RU�YLHZ��SUHFHGH�WKH�REMHFW�QDPH�
ZLWK�WKH�75,**(5�RU�9,(:�NH\ZRUG�

7KH�IROORZLQJ�VWDWHPHQW�DVVLJQV�,16(57�DQG�83'$7(�SULYLOHJHV�IRU�WKH�$&&28176�WDEOH�WR�
WKH�021(<B75$16)(5�SURFHGXUH�

GRANT INSERT, UPDATE ON ACCOUNTS TO PROCEDURE MONEY_TRANSFER;

7KH�*5$17�VWDWHPHQW�FDQ�DVVLJQ�DQ\�FRPELQDWLRQ�RI�6(/(&7��'(/(7(��,16(57��83'$7(��
DQG�5()(5(1&(6�SULYLOHJHV��(;(&87(�SULYLOHJHV�PXVW�EH�DVVLJQHG�LQ�D�VHSDUDWH�VWDWHPHQW��

Note 5()(5(1&(6�SULYLOHJHV�FDQQRW�EH�DVVLJQHG�IRU�YLHZV�

Granting all privileges
7KH�$//�SULYLOHJH�FRPELQHV�WKH�6(/(&7��'(/(7(��,16(57��83'$7(��DQG�5()(5(1&(6�
SULYLOHJHV�IRU�D�WDEOH�LQ�D�VLQJOH�H[SUHVVLRQ��,W�LV�D�VKRUWKDQG�ZD\�WR�DVVLJQ�WKDW�JURXS�RI�
SULYLOHJHV�WR�D�XVHU�RU�SURFHGXUH��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�JUDQWV�DOO�DFFHVV�
SULYLOHJHV�IRU�WKH�'(3$570(176�WDEOH�WR�D�XVHU��686$1�

GRANT ALL ON DEPARTMENTS TO SUSAN;

686$1�FDQ�QRZ�SHUIRUP�6(/(&7��'(/(7(��,16(57��83'$7(��DQG�5()(5(1&(6�RSHUDWLRQV�
RQ�WKH�'(3$570(176�WDEOH�

3URFHGXUHV�FDQ�EH�DVVLJQHG�$//�SULYLOHJHV��:KHQ�D�SURFHGXUH�LV�DVVLJQHG�SULYLOHJHV��WKH�
352&('85(�NH\ZRUG�PXVW�SUHFHGH�LWV�QDPH��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�JUDQWV�
DOO�SULYLOHJHV�IRU�WKH�$&&28176�WDEOH�WR�WKH�SURFHGXUH��021(<B75$16)(5�

GRANT ALL ON ACCOUNTS TO PROCEDURE MONEY_TRANSFER;
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Granting privileges to multiple users
7KHUH�DUH�D�QXPEHU�RI�WHFKQLTXHV�DYDLODEOH�IRU�JUDQWLQJ�SULYLOHJHV�WR�PXOWLSOH�XVHUV��<RX�FDQ�
JUDQW�WKH�SULYLOHJHV�WR�D�OLVW�RI�XVHUV��WR�D�81,;�JURXS��RU�WR�DOO�XVHUV��38%/,&���,Q�DGGLWLRQ��
\RX�FDQ�DVVLJQ�SULYLOHJHV�WR�D�UROH��ZKLFK�\RX�WKHQ�DVVLJQ�WR�D�XVHU�OLVW��D�81,;�JURXS��RU�WR�
38%/,&�

4 *UDQWLQJ�SULYLOHJHV�WR�D�OLVW�RI�XVHUV
7R�DVVLJQ�WKH�VDPH�DFFHVV�SULYLOHJHV�WR�D�QXPEHU�RI�XVHUV�DW�WKH�VDPH�WLPH��SURYLGH�D�
FRPPD�VHSDUDWHG�OLVW�RI�XVHUV�LQ�SODFH�RI�WKH�VLQJOH�XVHU�QDPH��)RU�H[DPSOH��WKH�IROORZLQJ�
VWDWHPHQW�JLYHV�,16(57�DQG�83'$7(�SULYLOHJHV�IRU�WKH�'(3$570(176�WDEOH�WR�XVHUV�
)5$1&,6��%($75,&(��DQG�+(/*$�

GRANT INSERT, UPDATE ON DEPARTMENTS TO FRANCIS, BEATRICE, HELGA;

4 *UDQWLQJ�SULYLOHJHV�WR�D�81,;�JURXS
26�OHYHO�DFFRXQW�QDPHV�DUH�LPSOLFLW�LQ�,QWHU%DVH�VHFXULW\�RQ�81,;��$�FOLHQW�UXQQLQJ�DV�D�
81,;�XVHU�DGRSWV�WKDW�XVHU�LGHQWLW\�LQ�WKH�GDWDEDVH��HYHQ�LI�WKH�DFFRXQW�LV�QRW�GHILQHG�LQ�WKH�
,QWHU%DVH�VHFXULW\�GDWDEDVH��LVF��JGE���1RZ�26�OHYHO�JURXSV�VKDUH�WKLV�EHKDYLRU��DQG�GDWDEDVH�
DGPLQLVWUDWRUV�FDQ�DVVLJQ�64/�SULYLOHJHV�WR�81,;�JURXSV�WKURXJK�64/�*5$17�5(92.(�
VWDWHPHQWV��7KLV�DOORZV�DQ\�26�OHYHO�DFFRXQW�WKDW�LV�D�PHPEHU�RI�WKH�JURXS�WR�LQKHULW�WKH�
SULYLOHJHV�WKDW�KDYH�EHHQ�JLYHQ�WR�WKH�JURXS��)RU�H[DPSOH�

GRANT UPDATE ON table1 TO GROUP group_name;

ZKHUH�JURXSBQDPH�LV�D�81,;�OHYHO�JURXS�GHILQHG�LQ��HWF�JURXS�

Note ,QWHJUDWLRQ�RI�81,;�JURXSV�ZLWK�GDWDEDVH�VHFXULW\�LV�QRW�DQ�64/�VWDQGDUG�IHDWXUH�

4 *UDQWLQJ�SULYLOHJHV�WR�DOO�XVHUV
7R�DVVLJQ�WKH�VDPH�DFFHVV�SULYLOHJHV�IRU�D�WDEOH�WR�DOO�XVHUV��XVH�WKH�38%/,&�NH\ZRUG�UDWKHU�
WKDQ�OLVWLQJ�XVHUV�LQGLYLGXDOO\�LQ�WKH�*5$17�VWDWHPHQW��

7KH�IROORZLQJ�VWDWHPHQW�JUDQWV�6(/(&7��,16(57��DQG�83'$7(�SULYLOHJHV�RQ�WKH�
'(3$570(176�WDEOH�WR�DOO�XVHUV�

GRANT SELECT, INSERT, UPDATE ON DEPARTMENTS TO PUBLIC;

,03257$17 38%/,&�JUDQWV�SULYLOHJHV�RQO\�WR�XVHUV��QRW�WR�VWRUHG�SURFHGXUHV��WULJJHUV��UROHV��RU�YLHZV��
3ULYLOHJHV�JUDQWHG�WR�XVHUV�ZLWK�38%/,&�FDQ�RQO\�EH�UHYRNHG�IURP�38%/,&�
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USING ROLES TO GRANT PRIVILEGES
Granting privileges to a list of procedures
7R�DVVLJQ�SULYLOHJHV�WR�D�VHYHUDO�SURFHGXUHV�DW�RQFH��SURYLGH�D�FRPPD�VHSDUDWHG�OLVW�RI�
SURFHGXUHV�IROORZLQJ�WKH�ZRUG�352&('85(�LQ�WKH�*5$17�VWDWHPHQW�

7KH�IROORZLQJ�VWDWHPHQW�JLYHV�,16(57�DQG�83'$7(�SULYLOHJHV�IRU�WKH�'(3$570(176�WDEOH�
WR�WKH�SURFHGXUHV��$&&7B0$,17��DQG�021(<B75$16)(5�

GRANT INSERT, UPDATE ON DEPARTMENTS TO PROCEDURE ACCT_MAINT,

MONEY_TRANSFER;

Using roles to grant privileges
,Q�,QWHU%DVH����\RX�FDQ�DVVLJQ�SULYLOHJHV�WKURXJK�WKH�XVH�RI�52/(V��$FTXLULQJ�SULYLOHJHV�
WKURXJK�D�UROH�LV�D�IRXU�VWHS�SURFHVV�

�� &UHDWH�D�UROH�XVLQJ�WKH�&5($7(�52/(�VWDWHPHQW�

CREATE ROLE rolename;

�� $VVLJQ�RQH�RU�PRUH�SULYLOHJHV�WR�WKDW�UROH�XVLQJ�*5$17��

GRANT privilegelist TO rolename;

�� 8VH�WKH�*5$17�VWDWHPHQW�RQFH�DJDLQ�WR�JUDQW�WKH�UROH�WR�RQH�RU�PRUH�XVHUV��

GRANT rolename ON table TO userlist;

7KH�UROH�FDQ�EH�JUDQWHG�:,7+�$'0,1�237,21��ZKLFK�DOORZV�XVHUV�WR�JUDQW�WKH�UROH�WR�
RWKHUV��MXVW�DV�WKH�:,7+�*5$17�237,21�DOORZV�XVHUV�WR�JUDQW�SULYLOHJHV�WR�RWKHUV�

�� $W�FRQQHFWLRQ�WLPH��VSHFLI\�WKH�UROH�ZKRVH�SULYLOHJHV�\RX�ZDQW�WR�DFTXLUH�IRU�
WKDW�FRQQHFWLRQ�

CONNECT “database” USER “ username” PASSWORD “password” ROLE “ rolename”;

8VH�5(92.(�WR�UHPRYH�SULYLOHJHV�WKDW�KDYH�EHHQ�JUDQWHG�WR�D�UROH�RU�WR�UHPRYH�UROHV�WKDW�
KDYH�EHHQ�JUDQWHG�WR�XVHUV�

6HH�WKH�/DQJXDJH�5HIHUHQFH�IRU�PRUH�LQIRUPDWLRQ�RQ�&211(&7��&5($7(�52/(��*5$17��DQG�
5(92.(�
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Granting privileges to a role
2QFH�D�UROH�KDV�EHHQ�GHILQHG��\RX�FDQ�JUDQW�SULYLOHJHV�WR�WKDW�UROH��MXVW�DV�\RX�ZRXOG�WR�D�XVHU��

7KH�V\QWD[�LV�DV�IROORZV�

GRANT <privileges> ON [TABLE] {tablename | viewname}

TO rolename;

<privileges> = {ALL [PRIVILEGES] | <privilege_list>}

<privilege_list> = {

SELECT 

| DELETE 

| INSERT

| UPDATE [(col [, col …])]

| REFERENCES [( col [, col …])]

[, < privilege_list> …]}}

6HH�´*UDQWLQJ�D�UROH�WR�XVHUVµ�IRU�DQ�H[DPSOH�RI�FUHDWLQJ�D�UROH��JUDQWLQJ�SULYLOHJHV�WR�LW��DQG�
WKHQ�JUDQWLQJ�WKH�UROH�WR�XVHUV�

Granting a role to users
:KHQ�D�UROH�KDV�EHHQ�GHILQHG�DQG�KDV�EHHQ�JUDQWHG�SULYLOHJHV��\RX�FDQ�JUDQW�WKDW�UROH�WR�RQH�
RU�PRUH�XVHUV��ZKR�WKHQ�DFTXLUH�WKH�SULYLOHJHV�WKDW�KDYH�EHHQ�DVVLJQHG�WR�WKH�UROH��

7R�SHUPLW�XVHUV�WR�JUDQW�WKH�UROH�WR�RWKHUV��DGG�:,7+�$'0,1�237,21�WR�WKH�*5$17�
VWDWHPHQW�ZKHQ�\RX�JUDQW�WKH�UROH�WR�WKH�XVHUV��

7KH�V\QWD[�LV�DV�IROORZV�

GRANT {rolename [, rolename … ]} TO {PUBLIC 

| {[USER] username  [, [USER] username … ]} }[WITH ADMIN OPTION];

7KH�IROORZLQJ�H[DPSOH�FUHDWHV�WKH�'2,7$//�UROH��JUDQWV�$//�SULYLOHJHV�RQ�'(3$570(176�
WR�WKLV�UROH��DQG�JUDQWV�WKH�'2,7$//�UROH�WR�5(1((��ZKR�WKHQ�KDV�6(/(&7��'(/(7(��
,16(57��83'$7(��DQG�5()(5(1&(6�SULYLOHJHV�RQ�'(3$570(176�

CREATE ROLE DOITALL;

GRANT ALL ON DEPARTMENTS TO DOITALL;

GRANT DOITALL TO RENEE;
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GRANTING USERS THE RIGHT TO GRANT PRIVILEGES
Granting users the right to grant privileges
,QLWLDOO\��RQO\�WKH�RZQHU�RI�D�WDEOH�RU�YLHZ�FDQ�JUDQW�DFFHVV�SULYLOHJHV�RQ�WKH�REMHFW�WR�RWKHU�
XVHUV��7KH�:,7+�*5$17�237,21�FODXVH�WUDQVIHUV�WKH�ULJKW�WR�JUDQW�SULYLOHJHV�WR�RWKHU�XVHUV��

7R�DVVLJQ�JUDQW�DXWKRULW\�WR�DQRWKHU�XVHU��DGG�WKH�:,7+�*5$17�237,21�FODXVH�WR�WKH�HQG�
RI�D�*5$17�VWDWHPHQW��

7KH�IROORZLQJ�VWDWHPHQW�DVVLJQV�6(/(&7�DFFHVV�WR�XVHU�(0,/�DQG�DOORZV�(0,/�WR�JUDQW�
6(/(&7�DFFHVV�WR�RWKHU�XVHUV�

GRANT SELECT ON DEPARTMENTS TO EMIL WITH GRANT OPTION;

Note <RX�FDQQRW�DVVLJQ�WKH�:,7+�*5$17�237,21�WR�D�VWRUHG�SURFHGXUH�

:,7+�*5$17�237,21�FODXVHV�DUH�FXPXODWLYH��HYHQ�LI�LVVXHG�E\�GLIIHUHQW�XVHUV��)RU�H[DPSOH��
(0,/�FDQ�EH�JLYHQ�JUDQW�DXWKRULW\�IRU�6(/(&7�E\�RQH�XVHU��DQG�JUDQW�DXWKRULW\�IRU�,16(57�
E\�DQRWKHU�XVHU��)RU�PRUH�LQIRUPDWLRQ�DERXW�FXPXODWLYH�SULYLOHJHV��VHH�´*UDQW�DXWKRULW\�
LPSOLFDWLRQVµ�RQ�SDJH ����

Grant authority restrictions
7KHUH�DUH�RQO\�WKUHH�FRQGLWLRQV�XQGHU�ZKLFK�D�XVHU�FDQ�JUDQW�DFFHVV�SULYLOHJHV��6(/(&7��
'(/(7(��,16(57��83'$7(��DQG�5()(5(1&(6��IRU�WDEOHV�WR�RWKHU�XVHUV�RU�REMHFWV�

g 8VHUV�FDQ�JUDQW�SULYLOHJHV�WR�DQ\�WDEOH�RU�YLHZ�WKDW�WKH\�RZQ�
g 8VHUV�FDQ�JUDQW�DQ\�SULYLOHJHV�RQ�DQRWKHU�RZQHU·V�WDEOH�RU�YLHZ�ZKHQ�WKH\�KDYH�EHHQ�DVVLJQHG�
WKRVH�SULYLOHJHV�:,7+�*5$17�237,21��

g 8VHUV�FDQ�JUDQW�SULYLOHJHV�WKDW�WKH\�KDYH�DFTXLUHG�E\�EHLQJ�JUDQWHG�D�UROH�:,7+�$'0,1�
237,21�

)RU�H[DPSOH��LQ�DQ�HDUOLHU�*5$17�VWDWHPHQW��(0,/�ZDV�JUDQWHG�6(/(&7�DFFHVV�WR�WKH�
'(3$570(176�WDEOH�:,7+�*5$17�237,21��(0,/�FDQ�JUDQW�6(/(&7�SULYLOHJH�WR�RWKHU�
XVHUV��6XSSRVH�(0,/�LV�QRZ�JLYHQ�,16(57�DFFHVV�DV�ZHOO��EXW�ZLWKRXW�WKH�:,7+�*5$17�
237,21�

GRANT INSERT ON DEPARTMENTS TO EMIL;

(0,/�FDQ�6(/(&7�IURP�DQG�,16(57�WR�WKH�'(3$570(176�WDEOH��+H�FDQ�JUDQW�6(/(&7�
SULYLOHJHV�WR�RWKHU�XVHUV��EXW�FDQQRW�DVVLJQ�,16(57�SULYLOHJHV�

7R�FKDQJH�D�XVHU·V�H[LVWLQJ�SULYLOHJHV�WR�LQFOXGH�JUDQW�DXWKRULW\��LVVXH�D�VHFRQG�*5$17�
VWDWHPHQW�WKDW�LQFOXGHV�WKH�:,7+�*5$17�237,21�FODXVH��)RU�H[DPSOH��WR�DOORZ�(0,/�WR�
JUDQW�,16(57�SULYLOHJHV�RQ�'(3$570(176�WR�RWKHUV��UHLVVXH�WKH�*5$17�VWDWHPHQW�DQG�
LQFOXGH�WKH�:,7+�*5$17�237,21�FODXVH�
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GRANT INSERT ON DEPARTMENTS TO EMIL WITH GRANT OPTION;

Grant authority implications
&RQVLGHU�HYHU\�H[WHQVLRQ�RI�JUDQW�DXWKRULW\�ZLWK�FDUH��2QFH�RWKHU�XVHUV�DUH�SHUPLWWHG�JUDQW�
DXWKRULW\�RQ�D�WDEOH��WKH\�FDQ�JUDQW�WKRVH�VDPH�SULYLOHJHV��DV�ZHOO�DV�JUDQW�DXWKRULW\�IRU�WKHP��
WR�RWKHU�XVHUV��

$V�WKH�QXPEHU�RI�XVHUV�ZLWK�SULYLOHJHV�DQG�JUDQW�DXWKRULW\�IRU�D�WDEOH�LQFUHDVHV��WKH�OLNHOLKRRG�
WKDW�GLIIHUHQW�XVHUV�FDQ�JUDQW�WKH�VDPH�SULYLOHJHV�DQG�JUDQW�DXWKRULW\�WR�DQ\�VLQJOH�XVHU�DOVR�
LQFUHDVHV�

64/�SHUPLWV�GXSOLFDWH�SULYLOHJH�DQG�DXWKRULW\�DVVLJQPHQW�XQGHU�WKH�DVVXPSWLRQ�WKDW�LW�LV�
LQWHQWLRQDO��'XSOLFDWH�SULYLOHJH�DQG�DXWKRULW\�DVVLJQPHQWV�WR�D�VLQJOH�XVHU�KDYH�LPSOLFDWLRQV�
IRU�VXEVHTXHQW�UHYRFDWLRQ�RI�WKDW�XVHU·V�SULYLOHJHV�DQG�DXWKRULW\��)RU�PRUH�LQIRUPDWLRQ�DERXW�
UHYRNLQJ�SULYLOHJHV��VHH�´5HYRNLQJ�XVHU�DFFHVVµ�RQ�SDJH ����

)RU�H[DPSOH��VXSSRVH�WZR�XVHUV�WR�ZKRP�WKH�DSSURSULDWH�SULYLOHJHV�DQG�JUDQW�DXWKRULW\�KDYH�
EHHQ�H[WHQGHG��*$/(1$�DQG�68'+$16+8��ERWK�LVVXH�WKH�IROORZLQJ�VWDWHPHQW�

GRANT INSERT ON DEPARTMENTS TO SPINOZA WITH GRANT OPTION;

/DWHU��*$/(1$�UHYRNHV�WKH�SULYLOHJH�DQG�JUDQW�DXWKRULW\�IRU�63,12=$�

REVOKE INSERT ON DEPARTMENTS FROM SPINOZA;

*$/(1$�QRZ�EHOLHYHV�WKDW�63,12=$�QR�ORQJHU�KDV�,16(57�SULYLOHJH�DQG�JUDQW�DXWKRULW\�IRU�
WKH�'(3$570(176�WDEOH��7KH�LPPHGLDWH�QHW�HIIHFW�RI�WKH�VWDWHPHQW�LV�QHJOLJLEOH�EHFDXVH�
63,12=$�UHWDLQV�WKH�,16(57�SULYLOHJH�DQG�JUDQW�DXWKRULW\�DVVLJQHG�E\�68'+$16+8�

:KHQ�IXOO�FRQWURO�RI�DFFHVV�SULYLOHJHV�RQ�D�WDEOH�LV�GHVLUHG��JUDQW�DXWKRULW\�VKRXOG�QRW�EH�
DVVLJQHG�LQGLVFULPLQDWHO\��,Q�FDVHV�ZKHUH�SULYLOHJHV�PXVW�EH�XQLYHUVDOO\�UHYRNHG�IRU�D�XVHU�
ZKR�PLJKW�KDYH�UHFHLYHG�ULJKWV�IURP�VHYHUDO�XVHUV��WKHUH�DUH�WZR�RSWLRQV�

g (DFK�XVHU�ZKR�DVVLJQHG�ULJKWV�PXVW�LVVXH�DQ�DSSURSULDWH�5(92.(�VWDWHPHQW�
g 7KH�WDEOH·V�RZQHU�PXVW�LVVXH�D�5(92.(�VWDWHPHQW�IRU�DOO�XVHUV�RI�WKH�WDEOH��WKHQ�LVVXH�
*5$17�VWDWHPHQWV�WR�UHHVWDEOLVK�DFFHVV�SULYLOHJHV�IRU�WKH�XVHUV�ZKR�VKRXOG�QRW�ORVH�WKHLU�
ULJKWV�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�5(92.(�VWDWHPHQW��VHH�´5HYRNLQJ�XVHU�DFFHVVµ�RQ�
SDJH ����
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GRANTING PRIVILEGES TO EXECUTE STORED PROCEDURES
Granting privileges to execute stored procedures
7R�XVH�D�VWRUHG�SURFHGXUH��XVHUV�RU�RWKHU�VWRUHG�SURFHGXUHV�PXVW�KDYH
(;(&87(�SULYLOHJH�IRU�LW��XVLQJ�WKH�IROORZLQJ�*5$17�V\QWD[�

GRANT EXECUTE ON PROCEDURE procname TO {<object> | <userlist>}

<object> = {

PROCEDURE procname 

| TRIGGER trigname 

| VIEW viewname

| PUBLIC 

[, <object> … ]}

<userlist>  = {

[USER] username  

| rolename 

| Unix_user }

[, <userlist > …]

[WITH GRANT OPTION]

<RX�PXVW�JLYH�(;(&87(�SULYLOHJHV�RQ�D�VWRUHG�SURFHGXUH�WR�DQ\�SURFHGXUH�RU�WULJJHU�WKDW�
FDOOV�WKDW�VWRUHG�SURFHGXUH�LI�WKH�FDOOHU·V�RZQHU�LV�QRW�WKH�VDPH�DV�WKH�RZQHU�RI�WKH�FDOOHG�
SURFHGXUH��

Note ,I�\RX�JUDQW�SULYLOHJHV�WR�38%/,&��\RX�FDQQRW�VSHFLI\�DGGLWLRQDO�XVHUV�RU�REMHFWV�DV�
JUDQWHHV�LQ�WKH�VDPH�VWDWHPHQW�

7KH�IROORZLQJ�VWDWHPHQW�JUDQWV�(;(&87(�SULYLOHJH�IRU�WKH�)81'B%$/$1&(�SURFHGXUH�WR�
WZR�XVHUV��1.202��DQG�686$1��DQG�WR�WZR�SURFHGXUHV��$&&7B0$,17��DQG�
021(<B75$16)(5�

GRANT EXECUTE ON PROCEDURE FUND_BALANCE TO NKOMO, SUSAN, PROCEDURE

ACCT_MAINT, MONEY_TRANSFER;

Granting access to views
7R�D�XVHU��D�YLHZ�ORRNV³DQG�RIWHQ�DFWV³MXVW�OLNH�D�WDEOH��+RZHYHU��WKHUH�DUH�VLJQLILFDQW�
GLIIHUHQFHV��WKH�FRQWHQWV�RI�D�YLHZ�DUH�QRW�VWRUHG�DQ\ZKHUH�LQ�WKH�GDWDEDVH��$OO�WKDW�LV�VWRUHG�
LV�WKH�TXHU\�RQ�WKH�XQGHUO\LQJ�EDVH�WDEOHV��%HFDXVH�RI�WKLV��DQ\�83'$7(��'(/(7(��,16(57�
WR�D�YLHZ�LV�DFWXDOO\�D�ZULWH�WR�WKH�WDEOH�RQ�ZKLFK�WKH�YLHZ�LV�EDVHG��
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$Q\�YLHZ�WKDW�LV�EDVHG�RQ�D�MRLQ�RU�DQ�DJJUHJDWH�LV�FRQVLGHUHG�WR�EH�D�UHDG�RQO\�RU�QRQ�XSGDWDEOH�
YLHZ��VLQFH�LW�LV�QRW�GLUHFWO\�XSGDWHDEOH��9LHZV�WKDW�DUH�EDVHG�RQ�D�VLQJOH�WDEOH�ZKLFK�KDYH�QR�
DJJUHJDWHV�RU�UHIOH[LYH�MRLQV�DUH�RIWHQ�XSGDWDEOH��6HH�´7\SHV�RI�YLHZV��UHDG�RQO\�DQG�
XSGDWDEOHµ�RQ�SDJH ����IRU�PRUH�LQIRUPDWLRQ�DERXW�WKLV�WRSLF�

,03257$17 ,W�LV�PHDQLQJIXO�WR�JUDQW�,16(57��83'$7(��DQG�'(/(7(�SULYLOHJHV�IRU�D�YLHZ�RQO\�LI�WKH�YLHZ�
LV�XSGDWDEOH��$OWKRXJK�\RX�FDQ�JUDQW�WKH�SULYLOHJHV�WR�D�UHDG�RQO\�YLHZ�ZLWKRXW�UHFHLYLQJ�DQ�
HUURU�PHVVDJH��DQ\�DFWXDO�ZULWH�RSHUDWLRQ�IDLOV�EHFDXVH�WKH�YLHZ�LV�UHDG�RQO\��6(/(&7�
SULYLOHJHV�FDQ�EH�JUDQWHG�RQ�D�YLHZ�MXVW�DV�WKH\�DUH�RQ�D�WDEOH��VLQFH�UHDGLQJ�GDWD�IURP�D�YLHZ�
GRHV�QRW�FKDQJH�DQ\WKLQJ�

<RX�FDQQRW�DVVLJQ�5()(5(1&(6�SULYLOHJHV�WR�YLHZV�

7,3 ,I�\RX�DUH�FUHDWLQJ�D�YLHZ�IRU�ZKLFK�\RX�SODQ�WR�JUDQW�,16(57�DQG�83'$7(�SULYLOHJHV��XVH�
WKH�:,7+�&+(&.�237,21�FRQVWUDLQW�VR�WKDW�XVHUV�FDQ�XSGDWH�RQO\�EDVH�WDEOH�URZV�WKDW�DUH�
DFFHVVLEOH�WKURXJK�WKH�YLHZ�

Updatable views 
<RX�FDQ�DVVLJQ�6(/(&7��83'$7(��,16(57��DQG�'(/(7(�SULYLOHJHV�WR�XSGDWDEOH�YLHZV��MXVW�DV�
\RX�FDQ�WR�WDEOHV��83'$7(6��,16(576��DQG�'(/(7(6�WR�D�YLHZ�DUH�PDGH�WR�WKH�YLHZ·V�EDVH�
WDEOHV��<RX�FDQQRW�DVVLJQ�5()(5(1&(6�SULYLOHJHV�WR�D�YLHZ��

7KH�V\QWD[�IRU�JUDQWLQJ�SULYLOHJHV�WR�D�YLHZ�LV�

GRANT{<privileges> ON viewname

TO {<object> | <userlist> | GROUP UNIX_group};

<privileges> = {SELECT 

| DELETE 

| INSERT

| UPDATE [(col [, col …])]

[, < privilege_list> …]}}

<object> = {

PROCEDURE procname 

| TRIGGER trigname 

| VIEW viewname

| PUBLIC 

[, <object> … ]}
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GRANTING ACCESS TO VIEWS
<userlist> = {

[USER] username 

| rolename 

| Unix_user}

[, <userlist> …]

[WITH GRANT OPTION]

:KHQ�D�YLHZ�LV�EDVHG�RQ�D�VLQJOH�WDEOH��GDWD�FKDQJHV�DUH�PDGH�GLUHFWO\�WR�WKH�YLHZ·V�XQGHUO\LQJ�
EDVH�WDEOH�

)RU�83'$7(��FKDQJHV�WR�WKH�YLHZ�DIIHFW�RQO\�WKH�EDVH�WDEOH�FROXPQV�VHOHFWHG�WKURXJK�WKH�
YLHZ��9DOXHV�LQ�RWKHU�FROXPQV�DUH�LQYLVLEOH�WR�WKH�YLHZ�DQG�LWV�XVHUV�DQG�DUH�QHYHU�FKDQJHG��
9LHZV�FUHDWHG�XVLQJ�WKH�:,7+�&+(&.�237,21�LQWHJULW\�FRQVWUDLQW�FDQ�EH�XSGDWHG�RQO\�LI�
WKH�83'$7(�VWDWHPHQW�IXOILOOV�WKH�FRQVWUDLQW·V�UHTXLUHPHQWV�

)RU�'(/(7(��UHPRYLQJ�D�URZ�IURP�WKH�YLHZ��DQG�WKHUHIRUH�IURP�WKH�EDVH�WDEOH�UHPRYHV�DOO�
FROXPQV�RI�WKH�URZ��HYHQ�WKRVH�QRW�YLVLEOH�WR�WKH�YLHZ��,I�64/�LQWHJULW\�FRQVWUDLQWV�RU�WULJJHUV�
H[LVW�IRU�DQ\�FROXPQ�LQ�WKH�XQGHUO\LQJ�WDEOH�DQG�WKH�GHOHWLRQ�RI�WKH�URZ�YLRODWHV�DQ\�RI�WKRVH�
FRQVWUDLQWV�RU�WULJJHU�FRQGLWLRQV��WKH�'(/(7(�VWDWHPHQW�IDLOV�

)RU�,16(57��DGGLQJ�D�URZ�WR�WKH�YLHZ�QHFHVVDULO\�DGGV�D�URZ�ZLWK�DOO�FROXPQV�WR�WKH�EDVH�
WDEOH��LQFOXGLQJ�WKRVH�QRW�YLVLEOH�WR�WKH�YLHZ��,QVHUWLQJ�D�URZ�LQWR�D�YLHZ�VXFFHHGV�RQO\�ZKHQ�

g'DWD�EHLQJ�LQVHUWHG�LQWR�WKH�FROXPQV�YLVLEOH�WR�WKH�YLHZ�PHHW�DOO�H[LVWLQJ�LQWHJULW\�FRQVWUDLQWV�
DQG�WULJJHU�FRQGLWLRQV�IRU�WKRVH�FROXPQV�

g $OO�RWKHU�FROXPQV�RI�WKH�EDVH�WDEOH�DUH�DOORZHG�WR�FRQWDLQ�18//�YDOXHV��

)RU�PRUH�LQIRUPDWLRQ�DERXW�ZRUNLQJ�ZLWK�YLHZV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�9LHZV�µ

Read-only views
:KHQ�D�YLHZ�GHILQLWLRQ�FRQWDLQV�D�MRLQ�RI�DQ\�NLQG�RU�DQ�DJJUHJDWH��LW�LV�QR�ORQJHU�D�OHJDOO\�
XSGDWDEOH�YLHZ��DQG�,QWHU%DVH�FDQQRW�GLUHFWO\�XSGDWH�WKH�XQGHUO\LQJ�WDEOHV�

Note <RX�FDQ�XVH�WULJJHUV�WR�VLPXODWH�XSGDWLQJ�D�UHDG�RQO\�YLHZ��%H�DZDUH��KRZHYHU��WKDW�DQ\�
WULJJHUV�\RX�ZULWH�DUH�VXEMHFW�WR�DOO�WKH�LQWHJULW\�FRQVWUDLQWV�RQ�WKH�EDVH�WDEOHV��7R�VHH�DQ�
H[DPSOH�RI�KRZ�WR�XVH�WULJJHUV�WR�´XSGDWHµ�D�UHDG�RQO\�YLHZ��VHH�´8SGDWLQJ�YLHZV�ZLWK�
WULJJHUVµ�RQ�SDJH ����

)RU�PRUH�LQIRUPDWLRQ�DERXW�LQWHJULW\�FRQVWUDLQWV�DQG�WULJJHUV��VHH�&KDSWHU�����´&UHDWLQJ�
7ULJJHUV�µ
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Revoking user access 
8VH�WKH�5(92.(�VWDWHPHQW�WR�UHPRYH�SULYLOHJHV�WKDW�ZHUH�DVVLJQHG�ZLWK�WKH�*5$17�
VWDWHPHQW�

$W�D�PLQLPXP��5(92.(�UHTXLUHV�SDUDPHWHUV�WKDW�VSHFLI\�WKH�IROORZLQJ�
g2QH�DFFHVV�SULYLOHJH�WR�UHPRYH
g 7KH�WDEOH�RU�YLHZ�WR�ZKLFK�WKH�SULYLOHJH�UHYRFDWLRQ�DSSOLHV
g 7KH�QDPH�RI�WKH�JUDQWHH�IRU�ZKLFK�WKH�SULYLOHJH�LV�UHYRNHG��

,Q�LWV�IXOO�IRUP��5(92.(�UHPRYHV�DOO�WKH�SULYLOHJHV�WKDW�*5$17�FDQ�DVVLJQ��

REVOKE <privileges> ON [TABLE] {tablename | viewname}

FROM {<object> | <userlist> | GROUP UNIX_group};

<privileges> = {ALL [PRIVILEGES] | <privilege_list>}

<privilege_list> = {

SELECT 

| DELETE 

| INSERT

| UPDATE [(col [, col …])]

| REFERENCES [( col [, col …])]

[, < privilege_list> …]}}

<object> ={ 

PROCEDURE procname 

| TRIGGER trigname 

| VIEW viewname

| PUBLIC 

[, <object>]}

<userlist> = [USER] username [, [USER] username …]

7KH�IROORZLQJ�VWDWHPHQW�UHPRYHV�WKH�6(/(&7�SULYLOHJH�IRU�WKH�XVHU��686$1��RQ�WKH�
'(3$570(176�WDEOH�

REVOKE SELECT ON DEPARTMENTS FROM SUSAN;

7KH�IROORZLQJ�VWDWHPHQW�UHPRYHV�WKH�83'$7(�SULYLOHJH�IRU�WKH�SURFHGXUH��
021(<B75$16)(5��RQ�WKH�$&&28176�WDEOH�

REVOKE UPDATE ON ACCOUNTS FROM PROCEDURE MONEY_TRANSER;

7KH�QH[W�VWDWHPHQW�UHPRYHV�(;(&87(�SULYLOHJH�IRU�WKH�SURFHGXUH��$&&7B0$,17��RQ�WKH�
021(<B75$16)(5�SURFHGXUH�

REVOKE EXECUTE ON PROCEDURE MONEY_TRANSER FROM PROCEDURE ACCT_MAINT;
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REVOKING USER ACCESS
)RU�WKH�FRPSOHWH�V\QWD[�RI�5(92.(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Revocation restrictions
7KH�IROORZLQJ�UHVWULFWLRQV�DQG�UXOHV�RI�VFRSH�DSSO\�WR�WKH�5(92.(�VWDWHPHQW�

g 3ULYLOHJHV�FDQ�EH�UHYRNHG�RQO\�E\�WKH�XVHU�ZKR�JUDQWHG�WKHP�
g2WKHU�SULYLOHJHV�DVVLJQHG�E\�RWKHU�XVHUV�DUH�QRW�DIIHFWHG�
g 5HYRNLQJ�D�SULYLOHJH�IRU�D�XVHU��$��WR�ZKRP�JUDQW�DXWKRULW\�ZDV�JLYHQ��DXWRPDWLFDOO\�UHYRNHV�
WKDW�SULYLOHJH�IRU�DOO�XVHUV�WR�ZKRP�LW�ZDV�VXEVHTXHQWO\�DVVLJQHG�E\�XVHU�$�

g 3ULYLOHJHV�JUDQWHG�WR�38%/,&�FDQ�RQO\�EH�UHYRNHG�IRU�38%/,&�

Revoking multiple privileges
7R�UHPRYH�VRPH��EXW�QRW�DOO��RI�WKH�DFFHVV�SULYLOHJHV�DVVLJQHG�WR�D�XVHU�RU�SURFHGXUH��OLVW�WKH�
SULYLOHJHV�WR�UHPRYH��VHSDUDWLQJ�WKHP�ZLWK�FRPPDV��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�
UHPRYHV�WKH�,16(57�DQG�83'$7(�SULYLOHJHV�IRU�WKH�'(3$570(176�WDEOH�IURP�D�XVHU��/,�

REVOKE INSERT, UPDATE ON DEPARTMENTS FROM LI;

7KH�QH[W�VWDWHPHQW�UHPRYHV�,16(57�DQG�'(/(7(�SULYLOHJHV�IRU�WKH�$&&28176�WDEOH�IURP�
D�VWRUHG�SURFHGXUH��021(<B75$16)(5�

REVOKE INSERT, DELETE ON ACCOUNTS FROM PROCEDURE MONEY_TRANSFER;

$Q\�FRPELQDWLRQ�RI�SUHYLRXVO\�DVVLJQHG�6(/(&7��'(/(7(��,16(57��DQG�83'$7(�SULYLOHJHV�
FDQ�EH�UHYRNHG�

Revoking all privileges
7KH�$//�SULYLOHJH�FRPELQHV�WKH�6(/(&7��'(/(7(��,16(57��DQG�83'$7(�SULYLOHJHV�IRU�D�
WDEOH�LQ�D�VLQJOH�H[SUHVVLRQ��,W�LV�D�VKRUWKDQG�ZD\�WR�UHPRYH�DOO�64/�WDEOH�DFFHVV�SULYLOHJHV�
IURP�D�XVHU�RU�SURFHGXUH��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�UHYRNHV�DOO�DFFHVV�SULYLOHJHV�
IRU�WKH�'(3$570(176�WDEOH�IRU�D�XVHU��686$1�

REVOKE ALL ON DEPARTMENTS FROM SUSAN;

(YHQ�LI�D�XVHU�GRHV�QRW�KDYH�DOO�DFFHVV�SULYLOHJHV�IRU�D�WDEOH��$//�FDQ�VWLOO�EH�XVHG��8VLQJ�$//�
LQ�WKLV�PDQQHU�LV�KHOSIXO�ZKHQ�D�FXUUHQW�XVHU·V�DFFHVV�ULJKWV�DUH�XQNQRZQ�

Note $//�GRHV�QRW�UHYRNH�(;(&87(�SULYLOHJH�
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Revoking privileges for a list of users
8VH�D�FRPPD�VHSDUDWHG�OLVW�RI�XVHUV�WR�5(92.(�DFFHVV�SULYLOHJHV�IRU�D�QXPEHU�RI�XVHUV�DW�
WKH�VDPH�WLPH��

7KH�IROORZLQJ�VWDWHPHQW�UHYRNHV�,16(57�DQG�83'$7(�SULYLOHJHV�RQ�WKH�'(3$570(176�
WDEOH�IRU�XVHUV�)5$1&,6��%($75,&(��DQG�+(/*$�

REVOKE INSERT, UPDATE ON DEPARTMENTS FROM FRANCIS, BEATRICE, HELGA;

Revoking privileges for a role
,I�\RX�KDYH�JUDQWHG�SULYLOHJHV�WR�D�UROH�RU�JUDQWHG�D�UROH�WR�XVHUV��\RX�FDQ�XVH�5(92.(�WR�
UHPRYH�WKH�SULYLOHJHV�RU�WKH�UROH��

To remove privileges from a role:

REVOKE privileges ON table FROM rolenamelist;

To revoke a role from users:

REVOKE role_granted FROM {PUBLIC | role_grantee_list};

7KH�IROORZLQJ�VWDWHPHQW�UHYRNHV�83'$7(�SULYLOHJHV�IURP�WKH�'2,7$//�UROH�

REVOKE UPDATE ON DEPARTMENTS FROM DOITALL;

1RZ��XVHUV�ZKR�ZHUH�JUDQWHG�WKH�'2,7$//�UROH�QR�ORQJHU�KDYH�83'$7(�SULYLOHJHV�RQ�
'(3$570(176��DOWKRXJK�WKH\�UHWDLQ�WKH�RWKHU�SULYLOHJHV³6(/(&7��,16(57��'(/(7(��DQG�
5()(5(1&(6³WKDW�WKH\�DFTXLUHG�ZLWK�WKLV�UROH�

,03257$17 ,I�\RX�GURS�D�UROH�XVLQJ�WKH�'523�52/(�VWDWHPHQW��DOO�SULYLOHJHV�WKDW�ZHUH�FRQIHUUHG�E\�WKDW�
UROH�DUH�UHYRNHG�

Revoking a role from users
8VH�5(92.(�WR�UHPRYH�D�UROH�WKDW�\RX�DVVLJQHG�WR�XVHUV�

7KH�IROORZLQJ�VWDWHPHQW�UHYRNHV�WKH�'2,7$//�UROH�IURP�5(1((��

REVOKE DOITALL FROM RENEE;
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REVOKING USER ACCESS
5(1((�QR�ORQJHU�KDV�DQ\�RI�WKH�DFFHVV�SULYLOHJHV�WKDW�VKH�DFTXLUHG�DV�D�UHVXOW�RI�PHPEHUVKLS�
LQ�WKH�'2,7$//�UROH��+RZHYHU��LI�DQ\�RWKHUV�XVHUV�KDYH�JUDQWHG�WKH�VDPH�SULYLOHJHV�WR�KHU��
VKH�VWLOO�KDV�WKHP�

Revoking EXECUTE privileges
8VH�5(92.(�WR�UHPRYH�(;(&87(�SULYLOHJHV�RQ�D�VWRUHG�SURFHGXUH��7KH�V\QWD[�IRU�UHYRNLQJ�
(;(&87(�SULYLOHJHV�LV�DV�IROORZV�

REVOKE EXECUTE ON PROCEDURE procname FROM {<object> | <userlist>}

<object> ={ 

PROCEDURE procname 

| TRIGGER trigname 

| VIEW viewname

| PUBLIC 

[, <object>]}

<userlist> = [USER] username [, [USER] username …]

7KH�IROORZLQJ�VWDWHPHQW�UHPRYHV�(;(&87(�SULYLOHJH�IRU�XVHU�(0,/�RQ�WKH�
021(<B75$16)(5�SURFHGXUH�

REVOKE EXECUTE ON PROCEDURE MONEY_TRANSFER FROM EMIL;

Revoking privileges from objects
5(92.(�FDQ�UHPRYH�WKH�DFFHVV�SULYLOHJHV�IRU�RQH�RU�PRUH�SURFHGXUHV��WULJJHUV��RU�YLHZV��
3UHFHGH�HDFK�W\SH�RI�REMHFW�E\�WKH�FRUUHFW�NH\ZRUG��352&('85(��75,**(5��RU�9,(:��DQG�
VHSDUDWH�OLVWV�RI�RQH�REMHFW�W\SH�ZLWK�FRPPDV��

7KH�IROORZLQJ�VWDWHPHQW�UHYRNHV�,16(57�DQG�83'$7(�SULYLOHJHV�IRU�WKH�$&&28176�WDEOH�
IURP�WKH�021(<B75$16)(5�DQG�$&&7B0$,17�SURFHGXUHV�DQG�IURP�WKH�6+2:B86(5�
WULJJHU�

REVOKE INSERT, UPDATE ON ACCOUNTS FROM PROCEDURE MONEY_TRANSFER,

ACCT_MAINT TRIGGER SHOW_USER;
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Revoking privileges for all users
7R�UHYRNH�SULYLOHJHV�JUDQWHG�WR�DOO�XVHUV�DV�38%/,&��XVH�5(92.(�ZLWK�38%/,&��)RU�H[DPSOH��
WKH�IROORZLQJ�VWDWHPHQW�UHYRNHV�6(/(&7��,16(57��DQG�83'$7(�SULYLOHJHV�RQ�WKH�
'(3$570(176�WDEOH�IRU�DOO�XVHUV�

REVOKE SELECT, INSERT, UPDATE ON DEPARTMENTS FROM PUBLIC;

:KHQ�WKLV�VWDWHPHQW�LV�H[HFXWHG��RQO\�WKH�WDEOH·V�RZQHU�UHWDLQV�IXOO�DFFHVV�SULYLOHJHV�WR�
'(3$570(176�

,03257$17 38%/,&�GRHV�QRW�UHYRNH�SULYLOHJHV�IRU�VWRUHG�SURFHGXUHV��38%/,&�FDQQRW�EH�XVHG�WR�VWULS�
SULYLOHJHV�IURP�XVHUV�ZKR�ZHUH�JUDQWHG�WKHP�DV�LQGLYLGXDO�XVHUV�

Revoking grant authority
7R�UHYRNH�D�XVHU·V�JUDQW�DXWKRULW\�IRU�D�JLYHQ�SULYLOHJH��XVH�WKH�IROORZLQJ�5(92.(�V\QWD[�

REVOKE GRANT OPTION FOR privilege [, privilege …] ON table

FROM user;

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�UHYRNHV�6(/(&7�JUDQW�DXWKRULW\�RQ�WKH�'(3$570(176�
WDEOH�IURP�D�XVHU��(0,/�

REVOKE GRANT OPTION FOR SELECT ON DEPARTMENTS FROM EMIL;

Using views to restrict data access
,Q�DGGLWLRQ�WR�XVLQJ�*5$17�DQG�5(92.(�WR�FRQWURO�DFFHVV�WR�GDWDEDVH�WDEOHV��\RX�FDQ�XVH�
YLHZV�WR�UHVWULFW�GDWD�DFFHVV��$�YLHZ�LV�XVXDOO\�FUHDWHG�DV�D�VXEVHW�RI�FROXPQV�DQG�URZV�IURP�
RQH�RU�PRUH�XQGHUO\LQJ�WDEOHV��%HFDXVH�LW�LV�RQO\�D�VXEVHW�RI�LWV�XQGHUO\LQJ�WDEOHV��D�YLHZ�
DOUHDG\�SURYLGHV�D�PHDVXUH�RI�DFFHVV�VHFXULW\�

)RU�H[DPSOH��VXSSRVH�DQ�(03/2<((6�WDEOH�FRQWDLQV�WKH�FROXPQV��/$67B1$0(��
),567B1$0(��-2%��6$/$5<��'(37��DQG�3+21(��7KLV�WDEOH�FRQWDLQV�PXFK�LQIRUPDWLRQ�WKDW�
LV�XVHIXO�WR�DOO�HPSOR\HHV��,W�DOVR�FRQWDLQV�HPSOR\HH�LQIRUPDWLRQ�WKDW�VKRXOG�UHPDLQ�
FRQILGHQWLDO�WR�DOPRVW�HYHU\RQH��6$/$5<��5DWKHU�WKDQ�DOORZ�DOO�HPSOR\HHV�DFFHVV�WR�WKH�
(03/2<((6�WDEOH��D�YLHZ�FDQ�EH�FUHDWHG�ZKLFK�DOORZV�DFFHVV�WR�RWKHU�FROXPQV�LQ�WKH�
(03/2<((6�WDEOH��EXW�ZKLFK�H[FOXGHV�6$/$5<�

CREATE VIEW EMPDATA AS

SELECT LAST_NAME, FIRST_NAME, DEPARTMENT, JOB, PHONE

FROM EMPLOYEES;
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USING VIEWS TO RESTRICT DATA ACCESS
$FFHVV�WR�WKH�(03/2<((6�WDEOH�FDQ�QRZ�EH�UHVWULFWHG��ZKLOH�6(/(&7�DFFHVV�WR�WKH�YLHZ��
(03'$7$��FDQ�EH�JUDQWHG�WR�HYHU\RQH�

Note %H�FDUHIXO�ZKHQ�FUHDWLQJ�D�YLHZ�IURP�EDVH�WDEOHV�WKDW�FRQWDLQ�VHQVLWLYH�LQIRUPDWLRQ��
'HSHQGLQJ�RQ�WKH�GDWD�LQFOXGHG�LQ�D�YLHZ��LW�PD\�EH�SRVVLEOH�IRU�XVHUV�WR�UHFUHDWH�RU�LQIHU�WKH�
PLVVLQJ�GDWD�
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14
Chapter 14Character Sets and

Collation Orders

&+$5��9$5&+$5��DQG�WH[W�%/2%�FROXPQV�LQ�,QWHU%DVH�FDQ�XVH�PDQ\�GLIIHUHQW�FKDUDFWHU�VHWV��
$�FKDUDFWHU�VHW�GHILQHV�WKH�V\PEROV�WKDW�FDQ�EH�HQWHUHG�DV�WH[W�LQ�D�FROXPQ��DQG�LWV�DOVR�GHILQHV�
WKH�PD[LPXP�QXPEHU�RI�E\WHV�RI�VWRUDJH�QHFHVVDU\�WR�UHSUHVHQW�HDFK�V\PERO��,Q�VRPH�
FKDUDFWHU�VHWV��VXFK�DV�,62����B���HDFK�V\PERO�UHTXLUHV�RQO\�D�VLQJOH�E\WH�RI�VWRUDJH��,Q�
RWKHUV��VXFK�DV�81,&2'(B)66��HDFK�V\PERO�UHTXLUHV�IURP���WR���E\WHV�RI�VWRUDJH�

(DFK�FKDUDFWHU�VHW�DOVR�KDV�DQ�LPSOLFLW�FROODWLRQ�RUGHU�WKDW�VSHFLILHV�KRZ�LWV�V\PEROV�DUH�VRUWHG�
DQG�RUGHUHG��6RPH�FKDUDFWHU�VHWV�DOVR�VXSSRUW�DOWHUQDWLYH�FROODWLRQ�RUGHUV��,Q�DOO�FDVHV��FKRLFH�
RI�FKDUDFWHU�VHW�OLPLWV�FKRLFH�RI�FROODWLRQ�RUGHUV�

7KLV�DSSHQGL[�OLVWV�DYDLODEOH�FKDUDFWHU�VHWV�DQG�WKHLU�FRUUHVSRQGLQJ�FROODWLRQ�RUGHUV��

7KLV�DSSHQGL[�DOVR�GHVFULEHV�KRZ�WR�VSHFLI\�
g'HIDXOW�FKDUDFWHU�VHW�IRU�DQ�HQWLUH�GDWDEDVH�
g $OWHUQDWLYH�FKDUDFWHU�VHW�IRU�D�SDUWLFXODU�FROXPQ�LQ�D�WDEOH�
g &OLHQW�DSSOLFDWLRQ�FKDUDFWHU�VHW�WKDW�WKH�VHUYHU�VKRXOG�XVH�ZKHQ�WUDQVODWLQJ�GDWD�EHWZHHQ�LWVHOI�
DQG�WKH�FOLHQW�

g &ROODWLRQ�RUGHU�IRU�D�FROXPQ�
g &ROODWLRQ�RUGHU�IRU�D�YDOXH�LQ�D�FRPSDULVRQ�RSHUDWLRQ�
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g &ROODWLRQ�RUGHU�LQ�DQ�25'(5�%<�FODXVH�
g &ROODWLRQ�RUGHU�LQ�D�*5283�%<�FODXVH�

InterBase character sets and collation orders
7KH�IROORZLQJ�WDEOH�OLVWV�HDFK�FKDUDFWHU�VHW�WKDW�FDQ�EH�XVHG�LQ�,QWHU%DVH��)RU�HDFK�FKDUDFWHU�
VHW��WKH�PLQLPXP�DQG�PD[LPXP�QXPEHU�RI�E\WHV�XVHG�WR�VWRUH�HDFK�V\PERO�LV�OLVWHG��DQG�DOO�
FROODWLRQ�RUGHUV�VXSSRUWHG�IRU�WKDW�FKDUDFWHU�VHW�DUH�DOVR�OLVWHG��7KH�ILUVW�FROODWLRQ�RUGHU�IRU�D�
JLYHQ�FKDUDFWHU�VHW�LV�WKDW�VHW·V�LPSOLFLW�FROODWLRQ��WKH�RQH�WKDW�LV�XVHG�LI�QR�&2//$7(�FODXVH�
VSHFLILHV�DQ�DOWHUQDWLYH�RUGHU��7KH�LPSOLFLW�FROODWLRQ�RUGHU�FDQQRW�EH�VSHFLILHG�LQ�WKH�
&2//$7(�FODXVH�

Character set
Character 
set ID

Maximum character 
size

Minimum 
character size Collation orders

ASCII 2 1 byte 1 byte ASCII

BIG_5 56 2 bytes 1 byte BIG_5

CYRL 50 1 byte 1 byte CYRL
DB_RUS
PDOX_CYRL

DOS437 10 1 byte 1 byte DOS437
DB_DEU437
DB_ESP437
DB_FIN437
DB_FRA437
DB_ITA437
DB_NLD437
DB_SVE437
DB_UK437
DB_US437
PDOX_ASCII
PDOX_INTL
PDOX_SWEDFIN

TABLE 14.1 Character sets and collation orders
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DOS850 11 1 byte 1 byte DOS850
DB_DEU850
DB_ESP850
DB_FRA850
DB_FRC850
DB_ITA850
DB_NLD850
DB_PTB850
DB_SVE850
DB_UK850
DB_US850

DOS852 45 1 byte 1 byte DOS852
DB_CSY
DB_PLK
DB_SLO
PDOX_CSY
PDOX_HUN
PDOX_PLK
PDOX_SLO

DOS857 46 1 byte 1 byte DOS857
DB_TRK

DOS860 13 1 byte 1 byte DOS860
DB_PTG860

DOS861 47 1 byte 1 byte DOS861
PDOX_ISL

DOS863 14 1 byte 1 byte DOS863
DB_FRC863

DOS865 12 1 byte 1 byte DOS865
DB_DAN865
DB_NOR865
PDOX_NORDAN4

EUCJ_0208 6 2 bytes 1 byte EUJC_0208

GB_2312 57 2 bytes 1 byte GB_2312

Character set
Character 
set ID

Maximum character 
size

Minimum 
character size Collation orders

TABLE 14.1 Character sets and collation orders  (continued)
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ISO8859_1 21 1 byte 1 byte ISO8859_1
DA_DA
DE_DE
DU_NL
EN_UK
EN_US
ES_ES
FI_FI
FR_CA
FR_FR
IS_IS
IT_IT
NO_NO
PT_PT
SV_SV

KSC_5601 44 2 bytes 1 byte KSC_5601

KSC_DICTIONARY

NEXT 19 1 byte 1 byte NEXT
NXT_DEU
NXT_FRA
NXT_ITA
NXT_US

NONE 0 1 byte 1 byte NONE

OCTETS 1 1 byte 1 byte OCTETS

SJIS_0208 5 2 bytes 1 byte SJIS_0208

UNICODE_FSS 3 3 bytes 1 byte UNICODE_FSS

WIN1250 51 1 byte 1 byte WIN1250
PXW_CSY
PXW_HUNDC
PXW_PLK
PXW_SLO

WIN1251 52 1 byte 1 byte WIN1251
PXW_CYRL

Character set
Character 
set ID

Maximum character 
size

Minimum 
character size Collation orders

TABLE 14.1 Character sets and collation orders  (continued)
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Character set storage requirements
.QRZLQJ�WKH�VWRUDJH�UHTXLUHPHQWV�RI�D�SDUWLFXODU�FKDUDFWHU�VHW�LV�LPSRUWDQW��EHFDXVH�LQ�WKH�
FDVH�RI�&+$5�FROXPQV��,QWHU%DVH�UHVWULFWV�WKH�PD[LPXP�DPRXQW�RI�VWRUDJH�LQ�HDFK�ILHOG�LQ�
WKH�FROXPQ�WR��������E\WHV��9$5&+$5�LV�UHVWULFWHG�WR��������E\WHV��

)RU�FKDUDFWHU�VHWV�WKDW�UHTXLUH�RQO\�D�VLQJOH�E\WH�RI�VWRUDJH��WKH�PD[LPXP�QXPEHU�RI�V\PEROV�
WKDW�FDQ�EH�VWRUHG�LQ�D�VLQJOH�ILHOG�FRUUHVSRQGV�WR�WKH�QXPEHU�RI�E\WHV��)RU�FKDUDFWHU�VHWV�WKDW�
UHTXLUH�XS�WR�WKUHH�E\WHV�SHU�V\PERO��WKH�PD[LPXP�QXPEHU�RI�V\PEROV�WKDW�FDQ�EH�VDIHO\�
VWRUHG�LQ�D�ILHOG�LV�����RI�WKH�PD[LPXP�QXPEHU�RI�E\WHV�IRU�WKH�GDWDW\SH��)RU�H[DPSOH��IRU�D�
&+$5�FROXPQ�GHILQHV�WR�XVH�WKH�81,&2'(B)66�FKDUDFWHU�VHW��WKH�PD[LPXP�QXPEHU�RI�
FKDUDFWHUV�WKDW�FDQ�EH�VSHFLILHG�LV�������������������

. . .

CHAR(10922) CHARACTER SET UNICODE_FSS,

. . .

Paradox and dBASE character sets and collations
0DQ\�FKDUDFWHU�VHWV�DQG�WKHLU�FRUUHVSRQGLQJ�FROODWLRQV�DUH�SURYLGHG�WR�VXSSRUW�%RUODQG�
3DUDGR[�IRU�'26��3DUDGR[�IRU�:LQGRZV��G%$6(�IRU�'26��DQG�G%$6(�IRU�:LQGRZV�

WIN1252 53 1 byte 1 byte WIN1252
PXW_INTL
PXW_INTL850
PXW_NORDAN4
PXW_SPAN
PXW_SWEDFIN

WIN1253 54 1 byte 1 byte WIN1253
PXW_GREEK

WIN1254 55 1 byte 1 byte WIN1254
PXW_TURK

Character set
Character 
set ID

Maximum character 
size

Minimum 
character size Collation orders

TABLE 14.1 Character sets and collation orders  (continued)
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Character sets for DOS
7KH�IROORZLQJ�FKDUDFWHU�VHWV�FRUUHVSRQG�WR�06�'26�FRGH�SDJHV��DQG�VKRXOG�EH�XVHG�WR�
VSHFLI\�FKDUDFWHU�VHWV�IRU�,QWHU%DVH�GDWDEDVHV�WKDW�DUH�DFFHVVHG�E\�3DUDGR[�IRU�'26�DQG�
G%$6(�IRU�'26�

7KH�QDPHV�RI�FROODWLRQ�RUGHUV�IRU�WKHVH�FKDUDFWHU�VHWV�WKDW�DUH�VSHFLILF�WR�3DUDGR[�EHJLQ�
´3'2;µ��)RU�H[DPSOH��WKH�'26����FKDUDFWHU�VHW�IRU�'26�FRGH�SDJH�����VXSSRUWV�D�3DUDGR[�
FROODWLRQ�RUGHU�IRU�1RUZHJLDQ�DQG�'DQLVK�FDOOHG�´3'2;B125'$1�µ�

7KH�QDPHV�RI�FROODWLRQ�RUGHUV�IRU�WKHVH�FKDUDFWHU�VHWV�WKDW�DUH�VSHFLILF�WR�G%$6(�EHJLQ�́ '%µ��
)RU�H[DPSOH��WKH�'26����FKDUDFWHU�VHW�IRU�'26�FRGH�SDJH�����VXSSRUWV�D�G%$6(�FROODWLRQ�
RUGHU�IRU�6SDQLVK�FDOOHG�´'%B(63���µ�

)RU�PRUH�LQIRUPDWLRQ�DERXW�'26�FRGH�SDJHV��DQG�3DUDGR[�DQG�G%$6(�FROODWLRQ�RUGHUV��VHH�
WKH�DSSURSULDWH�3DUDGR[�DQG�G%$6(�GRFXPHQWDWLRQ�DQG�GULYHU�ERRNV�

Character sets for Microsoft Windows
7KHUH�DUH�ILYH�FKDUDFWHU�VHWV�WKDW�VXSSRUW�:LQGRZV�FOLHQW�DSSOLFDWLRQV��VXFK�DV�3DUDGR[�IRU�
:LQGRZV��7KHVH�FKDUDFWHU�VHWV�DUH��:,1������:,1������:,1������:,1������DQG�
:,1�����

Character set DOS code page

DOS437 437

DOS850 850

DOS852 852

DOS857 857

DOS860 860

DOS861 861

DOS863 863

DOS865 865

TABLE 14.2 Character sets corresponding to DOS code pages
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SPECIFYING DEFAULTS
7KH�QDPHV�RI�FROODWLRQ�RUGHUV�IRU�WKHVH�FKDUDFWHU�VHWV�WKDW�DUH�VSHFLILF�WR�3DUDGR[�IRU�
:LQGRZV�EHJLQ�´3;:µ��)RU�H[DPSOH��WKH�:,1�����FKDUDFWHU�VHW�VXSSRUWV�D�3DUDGR[�IRU�
:LQGRZV�FROODWLRQ�RUGHU�IRU�1RUZHJLDQ�DQG�'DQLVK�FDOOHG�´3;:B125'$1�µ�

)RU�PRUH�LQIRUPDWLRQ�DERXW�:LQGRZV�FKDUDFWHU�VHWV�DQG�3DUDGR[�IRU�:LQGRZV�FROODWLRQ�
RUGHUV��VHH�WKH�DSSURSULDWH�3DUDGR[�IRU�:LQGRZV�GRFXPHQWDWLRQ�DQG�GULYHU�ERRNV�

Additional character sets and collations
6XSSRUW�IRU�DGGLWLRQDO�FKDUDFWHU�VHWV�DQG�FROODWLRQ�RUGHUV�LV�FRQVWDQWO\�EHLQJ�DGGHG�WR�
,QWHU%DVH��7R�VHH�LI�DGGLWLRQDO�FKDUDFWHU�VHWV�DQG�FROODWLRQV�DUH�DYDLODEOH�IRU�D�QHZO\�FUHDWHG�
GDWDEDVH��FRQQHFW�WR�WKH�GDWDEDVH�ZLWK�isql��WKHQ�XVH�WKH�IROORZLQJ�VHW�RI�TXHULHV�WR�JHQHUDWH�
D�OLVW�RI�DYDLODEOH�FKDUDFWHU�VHWV�DQG�FROODWLRQV�

SELECT RDB$CHARACTER_SET_NAME, RDB$CHARACTER_SET_ID

FROM RDB$CHARACTER_SETS

ORDER BY RDB$CHARACTER_SET_NAME;

SELECT RDB$COLLATION_NAME, RDB$CHARACTER_SET_ID

FROM RDB$COLLATIONS

ORDER BY RDB$COLLATION_NAME;

Specifying defaults
7KLV�VHFWLRQ�GHVFULEHV�WKH�PHFKDQLFV�RI�VSHFLI\LQJ�FKDUDFWHU�VHWV�IRU�GDWDEDVHV��WDEOH�
FROXPQV��DQG�FOLHQW�FRQQHFWLRQV��,Q�DGGLWLRQ��LW�GHVFULEHV�KRZ�WR�VSHFLI\�FROODWLRQ�RUGHUV�IRU�
FROXPQV��FRPSDULVLRQV��25'(5�%<�FODXVHV��DQG�*5283�%<�FODXVHV�

Specifying a default character set for a database
$�GDWDEDVH·V�GHIDXOW�FKDUDFWHU�VHW�GHVLJQDWLRQ�VSHFLILHV�WKH�FKDUDFWHU�VHW�WKH�VHUYHU�XVHV�WR�WDJ�
&+$5��9$5&+$5��DQG�WH[W�%/2%�FROXPQV�LQ�WKH�GDWDEDVH�ZKHQ�QR�RWKHU�FKDUDFWHU�VHW�
LQIRUPDWLRQ�LV�SURYLGHG��:KHQ�GDWD�LV�VWRUHG�LQ�VXFK�FROXPQV�ZLWKRXW�DGGLWLRQDO�FKDUDFWHU�
VHW�LQIRUPDWLRQ��WKH�VHUYHU�XVHV�WKH�WDJ�WR�GHWHUPLQH�KRZ�WR�VWRUH�DQG�WUDQVOLWHUDWH�WKDW�GDWD��
$�GHIDXOW�FKDUDFWHU�VHW�VKRXOG�DOZD\V�EH�VSHFLILHG�IRU�D�GDWDEDVH�ZKHQ�LW�LV�FUHDWHG�ZLWK�
&5($7(�'$7$%$6(�

7R�VSHFLI\�D�GHIDXOW�FKDUDFWHU�VHW��XVH�WKH�'()$8/7�&+$5$&7(5�6(7�FODXVH�RI�&5($7(�
'$7$%$6(��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�GDWDEDVH�WKDW�XVHV�WKH�,62����B��
FKDUDFWHU�VHW�
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CREATE DATABASE "europe.gdb" DEFAULT CHARACTER SET ISO8859_1;

,03257$17 ,I�\RX�GR�QRW�VSHFLI\�D�FKDUDFWHU�VHW��WKH�FKDUDFWHU�VHW�GHIDXOWV�WR�121(��8VLQJ�FKDUDFWHU�VHW�
121(�PHDQV�WKDW�WKHUH�LV�QR�FKDUDFWHU�VHW�DVVXPSWLRQ�IRU�FROXPQV��GDWD�LV�VWRUHG�DQG�
UHWULHYHG�MXVW�DV�\RX�RULJLQDOO\�HQWHUHG�LW��<RX�FDQ�ORDG�DQ\�FKDUDFWHU�VHW�LQWR�D�FROXPQ�
GHILQHG�ZLWK�121(��EXW�\RX�FDQQRW�ODWHU�PRYH�WKDW�GDWD�LQWR�DQRWKHU�FROXPQ�WKDW�KDV�EHHQ�
GHILQHG�ZLWK�D�GLIIHUHQW�FKDUDFWHU�VHW��,Q�WKLV�FDVH��QR�WUDQVOLWHUDWLRQ�LV�SHUIRUPHG�EHWZHHQ�
WKH�VRXUFH�DQG�GHVWLQDWLRQ�FKDUDFWHU�VHWV��DQG�HUURUV�PD\�RFFXU�GXULQJ�DVVLJQPHQW�

)RU�WKH�FRPSOHWH�V\QWD[�RI�&5($7(�'$7$%$6(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Specifying a character set for a column in a table
&KDUDFWHU�VHWV�IRU�LQGLYLGXDO�FROXPQV�LQ�D�WDEOH�FDQ�EH�VSHFLILHG�DV�SDUW�RI�WKH�FROXPQ·V�&+$5�
RU�9$5&+$5�GDWDW\SH�GHILQLWLRQ��:KHQ�D�FKDUDFWHU�VHW�LV�GHILQHG�DW�WKH�FROXPQ�OHYHO��LW�
RYHUULGHV�WKH�GHIDXOW�FKDUDFWHU�VHW�GHFODUHG�IRU�WKH�GDWDEDVH��)RU�H[DPSOH��WKH�IROORZLQJ�isql�
VWDWHPHQWV�FUHDWH�D�GDWDEDVH�ZLWK�D�GHIDXOW�FKDUDFWHU�VHW�RI�,62����B���WKHQ�FUHDWH�D�WDEOH�
ZKHUH�WZR�FROXPQ�GHILQLWLRQV�LQFOXGH�D�GLIIHUHQW�FKDUDFWHU�VHW�VSHFLILFDWLRQ�

CREATE DATABASE "europe.gdb" DEFAULT CHARACTER SET ISO8859_1;

CREATE TABLE RUS_NAME(

LNAME VARCHAR(30) NOT NULL CHARACTER SET CYRL,

FNAME VARCHAR(20) NOT NULL CHARACTER SET CYRL,

);

)RU�WKH�FRPSOHWH�V\QWD[�RI�&5($7(�7$%/(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Specifying a character set for a client connection
:KHQ�D�FOLHQW�DSSOLFDWLRQ��VXFK�DV�isql��FRQQHFWV�WR�D�GDWDEDVH��LW�PD\�KDYH�LWV�RZQ�FKDUDFWHU�
VHW�UHTXLUHPHQWV��7KH�VHUYHU�SURYLGLQJ�GDWDEDVH�DFFHVV�WR�WKH�FOLHQW�GRHV�QRW�NQRZ�DERXW�
WKHVH�UHTXLUHPHQWV�XQOHVV�WKH�FOLHQW�VSHFLILHV�WKHP��7KH�FOLHQW�DSSOLFDWLRQ�VSHFLILHV�LWV�
FKDUDFWHU�VHW�UHTXLUHPHQW�XVLQJ�WKH�6(7�1$0(6�VWDWHPHQW�EHIRUH�LW�FRQQHFWV�WR�WKH�GDWDEDVH�

6(7�1$0(6�VSHFLILHV�WKH�FKDUDFWHU�VHW�WKH�VHUYHU�VKRXOG�XVH�ZKHQ�WUDQVODWLQJ�GDWD�IURP�WKH�
GDWDEDVH�WR�WKH�FOLHQW�DSSOLFDWLRQ��6LPLODUO\��ZKHQ�WKH�FOLHQW�VHQGV�GDWD�WR�WKH�GDWDEDVH��WKH�
VHUYHU�WUDQVODWHV�WKH�GDWD�IURP�WKH�FOLHQW·V�FKDUDFWHU�VHW�WR�WKH�GDWDEDVH·V�GHIDXOW�FKDUDFWHU�VHW�
�RU�WKH�FKDUDFWHU�VHW�IRU�DQ�LQGLYLGXDO�FROXPQ�LI�LW�GLIIHUV�IURP�WKH�GDWDEDVH·V�GHIDXOW�FKDUDFWHU�
VHW��

)RU�H[DPSOH��WKH�IROORZLQJ�isql�FRPPDQG�VSHFLILHV�WKDW isql�LV�XVLQJ�WKH�'26����FKDUDFWHU�
VHW��7KH�QH[W�FRPPDQG�FRQQHFWV�WR�WKH�HXURSH�GDWDEDVH�FUHDWHG�DERYH��LQ�´6SHFLI\LQJ�D�
&KDUDFWHU�6HW�IRU�D�&ROXPQ�LQ�D�7DEOHµ�
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SPECIFYING DEFAULTS
SET NAMES DOS437;

CONNECT "europe.gdb" USER "JAMES" PASSWORD "U4EEAH";

)RU�WKH�FRPSOHWH�V\QWD[�RI�6(7�1$0(6��VHH�WKH�/DQJXDJH�5HIHUHQFH��)RU�WKH�FRPSOHWH�V\QWD[�
RI�&211(&7��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Specifying collation order for a column
:KHQ�D�&+$5�RU�9$5&+$5�FROXPQ�LV�FUHDWHG�IRU�D�WDEOH��HLWKHU�ZLWK�&5($7(�7$%/(�RU�
$/7(5�7$%/(��WKH�FROODWLRQ�RUGHU�IRU�WKH�FROXPQ�FDQ�EH�VSHFLILHG�XVLQJ�WKH�&2//$7(�FODXVH��
&2//$7(�LV�HVSHFLDOO\�XVHIXO�IRU�FKDUDFWHU�VHWV�VXFK�DV�,62����B��RU�'26����WKDW�VXSSRUW�
PDQ\�GLIIHUHQW�FROODWLRQ�RUGHUV�

)RU�H[DPSOH��WKH�IROORZLQJ�isql�$/7(5�7$%/(�VWDWHPHQW�DGGV�D�QHZ�FROXPQ�WR�D�WDEOH��DQG�
VSHFLILHV�ERWK�D�FKDUDFWHU�VHW�DQG�D�FROODWLRQ�RUGHU�

ALTER TABLE "FR_CA_EMP"

ADD ADDRESS VARCHAR(40) CHARACTER SET ISO8859_1 NOT NULL

COLLATE FR_CA;

)RU�WKH�FRPSOHWH�V\QWD[�RI�$/7(5�7$%/(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Specifying collation order in a comparison operation
:KHQ�&+$5�RU�9$5&+$5�YDOXHV�DUH�FRPSDUHG�LQ�D�:+(5(�FODXVH��LW�FDQ�EH�QHFHVVDU\�WR�
VSHFLI\�D�FROODWLRQ�RUGHU�IRU�WKH�FRPSDULVRQV�LI�WKH�YDOXHV�EHLQJ�FRPSDUHG�XVH�GLIIHUHQW�
FROODWLRQ�RUGHUV�

7R�VSHFLI\�WKH�FROODWLRQ�RUGHU�WR�XVH�IRU�D�YDOXH�GXULQJ�D�FRPSDULVRQ��LQFOXGH�D�&2//$7(�
FODXVH�DIWHU�WKH�YDOXH��)RU�H[DPSOH��LQ�WKH�IROORZLQJ�:+(5(�FODXVH�IUDJPHQW�IURP�DQ�
HPEHGGHG�DSSOLFDWLRQ��WKH�YDOXH�WR�WKH�OHIW�RI�WKH�FRPSDULVRQ�RSHUDWRU�LV�IRUFHG�WR�EH�
FRPSDUHG�XVLQJ�D�VSHFLILF�FROODWLRQ�

WHERE LNAME COLLATE FR_CA = :lname_search;

)RU�WKH�FRPSOHWH�V\QWD[�RI�WKH�:+(5(�FODXVH��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Specifying collation order in an ORDER BY clause
:KHQ�&+$5�RU�9$5&+$5�FROXPQV�DUH�RUGHUHG�LQ�D�6(/(&7�VWDWHPHQW��LW�FDQ�EH�QHFHVVDU\�
WR�VSHFLI\�D�FROODWLRQ�RUGHU�IRU�WKH�RUGHULQJ��HVSHFLDOO\�LI�FROXPQV�XVHG�IRU�RUGHULQJ�XVH�
GLIIHUHQW�FROODWLRQ�RUGHUV�
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CHAPTER 14 CHARACTER SETS AND COLLATION ORDERS
7R�VSHFLI\�WKH�FROODWLRQ�RUGHU�WR�XVH�IRU�RUGHULQJ�D�FROXPQ�LQ�WKH�25'(5�%<�FODXVH��LQFOXGH�
D�&2//$7(�FODXVH�DIWHU�WKH�FROXPQ�QDPH��)RU�H[DPSOH��LQ�WKH�IROORZLQJ�25'(5�%<�FODXVH��
WKH�FROODWLRQ�RUGHU�IRU�WZR�FROXPQV�LV�VSHFLILHG�

. . .

ORDER BY LNAME COLLATE FR_CA, FNAME COLLATE FR_CA;

)RU�WKH�FRPSOHWH�V\QWD[�RI�WKH�25'(5�%<�FODXVH��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Specifying collation order in a GROUP BY clause
:KHQ�&+$5�RU�9$5&+$5�FROXPQV�DUH�JURXSHG�LQ�D�6(/(&7�VWDWHPHQW��LW�FDQ�EH�QHFHVVDU\�
WR�VSHFLI\�D�FROODWLRQ�RUGHU�IRU�WKH�JURXSLQJ��HVSHFLDOO\�LI�FROXPQV�XVHG�IRU�JURXSLQJ�XVH�
GLIIHUHQW�FROODWLRQ�RUGHUV�

7R�VSHFLI\�WKH�FROODWLRQ�RUGHU�WR�XVH�IRU�JURXSLQJ�FROXPQV�LQ�WKH�*5283�%<�FODXVH��LQFOXGH�
D�&2//$7(�FODXVH�DIWHU�WKH�FROXPQ�QDPH��)RU�H[DPSOH��LQ�WKH�IROORZLQJ�*5283�%<�FODXVH��
WKH�FROODWLRQ�RUGHU�IRU�WZR�FROXPQV�LV�VSHFLILHG�

. . .

GROUP BY LNAME COLLATE FR_CA, FNAME COLLATE FR_CA;

)RU�WKH�FRPSOHWH�V\QWD[�RI�WKH�*5283�%<�FODXVH��VHH�WKH�/DQJXDJH�5HIHUHQFH�"
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APPENDIX

A
Appendix AInterBase Document

Conventions

7KLV�DSSHQGL[�GHVFULEHV�WKH�,QWHU%DVH���GRFXPHQWDWLRQ�VHW��WKH�SULQWLQJ�FRQYHQWLRQV�XVHG�WR�
GLVSOD\�LQIRUPDWLRQ�LQ�WH[W�DQG�LQ�FRGH�H[DPSOHV��DQG�FRQYHQWLRQV�IRU�QDPLQJ�GDWDEDVH�
REMHFWV�DQG�ILOHV�LQ�DSSOLFDWLRQV�
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APPENDIX A INTERBASE DOCUMENT CONVENTIONS
The InterBase documentation set
7KH�,QWHU%DVH�GRFXPHQWDWLRQ�VHW�LV�DQ�LQWHJUDWHG�SDFNDJH�GHVLJQHG�IRU�DOO�OHYHOV�RI�XVHUV��,W�
FRQVLVWV�RI�ILYH�SULQWHG�ERRNV��(DFK�RI�WKHVH�ERRNV�LV�DOVR�SURYLGHG�LQ�$GREH�$FUREDW�3')�
IRUPDW�DQG�LV�DFFHVVLEOH�RQ�OLQH�WKURXJK�WKH�+HOS�PHQX��,I�$GREH�$FUREDW�LV�QRW�DOUHDG\�
LQVWDOOHG�RQ�\RXU�V\VWHP��\RX�FDQ�ILQG�LW�RQ�WKH�,QWHU%DVH�GLVWULEXWLRQ�&'�520�RU�DW�
KWWS��ZZZ�DGREH�FRP�SURGLQGH[�DFUREDW�UHDGVWHS�KWPO��$FUREDW�LV�DYDLODEOH�IRU�:LQGRZV�17��
:LQGRZV�����DQG�PRVW�IODYRUV�RI�81,;��:LQGRZV�XVHUV�DOVR�KDYH�KHOS�DYDLODEOH�WKURXJK�WKH�
:LQ+HOS�V\VWHP�

Book Description

Operations Guide Provides an introduction to InterBase and an explanation of tools and 
procedures for performing administrative tasks on databases and database 
servers. Also includes full reference on InterBase utilities, including isql, gbak, 
Server Manager for Windows, and others.

Data Definition Guide Explains how to create, alter, and delete database objects through ISQL.

Language Reference Describes SQL and DSQL syntax and usage.

Programmer’s Guide Describes how to write embedded SQL and DSQL database applications in a 
host language, precompiled through gpre.

API Guide Explains how to write database applications using the InterBase API. 

TABLE A.1 Books in the InterBase 5 documentation set
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PRINTING CONVENTIONS
Printing conventions
7KH�,QWHU%DVH�GRFXPHQWDWLRQ�VHW�XVHV�YDULRXV�W\SRJUDSKLF�FRQYHQWLRQV�WR�LGHQWLI\�REMHFWV�
DQG�V\QWDFWLF�HOHPHQWV�

7KH�IROORZLQJ�WDEOH�OLVWV�W\SRJUDSKLF�FRQYHQWLRQV�XVHG�LQ�WH[W��DQG�SURYLGHV�H[DPSOHV�RI�WKHLU�
XVH�

Convention Purpose Example

UPPERCASE SQL keywords, SQL functions, and names of all 
database objects such as tables, columns, 
indexes, and stored procedures.

The following SELECT statement retrieves data from the 
CITY column in the CITIES table.

italic New terms, emphasized words, file names, and 
host- language variables.

The isc4.gdb security database is not accessible 
without a valid user name and password.

bold Utility names, user-defined functions, and 
host-language function names. Function 
names are always followed by parentheses to 
distinguish them from utility names.

Use gbak to back up and restore a database.

Use the datediff() function to calculate the number of 
days between two dates.

TABLE A.2 Text conventions
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APPENDIX A INTERBASE DOCUMENT CONVENTIONS
Syntax conventions
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�FRQYHQWLRQV�XVHG�LQ�V\QWD[�VWDWHPHQWV�DQG�VDPSOH�FRGH��DQG�
SURYLGHV�H[DPSOHV�RI�WKHLU�XVH��

Convention Purpose Example

UPPERCASE Keywords that must be typed exactly as 
they appear when used.

SET TERM !!;

italic Parameters that cannot be broken into 
smaller units. For example, a table name 
cannot be subdivided.

CREATE GENERATOR name;

<italic> Parameters in angle brackets that can be 
broken into smaller syntactic units.

WHILE (<condition>) DO <compound_statement>

[ ] Optional syntax: you do not need to 
include anything that is enclosed in square 
brackets.

CREATE [UNIQUE][ASCENDING|DESCENDING]

{ } One of the enclosed options must be 
included in actual statement use. If the 
contents are separated by a pipe symbol 
(|), you must choose only one. 

{SMALLINT | INTEGER | FLOAT | DOUBLE PRECISION}

| You can choose only one of a group whose 
elements are separated by this pipe 
symbol.

When objects separated by this symbol 
occur within curly brackets, you must 
choose one; when they are within square 
brackets you can choose one or none.

SET {DATABASE | SCHEMA}

SELECT [DISTINCT |ALL]

... The clause in brackets with this symbol can 
be repeated as many times as necessary.

(<col> [,<col>…])

TABLE A.3 Syntax conventions
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