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CHAPTER

1
Chapter 1Using the InterBase
Language Reference

7KH�,QWHU%DVH�/DQJXDJH�5HIHUHQFH�GHWDLOV�WKH�V\QWD[�DQG�XVDJH�RI�64/�DQG�'\QDPLF�64/�
�'64/��VWDWHPHQWV�IRU�HPEHGGHG�DSSOLFDWLRQV�SURJUDPPLQJ��DQG�IRU�WKH�,QWHU%DVH�
LQWHUDFWLYH�64/�XWLOLW\��isql��,W�GHVFULEHV�DGGLWLRQDO�ODQJXDJH�DQG�V\QWD[�VSHFLILF�WR�,QWHU%DVH�
VWRUHG�SURFHGXUHV�DQG�WULJJHUV�

Who should use this book 
7KH�/DQJXDJH�5HIHUHQFH�DVVXPHV�D�JHQHUDO�IDPLOLDULW\�ZLWK�64/��GDWD�GHILQLWLRQ��GDWD�
PDQLSXODWLRQ��DQG�SURJUDPPLQJ�SUDFWLFH��,W�LV�D�V\QWD[�DQG�XVDJH�UHVRXUFH�IRU�

g 3URJUDPPHUV�ZULWLQJ�HPEHGGHG�64/�DQG�'64/�GDWDEDVH�DSSOLFDWLRQV�
g 3URJUDPPHUV�ZULWLQJ�GLUHFWO\�WR�WKH�,QWHU%DVH�DSSOLFDWLRQV�SURJUDPPLQJ�LQWHUIDFH��$3,���
ZKR�QHHG�WR�NQRZ�VXSSRUWHG�64/�V\QWD[�

g'DWDEDVH�GHVLJQHUV�ZKR�FUHDWH�DQG�PDLQWDLQ�GDWDEDVHV�DQG�WDEOHV�ZLWK�isql�
g 8VHUV�ZKR�SHUIRUP�TXHULHV�DQG�GDWD�PDQLSXODWLRQ�RSHUDWLRQV�WKURXJK�isql�
1



CHAPTER 1 USING THE INTERBASE LANGUAGE REFERENCE
Topics covered in this book
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�FKDSWHUV�LQ�WKH�/DQJXDJH�5HIHUHQFH��DQG�SURYLGHV�D�EULHI�GHVFULSWLRQ�
RI�WKHP�

Chapter Description

Chapter 1, “Using the InterBase Language Reference” Introduces the book, and describes its intended audience.

Chapter 2, “SQL Statement and Function Reference” Provides syntax and usage information for SQL and DSQL 
statements.

Chapter 3, “Procedures and Triggers” Describes syntax and usage information for stored 
procedure and trigger language.

Chapter 4, “Keywords” Lists keywords, symbols, and punctuation, that have 
special meaning to InterBase.

Chapter 6, “Error Codes and Messages” Summarizes InterBase error messages and error codes.

Chapter 7, “System Tables and Views” Describes InterBase system tables and views that track 
metadata.

Chapter 8, “Character Sets and Collation Orders” Explains all about character sets and corresponding 
collation orders for a variety of environments and uses.

Appendix A, “InterBase Document Conventions” Lists typefaces and special characters used in this book to 
describe syntax and identify object types.

TABLE 1.1 Language Reference chapters
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CHAPTER

2
Chapter 2SQL Statement and

Function Reference

7KLV�FKDSWHU�SURYLGHV�WKH�V\QWD[�DQG�XVDJH�IRU�HDFK�,QWHU%DVH�64/�VWDWHPHQW��,W�LQFOXGHV�WKH�
IROORZLQJ�WRSLFV�

g 6WDWHPHQW�OLVW
g )XQFWLRQ�OLVW
g'DWDW\SHV
g (UURU�KDQGOLQJ
g 8VLQJ�VWDWHPHQW�DQG�IXQFWLRQ�GHILQLWLRQV
g $�UHIHUHQFH�HQWU\�IRU�HDFK�64/�VWDWHPHQW�VXSSRUWHG�E\�,QWHU%DVH

Database object naming conventions
:KHQ�DQ�DSSOLFDWLRQV�SURJUDPPHU�RU�HQG�XVHU�FUHDWHV�D�GDWDEDVH�REMHFW�RU�UHIHUV�WR�LW�E\�
QDPH��FDVH�LV�XQLPSRUWDQW��7KH�IROORZLQJ�OLPLWDWLRQV�RQ�QDPLQJ�GDWDEDVH�REMHFWV�PXVW�EH�
REVHUYHG�

g 6WDUW�HDFK�QDPH�ZLWK�DQ�DOSKDEHWLF�FKDUDFWHU��$²=�RU�D²]��
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CHAPTER 2 SQL STATEMENT AND FUNCTION REFERENCE
g 5HVWULFW�REMHFW�QDPHV�WR����FKDUDFWHUV��LQFOXGLQJ�GROODU�VLJQV������XQGHUVFRUHV��B�����WR����$�WR�
=��DQG�D�WR�]��6RPH�REMHFWV��VXFK�DV�FRQVWUDLQW�QDPHV��DUH�UHVWULFWHG�WR����E\WHV�LQ�OHQJWK�

g .HHS�REMHFW�QDPHV�XQLTXH��,Q�DOO�FDVHV��REMHFWV�RI�WKH�VDPH�W\SH³DOO�WDEOHV��IRU�H[DPSOH³
PXVW�EH�XQLTXH��,Q�PRVW�FDVHV��REMHFW�QDPHV�PXVW�DOVR�EH�XQLTXH�ZLWKLQ�WKH�GDWDEDVH��

)RU�PRUH�LQIRUPDWLRQ�DERXW�QDPLQJ�GDWDEDVH�REMHFWV�ZLWK�&5($7(�RU�'(&/$5(�VWDWHPHQWV��
VHH�WKH�/DQJXDJH�5HIHUHQFH�
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STATEMENT LIST
Statement list
7KLV�FKDSWHU�GHVFULEHV�WKH�IROORZLQJ�64/�VWDWHPHQWV�

ALTER DATABASE

ALTER DOMAIN

ALTER EXCEPTION

ALTER INDEX

ALTER PROCEDURE 

ALTER TABLE

ALTER TRIGGER

BASED ON

BEGIN DECLARE SECTION

CLOSE

CLOSE (BLOB)

COMMIT

CONNECT

CREATE DATABASE

CREATE DOMAIN

CREATE EXCEPTION

CREATE GENERATOR

CREATE INDEX

CREATE PROCEDURE

CREATE ROLE

CREATE SHADOW

CREATE TABLE

CREATE TRIGGER

CREATE VIEW

DECLARE CURSOR

DECLARE CURSOR (BLOB)

DECLARE EXTERNAL FUNCTION

DECLARE FILTER

DECLARE STATEMENT

DECLARE TABLE

DELETE

DESCRIBE

DISCONNECT 

DROP DATABASE

DROP DOMAIN

DROP EXCEPTION 

DROP EXTERNAL FUNCTION

DROP FILTER

DROP INDEX

DROP PROCEDURE

DROP ROLE

DROP SHADOW

DROP TABLE

DROP TRIGGER

DROP VIEW

END DECLARE SECTION

EVENT INIT

EVENT WAIT

EXECUTE

EXECUTE IMMEDIATE

EXECUTE PROCEDURE

FETCH

FETCH (BLOB)

GRANT

INSERT

INSERT CURSOR (BLOB)

OPEN

OPEN (BLOB)

PREPARE

REVOKE

ROLLBACK

SELECT

SET DATABASE

SET GENERATOR

SET NAMES

SET STATISTICS

SET TRANSACTION
LANGUAGE REFERENCE 5



CHAPTER 2 SQL STATEMENT AND FUNCTION REFERENCE
Function list
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�64/�IXQFWLRQV�GHVFULEHG�LQ�WKLV�FKDSWHU�

$JJUHJDWH�IXQFWLRQV�SHUIRUP�FDOFXODWLRQV�RYHU�D�VHULHV�RI�YDOXHV��VXFK�DV�WKH�FROXPQV�
UHWULHYHG�ZLWK�D�6(/(&7�VWDWHPHQW�

&RQYHUVLRQ�IXQFWLRQV�WUDQVIRUP�GDWDW\SHV��HLWKHU�FRQYHUWLQJ�WKHP�IURP�RQH�W\SH�WR�DQRWKHU��
RU�E\�FRQYHUWLQJ�&+$5$&7(5�GDWDW\SHV�WR�DOO�XSSHUFDVH�

7KH�QXPHULF�IXQFWLRQ��*(1B,'����SURGXFHV�D�V\VWHP�JHQHUDWHG�QXPEHU�WKDW�FDQ�EH�LQVHUWHG�
LQWR�D�FROXPQ�UHTXLULQJ�D�QXPHULF�GDWDW\SH�

Function Type Purpose

AVG() Aggregate Calculates the average of a set of values

CAST() Conversion Converts a column from one datatype to another

COUNT() Aggregate Returns the number of rows that satisfy a query’s search 
condition

GEN_ID() Numeric Returns a system-generated value

MAX() Aggregate Retrieves the maximum value from a set of values

MIN() Aggregate Retrieves the minimum value from a set of values

SUM() Aggregate Totals the values in a set of numeric values

UPPER() Conversion Converts a string to all uppercase

TABLE 2.1 SQL functions
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DATATYPES
Datatypes
,QWHU%DVH�VXSSRUWV�PRVW�64/�GDWDW\SHV��EXW�GRHV�QRW�GLUHFWO\�VXSSRUW�WKH�64/�'$7(��7,0(��
DQG�7,0(67$03�GDWDW\SHV��,Q�DGGLWLRQ�WR�VWDQGDUG�64/�GDWDW\SHV��,QWHU%DVH�DOVR�VXSSRUWV�
D�G\QDPLFDOO\�VL]DEOH�GDWDW\SH�FDOOHG�D�%ORE��DQG�DUUD\V�RI�GDWDW\SHV��,W�GRHV�QRW�VXSSRUW�
DUUD\V�RI�%OREV��7KH�IROORZLQJ�WDEOH�OLVWV�WKH�GDWDW\SHV�DYDLODEOH�WR�64/�VWDWHPHQWV�LQ�
,QWHU%DVH��

Name Size Range/Precision Description

BLOB Variable None Dynamically sizable; stores large data, such as 
graphics, text, and digitized voice

• Basic structural unit is segment

• Blob subtype describes Blob contents

CHAR(n) n characters 1 to 32,767 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 Jan 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 bits
(platform 
dependent)

1.7 × 10–308 to 1.7 × 10308 Scientific: 15 digits of precision

• The actual size of DOUBLE is platform dependent; 
most platforms support the 64-bit size

TABLE 2.2 Datatypes supported by InterBase 5.0
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Error handling
(YHU\�WLPH�DQ�H[HFXWDEOH�64/�VWDWHPHQW�LV�H[HFXWHG��WKH�64/&2'(�YDULDEOH�LV�VHW�WR�LQGLFDWH�
LWV�VXFFHVV�RU�IDLOXUH��64/&2'(�LV�QRW�JHQHUDWHG�IRU�GHFODUDWLYH�VWDWHPHQWV�WKDW�DUH�QRW�
H[HFXWHG��VXFK�DV�'(&/$5(�&85625��'(&/$5(�7$%/(��DQG�'(&/$5(�67$7(0(17�

7KH�IROORZLQJ�WDEOH�OLVWV�YDOXHV�WKDW�DUH�UHWXUQHG�WR�64/&2'(��

,Q�isql�ZKHQ�DQ�HUURU�RFFXUV��DQ�HUURU�PHVVDJH�LV�GLVSOD\HG�

FLOAT 32 bits 3.4 × 10–38 to 3.4 × 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.

SQLCODE Message Meaning

< 0 SQLERROR Error occurred; statement did not execute

0 SUCCESS Successful execution

+1–99 SQLWARNING System warning or informational message

+100 NOT FOUND No qualifying rows found, or end of current active set of rows 
reached

TABLE 2.3 SQLCODE and message summary

Name Size Range/Precision Description

TABLE 2.2 Datatypes supported by InterBase 5.0  (continued)
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USING STATEMENT AND FUNCTION DEFINITIONS
,Q�HPEHGGHG�DSSOLFDWLRQV��WKH�SURJUDPPHU�PXVW�SURYLGH�HUURU�KDQGOLQJ�E\�FKHFNLQJ�WKH�
YDOXH�RI�64/&2'(�

7R�FKHFN�64/&2'(��XVH�RQH�RU�D�FRPELQDWLRQ�RI�WKH�IROORZLQJ�DSSURDFKHV�
g 7HVW�IRU�64/&2'(�YDOXHV�ZLWK�WKH�:+(1(9(5 VWDWHPHQW�
g &KHFN�64/&2'(�GLUHFWO\��
g 8VH�WKH isc_print_sqlerror( ) URXWLQH�WR�GLVSOD\�VSHFLILF�HUURU�PHVVDJHV��

)RU�PRUH�LQIRUPDWLRQ�DERXW�HUURU�KDQGOLQJ��VHH�WKH�3URJUDPPHU·V�*XLGH�

Using statement and function definitions
(DFK�VWDWHPHQW�DQG�IXQFWLRQ�GHILQLWLRQ�LQFOXGHV�WKH�IROORZLQJ�HOHPHQWV�

0RVW�VWDWHPHQWV�FDQ�EH�XVHG�LQ�64/��'64/��DQG�isql��,Q�PDQ\�FDVHV��WKH�V\QWD[�LV�QHDUO\�
LGHQWLFDO��H[FHSW�WKDW�HPEHGGHG�64/�VWDWHPHQWV�PXVW�DOZD\V�EH�SUHFHGHG�E\�WKH�(;(&�64/�
NH\ZRUGV��(;(&�64/�LV�RPLWWHG�IURP�V\QWD[�VWDWHPHQWV�IRU�FODULW\�

,Q�RWKHU�FDVHV�WKHUH�DUH�VPDOO��EXW�VLJQLILFDQW�GLIIHUHQFHV�DPRQJ�64/��'64/��DQG�isql�
V\QWD[��,Q�WKHVH�FDVHV��VHSDUDWH�V\QWD[�VWDWHPHQWV�DSSHDU�XQGHU�WKH�VWDWHPHQW�KHDGLQJ�

Element Description

Title Statement name

Definition The statement’s main purpose and availability

Syntax Diagram of the statement and its parameters

Argument Parameters available for use with the statement

Description Information about using the statement

Examples Examples of using the statement in a program and in isql

See also Where to find more information about the statement or others related to it

TABLE 2.4 Statement and function format
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CHAPTER 2 SQL STATEMENT AND FUNCTION REFERENCE
ALTER DATABASE
$GGV�VHFRQGDU\�ILOHV�WR�WKH�FXUUHQW�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ ALTER {DATABASE | SCHEMA}

ADD <add_clause>;

<add_clause> = FILE ’<filespec>’ [<fileinfo>] [<add_clause>]

<fileinfo> = LENGTH [=] int [PAGE[S]] 

| STARTING [AT [PAGE]] int [<fileinfo>]

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ $/7(5�'$7$%$6(�DGGV�VHFRQGDU\�ILOHV�WR�DQ�H[LVWLQJ�GDWDEDVH��6HFRQGDU\�ILOHV�SHUPLW�
GDWDEDVHV�WR�VSUHDG�DFURVV�VWRUDJH�GHYLFHV��EXW�WKH\�PXVW�UHPDLQ�RQ�WKH�VDPH�QRGH�DV�WKH�
SULPDU\�GDWDEDVH�ILOH��$�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��

([DPSOH 7KH�IROORZLQJ isql�VWDWHPHQW�DGGV�VHFRQGDU\�ILOHV�WR�DQ�H[LVWLQJ�GDWDEDVH��

ALTER DATABASE 

ADD FILE ’employee.gd1’ 

STARTING AT PAGE 10001

LENGTH 10000

ADD FILE ’employee.gd2’ 

LENGTH 10000;

Argument Description

SCHEMA Alternative keyword for DATABASE

ADD FILE “<filespec>” Adds one or more secondary files to receive database pages after the 
primary file is filled; for a remote database, associate secondary files with 
the same node

LENGTH [=] int [PAGE[S]] Specifies the range of pages for a secondary file by providing the number 
of pages in each file

STARTING [AT [PAGE]] int Specifies a range of pages for a secondary file by providing the starting 
page number 
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ALTER DOMAIN
6HH�$OVR &5($7(�'$7$%$6(��'523�'$7$%$6(

6HH�WKH�'DWD�'HILQLWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�PXOWL�ILOH�GDWDEDVHV�DQG�WKH�
2SHUDWLRQV�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�H[FOXVLYH�GDWDEDVH�DFFHVV�

ALTER DOMAIN 
&KDQJHV�D�GRPDLQ�GHILQLWLRQ��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ ALTER DOMAIN name {

[SET DEFAULT {literal | NULL | USER}] 

| [DROP DEFAULT] 

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

| [DROP CONSTRAINT]

};

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

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�
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'HVFULSWLRQ $/7(5�'20$,1�FKDQJHV�DQ\�DVSHFW�RI�DQ�H[LVWLQJ�GRPDLQ�H[FHSW�LWV�GDWDW\SH�DQG�127�
18//�VHWWLQJ��&KDQJHV�PDGH�WR�D�GRPDLQ�GHILQLWLRQ�DIIHFW�DOO�FROXPQ�GHILQLWLRQV�EDVHG�RQ�
WKH�GRPDLQ�WKDW�KDYH�QRW�EHHQ�RYHUULGGHQ�DW�WKH�WDEOH�OHYHO�

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�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQWV�FUHDWH�D�GRPDLQ�WKDW�PXVW�KDYH�D�YDOXH�!��������WKHQ�DOWHU�LW�
E\�VHWWLQJ�D�GHIDXOW�RI�������

CREATE DOMAIN CUSTNO

AS INTEGER

CHECK (VALUE > 1000);

ALTER DOMAIN CUSTNO SET DEFAULT 9999;

6HH�$OVR &5($7(�'20$,1��&5($7(�7$%/(��'523�'20$,1

)RU�D�FRPSOHWH�GLVFXVVLRQ�RI�FUHDWLQJ�GRPDLQV��DQG�XVLQJ�WKHP�WR�FUHDWH�FROXPQ�GHILQLWLRQV��
VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

Argument Description

name Name of an existing domain

SET DEFAULT Specifies a default column value that is entered when no other entry 
is made. Values:

• literal—Inserts a specified string, numeric value, or date value

• NULL—Enters a NULL value

• USER—Enters the user name of the current user; column must be of 
compatible text type to use the default

• Defaults set at column level override defaults set at the domain level

DROP DEFAULT Drops an existing default

ADD [CONSTRAINT] CHECK
<dom_search_condition>

Adds a CHECK constraint to the domain definition; a domain definition 
can include only one CHECK constraint 

DROP CONSTRAINT Drops CHECK constraint from the domain definition
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ALTER EXCEPTION
ALTER EXCEPTION
&KDQJHV�WKH�PHVVDJH�DVVRFLDWHG�ZLWK�DQ�H[LVWLQJ�H[FHSWLRQ��$YDLODEOH�LQ�'64/�DQG�isql�

6\QWD[ ALTER EXCEPTION name ’message’

'HVFULSWLRQ $/7(5�(;&(37,21�FKDQJHV�WKH�WH[W�RI�DQ�H[FHSWLRQ�HUURU�PHVVDJH��

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

([DPSOH 7KLV�isql�VWDWHPHQW�DOWHUV�WKH�PHVVDJH�RI�DQ�H[FHSWLRQ�

ALTER EXCEPTION CUSTOMER_CHECK ’Hold shipment for customer remittance.’;

6HH�$OVR $/7(5�352&('85(��$/7(5�75,**(5��&5($7(�(;&(37,21� &5($7(�352&('85(��
&5($7(�75,**(5��'523�(;&(37,21

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ��UDLVLQJ��DQG�KDQGOLQJ�H[FHSWLRQV��VHH�WKH�'DWD�'HILQLWLRQ�
*XLGH�

Argument Description

name Name of an existing exception message

“message” Quoted string containing ASCII values
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ALTER INDEX
$FWLYDWHV�RU�GHDFWLYDWHV�DQ�LQGH[��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ ALTER INDEX name {ACTIVE | INACTIVE};

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ $/7(5�,1'(;�PDNHV�DQ�LQDFWLYH�LQGH[�DYDLODEOH�IRU�XVH��RU�GLVDEOHV�WKH�XVH�RI�DQ�DFWLYH�
LQGH[��'HDFWLYDWLQJ�DQG�UHDFWLYDWLQJ�DQ�LQGH[�LV�XVHIXO�ZKHQ�FKDQJHV�LQ�WKH�GLVWULEXWLRQ�RI�
LQGH[HG�GDWD�FDXVH�WKH�LQGH[�WR�EHFRPH�XQEDODQFHG��

%HIRUH�LQVHUWLQJ�RU�XSGDWLQJ�D�ODUJH�QXPEHU�RI�URZV��GHDFWLYDWH�D�WDEOH·V�LQGH[HV�WR�DYRLG�
DOWHULQJ�WKH�LQGH[�LQFUHPHQWDOO\��:KHQ�ILQLVKHG��UHDFWLYDWH�WKH�LQGH[��5HDFWLYDWLQJ�D�
GHDFWLYDWHG�LQGH[�UHEXLOGV�DQG�UHEDODQFHV�DQ�LQGH[�

,I�DQ�LQGH[�LV�LQ�XVH��$/7(5�,1'(;�GRHV�QRW�WDNH�HIIHFW�XQWLO�WKH�LQGH[�LV�QR�ORQJHU�LQ�XVH�

$/7(5�,1'(;�IDLOV�DQG�UHWXUQV�DQ�HUURU�LI�WKH�LQGH[�LV�GHILQHG�IRU�D�81,48(��35,0$5<�.(<��
RU�)25(,*1�.(<�FRQVWUDLQW��7R�DOWHU�VXFK�DQ�LQGH[��XVH�'523�,1'(;�WR�GHOHWH�WKH�LQGH[��
WKHQ�UHFUHDWH�LW�ZLWK�&5($7(�,1'(;�

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

Note 7R�DGG�RU�GURS�LQGH[�FROXPQV�RU�NH\V��XVH�'523�,1'(;�WR�GHOHWH�WKH�LQGH[��WKHQ�
UHFUHDWH�LW�ZLWK�&5($7(�,1'(;��

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

ALTER INDEX BUDGETX INACTIVE;

ALTER INDEX BUDGETX ACTIVE;

6HH�$OVR $/7(5�7$%/(��&5($7(�,1'(;��'523�,1'(;��6(7�67$7,67,&6

Argument Description

name Name of an existing index

ACTIVE Changes an INACTIVE index to an ACTIVE one

INACTIVE Changes an ACTIVE index to an INACTIVE one
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ALTER PROCEDURE
ALTER PROCEDURE
&KDQJHV�WKH�GHILQLWLRQ�RI�DQ�H[LVWLQJ�VWRUHG�SURFHGXUH��$YDLODEOH�LQ�'64/�DQG�isql�

6\QWD[ ALTER PROCEDURE name

[(param <datatype> [, param <datatype> …])] 

[RETURNS ( param <datatype> [, param <datatype> …]) ]

AS <procedure_body>  [terminator ]

'HVFULSWLRQ $/7(5�352&('85(�FKDQJHV�DQ�H[LVWLQJ�VWRUHG�SURFHGXUH�ZLWKRXW�DIIHFWLQJ�LWV�
GHSHQGHQFLHV��,W�FDQ�PRGLI\�D�SURFHGXUH·V�LQSXW�SDUDPHWHUV��RXWSXW�SDUDPHWHUV��DQG�ERG\�

7KH�FRPSOHWH�SURFHGXUH�KHDGHU�DQG�ERG\�PXVW�EH�LQFOXGHG�LQ�WKH�$/7(5�352&('85(�
VWDWHPHQW��7KH�V\QWD[�LV�H[DFWO\�WKH�VDPH�DV�&5($7(�352&('85(��H[FHSW�&5($7(�LV�
UHSODFHG�E\�$/7(5�

,03257$17 %H�FDUHIXO�DERXW�FKDQJLQJ�WKH�W\SH��QXPEHU��DQG�RUGHU�RI�LQSXW�DQG�RXWSXW�SDUDPHWHUV�WR�D�
SURFHGXUH��VLQFH�H[LVWLQJ�DSSOLFDWLRQ�FRGH�PD\�DVVXPH�WKH�SURFHGXUH�KDV�LWV�RULJLQDO�IRUPDW�

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

3URFHGXUHV�LQ�XVH�DUH�QRW�DOWHUHG�XQWLO�WKH\�DUH�QR�ORQJHU�LQ�XVH�

$/7(5�352&('85(�FKDQJHV�WDNH�HIIHFW�ZKHQ�WKH\�DUH�FRPPLWWHG��&KDQJHV�DUH�WKHQ�
UHIOHFWHG�LQ�DOO�DSSOLFDWLRQV�WKDW�XVH�WKH�SURFHGXUH�ZLWKRXW�UHFRPSLOLQJ�RU�UHOLQNLQJ�

Argument Description

name Name of an existing procedure

param <datatype> Input parameters used by the procedure; legal datatypes are listed 
under CREATE PROCEDURE

RETURNS param <datatype> Output parameters used by the procedure; legal datatypes are listed 
under CREATE PROCEDURE

<procedure_body> The procedure body. Includes:

• Local variable declaUDWLRQV
• $�EORFN�RI�VWDWHPHQWs in procedure and trigger language

See CREATE PROCEDURE for a complete description

terminator Terminator defined by the isql SET TERM command to signify the end 
of the procedure body; required by isql
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([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQWV�DOWHU�WKH�*(7B(03B352-�SURFHGXUH��FKDQJLQJ�WKH�UHWXUQ�
SDUDPHWHU�WR�KDYH�D�GDWDW\SH�RI�9$5&+$5�����

SET TERM !! ; 

ALTER PROCEDURE GET_EMP_PROJ (EMP_NO SMALLINT) 

RETURNS (PROJ_ID VARCHAR(20)) AS

BEGIN

FOR SELECT PROJ_ID

FROM EMPLOYEE_PROJECT

WHERE EMP_NO = :emp_no

INTO :proj_id

DO

SUSPEND;

END !!

SET TERM ; !!

6HH�$OVR &5($7(�352&('85(��'523�352&('85(��(;(&87(�352&('85(

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�DQG�XVLQJ�SURFHGXUHV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH��

)RU�D�FRPSOHWH�GHVFULSWLRQ�RI�WKH�VWDWHPHQWV�LQ�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��VHH�&KDSWHU�
���´3URFHGXUHV�DQG�7ULJJHUV�µ

ALTER TABLE
&KDQJHV�D�WDEOH�E\�DGGLQJ�RU�GURSSLQJ�FROXPQV�RU�LQWHJULW\�FRQVWUDLQWV��$YDLODEOH�LQ�64/��
'64/��DQG�isql�

6\QWD[ ALTER TABLE table <operation> [, <operation> …];

<operation> = {ADD <col_def> 

| ADD <tconstraint> 

| DROP col 

| DROP CONSTRAINT constraint}

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

[DEFAULT { literal | NULL | USER}]  

[NOT NULL] 

[ <col_constraint>] 

[COLLATE collation]

<col_constraint> = [CONSTRAINT constraint]  <constraint_def>
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ALTER TABLE
<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}]

}

<datatype> = {

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

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

| DATE [ <array_dim>] 

| {CHAR | CHARACTER | CHARACTER VARYING | VARCHAR} 

[(1…32767)] [ <array_dim>] [CHARACTER SET charname] 

| {NCHAR | NATIONAL CHARACTER | NATIONAL CHAR} 

[VARYING] [(1…32767)] [ <array_dim>] 

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

[CHARACTER SET charname]

| BLOB [( seglen [, subtype])]

}

<array_dim> = [[x:]y [, [x:]y …] ]

<tconstraint> = [CONSTRAINT constraint]  <tconstraint_def>

<tconstraint_def> = {

{PRIMARY KEY | UNIQUE} ( col [, col …]) 

| CHECK ( <search_condition>)

| 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}]

}

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

1RWHV�RQ�$/7(5�7$%/(�V\QWD[
g 7KH�FROXPQ�FRQVWUDLQWV�IRU�UHIHUHQWLDO�LQWHJULW\�DUH�QHZ�LQ�,QWHU%DVH������6HH��FRQVWUDLQWBGHI!�
LQ�7DEOH�����DQG�WKH�'HVFULSWLRQ�IRU�$/7(5�7$%/(�

g <RX�FDQQRW�VSHFLI\�D�&2//$7(�FODXVH�IRU�%ORE�FROXPQV�
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g:KHQ�GHFODULQJ�DUUD\V��\RX�PXVW�LQFOXGH�WKH�RXWHUPRVW�EUDFNHWV��VKRZQ�EHORZ�LQ�EROG��)RU�
H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D���E\���WZR�GLPHQVLRQDO�DUUD\�RI�VWULQJV��HDFK�RI�
ZKLFK�LV���FKDUDFWHUV�ORQJ�

my_array = varchar(6)[5,5]

8VH�WKH�FRORQ�����WR�VSHFLI\�DQ�DUUD\�ZLWK�D�VWDUWLQJ�SRLQW�RWKHU�WKDQ����7KH�IROORZLQJ�H[DPSOH�
FUHDWHV�DQ�DUUD\�RI�LQWHJHUV�WKDW�EHJLQV�DW����DQG�HQGV�DW����

my_array = integer[20:30]

g )RU�WKH�IXOO�V\QWD[�RI��VHDUFKBFRQGLWLRQ!��VHH�&5($7(�7$%/(�

Argument Description

table Name of an existing table to modify

<operation> Action to perform on the table. Valid options are:

• ADD a new column or table constraint to a table

• DROP an existing column or constraint from a table

<col_def> Description of a new column to add

• Must include a column name and <datatype>

• Can also include default values, column constraints, and a specific collation 
order

col Name of the column to add or drop; column name must be unique within the 
table

<datatype> Datatype of the column; see “Datatypes” on page 7.

COMPUTED [BY] <expr> Specifies that the value of the column’s data is calculated from <expr> at 
runtime and is therefore not allocated storage space in the database

• <expr> can be any arithmetic expression valid for the datatypes in the 
expression

• Any columns referenced in <expr> must exist before they can be used in 
<expr>

• <expr> cannot reference Blob columns

• <expr> must return a single value, and cannot return an array

domain Name of an existing domain

TABLE 2.5 The ALTER TABLE statement
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ALTER TABLE
DEFAULT Specifies a default value for column data; this value is entered when no other 
entry is made; possible values are:

• literal: Inserts a specified string, numeric value, or date value

• NULL: Enters a NULL value

• USER: Enters the user name of the current user; column must be of 
compatible text type to use the default

Defaults set at column level override defaults set at the domain level

CONSTRAINT <constraint> Name of a column or table constraint; the constraint name must be unique 
within the table

<constraint_def> Specifies the kind of column constraint; valid options are UNIQUE, PRIMARY KEY, 
CHECK, and REFERENCES

CHECK <search condition> An attempt to enter a new value in the column fails if the value does not meet 
the search_condition

REFERENCES Specifies that the column values are derived from column values in another 
table; if you do not specify column names, InterBase looks for a column with 
the same name as the referencing column in the referenced table

ON DELETE |ON UPDATE Used with REFERENCES: Changes a foreign key whenever the referenced 
primary key changes; valid options are:

• [Default] NO ACTION: Does not change the foreign key; may cause the primary 
key update to fail due to referential integrity checks 

• CASCADE: For ON DELETE, deletes the corresponding foreign key; for ON UPDATE, 
updates the corresponding foreign key to the new value of the primary key

• SET NULL: Sets all the columns of the corresponding foreign key to NULL

• SET DEFAULT: Sets every column of the corresponding foreign key is set to its 
default value in effect when the referential integrity constraint is defined; 
when the default for a foreign column changes after the referential integrity 
constraint is defined, the change does not have an effect on the default value 
used in the referential integrity constraint

NOT NULL Specifies that a column cannot contain a NULL value

• If a table already has rows, a new column cannot be NOT NULL

• NOT NULL is a column attribute only 

DROP CONSTRAINT Drops the specified table constraint

Argument Description

TABLE 2.5 The ALTER TABLE statement
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'HVFULSWLRQ $/7(5�7$%/(�PRGLILHV�WKH�VWUXFWXUH�RI�DQ�H[LVWLQJ�WDEOH��$�VLQJOH�$/7(5�7$%/(�VWDWHPHQW�
FDQ�SHUIRUP�PXOWLSOH�DGGV�DQG�GURSV�

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

g $/7(5�7$%/(�IDLOV�LI�WKH�QHZ�GDWD�LQ�D�WDEOH�YLRODWHV�D�35,0$5<�.(<�RU�81,48(�FRQVWUDLQW�
GHILQLWLRQ�DGGHG�WR�WKH�WDEOH��'URSSLQJ�D�FROXPQ�IDLOV�LI�DQ\�RI�WKH�IROORZLQJ�DUH�WUXH�

Ã 7KH�FROXPQ�LV�SDUW�RI�D�81,48(��35,0$5<��RU�)25(,*1�.(<�FRQVWUDLQW

Ã 7KH�FROXPQ�LV�XVHG�LQ�D�&+(&.�FRQVWUDLQW�

Ã 7KH�FROXPQ�LV�XVHG�LQ�WKH�YDOXH�H[SUHVVLRQ�RI�D�FRPSXWHG�FROXPQ

Ã 7KH�FROXPQ�LV�UHIHUHQFHG�E\�DQRWKHU�GDWDEDVH�REMHFW�VXFK�DV�D�YLHZ

,03257$17 :KHQ�D�FROXPQ�LV�GURSSHG��DOO�GDWD�VWRUHG�LQ�LW�LV�ORVW�

5HIHUHQWLDO�LQWHJULW\�FRQVWUDLQWV

g 7R�HQVXUH�WKDW�WKH�UHIHUHQWLDO�LQWHJULW\�RI�IRUHLJQ�NH\V�LV�SUHVHUYHG��XVH�WKH�21�83'$7(�DQG�
21�'(/(7(�RSWLRQV�IRU�DOO�5()(5(1&(6�VWDWHPHQWV��7KH�YDOXHV�IRU�WKHVH�FDVFDGLQJ�
UHIHUHQWLDO�LQWHJULW\�RSWLRQV�DUH�JLYHQ�LQ�7DEOH������́ 7KH�$/7(5�7$%/(�VWDWHPHQWµ�RQ�SDJH�
���

g ,I�\RX�GR�QRW�XVH�WKH�21�83'$7(�DQG�21�'(/(7(�RSWLRQV��\RX�PXVW�GURS�WKH�FRQVWUDLQW�
RU�FRPSXWHG�FROXPQ�EHIRUH�GURSSLQJ�WKH�WDEOH�FROXPQ��7R�GURS�D�35,0$5<�.(<�RU�
81,48(�FRQVWUDLQWV�WKDW�LV�UHIHUHQFHG�E\�)25(,*1�.(<�FRQVWUDLQWV��GURS�WKH�)25(,*1�
.(<�FRQVWUDLQW�EHIRUH�GURSSLQJ�WKH�35,0$5<�.(<�RU�81,48(�NH\�LW�UHIHUHQFHV��

g <RX�FDQ�FUHDWH�D�)25(,*1�.(<�UHIHUHQFH�WR�D�WDEOH�WKDW�LV�RZQHG�E\�VRPHRQH�HOVH�RQO\�LI�
WKDW�RZQHU�KDV�H[SOLFLWO\�JUDQWHG�\RX�WKH�5()(5(1&(6�SULYLOHJH�RQ�WKDW�WDEOH�XVLQJ�*5$17��
$Q\�XVHU�ZKR�XSGDWHV�\RXU�IRUHLJQ�NH\�WDEOH�PXVW�KDYH�5()(5(1&(6�RU�6(/(&7�SULYLOHJHV�
RQ�WKH�UHIHUHQFHG�SULPDU\�NH\�WDEOH�

g ,QWHU%DVH�����PDLQWDLQV�FRPSDWLELOLW\�ZLWK�WKH�SUHYLRXV�YHUVLRQV�RI�,QWHU%DVH��VR�FKDQJHV�WR�
H[LVWLQJ�FRGH�DUH�QRW�UHTXLUHG��7KH�GHIDXOW�DFWLRQ��12�$&7,21��SURYLGHV�WKH�VDPH�EHKDYLRU�
DV�WKH�SUHYLRXV�YHUVLRQ�RI�,QWHU%DVH��

<table_constraint> Description of the new table constraint; constraints can be PRIMARY KEY, UNIQUE, 
FOREIGN KEY, or CHECK 

COLLATE collation Establishes a default sorting behavior for the column; see Chapter 8, 
“Character Sets and Collation Orders” for more information

Argument Description

TABLE 2.5 The ALTER TABLE statement
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ALTER TRIGGER
g <RX�FDQ�DGG�D�FKHFN�FRQVWUDLQW�WR�D�FROXPQ�WKDW�LV�EDVHG�RQ�D�GRPDLQ��EXW�EH�DZDUH�WKDW�
FKDQJHV�WR�WDEOHV�WKDW�FRQWDLQ�&+(&.�FRQVWUDLQWV�ZLWK�VXETXHULHV�PD\�FDXVH�FRQVWUDLQW�
YLRODWLRQV�

g1DPLQJ�FROXPQ�FRQVWUDLQWV�LV�RSWLRQDO��,I�\RX�GR�QRW�VSHFLI\�D�QDPH��,QWHU%DVH�DVVLJQV�D�
V\VWHP�JHQHUDWHG�QDPH��$VVLJQLQJ�D�GHVFULSWLYH�QDPH�FDQ�PDNH�D�FRQVWUDLQW�HDVLHU�WR�ILQG�IRU�
FKDQJLQJ�RU�GURSSLQJ��DQG�HDVLHU�WR�ILQG�ZKHQ�LWV�QDPH�DSSHDUV�LQ�D�FRQVWUDLQW�YLRODWLRQ�HUURU�
PHVVDJH�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�DGGV�D�FROXPQ�WR�D�WDEOH�DQG�GURSV�D�FROXPQ�

ALTER TABLE COUNTRY

ADD CAPITAL VARCHAR(25),

DROP CURRENCY;

7KLV�VWDWHPHQW�UHVXOWV�LQ�WKH�ORVV�RI�DOO�GDWD�LQ�WKH�GURSSHG�&855(1&<�FROXPQ�

7KH�QH[W�isql�VWDWHPHQW�DGGV�WZR�FROXPQV�WR�D�WDEOH�DQG�GHILQHV�D�81,48(�FRQVWUDLQW�RQ�
RQH�RI�WKHP��

ALTER TABLE COUNTRY

ADD CAPITAL VARCHAR(25) NOT NULL UNIQUE,

ADD LARGEST_CITY VARCHAR(25) NOT NULL;

6HH�$OVR $/7(5�'20$,1��&5($7(�'20$,1��&5($7(�7$%/(

)RU�PRUH�LQIRUPDWLRQ�DERXW�DOWHULQJ�WDEOHV��VHH�WKH�3URJUDPPHU·V�*XLGH�

ALTER TRIGGER
&KDQJHV�DQ�H[LVWLQJ�WULJJHU��$YDLODEOH�LQ�'64/�DQG�isql�

6\QWD[ ALTER TRIGGER name

[ACTIVE | INACTIVE]

[{BEFORE | AFTER} {DELETE | INSERT | UPDATE}]

[POSITION number]

[AS <trigger_body>] [terminator] 

Argument Description

name Name of an existing trigger

ACTIVE [Default] Specifies that a trigger action takes effect when fired

INACTIVE Specifies that a trigger action does not take effect
LANGUAGE REFERENCE 21



CHAPTER 2 SQL STATEMENT AND FUNCTION REFERENCE
'HVFULSWLRQ $/7(5�75,**(5�FKDQJHV�WKH�GHILQLWLRQ�RI�DQ�H[LVWLQJ�WULJJHU��,I�DQ\�RI�WKH�DUJXPHQWV�WR�
$/7(5�75,**(5�DUH�RPLWWHG��WKHQ�WKH\�GHIDXOW�WR�WKHLU�FXUUHQW�YDOXHV��WKDW�LV�WKH�YDOXH�
VSHFLILHG�E\�&5($7(�75,**(5��RU�WKH�ODVW�$/7(5�75,**(5�

$/7(5�75,**(5�FDQ�FKDQJH�
g +HDGHU�LQIRUPDWLRQ�RQO\��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�

g %RG\�LQIRUPDWLRQ�RQO\��WKH�WULJJHU�VWDWHPHQWV�WKDW�IROORZ�WKH�$6�FODXVH�
g +HDGHU�DQG�WULJJHU�ERG\�LQIRUPDWLRQ��,Q�WKLV�FDVH��WKH�QHZ�WULJJHU�GHILQLWLRQ�UHSODFHV�WKH�ROG�
WULJJHU�GHILQLWLRQ�

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

Note 7R�DOWHU�D�WULJJHU�GHILQHG�DXWRPDWLFDOO\�E\�D�&+(&.�FRQVWUDLQW�RQ�D�WDEOH��XVH�$/7(5�
7$%/(�WR�FKDQJH�WKH�FRQVWUDLQW�GHILQLWLRQ�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�PRGLILHV�WKH�WULJJHU��6(7B&867B12��WR�EH�LQDFWLYH�

ALTER TRIGGER SET_CUST_NO INACTIVE;

7KH�QH[W�isql�VWDWHPHQW�PRGLILHV�WKH�WULJJHU��6(7B&867B12��WR�LQVHUW�D�URZ�LQWR�WKH�WDEOH��
1(:B&86720(56��IRU�HDFK�QHZ�FXVWRPHU�

BEFORE Specifies the trigger fires before the associated operation takes place

AFTER Specifies the trigger fires after the associated operation takes place

DELETE|INSERT 
|UPDATE

Specifies the table operation that causes the trigger to fire

POSITION number Specifies order of firing 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

• Triggers for a table need not be consecutive; triggers on the same action with 
the same position number fire in random order

<trigger_body> Body of the trigger: a block of statements in procedure and trigger language

• See CREATE TRIGGER for a complete description

terminator Terminator defined by the isql SET TERM command to signify the end of the 
trigger body; not needed when altering only the trigger header

Argument Description
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AVG( )
SET TERM !! ;

ALTER TRIGGER SET_CUST_NO FOR CUSTOMER

BEFORE INSERT AS

BEGIN

NEW.CUST_NO = GEN_ID(CUST_NO_GEN, 1);

INSERT INTO NEW_CUSTOMERS(NEW.CUST_NO, TODAY)

END !!

SET TERM ; !!

6HH�$OVR &5($7(�75,**(5��'523�75,**(5

)RU�D�FRPSOHWH�GHVFULSWLRQ�RI�WKH�VWDWHPHQWV�LQ�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��VHH�&KDSWHU�
���´3URFHGXUHV�DQG�7ULJJHUV�µ

)RU�PRUH�LQIRUPDWLRQ�DERXW�WULJJHUV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

AVG( )
&DOFXODWHV�WKH�DYHUDJH�RI�QXPHULF�YDOXHV�LQ�D�VSHFLILHG�FROXPQ�RU�H[SUHVVLRQ��$YDLODEOH�LQ�
64/��'64/��DQG�isql�

6\QWD[ AVG ([ALL] <val> | DISTINCT <val>)

'HVFULSWLRQ $9*���LV�DQ�DJJUHJDWH�IXQFWLRQ�WKDW�UHWXUQV�WKH�DYHUDJH�RI�WKH�YDOXHV�LQ�D�VSHFLILHG�FROXPQ�
RU�H[SUHVVLRQ��2QO\�QXPHULF�GDWDW\SHV�DUH�DOORZHG�DV�LQSXW�WR�$9*���

,I�D�ILHOG�YDOXH�LQYROYHG�LQ�D�FDOFXODWLRQ�LV�18//�RU�XQNQRZQ��LW�LV�DXWRPDWLFDOO\�H[FOXGHG�
IURP�WKH�FDOFXODWLRQ��$XWRPDWLF�H[FOXVLRQ�SUHYHQWV�DYHUDJHV�IURP�EHLQJ�VNHZHG�E\�
PHDQLQJOHVV�GDWD�

$9*���FRPSXWHV�LWV�YDOXH�RYHU�D�UDQJH�RI�VHOHFWHG�URZV��,I�WKH�QXPEHU�RI�URZV�UHWXUQHG�E\�D�
6(/(&7�LV�]HUR��$9*���UHWXUQV�D�18//�YDOXH�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�UHWXUQV�WKH�DYHUDJH�RI�DOO�URZV�LQ�D�WDEOH�

EXEC SQL

SELECT AVG (BUDGET) FROM DEPARTMENT INTO :avg_budget;

Argument Description

ALL Returns the average of all values

DISTINCT Eliminates duplicate values before calculating the average

<val> A column or expression that evaluates to a numeric datatype
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7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�GHPRQVWUDWHV�WKH�XVH�RI�680����$9*����0,1����DQG�0$;���
RYHU�D�VXEVHW�RI�URZV�LQ�D�WDEOH�

EXEC SQL

SELECT SUM (BUDGET), AVG (BUDGET), MIN (BUDGET), MAX (BUDGET)

FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept

INTO :tot_budget, :avg_budget, :min_budget, :max_budget;

6HH�$OVR &2817����0$;����0,1����680��

BASED ON 
'HFODUHV�D�KRVW�ODQJXDJH�YDULDEOH�EDVHG�RQ�D�FROXPQ��$YDLODEOH�LQ�64/�

6\QWD[ BASED [ON] [dbhandle.]table.col[.SEGMENT] variable; 

'HVFULSWLRQ %$6('�21�LV�D�SUHSURFHVVRU�GLUHFWLYH�WKDW�FUHDWHV�D�KRVW�ODQJXDJH�YDULDEOH�EDVHG�RQ�D�
FROXPQ�GHILQLWLRQ��7KH�KRVW�YDULDEOH�LQKHULWV�WKH�DWWULEXWHV�GHVFULEHG�IRU�WKH�FROXPQ�DQG�
DQ\�FKDUDFWHULVWLFV�WKDW�PDNH�WKH�YDULDEOH�W\SH�FRQVLVWHQW�ZLWK�WKH�SURJUDPPLQJ�ODQJXDJH�LQ�
XVH��)RU�H[DPSOH��LQ�&��%$6('�21�DGGV�RQH�E\WH�WR�&+$5�DQG�9$5&+$5�YDULDEOHV�WR�
DFFRPPRGDWH�WKH�18//�FKDUDFWHU�WHUPLQDWRU�

8VH�%$6('�21�LQ�D�SURJUDP·V�YDULDEOH�GHFODUDWLRQ�VHFWLRQ��

Note %$6('�21�GRHV�QRW�UHTXLUH�WKH�(;(&�64/�NH\ZRUGV�

Argument Description

dbhandle Handle for the database in which a table resides in a multi-database program; 
dbhandle must be previously declared in a SET DATABASE statement

table.col Name of table and name of column on which the variable is based

.SEGMENT Bases the local variable size on the segment length of the Blob column during BLOB 
FETCH operations; use only when table.col refers to a column of BLOB datatype

variable Name of the host-language variable that inherits the characteristics of a database 
column
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BEGIN DECLARE SECTION
7R�GHFODUH�D�KRVW�ODQJXDJH�YDULDEOH�ODUJH�HQRXJK�WR�KROG�D�%ORE�VHJPHQW�GXULQJ�)(7&+�
RSHUDWLRQV��XVH�WKH�6(*0(17�RSWLRQ�RI�WKH�%$6('�21�FODXVH��7KH�YDULDEOH·V�VL]H�LV�GHULYHG�
IURP�WKH�VHJPHQW�OHQJWK�RI�D�%ORE�FROXPQ��,I�WKH�VHJPHQW�OHQJWK�IRU�WKH�%ORE�FROXPQ�LV�
FKDQJHG�LQ�WKH�GDWDEDVH��UHFRPSLOH�WKH�SURJUDP�WR�DGMXVW�WKH�VL]H�RI�KRVW�YDULDEOHV�FUHDWHG�
ZLWK�%$6('�21�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�VWDWHPHQWV�GHFODUH�D�KRVW�YDULDEOH�EDVHG�RQ�D�FROXPQ�

EXEC SQL

BEGIN DECLARE SECTION

BASED_ON EMPLOYEE.SALARY salary;

EXEC SQL

END DECLARE SECTION;

6HH�$OVR %(*,1�'(&/$5(�6(&7,21��&5($7(�7$%/(��(1'�'(&/$5(�6(&7,21

BEGIN DECLARE SECTION
,GHQWLILHV�WKH�VWDUW�RI�D�KRVW�ODQJXDJH�YDULDEOH�GHFODUDWLRQ�VHFWLRQ��$YDLODEOH�LQ�64/�

6\QWD[ BEGIN DECLARE SECTION;

'HVFULSWLRQ %(*,1�'(&/$5(�6(&7,21�LV�XVHG�LQ�HPEHGGHG�64/�DSSOLFDWLRQV�WR�LGHQWLI\�WKH�VWDUW�RI�
KRVW�ODQJXDJH�YDULDEOH�GHFODUDWLRQV�IRU�YDULDEOHV�WKDW�ZLOO�EH�XVHG�LQ�VXEVHTXHQW�64/�
VWDWHPHQWV��%(*,1�'(&/$5(�6(&7,21�LV�DOVR�D�SUHSURFHVVRU�GLUHFWLYH�WKDW�LQVWUXFWV�gpre�
WR�GHFODUH�64/&2'(�DXWRPDWLFDOO\�IRU�WKH�DSSOLFDWLRQV�SURJUDPPHU�

,03257$17 %(*,1�'(&/$5(�6(&7,21�PXVW�DOZD\V�DSSHDU�ZLWKLQ�D�PRGXOH·V�JOREDO�YDULDEOH�
GHFODUDWLRQ�VHFWLRQ�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQWV�GHFODUH�D�VHFWLRQ�DQG�D�KRVW�ODQJXDJH�YDULDEOH�

EXEC SQL

BEGIN DECLARE SECTION;

BASED ON EMPLOYEE.SALARY salary;

EXEC SQL

END DECLARE SECTION;

6HH�$OVR %$6('�21��(1'�'(&/$5(�6(&7,21
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CAST( )
&RQYHUWV�D�FROXPQ�IURP�RQH�GDWDW\SH�WR�DQRWKHU��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ CAST (<val> AS <datatype>)

'HVFULSWLRQ &$67���DOORZV�PL[LQJ�RI�QXPHULFV�DQG�FKDUDFWHUV�LQ�D�VLQJOH�H[SUHVVLRQ�E\�FRQYHUWLQJ��YDO!�
WR�D�VSHFLILHG�GDWDW\SH�

1RUPDOO\��RQO\�VLPLODU�GDWDW\SHV�FDQ�EH�FRPSDUHG�LQ�VHDUFK�FRQGLWLRQV��&$67���FDQ�EH�XVHG�
LQ�VHDUFK�FRQGLWLRQV�WR�WUDQVODWH�RQH�GDWDW\SH�LQWR�DQRWKHU�IRU�FRPSDULVRQ�SXUSRVHV�

'DWDW\SHV�FDQ�EH�FRQYHUWHG�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

$Q�HUURU�UHVXOWV�LI�D�JLYHQ�GDWDW\SH�FDQQRW�EH�FRQYHUWHG�LQWR�WKH�GDWDW\SH�VSHFLILHG�LQ�&$67��.

([DPSOH ,Q�WKH�IROORZLQJ�:+(5(�FODXVH��&$67���LV�XVHG�WR�WUDQVODWH�D�&+$5$&7(5�GDWDW\SH��
,17(59,(:B'$7(��WR�D�'$7(�GDWDW\SH�WR�FRPSDUH�DJDLQVW�D�'$7(�GDWDW\SH��+,5(B'$7(�

. . .

WHERE HIRE_DATE = CAST (INTERVIEW_DATE AS DATE);

6HH�$OVR 833(5��

Argument Description

<val> A column, constant, or expression; in SQL, <val> can also be a host-language 
variable, function, or UDF

<datatype> Datatype to which to convert

From datatype class To datatype class

Numeric character, varying character, date

Character, varying character numeric, date

Date character, varying character, date

Blob, arrays —

TABLE 2.6 Compatible datatypes for CAST()
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CLOSE
CLOSE
&ORVHV�DQ�RSHQ�FXUVRU��$YDLODEOH�LQ�64/�

6\QWD[ CLOSE cursor;

'HVFULSWLRQ &/26(�WHUPLQDWHV�WKH�VSHFLILHG�FXUVRU��UHOHDVLQJ�WKH�URZV�LQ�LWV�DFWLYH�VHW�DQG�DQ\�DVVRFLDWHG�
V\VWHP�UHVRXUFHV��$�FXUVRU�LV�D�RQH�ZD\�SRLQWHU�LQWR�WKH�RUGHUHG�VHW�RI�URZV�UHWULHYHG�E\�WKH�
VHOHFW�H[SUHVVLRQ�LQ�WKH�'(&/$5(�&85625�VWDWHPHQW��$�FXUVRU�HQDEOHV�VHTXHQWLDO�DFFHVV�WR�
UHWULHYHG�URZV�LQ�WXUQ�DQG�XSGDWH�LQ�SODFH��

7KHUH�DUH�IRXU�UHODWHG�FXUVRU�VWDWHPHQWV��

)(7&+�VWDWHPHQWV�FDQQRW�EH�LVVXHG�DJDLQVW�D�FORVHG�FXUVRU��8QWLO�D�FXUVRU�LV�FORVHG�DQG�
UHRSHQHG��,QWHU%DVH�GRHV�QRW�UHHYDOXDWH�YDOXHV�SDVVHG�WR�WKH�VHDUFK�FRQGLWLRQV��$QRWKHU�XVHU�
FDQ�FRPPLW�FKDQJHV�WR�WKH�GDWDEDVH�ZKLOH�D�FXUVRU�LV�RSHQ��PDNLQJ�WKH�DFWLYH�VHW�GLIIHUHQW�
WKH�QH[W�WLPH�WKDW�FXUVRU�LV�UHRSHQHG��

Note ,Q�DGGLWLRQ�WR�&/26(��&200,7�DQG�52//%$&.�DXWRPDWLFDOO\�FORVH�DOO�FXUVRUV�LQ�D�
WUDQVDFWLRQ��

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�FORVHV�D�FXUVRU��

EXEC SQL 

CLOSE BC;

6HH�$OVR &/26(��%/2%���&200,7��'(&/$5(�&85625��)(7&+��23(1��52//%$&.

Argument Description

cursor Name of an open cursor

Stage Statement Purpose

1 DECLARE CURSOR Declares the cursor. The SELECT statement determines rows retrieved for the 
cursor.

2 OPEN Retrieves the rows specified for retrieval with DECLARE CURSOR. The resulting 
rows become the cursor’s active set.

3 FETCH Retrieves the current row from the active set, starting with the first row. 
Subsequent FETCH statements advance the cursor through the set.

4 CLOSE Closes the cursor and releases system resources. 
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CLOSE (BLOB)
7HUPLQDWHV�D�VSHFLILHG�%ORE�FXUVRU�DQG�UHOHDVHV�DVVRFLDWHG�V\VWHP�UHVRXUFHV��$YDLODEOH�LQ�
64/�

6\QWD[ CLOSE blob_cursor;

'HVFULSWLRQ &/26(�FORVHV�DQ�RSHQHG�UHDG�RU�LQVHUW�%ORE�FXUVRU��*HQHUDOO\�D�%ORE�FXUVRU�VKRXOG�RQO\�EH�
FORVHG�DIWHU�

g )HWFKLQJ�DOO�WKH�%ORE�VHJPHQWV�IRU�%/2%�5($'�RSHUDWLRQV��
g ,QVHUWLQJ�DOO�WKH�VHJPHQWV�IRU�%/2%�,16(57�RSHUDWLRQV��

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�FORVHV�D�%ORE�FXUVRU�

EXEC SQL 

CLOSE BC;

6HH�$OVR '(&/$5(�&85625��%/2%���)(7&+��%/2%���,16(57�&85625��%/2%���23(1��%/2%��

Argument Description

blob_cursor Name of an open Blob cursor
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COMMIT
COMMIT
0DNHV�D�WUDQVDFWLRQ·V�FKDQJHV�WR�WKH�GDWDEDVH�SHUPDQHQW��DQG�HQGV�WKH�WUDQVDFWLRQ��$YDLODEOH�
LQ�64/��'64/��DQG�isql�

6\QWD[ COMMIT [WORK] [TRANSACTION name] [RELEASE] [RETAIN [SNAPSHOT]];

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ &200,7�LV�XVHG�WR�HQG�D�WUDQVDFWLRQ�DQG�
g:ULWH�DOO�XSGDWHV�WR�WKH�GDWDEDVH�
g0DNH�WKH�WUDQVDFWLRQ·V�FKDQJHV�YLVLEOH�WR�VXEVHTXHQW�61$36+27�WUDQVDFWLRQV�RU�5($'�
&200,77('�WUDQVDFWLRQV��

g &ORVH�RSHQ�FXUVRUV��XQOHVV�WKH�5(7$,1�DUJXPHQW�LV�XVHG�

$�WUDQVDFWLRQ�HQGLQJ�ZLWK�&200,7�LV�FRQVLGHUHG�D�VXFFHVVIXO�WHUPLQDWLRQ��$OZD\V�XVH�
&200,7�RU�52//%$&.�WR�HQG�WKH�GHIDXOW�WUDQVDFWLRQ��

7,3 $IWHU�UHDG�RQO\�WUDQVDFWLRQV��ZKLFK�PDNH�QR�GDWDEDVH�FKDQJHV��XVH�&200,7�UDWKHU�WKDQ�
52//%$&.��7KH�HIIHFW�LV�WKH�VDPH��EXW�WKH�SHUIRUPDQFH�RI�VXEVHTXHQW�WUDQVDFWLRQV�LV�EHWWHU�
DQG�WKH�V\VWHP�UHVRXUFHV�XVHG�E\�WKHP�DUH�UHGXFHG��

,03257$17 7KH�5(/($6(�DUJXPHQW�LV�RQO\�DYDLODEOH�IRU�FRPSDWLELOLW\�ZLWK�SUHYLRXV�YHUVLRQV�RI�
,QWHU%DVH��7R�GHWDFK�IURP�D�GDWDEDVH�XVH�',6&211(&7�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�PDNHV�SHUPDQHQW�WKH�FKDQJHV�WR�WKH�GDWDEDVH�PDGH�E\�WKH�
GHIDXOW�WUDQVDFWLRQ��

COMMIT;

Argument Description

WORK An optional word used for compatibility with other relational databases 
that require it

TRANSACTION name Commits transaction name to database. Without this option, COMMIT 
affects the default transaction

RELEASE Available for compatibility with earlier versions of InterBase

RETAIN [SNAPSHOT] Commits changes and retains current transaction context
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7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�FRPPLWV�D�QDPHG�WUDQVDFWLRQ�

EXEC SQL

COMMIT TR1;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�XVHV�&200,7�5(7$,1�WR�FRPPLW�FKDQJHV�ZKLOH�
PDLQWDLQLQJ�WKH�FXUUHQW�WUDQVDFWLRQ�FRQWH[W��

EXEC SQL 

COMMIT RETAIN;

6HH�$OVR ',6&211(&7��52//%$&.

)RU�PRUH�LQIRUPDWLRQ�DERXW�KDQGOLQJ�WUDQVDFWLRQV��VHH�WKH�3URJUDPPHU·V�*XLGH�

CONNECT
$WWDFKHV�WR�RQH�RU�PRUH�GDWDEDVHV��$YDLODEOH�LQ�64/��$�VXEVHW�RI�&211(&7�RSWLRQV�LV�
DYDLODEOH�LQ�isql�

6\QWD[ isql�IRUP�

CONNECT ’<filespec>’ [USER ’username’][PASSWORD ’password’]

[CACHE <int>] [ROLE ’rolename’]

64/�IRUP�

CONNECT [TO] {ALL | DEFAULT} <config_opts>

| <db_specs> <config_opts> [, <db_specs> <config_opts>...];

<db_specs> = dbhandle 

| {’<filespec>’ | :variable} AS dbhandle 

<config_opts> = [USER {’username’ | :variable}] 

[PASSWORD {’password’ | :variable}]

[ROLE {’rolename’ | :variable}] 

[CACHE int [BUFFERS] 
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Argument Description

{ALL|DEFAULT} Connects to all databases specified with SET DATABASE; options specified with 
CONNECT TO ALL affect all databases.

“<filespec>” Database file name; can include path specification and node. The filespec 
must be in quotes if it includes spaces.

dbhandle Database handle declared in a previous SET DATABASE statement; 
available in embedded SQL but not in isql.

:variable Host-language variable specifying a database, user name, or password; 
available in embedded SQL but not in isql.

AS dbhandle Attaches to a database and assigns a previously declared handle to it; 
available in embedded SQL but not in isql.

USER {“username” 
| :variable}

String or host-language variable that specifies a user name for use when 
attaching to the database. The server checks the user name against the 
security database. User names are case insensitive on the server.

PASSWORD {“password” 
| :variable}

String or host-language variable, up to 8 characters in size, that specifies 
password for use when attaching to the database. The server checks the 
user name and password against the security database. Case sensitivity is 
retained for the comparison.

ROLE {“rolename” 
| :variable}

String or host-language variable, up to 31 characters in size, which specifies 
the role that the user adopts on connection to the database. The user must 
have previously been granted membership in the role to gain the privileges 
of that role. Regardless of role memberships granted, the user has the 
privileges of a role at connect time only if a ROLE clause is specified in the 
connection. The user can adopt at most one role per connection, and cannot 
switch roles except by reconnecting.

CACHE int [BUFFERS] Sets the number of cache buffers for a database, which determines the 
number of database pages a program can use at the same time. Values for 
int: 

• Default: 256 

• Maximum value: System-dependent

Do not use the “filespec” form of database name with cache assignments.
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'HVFULSWLRQ 7KH�&211(&7�VWDWHPHQW�
g ,QLWLDOL]HV�GDWDEDVH�GDWD�VWUXFWXUHV�
g'HWHUPLQHV�LI�WKH�GDWDEDVH�LV�RQ�WKH�RULJLQDWLQJ�QRGH��D�ORFDO�GDWDEDVH��RU�RQ�DQRWKHU�QRGH��D�
UHPRWH�GDWDEDVH���$Q�HUURU�PHVVDJH�RFFXUV�LI�,QWHU%DVH�FDQQRW�ORFDWH�WKH�GDWDEDVH�

g2SWLRQDOO\�VSHFLILHV�RQH�RU�PRUH�RI�D�XVHU�QDPH��SDVVZRUG��RU�UROH�IRU�XVH�ZKHQ�DWWDFKLQJ�WR�
WKH�GDWDEDVH��3&�FOLHQWV�PXVW�DOZD\V�VHQG�D�YDOLG�XVHU�QDPH�DQG�SDVVZRUG��3DVVZRUGV�DUH�
UHVWULFWHG�WR���FKDUDFWHUV�LQ�OHQJWK�

,I�DQ�,QWHU%DVH�XVHU�KDV�,6&B86(5�DQG�,6&B3$66:25'�HQYLURQPHQW�YDULDEOHV�VHW�DQG�WKH�
XVHU�GHILQHG�E\�WKRVH�YDULDEOHV�LV�QRW�LQ�WKH�LVF��JGE��WKH�XVHU�ZLOO�UHFHLYH�WKH�IROORZLQJ�HUURU�
ZKHQ�DWWHPSWLQJ�WR�YLHZ�LVF��JGE�XVHUV�IURP�WKH�ORFDO�VHUYHU�PDQDJHU�FRQQHFWLRQ��́ XQGHILQHG�
XVHU�QDPH�DQG�SDVVZRUG�µ�7KLV�DSSOLHV�RQO\�WR�WKH�ORFDO�FRQQHFWLRQ��WKH�DXWRPDWLF�
FRQQHFWLRQ�PDGH�WKURXJK�6HUYHU�0DQDJHU�E\SDVVHV�XVHU�VHFXULW\�

g $WWDFKHV�WR�WKH�GDWDEDVH�DQG�YHULILHV�WKH�KHDGHU�SDJH��7KH�GDWDEDVH�ILOH�PXVW�FRQWDLQ�D�YDOLG�
GDWDEDVH��DQG�WKH�RQ�GLVN�VWUXFWXUH��2'6��YHUVLRQ�QXPEHU�RI�WKH�GDWDEDVH�PXVW�EH�WKH�RQH�
UHFRJQL]HG�E\�WKH�LQVWDOOHG�YHUVLRQ�RI�,QWHU%DVH�RQ�WKH�VHUYHU��RU�,QWHU%DVH�UHWXUQV�DQ�HUURU��

g2SWLRQDOO\�HVWDEOLVKHV�D�GDWDEDVH�KDQGOH�GHFODUHG�LQ�D�6(7�'$7$%$6(�VWDWHPHQW��
g 6SHFLILHV�D�FDFKH�EXIIHU�IRU�WKH�SURFHVV�DWWDFKLQJ�WR�D�GDWDEDVH��

,Q�64/�SURJUDPV�EHIRUH�D�GDWDEDVH�FDQ�EH�RSHQHG�ZLWK�&211(&7��LW�PXVW�EH�GHFODUHG�ZLWK�
WKH�6(7�'$7$%$6(�VWDWHPHQW��isql�GRHV�QRW�XVH 6(7�'$7$%$6(�

,Q�64/�SURJUDPV�ZKLOH�WKH�VDPH�&211(&7�VWDWHPHQW�FDQ�RSHQ�PRUH�WKDQ�RQH�GDWDEDVH��
XVH�VHSDUDWH�VWDWHPHQWV�WR�NHHS�FRGH�HDV\�WR�UHDG�

:KHQ�&211(&7�DWWDFKHV�WR�D�GDWDEDVH��LW�XVHV�WKH�GHIDXOW�FKDUDFWHU�VHW��121(���RU�RQH�
VSHFLILHG�LQ�D�SUHYLRXV�6(7�1$0(6�VWDWHPHQW��

,Q�64/�SURJUDPV�WKH�&$&+(�RSWLRQ�FKDQJHV�WKH�GDWDEDVH�FDFKH�VL]H�FRXQW��WKH�WRWDO�QXPEHU�
RI�DYDLODEOH�EXIIHUV��IURP�WKH�GHIDXOW�RI�����7KLV�RSWLRQ�FDQ�EH�XVHG�WR�

g 6HWV�D�QHZ�GHIDXOW�VL]H�IRU�DOO�GDWDEDVHV�OLVWHG�LQ�WKH�&211(&7�VWDWHPHQW�WKDW�GR�QRW�DOUHDG\�
KDYH�D�VSHFLILF�FDFKH�VL]H��

g 6SHFLILHV�D�FDFKH�IRU�D�SURJUDP�WKDW�XVHV�D�VLQJOH�GDWDEDVH�
g &KDQJHV�WKH�FDFKH�IRU�RQH�GDWDEDVH�ZLWKRXW�FKDQJLQJ�WKH�GHIDXOW�IRU�DOO�GDWDEDVHV�XVHG�E\�
WKH�SURJUDP�

7KH�VL]H�RI�WKH�FDFKH�SHUVLVWV�DV�ORQJ�DV�WKH�DWWDFKPHQW�LV�DFWLYH��,I�D�GDWDEDVH�LV�DOUHDG\�
DWWDFKHG�WKURXJK�D�PXOWL�FOLHQW�VHUYHU��DQ�LQFUHDVH�LQ�FDFKH�VL]H�GXH�WR�D�QHZ�DWWDFKPHQW�
SHUVLVWV�XQWLO�DOO�WKH�DWWDFKPHQWV�HQG��$�GHFUHDVH�LQ�FDFKH�VL]H�GRHV�QRW�DIIHFW�GDWDEDVHV�WKDW�
DUH�DOUHDG\�DWWDFKHG�WKURXJK�D�VHUYHU��
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CONNECT
$�VXEVHW�RI�&211(&7�IHDWXUHV�LV�DYDLODEOH�LQ�isql��GDWDEDVH�ILOH�QDPH��86(5��DQG�3$66:25'��
isql�FDQ�RQO\�EH�FRQQHFWHG�WR�RQH�GDWDEDVH�DW�D�WLPH��(DFK�WLPH�&211(&7�LV�XVHG�WR�DWWDFK�
WR�D�GDWDEDVH��SUHYLRXV�DWWDFKPHQWV�DUH�GLVFRQQHFWHG�

([DPSOHV 7KH�IROORZLQJ�VWDWHPHQW�RSHQV�D�GDWDEDVH�IRU�XVH�LQ�isql��,W�XVHV�DOO�WKH�&211(&7�RSWLRQV�
DYDLODEOH�WR�isql�

CONNECT ’employee.gdb’ USER ’ACCT_REC’ PASSWORD ’peanuts’;

7KH�QH[W�VWDWHPHQW��IURP�DQ�HPEHGGHG�DSSOLFDWLRQ��DWWDFKHV�WR�D�GDWDEDVH�ILOH�VWRUHG�LQ�WKH�
KRVW�ODQJXDJH�YDULDEOH�DQG�DVVLJQV�D�SUHYLRXVO\�GHFODUHG�GDWDEDVH�KDQGOH�WR�LW�

EXEC SQL 

SET DATABASE DB1 = ’employee.gdb’;

EXEC SQL 

CONNECT :db_file AS DB1;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�DWWDFKHV�WR�HPSOR\HH�JGE�DQG�DOORFDWHV�����FDFKH�
EXIIHUV�

EXEC SQL 

CONNECT ’accounts.gdb’ CACHE 150; 

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�FRQQHFWV�WKH�XVHU�WR�DOO�GDWDEDVHV�VSHFLILHG�ZLWK�SUHYLRXV�
6(7�'$7$%$6(�VWDWHPHQWV�

EXEC SQL 

CONNECT ALL USER ’ACCT_REC’ PASSWORD ’peanuts’ 

CACHE 50; 

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�DWWDFKHV�WR�WKH�GDWDEDVH��HPSOR\HH�JGE��ZLWK����EXIIHUV�
DQG�GDWDEDVH�HPSOR\HH��JGE�ZLWK�WKH�GHIDXOW�RI����EXIIHUV�

EXEC SQL 

CONNECT ’employee.gdb’ CACHE 80, ’employee2.gdb’;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�DWWDFKHV�WR�DOO�GDWDEDVHV�DQG�DOORFDWHV����EXIIHUV�

EXEC SQL 

CONNECT ALL CACHE 50;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�FRQQHFWV�WR�(03��DQG�Y��VHWWLQJ�WKH�QXPEHU�RI�
EXIIHUV�IRU�HDFK�WR����

EXEC SQL 

CONNECT EMP1 CACHE 80, EMP2 CACHE 80;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�FRQQHFWV�WR�WZR�GDWDEDVHV�LGHQWLILHG�E\�YDULDEOH�QDPHV��
VHWWLQJ�GLIIHUHQW�XVHU�QDPHV�DQG�SDVVZRUGV�IRU�HDFK�

EXEC SQL 
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CONNECT 

:orderdb AS DB1 USER ’ACCT_REC’ PASSWORD ’peanuts’,

:salesdb AS DB2 USER ’ACCT_PAY’ PASSWORD ’payout’;

6HH�$OVR ',6&211(&7��6(7�'$7$%$6(��6(7�1$0(6

6H�WKH�'DWD�'HILQLWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�FDFKH�EXIIHUV�DQG�WKH�2SHUDWLRQV�*XLGH�
IRU�PRUH�LQIRUPDWLRQ�DERXW�GDWDEDVH�VHFXULW\�DQG�isql�

COUNT( )
&DOFXODWHV�WKH�QXPEHU�RI�URZV�WKDW�VDWLVI\�D�TXHU\·V�VHDUFK�FRQGLWLRQ��$YDLODEOH�LQ�64/��
'64/��DQG�isql�

6\QWD[ COUNT ( * | [ALL] <val> | DISTINCT <val>)

'HVFULSWLRQ &2817���LV�DQ�DJJUHJDWH�IXQFWLRQ�WKDW�UHWXUQV�WKH�QXPEHU�RI�URZV�WKDW�VDWLVI\�D�TXHU\·V�
VHDUFK�FRQGLWLRQ��,W�FDQ�EH�XVHG�LQ�YLHZV�DQG�MRLQV�DV�ZHOO�DV�LQ�WDEOHV�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�UHWXUQV�WKH�QXPEHU�RI�XQLTXH�FXUUHQF\�YDOXHV�LW�
HQFRXQWHUV�LQ�WKH�&28175<�WDEOH�

EXEC SQL

SELECT COUNT (DISTINCT CURRENCY) INTO :cnt FROM COUNTRY;

6HH�$OVR $9*����0$;����0,1����680��

Argument Description

* Retrieves the number of rows in a specified table, including NULL values

ALL Counts all non-NULL values in a column

DISTINCT Returns the number of unique, non-NULL values for the column

<val> A column or expression
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CREATE DATABASE
&UHDWHV�D�QHZ�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ 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>]

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

Argument Description

“<filespec>” A new database file specification; file naming conventions are 
platform-specific

USER “username” Checks the username against valid user name and password combinations 
in the security database on the server where the database will reside

• Windows client applications must provide a user name on attachment to 
a server

• Any client application attaching to a database on NT or NetWare must 
provide a user name on attachment

PASSWORD “password” Checks the password against valid user name and password combinations 
in the security database on the server where the database will reside; can 
be up to 8 characters

• Windows client applications must provide a user name and password on 
attachment to a server

• Any client application attaching to a database on NT or NetWare must 
provide a password on attachment

PAGE_SIZE [=] int Size, in bytes, for database pages 

int can be 1024 (default), 2048, 4096, or 8192
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'HVFULSWLRQ &5($7(�'$7$%$6(�FUHDWHV�D�QHZ��HPSW\�GDWDEDVH�DQG�HVWDEOLVKHV�WKH�IROORZLQJ�
FKDUDFWHULVWLFV�IRU�LW�

g 7KH�QDPH�RI�WKH�SULPDU\�ILOH�WKDW�LGHQWLILHV�WKH�GDWDEDVH�IRU�XVHUV��%\�GHIDXOW��GDWDEDVHV�DUH�
FRQWDLQHG�LQ�VLQJOH�ILOHV��

g 7KH�QDPH�RI�DQ\�VHFRQGDU\�ILOHV�LQ�ZKLFK�WKH�GDWDEDVH�LV�VWRUHG��$�GDWDEDVH�FDQ�UHVLGH�LQ�
PRUH�WKDQ�RQH�GLVN�ILOH�LI�DGGLWLRQDO�ILOH�QDPHV�DUH�VSHFLILHG�DV�VHFRQGDU\�ILOHV��,I�D�GDWDEDVH�
LV�FUHDWHG�RQ�D�UHPRWH�VHUYHU��VHFRQGDU\�ILOH�VSHFLILFDWLRQV�FDQQRW�LQFOXGH�D�QRGH�QDPH�

g 7KH�VL]H�RI�GDWDEDVH�SDJHV��,QFUHDVLQJ�SDJH�VL]H�FDQ�LPSURYH�SHUIRUPDQFH�IRU�WKH�IROORZLQJ�
UHDVRQV�

Ã ,QGH[HV�ZRUN�IDVWHU�EHFDXVH�WKH�GHSWK�RI�WKH�LQGH[�LV�NHSW�WR�D�PLQLPXP�

Ã .HHSLQJ�ODUJH�URZV�RQ�D�VLQJOH�SDJH�LV�PRUH�HIILFLHQW�

Ã %ORE�GDWD�LV�VWRUHG�DQG�UHWULHYHG�PRUH�HIILFLHQWO\�ZKHQ�LW�ILWV�RQ�D�VLQJOH�SDJH�

,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�

g 7KH�QXPEHU�RI�SDJHV�LQ�HDFK�GDWDEDVH�ILOH�
g 7KH�FKDUDFWHU�VHW�XVHG�E\�WKH�GDWDEDVH��)RU�D�OLVW�RI�WKH�FKDUDFWHU�VHWV�UHFRJQL]HG�E\�
,QWHU%DVH��VHH�&KDSWHU����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

&KRLFH�RI�'()$8/7�&+$5$&7(5�6(7�OLPLWV�SRVVLEOH�FROODWLRQ�RUGHUV�WR�D�VXEVHW�RI�DOO�
DYDLODEOH�FROODWLRQ�RUGHUV��*LYHQ�D�VSHFLILF�FKDUDFWHU�VHW��D�VSHFLILF�FROODWLRQ�RUGHU�FDQ�EH�
VSHFLILHG�ZKHQ�GDWD�LV�VHOHFWHG��LQVHUWHG��RU�XSGDWHG�LQ�D�FROXPQ�

DEFAULT CHARACTER SET 
charset

Sets default character set for a database

charset is the name of a character set; if omitted, character set defaults to 
NONE

FILE “<filespec>” Names one or more secondary files to hold database pages after the 
primary file is filled. For databases created on remote servers, secondary file 
specifications cannot include a node name.

STARTING [AT [PAGE]] int Specifies the starting page number for a secondary file. 

LENGTH [=] 
int [PAGE[S]]

Specifies the length of a primary or secondary database file. Use for primary 
file only if defining a secondary file in the same statement.

Argument Description
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CREATE DATABASE
,I�\RX�GR�QRW�VSHFLI\�D�GHIDXOW�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�ORDG�WKDW�VDPH�GDWD�LQWR�DQRWKHU�FROXPQ�WKDW�
KDV�EHHQ�GHILQHG�ZLWK�D�GLIIHUHQW�FKDUDFWHU�VHW��,Q�WKDW�FDVH��QR�WUDQVOLWHUDWLRQ�LV�SHUIRUPHG�
EHWZHHQ�WKH�VRXUFH�DQG�GHVWLQDWLRQ�FKDUDFWHU�VHWV��DQG�WUDQVOLWHUDWLRQ�HUURUV�PD\�RFFXU�GXULQJ�
DVVLJQPHQW�

g 6\VWHP�WDEOHV�WKDW�GHVFULEH�WKH�VWUXFWXUH�RI�WKH�GDWDEDVH�

$IWHU�FUHDWLQJ�WKH�GDWDEDVH��WKH�XVHU�GHILQHV�LWV�WDEOHV��YLHZV��LQGH[HV��DQG�V\VWHP�YLHZV�

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

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�FUHDWHV�D�GDWDEDVH�LQ�WKH�FXUUHQW�GLUHFWRU\�XVLQJ�isql��

CREATE DATABASE ’employee.gdb’;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�FUHDWHV�D�GDWDEDVH�ZLWK�D�SDJH�VL]H�RI������E\WHV�UDWKHU�
WKDQ�WKH�GHIDXOW�RI������

EXEC SQL

CREATE DATABASE ’employee.gdb’ PAGE_SIZE 2048;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�FUHDWHV�D�GDWDEDVH�VWRUHG�LQ�WZR�ILOHV�DQG�VSHFLILHV�
LWV�GHIDXOW�FKDUDFWHU�VHW��

EXEC SQL

CREATE DATABASE ’employee.gdb’

DEFAULT CHARACTER SET ISO8859_1

FILE ’employee.gd1’ STARTING AT PAGE 10001 LENGTH 10000 PAGES;

6HH�$OVR $/7(5�'$7$%$6(��'523�'$7$%$6(

6HH�WKH�'DWD�'HILQLWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�VHFRQGDU\�ILOHV��FKDUDFWHU�VHW�
VSHFLILFDWLRQ��DQG�FROODWLRQ�RUGHU��VHH�WKH�2SHUDWLRQV�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�SDJH�
VL]H�
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CREATE DOMAIN
&UHDWHV�D�FROXPQ�GHILQLWLRQ�WKDW�LV�JOREDO�WR�WKH�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ CREATE DOMAIN domain [AS] <datatype>

[DEFAULT {literal | NULL | USER}] 

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

[COLLATE collation];

<datatype> = {

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

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

| DATE [<array_dim>] 

| {CHAR | CHARACTER | CHARACTER VARYING | VARCHAR} 

[(1…32767)] [ <array_dim>] [CHARACTER SET charname] 

| {NCHAR | NATIONAL CHARACTER | NATIONAL CHAR} 

[VARYING] [(1…32767)] [ <array_dim>] 

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

[CHARACTER SET charname]

| BLOB [( seglen [, subtype])]

}

<array_dim> = [[x:]y [, [x:]y …] ]

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

1RWH�RQ�WKH�&5($7(�'20$,1�V\QWD[

g <RX�FDQQRW�VSHFLI\�D�&2//$7(�FODXVH�IRU�%ORE�FROXPQV�
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CREATE DOMAIN
g:KHQ�GHFODULQJ�DUUD\V��\RX�PXVW�LQFOXGH�WKH�RXWHUPRVW�EUDFNHWV��VKRZQ�EHORZ�LQ�EROG��)RU�
H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D���E\���WZR�GLPHQVLRQDO�DUUD\�RI�VWULQJV��HDFK�RI�
ZKLFK�LV���FKDUDFWHUV�ORQJ�

my_array = varchar(6)[5,5]

8VH�WKH�FRORQ�����WR�VSHFLI\�DQ�DUUD\�ZLWK�D�VWDUWLQJ�SRLQW�RWKHU�WKDQ����7KH�IROORZLQJ�H[DPSOH�
FUHDWHV�DQ�DUUD\�RI�LQWHJHUV�WKDW�EHJLQV�DW����DQG�HQGV�DW����

my_array = integer[20:30]

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ &5($7(�'20$,1�EXLOGV�DQ�LQKHULWDEOH�FROXPQ�GHILQLWLRQ�WKDW�DFWV�DV�D�WHPSODWH�IRU�
FROXPQV�GHILQHG�ZLWK�&5($7(�7$%/( RU $/7(5�7$%/(��7KH�GRPDLQ�GHILQLWLRQ�FRQWDLQV�D�
VHW�RI�FKDUDFWHULVWLFV��ZKLFK�LQFOXGH�

g'DWDW\SH
g $Q�RSWLRQDO�GHIDXOW�YDOXH
g2SWLRQDO�GLVDOORZLQJ�RI�18//�YDOXHV
g $Q�RSWLRQDO�&+(&.�FRQVWUDLQW

Argument Description

domain Unique name for the domain

<datatype> SQL datatype

DEFAULT Specifies a default column value that is entered when no other entry is 
made; possible values are:

literal—Inserts a specified string, numeric value, or date value

NULL—Enters a NULL value

USER—Enters the user name of the current user; column must be of 
compatible character type to use the default

NOT NULL Specifies that the values entered in a column cannot be NULL

CHECK (<dom_search_ condition>) Creates a single CHECK constraint for the domain

VALUE Placeholder for the name of a column eventually based on the domain

COLLATE collation Specifies a collation sequence for the domain
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g $Q�RSWLRQDO�FROODWLRQ�FODXVH

7KH�&+(&.�FRQVWUDLQW�LQ�D�GRPDLQ�GHILQLWLRQ�VHWV�D��GRPBVHDUFKBFRQGLWLRQ!�WKDW�PXVW�EH�WUXH�
IRU�GDWD�HQWHUHG�LQWR�FROXPQV�EDVHG�RQ�WKH�GRPDLQ��7KH�&+(&.�FRQVWUDLQW�FDQQRW�UHIHUHQFH�
DQ\�GRPDLQ�RU�FROXPQ�

Note %H�FDUHIXO�QRW�WR�FUHDWH�D�GRPDLQ�ZLWK�FRQWUDGLFWRU\�FRQVWUDLQWV��VXFK�DV�GHFODULQJ�D�
GRPDLQ�127�18//�DQG�DVVLJQLQJ�LW�D�'()$8/7�YDOXH�RI�18//�

7KH�GDWDW\SH�VSHFLILFDWLRQ�IRU�D�&+$5��9$5&+$5��RU�%ORE�WH[W�GRPDLQ�GHILQLWLRQ�FDQ�LQFOXGH�
D�&+$5$&7(5�6(7�FODXVH�WR�VSHFLI\�D�FKDUDFWHU�VHW�IRU�WKH�GRPDLQ��2WKHUZLVH��WKH�GRPDLQ�
XVHV�WKH�GHIDXOW�GDWDEDVH�FKDUDFWHU�VHW��)RU�D�FRPSOHWH�OLVW�RI�FKDUDFWHU�VHWV�UHFRJQL]HG�E\�
,QWHU%DVH��VHH�&KDSWHU����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

,I�\RX�GR�QRW�VSHFLI\�D�GHIDXOW�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�ORDG�WKDW�VDPH�GDWD�LQWR�DQRWKHU�FROXPQ�WKDW�
KDV�EHHQ�GHILQHG�ZLWK�D�GLIIHUHQW�FKDUDFWHU�VHW��,Q�WKHVH�FDVHV��QR�WUDQVOLWHUDWLRQ�LV�SHUIRUPHG�
EHWZHHQ�WKH�VRXUFH�DQG�GHVWLQDWLRQ�FKDUDFWHU�VHWV��VR�HUURUV�FDQ�RFFXU�GXULQJ�DVVLJQPHQW�

7KH�&2//$7(�FODXVH�HQDEOHV�VSHFLILFDWLRQ�RI�D�SDUWLFXODU�FROODWLRQ�RUGHU�IRU�&+$5��
9$5&+$5��DQG�%/2%�WH[W�GDWDW\SHV��&KRLFH�RI�FROODWLRQ�RUGHU�LV�UHVWULFWHG�WR�WKRVH�
VXSSRUWHG�IRU�WKH�GRPDLQ·V�JLYHQ�FKDUDFWHU�VHW��ZKLFK�LV�HLWKHU�WKH�GHIDXOW�FKDUDFWHU�VHW�IRU�
WKH�HQWLUH�GDWDEDVH��RU�D�GLIIHUHQW�VHW�GHILQHG�LQ�WKH�&+$5$&7(5�6(7�FODXVH�DV�SDUW�RI�WKH�
GDWDW\SH�GHILQLWLRQ��)RU�D�FRPSOHWH�OLVW�RI�FROODWLRQ�RUGHUV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�
&KDSWHU����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

&ROXPQV�EDVHG�RQ�D�GRPDLQ�GHILQLWLRQ�LQKHULW�DOO�FKDUDFWHULVWLFV�RI�WKH�GRPDLQ��7KH�GRPDLQ�
GHIDXOW��FROODWLRQ�FODXVH��DQG�127�18//�VHWWLQJ�FDQ�EH�RYHUULGGHQ�ZKHQ�GHILQLQJ�D�FROXPQ�
EDVHG�RQ�D�GRPDLQ��$�FROXPQ�EDVHG�RQ�D�GRPDLQ�FDQ�DGG�DGGLWLRQDO�&+(&.�FRQVWUDLQWV�WR�
WKH�GRPDLQ�&+(&.�FRQVWUDLQW�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�FUHDWHV�D�GRPDLQ�WKDW�PXVW�KDYH�D�SRVLWLYH�YDOXH�JUHDWHU�WKDQ�
�������ZLWK�D�GHIDXOW�YDOXH�RI��������7KH�NH\ZRUG�9$/8(�VXEVWLWXWHV�IRU�WKH�QDPH�RI�D�
FROXPQ�EDVHG�RQ�WKLV�GRPDLQ�

CREATE DOMAIN CUSTNO

AS INTEGER

DEFAULT 9999

CHECK (VALUE > 1000);

7KH�QH[W�isql�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’));
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CREATE DOMAIN
7KH�IROORZLQJ�isql�VWDWHPHQW�FUHDWHV�D�GRPDLQ�WKDW�GHILQHV�DQ�DUUD\�RI�&+$5�GDWDW\SH�

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

,Q�WKH�IROORZLQJ�isql�H[DPSOH��WKH�ILUVW�VWDWHPHQW�FUHDWHV�D�GRPDLQ�ZLWK�86(5�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

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

CREATE DOMAIN DESCRIPT AS BLOB SUB_TYPE TEXT SEGMENT SIZE 80

CHARACTER SET SJIS;

6HH�$OVR $/7(5�'20$,1��$/7(5�7$%/(��&5($7(�7$%/(��'523�'20$,1

)RU�PRUH�LQIRUPDWLRQ�DERXW�FKDUDFWHU�VHW�VSHFLILFDWLRQ�DQG�FROODWLRQ�RUGHUV��VHH�WKH�'DWD�
'HILQLWLRQ�*XLGH�
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CREATE EXCEPTION
&UHDWHV�D�XVHG�GHILQHG�HUURU�DQG�DVVRFLDWHG�PHVVDJH�IRU�XVH�LQ�VWRUHG�SURFHGXUHV�DQG�
WULJJHUV��$YDLODEOH�LQ�'64/�DQG�isql��

6\QWD[ CREATE EXCEPTION name ’message’;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�isql��WKH�VHPLFRORQ�
LV�D�WHUPLQDWLQJ�V\PERO�IRU�WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ &5($7(�(;&(37,21�FUHDWHV�DQ�H[FHSWLRQ��D�XVHU�GHILQHG�HUURU�ZLWK�DQ�DVVRFLDWHG�PHVVDJH��
([FHSWLRQV�PD\�EH�UDLVHG�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

([FHSWLRQV�DUH�JOREDO�WR�WKH�GDWDEDVH��7KH�VDPH�PHVVDJH�RU�VHW�RI�PHVVDJHV�LV�DYDLODEOH�WR�DOO�
VWRUHG�SURFHGXUHV�DQG�WULJJHUV�LQ�DQ�DSSOLFDWLRQ��)RU�H[DPSOH��D�GDWDEDVH�FDQ�KDYH�(QJOLVK�
DQG�)UHQFK�YHUVLRQV�RI�WKH�VDPH�H[FHSWLRQ�PHVVDJHV�DQG�XVH�WKH�DSSURSULDWH�VHW�DV�QHHGHG��

:KHQ�UDLVHG�E\�D�WULJJHU�RU�D�VWRUHG�SURFHGXUH��DQ�H[FHSWLRQ��
g 7HUPLQDWHV�WKH�WULJJHU�RU�SURFHGXUH�LQ�ZKLFK�LW�ZDV�UDLVHG�DQG�XQGRHV�DQ\�DFWLRQV�SHUIRUPHG�
�GLUHFWO\�RU�LQGLUHFWO\��E\�LW�

g 5HWXUQV�DQ�HUURU�PHVVDJH�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��,Q�isql��WKH�HUURU�PHVVDJH�DSSHDUV�RQ�WKH�
VFUHHQ��XQOHVV�RXWSXW�LV�UHGLUHFWHG�

([FHSWLRQV�PD\�EH�WUDSSHG�DQG�KDQGOHG�ZLWK�D�:+(1�VWDWHPHQW�LQ�D�VWRUHG�SURFHGXUH�RU�
WULJJHU�

([DPSOHV 7KLV�isql�VWDWHPHQW�FUHDWHV�WKH�H[FHSWLRQ��81.12:1B(03B,'�

CREATE EXCEPTION UNKNOWN_EMP_ID ’Invalid employee number or project id.’;

7KH�IROORZLQJ�VWDWHPHQW�IURP�D�VWRUHG�SURFHGXUH�UDLVHV�WKH�SUHYLRXVO\�FUHDWHG�H[FHSWLRQ�
ZKHQ�64/&2'(������LV�VHW��ZKLFK�LV�D�YLRODWLRQ�RI�D�)25(,*1�.(<�FRQVWUDLQW�

. . .

WHEN SQLCODE -530 DO

EXCEPTION UNKNOWN_EMP_ID;

. . .

Argument Description

name Name associated with the exception message; must be unique 
among exception names in the database

“message” Quoted string containing alphanumeric characters and punctuation; 
maximum length = 78 characters.
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CREATE GENERATOR
6HH�$OVR $/7(5�(;&(37,21��$/7(5�352&('85(��$/7(5�75,**(5��&5($7(�
352&('85(��&5($7(�75,**(5��'523�(;&(37,21

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ��UDLVLQJ��DQG�KDQGOLQJ�H[FHSWLRQV��VHH�WKH�'DWD�'HILQLWLRQ�
*XLGH�

CREATE GENERATOR
'HFODUHV�D�JHQHUDWRU�WR�WKH�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ CREATE GENERATOR name;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ &5($7(�*(1(5$725�GHFODUHV�D�JHQHUDWRU�WR�WKH�GDWDEDVH�DQG�VHWV�LWV�VWDUWLQJ�YDOXH�WR�
]HUR��$�JHQHUDWRU�LV�D�VHTXHQWLDO�QXPEHU�WKDW�FDQ�EH�DXWRPDWLFDOO\�LQVHUWHG�LQ�D�FROXPQ�ZLWK�
WKH�*(1B,'���IXQFWLRQ��$�JHQHUDWRU�LV�RIWHQ�XVHG�WR�HQVXUH�D�XQLTXH�YDOXH�LQ�D�35,0$5<�
.(<��VXFK�DV�DQ�LQYRLFH�QXPEHU��WKDW�PXVW�XQLTXHO\�LGHQWLI\�WKH�DVVRFLDWHG�URZ�

$�GDWDEDVH�FDQ�FRQWDLQ�DQ\�QXPEHU�RI�JHQHUDWRUV��*HQHUDWRUV�DUH�JOREDO�WR�WKH�GDWDEDVH��DQG�
FDQ�EH�XVHG�DQG�XSGDWHG�LQ�DQ\�WUDQVDFWLRQ��,QWHU%DVH�GRHV�QRW�DVVLJQ�GXSOLFDWH�JHQHUDWRU�
YDOXHV�DFURVV�WUDQVDFWLRQV�

<RX�FDQ�XVH�6(7�*(1(5$725�WR�VHW�RU�FKDQJH�WKH�YDOXH�RI�DQ�H[LVWLQJ�JHQHUDWRU��7KH�
JHQHUDWRU�FDQ�EH�XVHG�E\�ZULWLQJ�D�WULJJHU��SURFHGXUH��RU�64/�VWDWHPHQW�WKDW�FDOOV�*(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$GENERATORS WHERE RDB$GENERATOR_NAME = ‘EMPNO_GEN’;

([DPSOH 7KH�IROORZLQJ�isql�VFULSW�IUDJPHQW�FUHDWHV�WKH�JHQHUDWRU��(0312B*(1��DQG�WKH�WULJJHU��
&5($7(B(0312��7KH�WULJJHU�XVHV�WKH�JHQHUDWRU�WR�SURGXFH�VHTXHQWLDO�QXPHULF�NH\V��
LQFUHPHQWHG�E\����IRU�WKH�1(:�(0312�FROXPQ�

CREATE GENERATOR EMPNO_GEN;

COMMIT;

SET TERM !! ;

CREATE TRIGGER CREATE_EMPNO FOR EMPLOYEES

Argument Description

name Name for the generator
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BEFORE INSERT

POSITION 0

AS BEGIN

NEW.EMPNO = GEN_ID(EMPNO_GEN, 1); 

END

SET TERM ; !!

,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(�75,**(5�LQ�isql��8VH�6(7�7(50�
EHIRUH�&5($7(�75,**(5�WR�VSHFLI\�D�WHUPLQDWRU�RWKHU�WKDQ�D�VHPLFRORQ��$IWHU�&5($7(�
75,**(5��LQFOXGH�DQRWKHU�6(7�7(50�WR�FKDQJH�WKH�WHUPLQDWRU�EDFN�WR�D�VHPLFRORQ�

6HH�$OVR *(1B,'����6(7�*(1(5$725

CREATE INDEX
&UHDWHV�DQ�LQGH[�RQ�RQH�RU�PRUH�FROXPQV�LQ�D�WDEOH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ CREATE [UNIQUE] [ASC[ENDING] | DESC[ENDING]]

INDEX index ON table (col [, col …]);

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ &UHDWHV�DQ�LQGH[�RQ�RQH�RU�PRUH�FROXPQV�LQ�D�WDEOH��8VH�&5($7(�,1'(;�WR�LPSURYH�VSHHG�
RI�GDWD�DFFHVV��8VLQJ�DQ�LQGH[�IRU�FROXPQV�WKDW�DSSHDU�LQ�D�:+(5(�FODXVH�PD\�LPSURYH�
VHDUFK�SHUIRUPDQFH�

,03257$17 <RX�FDQQRW�LQGH[�%ORE�FROXPQV�RU�DUUD\V�

Argument Description

UNIQUE Prevents insertion or updating of duplicate values into indexed columns

ASC[ENDING] Sorts columns in ascending order, the default order if none is specified

DESC[ENDING] Sorts columns in descending order

index Unique name for the index

table Name of the table on which the index is defined

col Column in table to index
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CREATE PROCEDURE
$�81,48(�LQGH[�FDQQRW�EH�FUHDWHG�RQ�D�FROXPQ�RU�VHW�RI�FROXPQV�WKDW�DOUHDG\�FRQWDLQV�
GXSOLFDWH�RU�18//�YDOXHV�

$6&�DQG�'(6&�VSHFLI\�WKH�RUGHU�LQ�ZKLFK�DQ�LQGH[�LV�VRUWHG��)RU�IDVWHU�UHVSRQVH�WR�TXHULHV�
WKDW�UHTXLUH�VRUWHG�YDOXHV��XVH�WKH�LQGH[�RUGHU�WKDW�PDWFKHV�WKH�TXHU\·V 25'(5�%<�FODXVH� 
%RWK�DQ�$6&�DQG�D�'(6&�LQGH[�FDQ�EH�FUHDWHG�RQ�WKH�VDPH�FROXPQ�RU�VHW�RI�FROXPQV�WR�
DFFHVV�GDWD�LQ�GLIIHUHQW�RUGHUV�

7,3 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'(;�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�FUHDWHV�D�XQLTXH�LQGH[�

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

7KH�QH[W�isql VWDWHPHQW�FUHDWHV�D�GHVFHQGLQJ�LQGH[�

CREATE DESCENDING INDEX CHANGEX ON SALARY_HISTORY (CHANGE_DATE);

7KH�IROORZLQJ�isql VWDWHPHQW�FUHDWHV�D�WZR�FROXPQ�LQGH[�

CREATE INDEX NAMEX ON EMPLOYEE (LAST_NAME, FIRST_NAME);

6HH�$OVR $/7(5�,1'(;��'523�,1'(;��6(/(&7��6(7�67$7,67,&6

CREATE PROCEDURE
&UHDWHV�D�VWRUHG�SURFHGXUH��LWV�LQSXW�DQG�RXWSXW�SDUDPHWHUV��DQG�LWV�DFWLRQV��$YDLODEOH�LQ�
'64/��DQG�isql�

6\QWD[ CREATE PROCEDURE name

[(param <datatype> [, param <datatype> …])] 

[RETURNS <datatype> [, param <datatype> …])]

AS <procedure_body> [t erminator]

<procedure_body> =

[ <variable_declaration_list>]  

<block>

<variable_declaration_list> = 

DECLARE VARIABLE var <datatype>; 

[DECLARE VARIABLE var <datatype>; … ]
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<block> = 

BEGIN

<compound_statement> 

[<compound_statement> …] 

END

<compound_statement> = {< block> | statement;}

<datatype> = {

{SMALLINT | INTEGER | FLOAT | DOUBLE PRECISION} 

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

| DATE 

| {CHAR | CHARACTER | CHARACTER VARYING | VARCHAR} [( int)]

[CHARACTER SET charname] 

| {NCHAR | NATIONAL CHARACTER | NATIONAL CHAR} 

[VARYING] [( int)]}

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
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CREATE PROCEDURE
'HVFULSWLRQ &5($7(�352&('85(�GHILQHV�D�QHZ�VWRUHG�SURFHGXUH�WR�D�GDWDEDVH��$�VWRUHG�SURFHGXUH�LV�D�
VHOI�FRQWDLQHG�SURJUDP�ZULWWHQ�LQ�,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��DQG�VWRUHG�DV�
SDUW�RI�D�GDWDEDVH·V�PHWDGDWD��6WRUHG�SURFHGXUHV�FDQ�UHFHLYH�LQSXW�SDUDPHWHUV�IURP�DQG�
UHWXUQ�YDOXHV�WR�DSSOLFDWLRQV�

,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LQFOXGHV�DOO�64/�GDWD�PDQLSXODWLRQ�VWDWHPHQWV�DQG�
VRPH�SRZHUIXO�H[WHQVLRQV��LQFOXGLQJ�,)�«�7+(1�«�(/6(��:+,/(�«�'2��)25�6(/(&7�«�
'2��H[FHSWLRQV��DQG�HUURU�KDQGOLQJ�

7KHUH�DUH�WZR�W\SHV�RI�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��RU�DQ�HUURU�ZLOO�UHVXOW�

g ([HFXWDEOH�SURFHGXUHV�WKDW�DQ�DSSOLFDWLRQ�FDQ�FDOO�GLUHFWO\��ZLWK�WKH�(;(&87(�352&('85(�
VWDWHPHQW��$Q�H[HFXWDEOH�SURFHGXUH�QHHG�QRW�UHWXUQ�YDOXHV�WR�WKH�FDOOLQJ�SURJUDP�

$�VWRUHG�SURFHGXUH�LV�FRPSRVHG�RI�D�KHDGHU�DQG�D�ERG\��

7KH�SURFHGXUH�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�WKDW�D�SURFHGXUH�UHFHLYHV�IURP�WKH�
FDOOLQJ�SURJUDP�

g 5(78516�IROORZHG�E\�D�OLVW�RI�RXWSXW�SDUDPHWHUV�DQG�WKHLU�GDWDW\SHV�LI�WKH�SURFHGXUH�UHWXUQV�
YDOXHV�WR�WKH�FDOOLQJ�SURJUDP�

7KH�SURFHGXUH�ERG\�FRQWDLQV�
g $Q�RSWLRQDO�OLVW�RI�ORFDO�YDULDEOHV�DQG�WKHLU�GDWDW\SHV�

DECLARE VARIABLE 
var <datatype>

Declares local variables used only in the procedure; 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; 
must be followed by a semicolon (;), except for BEGIN and END 
statements

terminator Terminator defined by SET TERM

• Signifies the end of the procedure body;

• Used only in isql 

Argument Description
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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�PD\�EH�PDQ\�OHYHOV�RI�QHVWLQJ��

,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�

,QWHU%DVH�GRHV�QRW�DOORZ�GDWDEDVH�FKDQJHV�WKDW�DIIHFW�WKH�EHKDYLRU�RI�DQ�H[LVWLQJ�VWRUHG�
SURFHGXUH��IRU�H[DPSOH��'523�7$%/(�RU�'523�(;&(37,21���7R�VHH�DOO�SURFHGXUHV�GHILQHG�
IRU�WKH�FXUUHQW�GDWDEDVH�RU�WKH�WH[W�DQG�SDUDPHWHUV�RI�D�QDPHG�SURFHGXUH��XVH�WKH�isql�
LQWHUQDO�FRPPDQGV�6+2:�352&('85(6�RU�6+2:�352&('85(�SURFHGXUH��

,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�DQG�JHQHUDWRUV�
g 3RZHUIXO�H[WHQVLRQV�WR�64/��LQFOXGLQJ�DVVLJQPHQW�VWDWHPHQWV��FRQWURO�IORZ�VWDWHPHQWV��
FRQWH[W�YDULDEOHV��IRU�WULJJHUV���HYHQW�SRVWLQJ�VWDWHPHQWV��H[FHSWLRQV��DQG�HUURU�KDQGOLQJ�
VWDWHPHQWV�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�ODQJXDJH�H[WHQVLRQV�IRU�VWRUHG�SURFHGXUHV��)RU�D�FRPSOHWH�
GHVFULSWLRQ�RI�HDFK�VWDWHPHQW��VHH�&KDSWHU����´3URFHGXUHV�DQG�7ULJJHUV�µ

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 end with a semicolon

variable = expression Assignment statement: 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 that 
returns an error message to the calling application unless handled by a 
WHEN statement

TABLE 2.7 Procedure and trigger language extensions
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CREATE PROCEDURE
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 following 
RETURNING_VALUES; input and output arguments must be local variables

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

<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|col Posts the event, event_name, or uses the value in col as an event name

Statement Description

TABLE 2.7 Procedure and trigger language extensions  (continued)
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([DPSOHV 7KH�IROORZLQJ�SURFHGXUH��68%B727B%8'*(7��WDNHV�D�GHSDUWPHQW�QXPEHU�DV�LWV�LQSXW�
SDUDPHWHU��DQG�UHWXUQV�WKH�WRWDO��DYHUDJH��PLQLPXP��DQG�PD[LPXP�EXGJHWV�RI�GHSDUWPHQWV�
ZLWK�WKH�VSHFLILHG�+($'B'(37�

/* Compute total, average, smallest, and largest department budget.

*Parameters:

* department id

*

*Returns:

* total budget

* average budget

* min budget

* max budget */

SET TERM !! ;

CREATE PROCEDURE SUB_TOT_BUDGET (HEAD_DEPT CHAR(3))

RETURNS (tot_budget DECIMAL(12, 2), avg_budget DECIMAL(12, 2),

min_budget DECIMAL(12, 2), max_budget DECIMAL(12, 2))

AS

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>

• Tests <condition>, andperforms<compound_statement> if <condition> 
is TRUE

• Repeats this sequence 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 2.7 Procedure and trigger language extensions  (continued)
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CREATE PROCEDURE
BEGIN

SELECT SUM(BUDGET), AVG(BUDGET), MIN(BUDGET), MAX(BUDGET)

FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept

INTO :tot_budget, :avg_budget, :min_budget, :max_budget;

EXIT;

END !!

SET TERM ; !!

7KH�IROORZLQJ�VHOHFW�SURFHGXUH��25*B&+$57��GLVSOD\V�DQ�RUJDQL]DWLRQDO�FKDUW��

/* Display an org-chart.

*

* Parameters:

* --

* Returns:

* parent department

* department name

* department manager

* manager’s job title

* number of employees in the department */

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;

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;
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SELECT COUNT(EMP_NO)

FROM EMPLOYEE

WHERE DEPT_NO = :dno

INTO :emp_cnt;

SUSPEND;

END

END !!

:KHQ�25*B&+$57�LV�LQYRNHG��IRU�H[DPSOH�LQ�WKH�IROORZLQJ�isql�VWDWHPHQW�

SELECT * FROM ORG_CHART

,W�GLVSOD\V�WKH�GHSDUWPHQW�QDPH�IRU�HDFK�GHSDUWPHQW��ZKLFK�GHSDUWPHQW�LW�LV�LQ��WKH�
GHSDUWPHQW�PDQDJHU·V�QDPH�DQG�WLWOH��DQG�WKH�QXPEHU�RI�HPSOR\HHV�LQ�WKH�GHSDUWPHQW�

25*B&+$57�PXVW�EH�XVHG�DV�D�VHOHFW�SURFHGXUH�WR�GLVSOD\�WKH�IXOO�RUJDQL]DWLRQ��,I�FDOOHG�ZLWK�
(;(&87(�352&('85(��WKH�ILUVW�WLPH�LW�HQFRXQWHUV�WKH�6863(1'�VWDWHPHQW��LW�WHUPLQDWHV��
UHWXUQLQJ�WKH�LQIRUPDWLRQ�IRU�&RUSRUDWH�+HDGTXDUWHUV�RQO\�

6HH�$OVR $/7(5�(;&(37,21��$/7(5�352&('85(��&5($7(�(;&(37,21��'523�(;&(37,21��'523�
352&('85(��(;(&87(�352&('85(��6(/(&7

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�DQG�XVLQJ�SURFHGXUHV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

)RU�D�FRPSOHWH�GHVFULSWLRQ�RI�WKH�VWDWHPHQWV�LQ�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��VHH�&KDSWHU�
���´3URFHGXUHV�DQG�7ULJJHUV�µ

HEAD_DEPT DEPARTMENT MGR_NAME TITLE EMP_CNT 
======================= ===================== ================== ===== =========

Corporate Headquarters Bender, Oliver H. CEO 2

Corporate Headquarters Sales and Marketing MacDonald, Mary S. VP 2

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
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CREATE ROLE
CREATE ROLE
&UHDWHV�D�UROH�

6\QWD[ CREATE ROLE rolename;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ 5ROHV�FUHDWHG�ZLWK�&5($7(�52/(�FDQ�EH�JUDQWHG�SULYLOHJHV�MXVW�DV�XVHUV�FDQ��7KHVH�UROHV�
FDQ�EH�JUDQWHG�WR�XVHUV��ZKR�WKHQ�LQKHULW�WKH�SULYLOHJH�OLVW�WKDW�KDV�EHHQ�JUDQWHG�WR�WKH�UROH��
8VHUV�PXVW�VSHFLI\�WKH�UROH�DW�FRQQHFW�WLPH��8VH�*5$17�WR�JUDQW�SULYLOHJHV��$//��6(/(&7��
,16(57��83'$7(��'(/(7(��(;(&87(��5()(5(1&(6��WR�D�UROH�DQG�WR�JUDQW�D�UROH�WR�XVHUV��
8VH�5(92.(�WR�UHYRNH�WKHP�

([DPSOH 7KH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�UROH�FDOOHG�´DGPLQLVWUDWRU�µ

CREATE ROLE administrator;

6HH�$OVR *5$17��5(92.(��'523�52/(

CREATE SHADOW
&UHDWHV�RQH�RU�PRUH�GXSOLFDWH��LQ�V\QF�FRSLHV�RI�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�
isql�

6\QWD[ 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>]

Argument Description

rolename Name associated with the role; must be unique among role names in 
the database
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,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ &5($7(�6+$'2:�LV�XVHG�WR�JXDUG�DJDLQVW�ORVV�RI�DFFHVV�WR�D�GDWDEDVH�E\�HVWDEOLVKLQJ�RQH�
RU�PRUH�FRSLHV�RI�WKH�GDWDEDVH�RQ�VHFRQGDU\�VWRUDJH�GHYLFHV��(DFK�FRS\�RI�WKH�GDWDEDVH�
FRQVLVWV�RI�RQH�RU�PRUH�VKDGRZ�ILOHV��UHIHUUHG�WR�DV�D�VKDGRZ�VHW��(DFK�VKDGRZ�VHW�LV�
GHVLJQDWHG�E\�D�XQLTXH�SRVLWLYH�LQWHJHU�

'LVN�VKDGRZLQJ�KDV�WKUHH�FRPSRQHQWV��
g $�GDWDEDVH�WR�VKDGRZ�
g 7KH�5'%�),/(6�V\VWHP�WDEOH��ZKLFK�OLVWV�VKDGRZ�ILOHV�DQG�RWKHU�LQIRUPDWLRQ�DERXW�WKH�
GDWDEDVH�

g $�VKDGRZ�VHW��FRQVLVWLQJ�RI�RQH�RU�PRUH�VKDGRZ�ILOHV�

Argument Description

set_num Positive integer that designates a shadow set to which all subsequent 
files listed in the statement belong

AUTO Specifies the default access behavior for databases in the event no 
shadow is available

• All attachments and accesses succeed

• Deletes all references to the shadow and detaches the shadow file

MANUAL Specifies that database attachments and accesses fail until a shadow 
becomes available, or until all references to the shadow are removed 
from the database

CONDITIONAL Creates a new shadow, allowing shadowing to continue if the primary 
shadow becomes unavailable or if the shadow replaces the database 
due to disk failure

“<filespec>” Explicit path name and file name for the shadow file; must be a local 
filesystem and must not include a node name or be on a neworked 
filesystem

LENGTH [=] int [PAGE[S]] Length in database pages of an additional shadow file; page size is 
determined by the page size of the database itself

<secondary_file> Specifies the length of a primary or secondary shadow file; use for 
primary file only if defining a secondary file in the same statement

STARTING [AT [PAGE]] int Starting page number at which a secondary shadow file begins
54 INTERBASE 5



CREATE SHADOW
:KHQ�&5($7(�6+$'2:�LV�LVVXHG��D�VKDGRZ�LV�HVWDEOLVKHG�IRU�WKH�GDWDEDVH�PRVW�UHFHQWO\�
DWWDFKHG�E\�DQ�DSSOLFDWLRQ��$�VKDGRZ�VHW�FDQ�FRQVLVW�RI�RQH�RU�PXOWLSOH�ILOHV��,Q�FDVH�RI�GLVN�
IDLOXUH��WKH�GDWDEDVH�DGPLQLVWUDWRU��'%$��DFWLYDWHV�WKH�GLVN�VKDGRZ�VR�WKDW�LW�FDQ�WDNH�WKH�
SODFH�RI�WKH�GDWDEDVH��,I�&21',7,21$/�LV�VSHFLILHG��WKHQ�ZKHQ�WKH�'%$�DFWLYDWHV�WKH�GLVN�
VKDGRZ�WR�UHSODFH�DQ�DFWXDO�GDWDEDVH��D�QHZ�VKDGRZ�LV�HVWDEOLVKHG�IRU�WKH�GDWDEDVH�

,I�D�GDWDEDVH�LV�ODUJHU�WKDQ�WKH�VSDFH�DYDLODEOH�IRU�D�VKDGRZ�RQ�RQH�GLVN��XVH�WKH�
�VHFRQGDU\BILOH!�RSWLRQ�WR�GHILQH�PXOWLSOH�VKDGRZ�ILOHV��0XOWLSOH�VKDGRZ�ILOHV�FDQ�EH�VSUHDG�
RYHU�VHYHUDO�GLVNV�

7,3 7R�DGG�D�VHFRQGDU\�ILOH�WR�DQ�H[LVWLQJ�GLVN�VKDGRZ��GURS�WKH�VKDGRZ�ZLWK�'523�6+$'2:�
DQG�XVH�&5($7(�6+$'2:�WR�UHFUHDWH�LW�ZLWK�WKH�GHVLUHG�QXPEHU�RI�ILOHV��

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�FUHDWHV�D�VLQJOH��DXWRPDWLF�VKDGRZ�ILOH�IRU�HPSOR\HH�JGE�

CREATE SHADOW 1 AUTO ’employee.shd’;

7KH�QH[W�isql�VWDWHPHQW�FUHDWHV�D�FRQGLWLRQDO��VLQJOH��DXWRPDWLF�VKDGRZ�ILOH�IRU�HPSOR\HH�JGE�

CREATE SHADOW 2 CONDITIONAL ’employee.shd’ LENGTH 1000;

7KH�IROORZLQJ�isql�VWDWHPHQWV�FUHDWH�D�PXOWLSOH�ILOH�VKDGRZ�VHW�IRU�WKH�HPSOR\HH�JGE�GDWDEDVH��
7KH�ILUVW�VWDWHPHQW�VSHFLILHV�VWDUWLQJ�SDJHV�IRU�WKH�VKDGRZ�ILOHV��WKH�VHFRQG�VWDWHPHQW�
VSHFLILHV�WKH�QXPEHU�RI�SDJHV�IRU�WKH�VKDGRZ�ILOHV�

CREATE SHADOW 3 AUTO 

’employee.sh1’

FILE ’employee.sh2’

STARTING AT PAGE 1000

FILE ’employee.sh3’ 

STARTING AT PAGE 2000;

CREATE SHADOW 4 MANUAL ’employee.sdw’ 

LENGTH 1000

FILE ’employee.sh1’ 

LENGTH 1000 

FILE ’employee.sh2’; 

6HH�$OVR '523�6+$'2:

)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�VKDGRZV��VHH�WKH�2SHUDWLRQV�*XLGH�RU�WKH�'DWD�'HILQLWLRQ�
*XLGH�
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CREATE TABLE
&UHDWHV�D�QHZ�WDEOH�LQ�DQ�H[LVWLQJ�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ CREATE TABLE table [EXTERNAL [FILE] ’<filespec>’]

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

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

[DEFAULT { literal | NULL | USER}]

[NOT NULL] 

[ <col_constraint>]

[COLLATE collation]

<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 [, [x:]y …] ]

<expr> = A valid SQL expression that results in a single value.

<col_constraint> = [CONSTRAINT constraint]  <constraint_def>

<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}]

<tconstraint> = CONSTRAINT constraint <tconstraint_def>
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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>)}

<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>}

<val> = {

col [ <array_dim>] | : variable

| <constant> | <expr> | <function>

| udf ([ <val> [, <val> …]])

| NULL | USER | RDB$DB_KEY | ? 

} [COLLATE collation]

<constant> = num | ' string' | charsetname ' string'

<function> = {

COUNT (* | [ALL] <val> | DISTINCT <val>)

| SUM ([ALL] <val> | DISTINCT <val>)

| AVG ([ALL] <val> | DISTINCT <val>)

| MAX ([ALL] <val> | DISTINCT <val>)

| MIN ([ALL] <val> | DISTINCT <val>)

| CAST ( <val> AS <datatype>)

| UPPER ( <val>)

| GEN_ID ( generator, <val>)

}

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

<select_one> = SELECT on a single column; returns exactly one value.
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<select_list> = SELECT on a single column; returns zero or more values.

<select_expr> = SELECT on a list of values; returns zero or more values.

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

1RWHV�RQ�WKH�&5($7(�7$%/(�VWDWHPHQW

g:KHQ�GHFODULQJ�DUUD\V��\RX�PXVW�LQFOXGH�WKH�RXWHUPRVW�EUDFNHWV��VKRZQ�EHORZ�LQ�EROG��)RU�
H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D���E\���WZR�GLPHQVLRQDO�DUUD\�RI�VWULQJV��HDFK�RI�
ZKLFK�LV���FKDUDFWHUV�ORQJ�

my_array = varchar(6)[5,5]

8VH�WKH�FRORQ�����WR�VSHFLI\�DQ�DUUD\�ZLWK�D�VWDUWLQJ�SRLQW�RWKHU�WKDQ����7KH�IROORZLQJ�H[DPSOH�
FUHDWHV�DQ�DUUD\�RI�LQWHJHUV�WKDW�EHJLQV�DW����DQG�HQGV�DW����

my_array = integer[10:20]

g ,Q�64/�DQG�isql��\RX�FDQQRW�XVH��YDO!�DV�D�SDUDPHWHU�SODFHKROGHU��OLNH�´?”���
g ,Q�'64/�DQG�isql���YDO!�FDQQRW�EH�D�YDULDEOH��
g <RX�FDQQRW�VSHFLI\�D�&2//$7(�FODXVH�IRU�%ORE�FROXPQV�
g �H[SU!�LV�DQ\�FRPSOH[�64/�VWDWHPHQW�RU�HTXDWLRQ�WKDW�SURGXFHV�D�VLQJOH�YDOXH�

Argument Description

table Name for the table; must be unique among table and procedure names in 
the database

EXTERNAL [FILE] “<filespec>” Declares that data for the table under creation resides in a table or file 
outside the database; <filespec> is the complete file specification of the 
external file or table

col Name for the table column; unique among column names in the table

<datatype> SQL datatype for the column; see “Datatypes” on page 7
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COMPUTED [BY] (<expr>) Specifies that the value of the column’s data is calculated from <expr> at 
runtime and is therefore not allocated storage space in the database

• <expr> can be any arithmetic expression valid for the datatypes in the 
expression

• Any columns referenced in <expr> must exist before they can be used in 
<expr>

• <expr> cannot reference Blob columns

• <expr> must return a single value, and cannot return an array

domain Name of an existing domain

DEFAULT Specifies a default column value that is entered when no other entry is 
made; possible values are:

• literal: Inserts a specified string, numeric value, or date value

• NULL: Enters a NULL value

• USER: Enters the user name of the current user. Column must be of 
compatible text type to use the default

Defaults set at column level override defaults set at the domain level.

CONSTRAINT constraint Name of a column or table constraint; the constraint name must be unique 
within the table

<constraint_def> Specifies the kind of column constraint; valid options are UNIQUE, PRIMARY 
KEY, CHECK, and REFERENCES

REFERENCES Specifies that the column values are derived from column values in another 
table; if you do not specify column names, InterBase looks for a column with 
the same name as the referencing column in the referenced table

Argument Description
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'HVFULSWLRQ &5($7(�7$%/(�HVWDEOLVKHV�D�QHZ�WDEOH��LWV�FROXPQV��DQG�LQWHJULW\�FRQVWUDLQWV�LQ�DQ�H[LVWLQJ�
GDWDEDVH��7KH�XVHU�ZKR�FUHDWHV�D�WDEOH�LV�WKH�WDEOH·V�RZQHU�DQG�KDV�DOO�SULYLOHJHV�IRU�LW��
LQFOXGLQJ�WKH�DELOLW\�WR�*5$17�SULYLOHJHV�WR�RWKHU�XVHUV��WULJJHUV��DQG�VWRUHG�SURFHGXUHV��

g &5($7(�7$%/(�VXSSRUWV�VHYHUDO�RSWLRQV�IRU�GHILQLQJ�FROXPQV�

Ã /RFDO�FROXPQV�VSHFLI\�WKH�QDPH�DQG�GDWDW\SH�IRU�GDWD�HQWHUHG�LQWR�WKH�FROXPQ��

Ã &RPSXWHG�FROXPQV�DUH�EDVHG�RQ�DQ�H[SUHVVLRQ��&ROXPQ�YDOXHV�DUH�FRPSXWHG�HDFK�WLPH�
WKH�WDEOH�LV�DFFHVVHG��,I�WKH�GDWDW\SH�LV�QRW�VSHFLILHG��,QWHU%DVH�FDOFXODWHV�DQ�DSSURSULDWH�
RQH��&ROXPQV�UHIHUHQFHG�LQ�WKH�H[SUHVVLRQ�PXVW�H[LVW�EHIRUH�WKH�FROXPQ�FDQ�EH�GHILQHG��

Ã 'RPDLQ�EDVHG�FROXPQV�LQKHULW�DOO�WKH�FKDUDFWHULVWLFV�RI�D�GRPDLQ��EXW�WKH�FROXPQ�
GHILQLWLRQ�FDQ�LQFOXGH�D�QHZ�GHIDXOW�YDOXH��D�127�18//�DWWULEXWH��DGGLWLRQDO�&+(&.�
FRQVWUDLQWV��RU�D�FROODWLRQ�FODXVH�WKDW�RYHUULGHV�WKH�GRPDLQ�GHILQLWLRQ��,W�FDQ�DOVR�LQFOXGH�
DGGLWLRQDO�FROXPQ�FRQVWUDLQWV�

Ã 7KH�GDWDW\SH�VSHFLILFDWLRQ�IRU�D�&+$5��9$5&+$5��RU�%ORE�WH[W�FROXPQ�GHILQLWLRQ�FDQ�
LQFOXGH�D�&+$5$&7(5�6(7�FODXVH�WR�VSHFLI\�D�SDUWLFXODU�FKDUDFWHU�VHW�IRU�WKH�VLQJOH�FROXPQ��
2WKHUZLVH��WKH�FROXPQ�XVHV�WKH�GHIDXOW�GDWDEDVH�FKDUDFWHU�VHW��,I�WKH�GDWDEDVH�FKDUDFWHU�VHW�
LV�FKDQJHG��DOO�FROXPQV�VXEVHTXHQWO\�GHILQHG�KDYH�WKH�QHZ�FKDUDFWHU�VHW��EXW�H[LVWLQJ�
FROXPQV�DUH�QRW�DIIHFWHG��)RU�D�FRPSOHWH�OLVW�RI�FKDUDFWHU�VHWV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�
&KDSWHU����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

ON DELETE |

ON UPDATE

Used with REFERENCES: Changes a foreign key whenever the referenced 
primary key changes; valid options are:

• [Default] NO ACTION: Does not change the foreign key; may cause the 
primary key update to fail due to referential integrity checks 

• CASCADE: For ON DELETE, deletes the corresponding foreign key; for ON 
UPDATE, updates the corresponding foreign key to the new value of the 
primary key

• SET NULL: Sets all the columns of the corresponding foreign key to NULL

• SET DEFAULT: Sets every column of the corresponding foreign key is set to its 
default value in effect when the referential integrity constraint is defined; 
when the default for a foreign column changes after the referential 
integrity constraint is defined, the change does not have an effect on the 
default value used in the referential integrity constraint

CHECK <search condition> An attempt to enter a new value in the column fails if the value does not 
meet the search_condition

COLLATE collation Establishes a default sorting behavior for the column; see Chapter 8, 
“Character Sets and Collation Orders” for more information

Argument Description
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Ã ,I�\RX�GR�QRW�VSHFLI\�D�GHIDXOW�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�ORDG�WKDW�VDPH�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�

Ã 7KH�&2//$7(�FODXVH�HQDEOHV�VSHFLILFDWLRQ�RI�D�SDUWLFXODU�FROODWLRQ�RUGHU�IRU�&+$5��
9$5&+$5��DQG�%ORE�WH[W�GDWDW\SHV��&KRLFH�RI�FROODWLRQ�RUGHU�LV�UHVWULFWHG�WR�WKRVH�
VXSSRUWHG�IRU�WKH�FROXPQ·V�JLYHQ�FKDUDFWHU�VHW��ZKLFK�LV�HLWKHU�WKH�GHIDXOW�FKDUDFWHU�VHW�IRU�
WKH�HQWLUH�GDWDEDVH��RU�D�GLIIHUHQW�VHW�GHILQHG�LQ�WKH�&+$5$&7(5�6(7�FODXVH�DV�SDUW�RI�WKH�
GDWDW\SH�GHILQLWLRQ��)RU�D�FRPSOHWH�OLVW�RI�FROODWLRQ�RUGHUV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�
&KDSWHU����´&KDUDFWHU�6HWV�DQG�&ROODWLRQ 2UGHUV�µ

g 127�18//�LV�DQ�DWWULEXWH�WKDW�SUHYHQWV�WKH�HQWU\�RI�18//�RU�XQNQRZQ�YDOXHV�LQ�FROXPQ��
127�18//�DIIHFWV�DOO�,16(57�DQG�83'$7( RSHUDWLRQV�RQ�D�FROXPQ�

,03257$17 $�'(&/$5(�7$%/(�PXVW�SUHFHGH�&5($7(�7$%/(�LQ�HPEHGGHG�DSSOLFDWLRQV�LI�WKH�VDPH�
64/�SURJUDP�ERWK�FUHDWHV�D�WDEOH�DQG�LQVHUWV�GDWD�LQ�WKH�WDEOH��

g 7KH�(;7(51$/�),/(�RSWLRQ�FUHDWHV�D�WDEOH�ZKRVH�GDWD�UHVLGHV�LQ�DQ�H[WHUQDO�ILOH��UDWKHU�WKDQ�
LQ�WKH�,QWHU%DVH�GDWDEDVH��8VH�WKLV�RSWLRQ�WR�

Ã 'HILQH�DQ�,QWHU%DVH�WDEOH�FRPSRVHG�RI�GDWD�IURP�DQ�H[WHUQDO�VRXUFH��VXFK�DV�GDWD�LQ�ILOHV�
PDQDJHG�E\�RWKHU�RSHUDWLQJ�V\VWHPV�RU�LQ�QRQ�GDWDEDVH�DSSOLFDWLRQV�

Ã 7UDQVIHU�GDWD�WR�DQ�H[LVWLQJ�,QWHU%DVH�WDEOH�IURP�DQ�H[WHUQDO�ILOH��

5HIHUHQWLDO�LQWHJULW\�FRQVWUDLQWV
g <RX�FDQ�GHILQH�LQWHJULW\�FRQVWUDLQWV�DW�WKH�WLPH�\RX�FUHDWH�D�WDEOH��7KHVH�FRQVWUDLQWV�DUH�UXOHV�
WKDW�YDOLGDWH�GDWD�HQWULHV�E\�HQIRUFLQJ�FROXPQ�WR�WDEOH�DQG�WDEOH�WR�WDEOH�UHODWLRQVKLSV��7KH\�
VSDQ�DOO�WUDQVDFWLRQV�WKDW�DFFHVV�WKH�GDWDEDVH�DQG�DUH�DXWRPDWLFDOO\�PDLQWDLQHG�E\�WKH�V\VWHP��
&5($7(�7$%/(�VXSSRUWV�WKH�IROORZLQJ�LQWHJULW\�FRQVWUDLQWV�

g $�35,0$5<�.(<�LV�RQH�RU�PRUH�FROXPQV�ZKRVH�FROOHFWLYH�FRQWHQWV�DUH�JXDUDQWHHG�WR�EH�
XQLTXH��$�35,0$5<�.(<�FROXPQ�PXVW�DOVR�GHILQH�WKH�127�18//�DWWULEXWH��$�WDEOH�FDQ�KDYH�
RQO\�RQH�SULPDU\�NH\�

g 81,48(�NH\V�HQVXUH�WKDW�QR�WZR�URZV�KDYH�WKH�VDPH�YDOXH�IRU�D�VSHFLILHG�FROXPQ�RU�RUGHUHG�
VHW�RI�FROXPQV��$�XQLTXH�FROXPQ�PXVW�DOVR�GHILQH�WKH�127�18//�DWWULEXWH��$�WDEOH�FDQ�KDYH�
RQH�RU�PRUH�81,48(�NH\V��$�81,48(�NH\�FDQ�EH�UHIHUHQFHG�E\�D�)25(,*1�.(<�LQ�DQRWKHU�
WDEOH�
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g 5HIHUHQWLDO�FRQVWUDLQWV��5()(5(1&(6��HQVXUH�WKDW�YDOXHV�LQ�WKH�VSHFLILHG�FROXPQV��NQRZQ�DV�
WKH�IRUHLJQ�NH\��DUH�WKH�VDPH�DV�YDOXHV�LQ�WKH�UHIHUHQFHG�81,48(�RU�35,0$5<�.(<�FROXPQV�
LQ�DQRWKHU�WDEOH��7KH�81,48(�RU�35,0$5<�.(<�FROXPQV�LQ�WKH�UHIHUHQFHG�WDEOH�PXVW�EH�
GHILQHG�EHIRUH�WKH�5()(5(1&(6�FRQVWUDLQW�LV�DGGHG�WR�WKH�VHFRQGDU\�WDEOH��7KH�21�
'(/(7(�DQG�21�83'$7(�RSWLRQV�WR�5()(5(1&(6�GHILQH�WKH�DFWLRQ�RQ�WKH�IRUHLJQ�NH\�
ZKHQ�WKH�UHIHUHQFHG�SULPDU\�NH\�LV�XSGDWHG�RU�GHOHWHG��7KH�YDOXHV�IRU�21�83'$7(�DQG�21�
'(/(7(�DUH�DV�IROORZV�

,QWHU%DVH�����PDLQWDLQV�FRPSDWLELOLW\�ZLWK�WKH�SUHYLRXV�YHUVLRQV�RI�,QWHU%DVH��VR�FKDQJHV�WR�
H[LVWLQJ�FRGH�DUH�QRW�UHTXLUHG��7KH�GHIDXOW�DFWLRQ��12�$&7,21��SURYLGHV�WKH�VDPH�EHKDYLRU�
DV�WKH�SUHYLRXV�YHUVLRQ�RI�,QWHU%DVH��

g <RX�FDQ�FUHDWH�D�)25(,*1�.(<�UHIHUHQFH�WR�D�WDEOH�WKDW�LV�RZQHG�E\�VRPHRQH�HOVH�RQO\�LI�
WKDW�RZQHU�KDV�H[SOLFLWO\�JUDQWHG�\RX�5()(5(1&(6�SULYLOHJH�RQ�WKDW�WDEOH��$Q\�XVHU�ZKR�
XSGDWHV�\RXU�IRUHLJQ�NH\�WDEOH�PXVW�KDYH�5()(5(1&(6�RU�6(/(&7�SULYLOHJHV�RQ�WKH�
UHIHUHQFHG�SULPDU\�NH\�WDEOH�

g &+(&.�FRQVWUDLQWV�HQIRUFH�D�VHDUFKBFRQGLWLRQ�WKDW�PXVW�EH�WUXH�IRU�LQVHUWV�RU�XSGDWHV�WR�WKH�
VSHFLILHG�WDEOH��VHDUFKBFRQGLWLRQ�FDQ�UHTXLUH�D�FRPELQDWLRQ�RU�UDQJH�RI�YDOXHV�RU�FDQ�FRPSDUH�
WKH�YDOXH�HQWHUHG�ZLWK�GDWD�LQ�RWKHU�FROXPQV��

Note 6SHFLI\LQJ�86(5�DV�WKH�YDOXH�IRU�D�VHDUFKBFRQGLWLRQ�UHIHUHQFHV�WKH�ORJLQ�RI�WKH�XVHU�ZKR�
LV�DWWHPSWLQJ�WR�ZULWH�WR�WKH�UHIHUHQFHG�WDEOH�

g &UHDWLQJ�35,0$5<�.(<�DQG�)25(,*1�.(<�FRQVWUDLQWV�UHTXLUHV�H[FOXVLYH�DFFHVV�WR�WKH�
GDWDEDVH��

Action specified Effect on foreign key

NO ACTION [Default] The foreign key does not change. This may 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. If the default 
value of the foreign key is not found in the primary key, the update or delete on the 
primary key fails. 

The default value is the one in effect when the referential integrity constraint was 
defined. When the default for a foreign key column is changed after the referential 
integrity constraint is set up, the change does not have an effect on the default value 
used in the referential integrity constraint. 

SET NULL Every column of the corresponding foreign key is set to NULL. 
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g )RU�XQQDPHG�FRQVWUDLQWV��WKH�V\VWHP�DVVLJQV�D�XQLTXH�FRQVWUDLQW�QDPH�VWRUHG�LQ�WKH�
5'%�5(/$7,21B&21675$,176�V\VWHP�WDEOH��

Note &RQVWUDLQWV�DUH�QRW�HQIRUFHG�RQ�H[SUHVVLRQV��

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�FUHDWHV�D�VLPSOH�WDEOH�ZLWK�D�35,0$5<�.(<�

CREATE TABLE COUNTRY

(

 COUNTRY COUNTRYNAME NOT NULL PRIMARY KEY,

 CURRENCY VARCHAR(10) NOT NULL

);

7KH�QH[W�isql�VWDWHPHQW�FUHDWHV�ERWK�D�FROXPQ�OHYHO�DQG�D�WDEOH�OHYHO�81,48(�FRQVWUDLQW�

CREATE TABLE STOCK 

(MODEL SMALLINT NOT NULL UNIQUE,

MODELNAME CHAR(10) NOT NULL, 

ITEMID INTEGER NOT NULL, 

CONSTRAINT MOD_UNIQUE UNIQUE (MODELNAME, ITEMID));

7KH�IROORZLQJ�isql�VWDWHPQHQW�LOOXVWUDWHV�WDEOH�OHYHO�35,0$5<�.(<��)25(,*1�.(<��DQG�
&+(&.�FRQVWUDLQWV��7KH�35,0$5<�.(<�FRQVWUDLQW�LV�EDVHG�RQ�WKUHH�FROXPQV��7KLV�H[DPSOH�
DOVR�LOOXVWUDWHV�FUHDWLQJ�DQ�DUUD\�FROXPQ�RI�9$5&+$5�

CREATE TABLE JOB

(

JOB_CODE JOBCODE NOT NULL,

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),

CHECK (MIN_SALARY < MAX_SALARY)

);

,Q�WKH�QH[W�H[DPSOH��WKH�)��FROXPQ�LQ�WDEOH�7��LV�D�IRUHLJQ�NH\�WKDW�UHIHUHQFHV�WDEOH�7��
WKURXJK�7�·V�SULPDU\�NH\�3���:KHQ�D�URZ�LQ�7��FKDQJHV��WKDW�FKDQJH�SURSDJDWHV�WR�DOO�DIIHFWHG�
URZV�LQ�WDEOH�7���:KHQ�D�URZ�LQ�7��LV�GHOHWHG��DOO�DIIHFWHG�URZV�LQ�WKH�)��FROXPQ�RI�WDEOH�7��
DUH�VHW�WR�18//�
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CREATE TABLE T1 (P1 INTEGER NOT NULL PRIMARY KEY);

CREATE TABLE T2 (F2 INTEGER FOREIGN KEY REFERENCES T1.P1

ON UPDATE CASCADE

ON DELETE SET NULL);

7KH�QH[W�isql�VWDWHPHQW�FUHDWHV�D�WDEOH�ZLWK�D�FDOFXODWHG�FROXPQ�

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)

);

,Q�WKH�IROORZLQJ�isql�VWDWHPHQW�WKH�ILUVW�FROXPQ�UHWDLQV�WKH�GHIDXOW�FROODWLQJ�RUGHU�IRU�WKH�
GDWDEDVH·V�GHIDXOW�FKDUDFWHU�VHW��7KH�VHFRQG�FROXPQ�KDV�D�GLIIHUHQW�FROODWLQJ�RUGHU��DQG�WKH�
WKLUG�FROXPQ�GHILQLWLRQ�LQFOXGHV�D�FKDUDFWHU�VHW�DQG�D�FROODWLQJ�RUGHU�

CREATE TABLE BOOKADVANCE (BOOKNO CHAR(6), 

TITLE CHAR(50) COLLATE ISO8859_1, 

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

6HH�$OVR &5($7(�'20$,1��'(&/$5(�7$%/(��*5$17��5(92.(

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�PHWDGDWD��XVLQJ�LQWHJULW\�FRQVWUDLQWV��H[WHUQDO�WDEOHV��
GDWDW\SHV��FROODWLRQ�RUGHU��DQG�FKDUDFWHU�VHWV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

CREATE TRIGGER
&UHDWHV�D�WULJJHU��LQFOXGLQJ�ZKHQ�LW�ILUHV��DQG�ZKDW�DFWLRQV�LW�SHUIRUPV��$YDLODEOH�LQ�'64/��
DQG�isql�
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CREATE TRIGGER
6\QWD[ CREATE TRIGGER name FOR table

[ACTIVE | INACTIVE]

{BEFORE | AFTER}

{DELETE | INSERT | UPDATE}

[POSITION number]

AS <trigger_body> terminator

<trigger_body> = [<variable_declaration_list>] <block>

<variable_declaration_list> = 

DECLARE VARIABLE variable <datatype>;

[DECLARE VARIABLE variable <datatype>; …]

<block> =

BEGIN

<compound_statement>

[ <compound_statement> …]

END

<compound_statement> = {<block > | statement ;}

<datatype > = {

{SMALLINT | INTEGER | FLOAT | DOUBLE PRECISION} 

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

| DATE | {CHAR | CHARACTER | CHARACTER VARYING | VARCHAR} 

[(int )] [CHARACTER SET charname ] 

| {NCHAR | NATIONAL CHARACTER | NATIONAL CHAR} 

[VARYING] [(int )]}

Argument Description

name Name of the trigger; 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
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'HVFULSWLRQ &5($7(�75,**(5�GHILQHV�D�QHZ�WULJJHU�WR�D�GDWDEDVH��$�WULJJHU�LV�D�VHOI�FRQWDLQHG�SURJUDP�
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�
DXWRPDWLFDOO\�H[HFXWH��RU�ILUH��7ULJJHUV�GHILQHG�IRU�83'$7(�RQ�QRQ�XSGDWDEOH�YLHZV�ILUH�HYHQ�
LI�QR�XSGDWH�RFFXUV�

$�WULJJHU�LV�FRPSRVHG�RI�D�KHDGHU�DQG�D�ERG\��

7KH�WULJJHU�KHDGHU�FRQWDLQV�
g $�WULJJHU�QDPH��XQLTXH�ZLWKLQ�WKH�GDWDEDVH��WKDW�GLVWLQJXLVKHV�WKH�WULJJHU�IURP�DOO�RWKHUV�
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��

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 random order. 

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; signifies the end of the 
trigger body. Used in isql only.

Argument Description
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CREATE TRIGGER
,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�

$�WULJJHU�LV�DVVRFLDWHG�ZLWK�D�WDEOH��7KH�WDEOH�RZQHU�DQG�DQ\�XVHU�JUDQWHG�SULYLOHJHV�WR�WKH�
WDEOH�DXWRPDWLFDOO\�KDYH�ULJKWV�WR�H[HFXWH�DVVRFLDWHG�WULJJHUV�

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.(��

:KHQ�D�XVHU�SHUIRUPV�DQ�DFWLRQ�WKDW�ILUHV�D�WULJJHU��WKH�WULJJHU�ZLOO�KDYH�SULYLOHJHV�WR�SHUIRUP�
LWV�DFWLRQV�LI�RQH�RI�WKH�IROORZLQJ�FRQGLWLRQV�LV�WUXH�

g 7KH�WULJJHU�KDV�SULYLOHJHV�IRU�WKH�DFWLRQ�
g 7KH�XVHU�KDV�SULYLOHJHV�IRU�WKH�DFWLRQ�

,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�FDOOLQJ�DSSOLFDWLRQ�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�
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7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�ODQJXDJH�H[WHQVLRQV�IRU�WULJJHUV��)RU�D�FRPSOHWH�GHVFULSWLRQ�
RI�HDFK�VWDWHPHQW��VHH�&KDSWHU����´3URFHGXUHV�DQG�7ULJJHUV�µ��

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 that 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 that 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

• Returns values in the listed output arguments following 
RETURNING_VALUES

• Input and output arguments must be local variables.

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 that 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

TABLE 2.8 Procedure and trigger language extensions
68 INTERBASE 5



CREATE TRIGGER
([DPSOHV 7KH�IROORZLQJ�WULJJHU��6$9(B6$/$5<B&+$1*(��PDNHV�FRUUHODWHG�XSGDWHV�WR�WKH�
6$/$5<B+,6725<�WDEOH�ZKHQ�D�FKDQJH�LV�PDGH�WR�DQ�HPSOR\HH·V�VDODU\�LQ�WKH�(03/2<((�
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 ; !!

7KH�IROORZLQJ�WULJJHU��6(7B&867B12��XVHV�D�JHQHUDWRU�WR�FUHDWH�XQLTXH�FXVWRPHU�QXPEHUV�
ZKHQ�D�QHZ�FXVWRPHU�UHFRUG�LV�LQVHUWHG�LQ�WKH�&86720(5�WDEOH�

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|col Posts the event, event_name, or uses the value in col as an 
event name

WHILE (<condition>) 
DO <compound_statement>

While <condition> is TRUE, keep performing 
<compound_statement>

• Tests <condition>, andperforms<compound_statement> if 
<condition> is TRUE

• Repeats this sequence 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

• ANY: Handles any errors

<error> EXCEPTION exception_name, SQLCODE errcode or GDSCODE 
number

Statement Description

TABLE 2.8 Procedure and trigger language extensions  (continued)
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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 ; !!

7KH�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 ; !!

7KH�IROORZLQJ�IRXU�IUDJPHQWV�RI�WULJJHU�KHDGHUV�GHPRQVWUDWH�KRZ�WKH�326,7,21�RSWLRQ�
GHWHUPLQHV�WULJJHU�ILULQJ�RUGHU�

CREATE TRIGGER A FOR accounts 

BEFORE UPDATE 

POSITION 5 … /*Trigger body follows*/

CREATE TRIGGER B FOR accounts 

BEFORE UPDATE 

POSITION 0 … /*Trigger body follows*/ 

CREATE TRIGGER C FOR accounts 

AFTER UPDATE 

POSITION 5 … /*Trigger body follows*/

CREATE TRIGGER D FOR accounts 

AFTER UPDATE 

POSITION 3 … /*Trigger body follows*/

:KHQ�WKLV�XSGDWH�WDNHV�SODFH�

UPDATE accounts SET account_status = 'on_hold' 

WHERE account_balance <0;

7KH�WULJJHUV�ILUH�LQ�WKLV�RUGHU�

�� 7ULJJHU�%�ILUHV�

�� 7ULJJHU�$�ILUHV�

�� 7KH�XSGDWH�RFFXUV�

�� 7ULJJHU�'�ILUHV�
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CREATE VIEW
�� 7ULJJHU�&�ILUHV�

6HH�$OVR $/7(5�(;&(37,21��$/7(5�75,**(5��&5($7(�(;&(37,21��&5($7(�352&('85(��'523�
(;&(37,21��'523�75,**(5��(;(&87(�352&('85(

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�DQG�XVLQJ�WULJJHUV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

)RU�D�FRPSOHWH�GHVFULSWLRQ�RI�WKH�VWDWHPHQWV�LQ�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��VHH�&KDSWHU�
���´3URFHGXUHV�DQG�7ULJJHUV�µ

CREATE VIEW
&UHDWHV�D�QHZ�YLHZ�RI�GDWD�IURP�RQH�RU�PRUH�WDEOHV��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ CREATE VIEW name [(view_col [, view_col … ])] 

AS <select > [WITH CHECK OPTION];

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG��

'HVFULSWLRQ &5($7(�9,(:�GHVFULEHV�D�YLHZ�RI�GDWD�EDVHG�RQ�RQH�RU�PRUH�XQGHUO\LQJ�WDEOHV�LQ�WKH�
GDWDEDVH��7KH�URZV�WR�UHWXUQ�DUH�GHILQHG�E\�D�6(/(&7�VWDWHPHQW�WKDW�OLVWV�FROXPQV�IURP�WKH�
VRXUFH�WDEOHV��2QO\�WKH�YLHZ�GHILQLWLRQ�LV�VWRUHG�LQ�WKH�GDWDEDVH��D�YLHZ�GRHV�QRW�GLUHFWO\�
UHSUHVHQW�SK\VLFDOO\�VWRUHG�GDWD��,W�LV�SRVVLEOH�WR�SHUIRUP�VHOHFW��SURMHFW��MRLQ��DQG�XQLRQ�
RSHUDWLRQV�RQ�YLHZV�DV�LI�WKH\�ZHUH�WDEOHV��

Argument Description

name Name for the view; must be unique among all view, table, and 
procedure names in the database

view_col Names the columns for the view

• Column names must be unique among all column names in the view

• Required if the view includes columns based on expressions; 
otherwise optional

• Default: Column name from the underlying table

<select> Specifies the selection criteria for rows to be included in the view

WITH CHECK OPTION Prevents INSERT or UPDATE operations on an updatable view if the INSERT 
or UPDATE violates the search condition specified in the WHERE clause of 
the view’s <select>
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7KH�XVHU�ZKR�FUHDWHV�D�YLHZ�LV�LWV�RZQHU�DQG�KDV�DOO�SULYLOHJHV�IRU�LW��LQFOXGLQJ�WKH�DELOLW\�WR�
*5$17�SULYLOHJHV�WR�RWKHU�XVHUV��UROHV��WULJJHUV��YLHZV��DQG�VWRUHG�SURFHGXUHV��$�XVHU�PD\�
KDYH�SULYLOHJHV�WR�D�YLHZ�ZLWKRXW�KDYLQJ�DFFHVV�WR�LWV�EDVH�WDEOHV��:KHQ�FUHDWLQJ�YLHZV�

g $�UHDG�RQO\�YLHZ�UHTXLUHV�6(/(&7�SULYLOHJHV�IRU�DQ\�XQGHUO\LQJ�WDEOHV�
g $Q�XSGDWDEOH�YLHZ�UHTXLUHV $//�SULYLOHJHV�WR�WKH�XQGHUO\LQJ�WDEOHV�

7KH�YLHZBFRO�RSWLRQ�HQVXUHV�WKDW�WKH�YLHZ�DOZD\V�FRQWDLQV�WKH�VDPH�FROXPQV�DQG�WKDW�WKH�
FROXPQV�DOZD\V�KDYH�WKH�VDPH�YLHZ�GHILQHG�QDPHV�

9LHZ�FROXPQ�QDPHV�FRUUHVSRQG�LQ�RUGHU�DQG�QXPEHU�WR�WKH�FROXPQV�OLVWHG�LQ�WKH�VHOHFW�FODXVH��
VR�VSHFLI\�DOO�YLHZ�FROXPQ�QDPHV�RU�QRQH�

$�YLHZBFRO�GHILQLWLRQ�FDQ�FRQWDLQ�RQH�RU�PRUH�FROXPQV�EDVHG�RQ�DQ�H[SUHVVLRQ�WKDW�FRPELQHV�
WKH�RXWFRPH�RI�WZR�FROXPQV��7KH�H[SUHVVLRQ�PXVW�UHWXUQ�D�VLQJOH�YDOXH��DQG�FDQQRW�UHWXUQ�
DQ�DUUD\�RU�DUUD\�HOHPHQW��,I�WKH�YLHZ�LQFOXGHV�DQ�H[SUHVVLRQ��WKH�YLHZ�FROXPQ�RSWLRQ�LV�
UHTXLUHG�

Note $Q\�FROXPQV�XVHG�LQ�WKH�YDOXH�H[SUHVVLRQ�PXVW�H[LVW�EHIRUH�WKH�H[SUHVVLRQ�FDQ�EH�
GHILQHG�

$�6(/(&7�VWDWHPHQW�FODXVH�FDQQRW�LQFOXGH�WKH�25'(5�%<�FODXVH�

:KHQ�6(/(&7�
�LV�XVHG�UDWKHU�WKDQ�D�FROXPQ�OLVW��RUGHU�RI�GLVSOD\�LV�EDVHG�RQ�WKH�RUGHU�LQ�
ZKLFK�FROXPQV�DUH�VWRUHG�LQ�WKH�EDVH�WDEOH�

:,7+�&+(&.�237,21�HQDEOHV�,QWHU%DVH�WR�YHULI\�WKDW�D�URZ�DGGHG�WR�RU�XSGDWHG�LQ�D�YLHZ�
LV�DEOH�WR�EH�VHHQ�WKURXJK�WKH�YLHZ�EHIRUH�DOORZLQJ�WKH�RSHUDWLRQ�WR�VXFFHHG��'R�QRW�XVH�
:,7+�&+(&.�237,21�IRU�UHDG�RQO\�YLHZV�

Note <RX�FDQQRW�VHOHFW�IURP�D�YLHZ�WKDW�LV�EDVHG�RQ�WKH�UHVXOW�VHW�RI�D�VWRUHG�SURFHGXUH�

Note '64/�GRHV�QRW�VXSSRUW�YLHZ�GHILQLWLRQV�FRQWDLQLQJ�81,21�FODXVHV��7R�FUHDWH�VXFK�D�
YLHZ��XVH�HPEHGGHG�64/��

$�YLHZ�LV�XSGDWDEOH�LI�
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�

,I�WKH�YLHZ�GHILQLWLRQ�GRHV�QRW�PHHW�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��

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�FUHDWHV�DQ�XSGDWDEOH�YLHZ�

CREATE VIEW SNOW_LINE (CITY, STATE, SNOW_ALTITUDE) AS
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CREATE VIEW
SELECT CITY, STATE, ALTITUDE

FROM CITIES

WHERE ALTITUDE > 5000;

7KH�QH[W�isql�VWDWHPHQW�XVHV�D�QHVWHG�TXHU\�WR�FUHDWH�D�YLHZ�

CREATE VIEW RECENT_CITIES AS 

SELECT STATE, CITY, POPULATION FROM CITIES WHERE STATE IN

(SELECT STATE FROM STATES WHERE STATEHOOD > ’1-JAN-1850’);

,Q�DQ�XSGDWDEOH�YLHZ��WKH�:,7+�&+(&.�237,21�SUHYHQWV�DQ\�LQVHUWV�RU�XSGDWHV�WKURXJK�WKH�
YLHZ�WKDW�GR�QRW�VDWLVI\�WKH�:+(5(�FODXVH�RI�WKH�&5($7(�9,(:�6(/(&7�VWDWHPHQW�

CREATE VIEW HALF_MILE_CITIES AS

SELECT CITY, STATE, ALTITUDE FROM CITIES

WHERE ALTITUDE > 2500

WITH CHECK OPTION;

7KH�:,7+�&+(&.�237,21�FODXVH�LQ�WKH�YLHZ�ZRXOG�SUHYHQW�WKH�IROORZLQJ�LQVHUWLRQ��

INSERT INTO HALF_MILE_CITIES (CITY, STATE, ALTITUDE)

VALUES (’Chicago’, ’Illinois’, 250);

2Q�WKH�RWKHU�KDQG��WKH�IROORZLQJ�83'$7(�ZRXOG�EH�SHUPLWWHG�

INSERT INTO HALF_MILE_CITIES (CITY, STATE, ALTITUDE)

VALUES (’Truckee’, ’California’, 2736);

7KH�:,7+�&+(&.�237,21�FODXVH�GRHV�QRW�DOORZ�XSGDWHV�WKURXJK�WKH�YLHZ�ZKLFK�FKDQJH�
WKH�YDOXH�RI�D�URZ�VR�WKDW�WKH�YLHZ�FDQQRW�UHWULHYH�LW��)RU�H[DPSOH��WKH�:,7+�&+(&.�237,21�
LQ�WKH�+$/)B0,/(B&,7,(6�YLHZ�SUHYHQWV�WKH�IROORZLQJ�XSGDWH�

UPDATE HALF_MILE_CITIES

SET ALTITUDE = 2000

WHERE STATE = ’NY’;

7KH�QH[W�isql�VWDWHPHQW�FUHDWHV�D�YLHZ�WKDW�MRLQV�WZR�WDEOHV��DQG�VR�LV�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;

6HH�$OVR &5($7(�7$%/(��'523�9,(:��*5$17��,16(57��5(92.(��6(/(&7��83'$7(

)RU�D�FRPSOHWH�GLVFXVVLRQ�RI�YLHZV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�
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DECLARE CURSOR
'HILQHV�D�FXUVRU�IRU�D�WDEOH�E\�DVVRFLDWLQJ�D�QDPH�ZLWK�WKH�VHW�RI�URZV�VSHFLILHG�LQ�D�6(/(&7�
VWDWHPHQW��$YDLODEOH�LQ�64/�DQG�'64/�

6\QWD[ 64/�IRUP�

DECLARE cursor CURSOR FOR <select> [FOR UPDATE OF <col> [, <col>…]];

'64/�IRUP�

DECLARE cursor CURSOR FOR <statement_id>

%ORE�IRUP��6HH�'(&/$5(�&85625��%/2%�

'HVFULSWLRQ '(&/$5(�&85625�GHILQHV�WKH�VHW�RI�URZV�WKDW�FDQ�EH�UHWULHYHG�XVLQJ�WKH�FXUVRU�LW�QDPHV��,W�
LV�WKH�ILUVW�PHPEHU�RI�D�JURXS�RI�WDEOH�FXUVRU�VWDWHPHQWV�WKDW�PXVW�EH�XVHG�LQ�VHTXHQFH��

�VHOHFW!�VSHFLILHV�D�6(/(&7�VWDWHPHQW�WKDW�GHWHUPLQHV�ZKLFK�URZV�WR�UHWULHYH��7KH�6(/(&7�
VWDWHPHQW�FDQQRW�LQFOXGH�,172�RU�25'(5�%<�FODXVHV�

7KH�)25�83'$7(�2)�FODXVH�LV�QHFHVVDU\�IRU�XSGDWLQJ�RU�GHOHWLQJ�URZV�XVLQJ�WKH�:+(5(�
&855(17�2)�FODXVH�ZLWK�83'$7(�DQG�'(/(7(�

Argument Description

cursor Name for the cursor

<select> Determines which rows to retrieve. SQL only

FOR UPDATE OF <col> [, 
<col> …]

Enables UPDATE and DELETE of specified column for retrieved rows

<statement_id> SQL statement name of a previously prepared statement, which, in this 
case, must be a SELECT statement. DSQL only
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DECLARE CURSOR (BLOB)
$�FXUVRU�LV�D�RQH�ZD\�SRLQWHU�LQWR�WKH�RUGHUHG�VHW�RI�URZV�UHWULHYHG�E\�WKH�VHOHFW�H[SUHVVLRQ�
LQ�WKH�'(&/$5(�&85625�VWDWHPHQW��,W�HQDEOHV�VHTXHQWLDO�DFFHVV�WR�UHWULHYHG�URZV�LQ�WXUQ��
7KHUH�DUH�IRXU�UHODWHG�FXUVRU�VWDWHPHQWV��

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHFODUHV�D�FXUVRU�ZLWK�D�VHDUFK�FRQGLWLRQ�

EXEC SQL

DECLARE C CURSOR FOR

SELECT CUST_NO, ORDER_STATUS

FROM SALES

WHERE ORDER_STATUS IN (’open’, ’shipping’);

7KH�QH[W�'64/�VWDWHPHQW�GHFODUHV�D�FXUVRU�IRU�D�SUHYLRXVO\�SUHSDUHG�VWDWHPHQW��48(5<��

DECLARE Q CURSOR FOR QUERY1

6HH�$OVR &/26(��'(&/$5(�&85625��%/2%���)(7&+��23(1��35(3$5(��6(/(&7

DECLARE CURSOR (BLOB)
'HFODUHV�D�%ORE�FXUVRU�IRU�UHDG�RU�LQVHUW��$YDLODEOH�LQ�64/�

Stage Statement Purpose

1 DECLARE CURSOR Declares the cursor; the SELECT statement determines rows retrieved for the 
cursor

2 OPEN Retrieves the rows specified for retrieval with DECLARE CURSOR; the resulting 
rows become the cursor’s active set

3 FETCH Retrieves the current row from the active set, starting with the first row; 
subsequent FETCH statements advance the cursor through the set

4 CLOSE Closes the cursor and releases system resources
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6\QWD[ DECLARE cursor CURSOR FOR 

{READ BLOB column FROM table 

| INSERT BLOB column INTO table}

[FILTER [FROM subtype] TO subtype]

[MAXIMUM_SEGMENT length];

'HVFULSWLRQ 'HFODUHV�D�FXUVRU�IRU�UHDGLQJ�RU�LQVHUWLQJ�%ORE�GDWD��$�%ORE�FXUVRU�FDQ�EH�DVVRFLDWHG�ZLWK�
RQO\�RQH�%ORE�FROXPQ�

7R�UHDG�SDUWLDO�%ORE�VHJPHQWV�ZKHQ�D�KRVW�ODQJXDJH�YDULDEOH�LV�VPDOOHU�WKDQ�WKH�VHJPHQW�
OHQJWK�RI�D�%ORE��GHFODUH�WKH�%ORE�FXUVRU�ZLWK�WKH�0$;,080B6(*0(17�FODXVH��,I�OHQJWK�LV�
OHVV�WKDQ�WKH�%ORE�VHJPHQW��)(7&+�UHWXUQV�OHQJWK�E\WHV��,I�WKH�VDPH�RU�JUHDWHU��LW�UHWXUQV�D�IXOO�
VHJPHQW��WKH�GHIDXOW��

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHFODUHV�D�5($'�%/2%�FXUVRU�DQG�XVHV�WKH�
0$;,080B6(*0(17�RSWLRQ�

EXEC SQL 

DECLARE BC CURSOR FOR 

READ BLOB JOB_REQUIREMENT FROM JOB MAXIMUM_SEGMENT 40;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�GHFODUHV�DQ�,16(57�%/2%�FXUVRU�

EXEC SQL 

DECLARE BC CURSOR FOR

INSERT BLOB JOB_REQUIREMENt INTO JOB;

6HH�$OVR &/26(��%/2%���)(7&+��%/2%���,16(57�&85625�%/2%���23(1��%/2%�

Argument Description

cursor Name for the Blob cursor

column Name of the Blob column

table Table name

READ BLOB Declares a read operation on the Blob

INSERT BLOB Declares a write operation on the Blob

[FILTER [FROM 
subtype] TO subtype]

Specifies optional Blob filters used to translate a Blob from one 
user-specified format to another; subtype determines which filters are used 
for translation

MAXIMUM_
SEGMENT length

Length of the local variable to receive the Blob data after a FETCH operation
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DECLARE EXTERNAL FUNCTION
DECLARE EXTERNAL FUNCTION
'HFODUHV�DQ�H[LVWLQJ�XVHU�GHILQHG�IXQFWLRQ��8')��WR�WKH�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��
DQG�isql�

6\QWD[ DECLARE EXTERNAL FUNCTION name [<datatype> | CSTRING (int)

[, <datatype> | CSTRING (int) …]]

RETURNS {<datatype> [BY  VALUE] | CSTRING ( int)} [FREE_IT]

ENTRY_POINT ' entryname'

MODULE_NAME ' modulename';

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '(&/$5(�(;7(51$/�)81&7,21�SURYLGHV�LQIRUPDWLRQ�DERXW�D�8')�WR�WKH�GDWDEDVH��
ZKHUH�WR�ILQG�LW��LWV�QDPH��WKH�LQSXW�SDUDPHWHUV�LW�UHTXLUHV��DQG�WKH�VLQJOH�YDOXH�LW�UHWXUQV��$�
8')�H[LVWV�LQ�D�OLEUDU\�RXWVLGH�WKH�GDWDEDVH�

´HQWU\QDPHµ�LV�WKH�DFWXDO�QDPH�RI�WKH�IXQFWLRQ�DV�VWRUHG�LQ�WKH�8')�OLEUDU\��,W�GRHV�QRW�KDYH�
WR�PDWFK�WKH�QDPH�RI�WKH�8')�DV�VWRUHG�LQ�WKH�GDWDEDVH�

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

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 Chapter 5: “User-Defined Functions”.

“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
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,03257$17 'R�QRW�XVH�'(&/$5(�(;7(51$/�)81&7,21�ZKHQ�FUHDWLQJ�D�GDWDEDVH�RQ�D�1HW:DUH�
VHUYHU��8')�OLEUDULHV�FDQQRW�EH�FUHDWHG�RU�XVHG�RQ�1HW:DUH�VHUYHUV�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHFODUHV�WKH�IXQFWLRQ��7236����WR�D�GDWDEDVH�

DECLARE EXTERNAL FUNCTION TOPS 

CHAR(256), INTEGER, BLOB

RETURNS INTEGER BY VALUE

ENTRY_POINT ’te1’ MODULE_NAME ’tm1’;

6HH�$OVR '523�(;7(51$/�)81&7,21

)RU�PRUH�LQIRUPDWLRQ�DERXW�ZULWLQJ�8')V��VHH�&KDSWHU����´8VHU�'HILQHG�)XQFWLRQVµ��$OVR�VHH�WKH�
DSSURSULDWH�VHFWLRQV�LQ�WKH�'DWD�'HILQLWLRQ�*XLGH�DQG�WKH�3URJUDPPHU·V�*XLGH�

DECLARE FILTER
'HFODUHV�DQ�H[LVWLQJ�%ORE�ILOWHU�WR�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql��

6\QWD[ DECLARE FILTER filter 

INPUT_TYPE subtype OUTPUT_TYPE subtype

ENTRY_POINT ’entryname’ MODULE_NAME ’modulename’;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '(&/$5(�),/7(5�SURYLGHV�LQIRUPDWLRQ�DERXW�DQ�H[LVWLQJ�%ORE�ILOWHU�WR�WKH�GDWDEDVH��ZKHUH�
WR�ILQG�LW��LWV�QDPH��DQG�WKH�%ORE�VXEW\SHV�LW�ZRUNV�ZLWK��$�%ORE�ILOWHU�LV�D�XVHU�ZULWWHQ�
SURJUDP�WKDW�FRQYHUWV�GDWD�VWRUHG�LQ�%ORE�FROXPQV�IURP�RQH�VXEW\SH�WR�DQRWKHU�

Argument Description

filter Name of the filter; must be unique among filter names in the database

INPUT_TYPE subtype Specifies the Blob subtype from which data is to be converted

OUTPUT_TYPE subtype Specifies the Blob subtype into which data is to be converted

“entryname” Quoted string specifying the name of the Blob filter as stored in a linked 
library

“modulename” Quoted file specification identifying the object module in which the filter 
is stored
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DECLARE STATEMENT
,1387B7<3(�DQG�287387B7<3(�WRJHWKHU�GHWHUPLQH�WKH�EHKDYLRU�RI�WKH�%ORE�ILOWHU��(DFK�
ILOWHU�GHFODUHG�WR�WKH�GDWDEDVH�VKRXOG�KDYH�D�XQLTXH�FRPELQDWLRQ�RI�,1387B7<3(�DQG�
287387B7<3(�LQWHJHU�YDOXHV��,QWHU%DVH�SURYLGHV�D�EXLOW�LQ�W\SH�RI����IRU�KDQGOLQJ�WH[W��
8VHU�GHILQHG�W\SHV�PXVW�EH�H[SUHVVHG�DV�QHJDWLYH�YDOXHV�

´HQWU\QDPHµ�LV�WKH�QDPH�RI�WKH�%ORE�ILOWHU�VWRUHG�LQ�WKH�OLEUDU\��:KHQ�DQ�DSSOLFDWLRQ�XVHV�D�
%ORE�ILOWHU��LW�FDOOV�WKH�ILOWHU�IXQFWLRQ�ZLWK�WKLV�QDPH�

,03257$17 'R�QRW�XVH�'(&/$5(�),/7(5�ZKHQ�FUHDWLQJ�D�GDWDEDVH�RQ�D�1HW:DUH�VHUYHU��%ORE�ILOWHUV�
FDQQRW�EH�FUHDWHG�RU�XVHG�RQ�1HW:DUH�VHUYHUV�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHFODUHV�D�%ORE�ILOWHU�

 DECLARE FILTER DESC_FILTER

 INPUT_TYPE 1

 OUTPUT_TYPE -4

 ENTRY_POINT ’desc_filter’

 MODULE_NAME ’FILTERLIB’;

6HH�$OVR '523�),/7(5

)RU�LQVWUXFWLRQV�RQ�ZULWLQJ�%ORE�ILOWHUV��VHH�WKH�3URJUDPPHU·V�*XLGH�

)RU�PRUH�LQIRUPDWLRQ�DERXW�%ORE�VXEW\SHV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

DECLARE STATEMENT
,GHQWLILHV�G\QDPLF�64/�VWDWHPHQWV�EHIRUH�WKH\�DUH�SUHSDUHG�DQG�H[HFXWHG�LQ�DQ�HPEHGGHG�
SURJUDP��$YDLODEOH�LQ�64/�

6\QWD[ DECLARE <statement> STATEMENT;

'HVFULSWLRQ '(&/$5(�67$7(0(17�QDPHV�DQ�64/�YDULDEOH�IRU�D�XVHU�VXSSOLHG�64/�VWDWHPHQW�WR�
SUHSDUH�DQG�H[HFXWH�DW�UXQ�WLPH��'(&/$5(�67$7(0(17�LV�QRW�H[HFXWHG��VR�LW�GRHV�QRW�
SURGXFH�UXQ�WLPH�HUURUV��7KH�VWDWHPHQW�SURYLGHV�LQWHUQDO�GRFXPHQWDWLRQ�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHFODUHV�4��WR�EH�WKH�QDPH�RI�D�VWULQJ�IRU�
SUHSDUDWLRQ�DQG�H[HFXWLRQ�

EXEC SQL 

Argument Description

<statement> Name of an SQL variable for a user-supplied SQL statement to prepare and execute 
at runtime
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DECLARE Q1 STATEMENT;

6HH�$OVR (;(&87(��(;(&87(�,00(',$7(��35(3$5(

DECLARE TABLE
'HVFULEHV�WKH�VWUXFWXUH�RI�D�WDEOH�WR�WKH�SUHSURFHVVRU��gpre��EHIRUH�LW�LV�FUHDWHG�ZLWK�&5($7(�
7$%/(��$YDLODEOH�LQ�64/�

6\QWD[ DECLARE table TABLE (<table_def>);

'HVFULSWLRQ '(&/$5(�7$%/(�FDXVHV�gpre�WR�VWRUH�D�WDEOH�GHVFULSWLRQ��$�WDEOH�GHFODUDWLRQ�LV�UHTXLUHG�LI�D�
WDEOH�LV�ERWK�FUHDWHG�DQG�SRSXODWHG�ZLWK�GDWD�LQ�WKH�VDPH�SURJUDP��,I�WKH�GHFODUHG�WDEOH�
DOUHDG\�H[LVWV�LQ�WKH�GDWDEDVH�RU�LI�WKH�GHFODUDWLRQ�FRQWDLQV�V\QWD[�HUURUV��gpre�UHWXUQV�DQ�
HUURU�

:KHQ�D�WDEOH�LV�UHIHUHQFHG�DW�UXQ�WLPH��WKH�FROXPQ�GHVFULSWLRQV�DQG�GDWDW\SHV�DUH�FKHFNHG�
DJDLQVW�WKH GHVFULSWLRQ�VWRUHG�LQ�WKH�GDWDEDVH��,I�WKH�WDEOH�GHVFULSWLRQ�LV�QRW�LQ�WKH�GDWDEDVH�
DQG�WKH�WDEOH�LV�QRW�GHFODUHG��RU�LI�FROXPQ�GHVFULSWLRQV�DQG�GDWDW\SHV�GR�QRW�PDWFK��WKH�
DSSOLFDWLRQ�UHWXUQV�DQ�HUURU�

'(&/$5(�7$%/(�FDQ�LQFOXGH�DQ�H[LVWLQJ�GRPDLQ�LQ�D�FROXPQ�GHILQLWLRQ��EXW�PXVW�JLYH�WKH�
FRPSOHWH�FROXPQ�GHVFULSWLRQ�LI�WKH�GRPDLQ�LV�QRW�GHILQHG�DW�FRPSLOH�WLPH�

'(&/$5(�7$%/(�FDQQRW�LQFOXGH�LQWHJULW\�FRQVWUDLQWV�DQG�FROXPQ�DWWULEXWHV��HYHQ�LI�WKH\�DUH�
SUHVHQW�LQ�D�VXEVHTXHQW�&5($7(�7$%/(�VWDWHPHQW�

,03257$17 '(&/$5(�7$%/(�FDQQRW�DSSHDU�LQ�D�SURJUDP�WKDW�DFFHVVHV�PXOWLSOH�GDWDEDVHV�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQWV�GHFODUH�DQG�FUHDWH�D�WDEOH�

EXEC SQL

DECLARE STOCK TABLE

(MODEL SMALLINT,

MODELNAME CHAR(10), 

ITEMID INTEGER);

Argument Description

table Name of the table; table names must be unique within the database

<table_def> Definition of the table; for complete table definition syntax, see CREATE TABLE
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DELETE
EXEC SQL

CREATE TABLE STOCK 

(MODEL SMALLINT NOT NULL UNIQUE,

MODELNAME CHAR(10) NOT NULL, 

ITEMID INTEGER NOT NULL, CONSTRAINT MOD_UNIQUE UNIQUE (MODELNAME, 

ITEMID));

6HH�$OVR &5($7(�'20$,1��&5($7(�7$%/(

DELETE
5HPRYHV�URZV�LQ�D�WDEOH�RU�LQ�WKH�DFWLYH�VHW�RI�D�FXUVRU��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ 64/�DQG�'64/�IRUP�

DELETE [TRANSACTION transaction] FROM table

{[WHERE <search_condition>] | WHERE CURRENT OF cursor};

,03257$17 2PLW�WKH�WHUPLQDWLQJ�VHPLFRORQ�IRU�'64/�

<search_condition> = Search condition as specified in SELECT.

isql�IRUP�

DELETE FROM TABLE [WHERE <search_condition>];

'(/(7(�VSHFLILHV�RQH�RU�PRUH�URZV�WR�GHOHWH�IURP�D�WDEOH�RU�XSGDWDEOH�YLHZ��'(/(7(�LV�RQH�
RI�WKH�GDWDEDVH�SULYLOHJHV�FRQWUROOHG�E\�WKH *5$17�DQG�5(92.(�VWDWHPHQWV�

7KH�75$16$&7,21�FODXVH�FDQ�EH�XVHG�LQ�PXOWLSOH�WUDQVDFWLRQ�64/�DSSOLFDWLRQV�WR�VSHFLI\�
ZKLFK�WUDQVDFWLRQ�FRQWUROV�WKH�'(/(7(�RSHUDWLRQ��7KH�75$16$&7,21�FODXVH�LV�QRW�DYDLODEOH�
LQ�'64/�RU�isql�

Argument Description

TRANSACTION
transaction

Name of the transaction under control of which the statement is executed; 
SQL only

table Name of the table from which to delete rows

WHERE
<search_condition>

Search condition that specifies the rows to delete; without this clause, 
DELETE affects all rows in the specified table or view

WHERE CURRENT OF cursor Specifies that the current row in the active set of cursor is to be deleted
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)RU�VHDUFKHG�GHOHWLRQV��WKH�RSWLRQDO�:+(5(�FODXVH�FDQ�EH�XVHG�WR�UHVWULFW�GHOHWLRQV�WR�D�
VXEVHW�RI�URZV�LQ�WKH�WDEOH�

,03257$17 :LWKRXW�D�:+(5(�FODXVH��D�VHDUFKHG�GHOHWH�UHPRYHV�DOO�URZV�IURP�D�WDEOH�

:KHQ�SHUIRUPLQJ�D�SRVLWLRQHG�GHOHWH�ZLWK�D�FXUVRU��WKH�:+(5(�&855(17�2) FODXVH�PXVW�
EH�VSHFLILHG�WR�GHOHWH�RQH�URZ�DW�D�WLPH�IURP�WKH�DFWLYH�VHW��

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�GHOHWHV�DOO�URZV�LQ�D�WDEOH�

DELETE FROM EMPLOYEE_PROJECT;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�LV�D�VHDUFKHG�GHOHWH�LQ�DQ�HPEHGGHG�DSSOLFDWLRQ��,W�
GHOHWHV�DOO�URZV�ZKHUH�D�KRVW�ODQJXDJH�YDULDEOH�HTXDOV�D�FROXPQ�YDOXH�

EXEC SQL 

DELETE FROM SALARY_HISTORY

WHERE EMP_NO = :emp_num;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQWV�XVH�D�FXUVRU�DQG�WKH :+(5(�&855(17�2) RSWLRQ�
WR�GHOHWH�URZV�IURP�&,7,(6�ZLWK�D�SRSXODWLRQ�OHVV�WKDQ�WKH�KRVW�YDULDEOH��PLQBSRS��7KH\�
GHFODUH�DQG�RSHQ�D�FXUVRU�WKDW�ILQGV�TXDOLI\LQJ�FLWLHV��IHWFK�URZV�LQWR�WKH�FXUVRU��DQG�GHOHWH�
WKH�FXUUHQW�URZ�SRLQWHG�WR�E\�WKH�FXUVRU��

EXEC SQL 

DECLARE SMALL_CITIES CURSOR FOR

SELECT CITY, STATE

FROM CITIES

WHERE POPULATION < :min_pop;

EXEC SQL 

OPEN SMALL_CITIES;

EXEC SQL 

FETCH SMALL_CITIES INTO :cityname, :statecode;

WHILE (!SQLCODE) 

{

EXEC SQL 

DELETE FROM CITIES 

WHERE CURRENT OF SMALL_CITIES;

EXEC SQL 

FETCH SMALL_CITIES INTO :cityname, :statecode;

}

EXEC SQL 

CLOSE SMALL_CITIES;

6HH�$OVR '(&/$5(�&85625��)(7&+��*5$17��23(1��5(92.(��6(/(&7

)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�FXUVRUV��VHH�WKH�3URJUDPPHU·V�*XLGH�
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DESCRIBE
DESCRIBE
3URYLGHV�LQIRUPDWLRQ�DERXW�FROXPQV�WKDW�DUH�UHWULHYHG�E\�D�G\QDPLF�64/��'64/��VWDWHPHQW��
RU�LQIRUPDWLRQ�DERXW�G\QDPLF�SDUDPHWHUV�WKDW�VWDWHPHQW�SDVVHV��$YDLODEOH�LQ�64/�

6\QWD[ DESCRIBE [OUTPUT | INPUT] statement 

{INTO | USING} SQL DESCRIPTOR xsqlda; 

'HVFULSWLRQ '(6&5,%(�KDV�WZR�XVHV�
g $V�D�GHVFULEH�RXWSXW�VWDWHPHQW��'(6&5,%(�VWRUHV�LQWR�DQ�;64/'$�D�GHVFULSWLRQ�RI�WKH�FROXPQV�
WKDW�PDNH�XS�WKH�VHOHFW�OLVW�RI�D�SUHYLRXVO\�SUHSDUHG�VWDWHPHQW��,I�WKH�35(3$5(�VWDWHPHQW�
LQFOXGHG�DQ�,172�FODXVH��LW�LV�XQQHFHVVDU\�WR�XVH�'(6&5,%(�DV�DQ�RXWSXW�VWDWHPHQW�

g $V�D�GHVFULEH�LQSXW�VWDWHPHQW��'(6&5,%(�VWRUHV�LQWR�DQ�;64/'$�D�GHVFULSWLRQ�RI�WKH�G\QDPLF�
SDUDPHWHUV�WKDW�DUH�LQ�D�SUHYLRXVO\�SUHSDUHG�VWDWHPHQW�

'(6&5,%(�LV�RQH�RI�D�JURXS�RI�VWDWHPHQWV�WKDW�SURFHVV�'64/�VWDWHPHQWV�

6HSDUDWH�'(6&5,%(�VWDWHPHQWV�PXVW�EH�LVVXHG�IRU�LQSXW�DQG�RXWSXW�RSHUDWLRQV��7KH�,1387�
NH\ZRUG�PXVW�EH�XVHG�WR�VWRUH�G\QDPLF�SDUDPHWHU�LQIRUPDWLRQ�

Argument Description

OUTPUT  [Default] Indicates that column information should be returned in the XSQLDA 

INPUT Indicates that dynamic parameter information should be stored in the XSQLDA

statement A previously defined alias for the statement to DESCRIBE. 

• Use PREPARE to define aliases

{INTO|USING} SQL
DESCRIPTOR xsqlda

Specifies the XSQLDA to use for the DESCRIBE statement

Statement Purpose

PREPARE Readies a DSQL statement for execution

DESCRIBE Fills in the XSQLDA with information about the statement

EXECUTE Executes a previously prepared statement

EXECUTE 
IMMEDIATE

Prepares a DSQL statement, executes it once, and discards it
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,03257$17 :KHQ�XVLQJ�'(6&5,%(�IRU�RXWSXW��LI�WKH�YDOXH�UHWXUQHG�LQ�WKH�VTOG�ILHOG�LQ�WKH�;64/'$�LV�
ODUJHU�WKDQ�WKH�VTOQ�ILHOG��\RX�PXVW�

g $OORFDWH�PRUH�VWRUDJH�VSDFH�IRU�;64/9$5�VWUXFWXUHV�
g 5HLVVXH�WKH�'(6&5,%(�VWDWHPHQW�

Note 7KH�VDPH�;64/'$�VWUXFWXUH�FDQ�EH�XVHG�IRU�LQSXW�DQG�RXWSXW�LI�GHVLUHG�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�UHWULHYHV�LQIRUPDWLRQ�DERXW�WKH�RXWSXW�RI�D�
6(/(&7�VWDWHPHQW��

EXEC SQL

DESCRIBE Q INTO xsqlda

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�VWRUHV�LQIRUPDWLRQ�DERXW�WKH�G\QDPLF�SDUDPHWHUV�SDVVHG�
ZLWK�D�VWDWHPHQW�WR�EH�H[HFXWHG�

EXEC SQL

DESCRIBE INPUT Q2 USING SQL DESCRIPTOR xsqlda;

6HH�$OVR (;(&87(��(;(&87(�,00(',$7(��35(3$5(

)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/�SURJUDPPLQJ�DQG�WKH�;64/'$��VHH�WKH�3URJUDPPHU·V�
*XLGH�

DISCONNECT 
'HWDFKHV�DQ�DSSOLFDWLRQ�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/�

6\QWD[ DISCONNECT {{ALL | DEFAULT} | dbhandle [, dbhandle] …]};

'HVFULSWLRQ ',6&211(&7�FORVHV�D�VSHFLILF�GDWDEDVH�LGHQWLILHG�E\�D�GDWDEDVH�KDQGOH�RU�DOO�GDWDEDVHV��
UHOHDVHV�UHVRXUFHV�XVHG�E\�WKH�DWWDFKHG�GDWDEDVH��]HURHV�GDWDEDVH�KDQGOHV��FRPPLWV�WKH�
GHIDXOW�WUDQVDFWLRQ�LI�WKH�gpre -manual�RSWLRQ�LV�QRW�LQ�HIIHFW��DQG�UHWXUQV�DQ�HUURU�LI�DQ\�
QRQ�GHIDXOW�WUDQVDFWLRQ�LV�QRW�FRPPLWWHG�

%HIRUH�XVLQJ�',6&211(&7��FRPPLW RU�UROO�EDFN�WKH�WUDQVDFWLRQV�DIIHFWLQJ�WKH�GDWDEDVH�WR�EH�
GHWDFKHG�

Argument Description

ALL|DEFAULT Either keyword detaches all open databases

dbhandle Previously declared database handle specifying a database to detach
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DROP DATABASE
7R�UHDWWDFK�WR�D�GDWDEDVH�FORVHG�ZLWK�',6&211(&7��UHRSHQ�LW�ZLWK�D�&211(&7 VWDWHPHQW�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQWV�FORVH�DOO�GDWDEDVHV�

EXEC SQL 

DISCONNECT DEFAULT;

EXEC SQL

DISCONNECT ALL;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQWV�FORVH�WKH�GDWDEDVHV�LGHQWLILHG�E\�WKHLU�
KDQGOHV�

EXEC SQL 

DISCONNECT DB1;

EXEC SQL 

DISCONNECT DB1, DB2;

6HH�$OVR &200,7��&211(&7��52//%$&.��6(7�'$7$%$6(

DROP DATABASE 
'HOHWHV�WKH�FXUUHQWO\�DWWDFKHG�GDWDEDVH��$YDLODEOH�LQ�isql�

6\QWD[ DROP DATABASE;

'HVFULSWLRQ '523�'$7$%$6(�GHOHWHV�WKH�FXUUHQWO\�DWWDFKHG�GDWDEDVH��LQFOXGLQJ�DQ\�DVVRFLDWHG�
VHFRQGDU\��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�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHOHWHV�WKH�FXUUHQW�GDWDEDVH��

DROP DATABASE;

6HH�$OVR $/7(5�'$7$%$6(��&5($7(�'$7$%$6(

DROP DOMAIN
'HOHWHV�D�GRPDLQ�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ DROP DOMAIN name;
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,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '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��XVH�$/7(5�7$%/(�WR�GHOHWH�WKH�FROXPQV�EDVHG�RQ�WKH�GRPDLQ�EHIRUH�
H[HFXWLQJ�'523�'20$,1�

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

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHOHWHV�D�GRPDLQ�

DROP DOMAIN COUNTRYNAME;

6HH�$OVR $/7(5�'20$,1��$/7(5�7$%/(��&5($7(�'20$,1

DROP EXCEPTION
'HOHWHV�DQ�H[FHSWLRQ�IURP�D�GDWDEDVH��$YDLODEOH�LQ�'64/�DQG�isql�

6\QWD[ DROP EXCEPTION name

'HVFULSWLRQ '523�(;&(37,21�UHPRYHV�DQ�H[FHSWLRQ�IURP�D�GDWDEDVH�

([FHSWLRQV�XVHG�LQ�H[LVWLQJ�SURFHGXUHV�DQG�WULJJHUV�FDQQRW�EH�GURSSHG�

7,3 ,Q�isql��6+2:�(;&(37,21�GLVSOD\V�D�OLVW�RI�H[FHSWLRQV·�GHSHQGHQFLHV��WKH�SURFHGXUHV�DQG�
WULJJHUV�WKDW�XVH�WKH�H[FHSWLRQV��

$Q�H[FHSWLRQ�FDQ�EH�GURSSHG�E\�LWV�FUHDWRU��WKH�6<6'%$�XVHU��DQG�DQ\�XVHU�ZLWK�RSHUDWLQJ�
V\VWHP�URRW�SULYLOHJHV�

([DPSOH 7KLV�isql�VWDWHPHQW�GURSV�DQ�H[FHSWLRQ�

Argument Description

name Name of an existing domain

Argument Description

name Name of an existing exception message
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DROP EXTERNAL FUNCTION
DROP EXCEPTION UNKNOWN_EMP_ID;

6HH�$OVR $/7(5�(;&(37,21��$/7(5�352&('85(��$/7(5�75,**(5��&5($7(�(;&(37,21��&5($7(�
352&('85(��&5($7(�75,**(5

DROP EXTERNAL FUNCTION
5HPRYHV�D�XVHU�GHILQHG�IXQFWLRQ��8')��GHFODUDWLRQ�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/��
'64/��DQG�isql�

6\QWD[ DROP EXTERNAL FUNCTION name;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '523�(;7(51$/�)81&7,21�GHOHWHV�D�8')�GHFODUDWLRQ�IURP�D�GDWDEDVH��'URSSLQJ�D�8')�
GHFODUDWLRQ�IURP�D�GDWDEDVH�GRHV�QRW�UHPRYH�LW�IURP�WKH�FRUUHVSRQGLQJ�8')�OLEUDU\��EXW�LW�
GRHV�PDNH�WKH�8')�LQDFFHVVLEOH�IURP�WKH�GDWDEDVH��2QFH�WKH�GHILQLWLRQ�LV�GURSSHG��DQ\�
DSSOLFDWLRQV�WKDW�GHSHQG�RQ�WKH�8')�ZLOO�UHWXUQ�UXQ�WLPH�HUURUV�

$�8')�FDQ�EH�GURSSHG�E\�LWV�GHFODUHU��WKH�6<6'%$�XVHU��RU�DQ\�XVHUV�ZLWK�RSHUDWLQJ�V\VWHP�
URRW�SULYLOHJHV�

,03257$17 8')V�DUH�QRW�DYDLODEOH�IRU�GDWDEDVHV�RQ�1HW:DUH�VHUYHUV��,I�D�8')�LV�DFFLGHQWDOO\�GHFODUHG�
IRU�D�GDWDEDVH�RQ�D�1HW:DUH�VHUYHU��'523�(;7(51$/�)81&7,21�VKRXOG�EH�XVHG�WR�
UHPRYH�WKH�GHFODUDWLRQ�

([DPSOH 7KLV�isql�VWDWHPHQW�GURSV�D�8')�

DROP EXTERNAL FUNCTION TOPS;

6HH�$OVR '(&/$5(�(;7(51$/�)81&7,21

DROP FILTER
5HPRYHV�D�%ORE�ILOWHU�GHFODUDWLRQ�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

Argument Description

name Name of an existing UDF
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6\QWD[ DROP FILTER name;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '523�),/7(5�UHPRYHV�D�%ORE�ILOWHU�GHFODUDWLRQ�IURP�D�GDWDEDVH��'URSSLQJ�D�%ORE�ILOWHU�
GHFODUDWLRQ�IURP�D�GDWDEDVH�GRHV�QRW�UHPRYH�LW�IURP�WKH�FRUUHVSRQGLQJ�%ORE�ILOWHU�OLEUDU\��
EXW�LW�GRHV�PDNH�WKH�ILOWHU�LQDFFHVVLEOH�IURP�WKH�GDWDEDVH��2QFH�WKH�GHILQLWLRQ�LV�GURSSHG��
DQ\�DSSOLFDWLRQV�WKDW�GHSHQG�RQ�WKH�ILOWHU�ZLOO�UHWXUQ�UXQ�WLPH�HUURUV�

'523�),/7(5�IDLOV�DQG�UHWXUQV�DQ�HUURU�LI�DQ\�SURFHVVHV�DUH�XVLQJ�WKH�ILOWHU��

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

,03257$17 %ORE�ILOWHUV�DUH�QRW�DYDLODEOH�IRU�GDWDEDVHV�RQ�1HW:DUH�VHUYHUV��,I�D�%ORE�ILOWHU�LV�DFFLGHQWDOO\�
GHFODUHG�IRU�D�GDWDEDVH�RQ�D�1HW:DUH�VHUYHU��'523�),/7(5�VKRXOG�EH�XVHG�WR�UHPRYH�WKH�
GHFODUDWLRQ�

([DPSOH 7KLV�isql�VWDWHPHQW�GURSV�D�%ORE�ILOWHU��

DROP FILTER DESC_FILTER;

6HH�$OVR '(&/$5(�),/7(5

DROP INDEX 
5HPRYHV�DQ�LQGH[�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ DROP INDEX name;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

Argument Description

name Name of an existing Blob filter

Argument Description

name Name of an existing index
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DROP PROCEDURE
'HVFULSWLRQ '523�,1'(;�UHPRYHV�D�XVHU�GHILQHG�LQGH[�IURP�D�GDWDEDVH��

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

,03257$17 <RX�FDQQRW�GURS�V\VWHP�GHILQHG�LQGH[HV��VXFK�DV�WKRVH�IRU�81,48(��35,0$5<�.(<��DQG�
)25(,*1�.(<�

$Q�LQGH[�LQ�XVH�LV�QRW�GURSSHG�XQWLO�LW�LV�QR�ORQJHU�LQ�XVH�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHOHWHV�DQ�LQGH[�

DROP INDEX MINSALX;

6HH�$OVR $/7(5�,1'(;��&5($7(�,1'(;

)RU�PRUH�LQIRUPDWLRQ�DERXW�LQWHJULW\�FRQVWUDLQWV�DQG�V\VWHP�GHILQHG�LQGH[HV��VHH�WKH�'DWD�
'HILQLWLRQ�*XLGH�

DROP PROCEDURE
'HOHWHV�DQ�H[LVWLQJ�VWRUHG�SURFHGXUH�IURP�D�GDWDEDVH��$YDLODEOH�LQ�'64/��DQG�isql�

6\QWD[ DROP PROCEDURE name

'HVFULSWLRQ '523�352&('85(�UHPRYHV�DQ�H[LVWLQJ�VWRUHG�SURFHGXUH�GHILQLWLRQ�IURP�D�GDWDEDVH�

3URFHGXUHV�XVHG�E\�RWKHU�SURFHGXUHV��WULJJHUV��RU�YLHZV�FDQQRW�EH�GURSSHG��3URFHGXUHV�
FXUUHQWO\�LQ�XVH�FDQQRW�EH�GURSSHG�

7,3 ,Q�isql��6+2:�352&('85(�GLVSOD\V�D�OLVW�RI�SURFHGXUHV·�GHSHQGHQFLHV��WKH�SURFHGXUHV��
WULJJHUV��H[FHSWLRQV��DQG�WDEOHV�WKDW�XVH�WKH�SURFHGXUHV��

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

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHOHWHV�D�SURFHGXUH�

DROP PROCEDURE GET_EMP_PROJ;

6HH�$OVR $/7(5�352&('85(��&5($7(�352&('85(��(;(&87(�352&('85(�

Argument Description

name Name of an existing stored procedure
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DROP ROLE
'HOHWHV�D�UROH�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ DROP ROLE rolename;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '523�52/(�GHOHWHV�D�UROH�WKDW�ZDV�SUHYLRXVO\�FUHDWHG�XVLQJ�&5($7(�52/(��$Q\�
SULYLOHJHV�WKDW�XVHUV�DFTXLUHG�RU�JUDQWHG�WKURXJK�WKHLU�PHPEHUVKLS�LQ�WKH�UROH�DUH�UHYRNHG�

$�UROH�FDQ�EH�GURSSHG�E\�LWV�FUHDWRU��WKH�6<6'%$�XVHU��RU�DQ\�XVHU�ZLWK�VXSHUXVHU�SULYLOHJHV�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHOHWHV�D�UROH�IURP�LWV�GDWDEDVH�

DROP ROLE administrator;

6HH�$OVR &5($7(�52/(��*5$17��5(92.(

Argument Description

rolename Name of an existing role
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DROP SHADOW
DROP SHADOW
'HOHWHV�D�VKDGRZ�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ DROP SHADOW set_num;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '523�6+$'2:�GHOHWHV�D�VKDGRZ�VHW�DQG�GHWDFKHV�IURP�WKH�VKDGRZLQJ�SURFHVV��7KH�isql�
6+2:�'$7$%$6(�FRPPDQG�FDQ�EH�XVHG�WR�VHH�VKDGRZ�VHW�QXPEHUV�IRU�D�GDWDEDVH�

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

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHOHWHV�D�VKDGRZ�VHW�IURP�LWV�GDWDEDVH�

DROP SHADOW 1;

6HH�$OVR &5($7(�6+$'2:

Argument Description

set_num Positive integer to identify an existing shadow set
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DROP TABLE
5HPRYHV�D�WDEOH�IURP�D�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ DROP TABLE name;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '523�7$%/(�UHPRYHV�D�WDEOH·V�GDWD��PHWDGDWD��DQG�LQGH[HV�IURP�D�GDWDEDVH��,W�DOVR�GURSV�
DQ\�WULJJHUV�WKDW�UHIHUHQFH�WKH�WDEOH�

$�WDEOH�UHIHUHQFHG�LQ�DQ�64/�H[SUHVVLRQ��D�YLHZ��LQWHJULW\�FRQVWUDLQW��RU�VWRUHG�SURFHGXUH�
FDQQRW�EH�GURSSHG��$�WDEOH�XVHG�E\�DQ�DFWLYH�WUDQVDFWLRQ�LV�QRW�GURSSHG�XQWLO�LW�LV�IUHH�

Note :KHQ�XVHG�WR�GURS�DQ�H[WHUQDO�WDEOH��'523�7$%/(�RQO\�UHPRYHV�WKH�WDEOH�GHILQLWLRQ�
IURP�WKH�GDWDEDVH��7KH�H[WHUQDO�ILOH�LV�QRW�GHOHWHG�

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

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GURSV�D�WDEOH��

EXEC SQL

DROP TABLE COUNTRY;

6HH�$OVR $/7(5�7$%/(��&5($7(�7$%/(

Argument Description

name Name of an existing table
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DROP TRIGGER
DROP TRIGGER
'HOHWHV�DQ�H[LVWLQJ�XVHU�GHILQHG�WULJJHU�IURP�D�GDWDEDVH��$YDLODEOH�LQ�'64/�DQG�isql�

6\QWD[ DROP TRIGGER name

'HVFULSWLRQ '523�75,**(5�UHPRYHV�D�XVHU�GHILQHG�WULJJHU�GHILQLWLRQ�IURP�WKH�GDWDEDVH��
6\VWHP�GHILQHG�WULJJHUV��VXFK�DV�WKRVH�FUHDWHG�IRU�&+(&.�FRQVWUDLQWV��FDQQRW�EH�GURSSHG��
8VH�$/7(5�7$%/(�WR�GURS�WKH�&+(&.�FODXVH�WKDW�GHILQHV�WKH�WULJJHU�

7ULJJHUV�XVHG�E\�DQ�DFWLYH�WUDQVDFWLRQ�FDQQRW�EH�GURSSHG�XQWLO�WKH�WUDQVDFWLRQ�LV�WHUPLQDWHG�

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

7,3 7R�LQDFWLYDWH�D�WULJJHU�WHPSRUDULO\��XVH�$/7(5�75,**(5�DQG�VSHFLI\�,1$&7,9(�LQ�WKH�
KHDGHU��

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GURSV�D�WULJJHU�

DROP TRIGGER POST_NEW_ORDER;

6HH�$OVR $/7(5�75,**(5��&5($7(�75,**(5

Argument Description

name Name of an existing trigger
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DROP VIEW
5HPRYHV�D�YLHZ�GHILQLWLRQ�IURP�WKH�GDWDEDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ DROP VIEW name;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ '523�9,(:�HQDEOHV�D�YLHZ·V�FUHDWRU�WR�UHPRYH�D�YLHZ�GHILQLWLRQ�IURP�WKH�GDWDEDVH�LI�WKH�
YLHZ�LV�QRW�XVHG�LQ�DQRWKHU�YLHZ��VWRUHG�SURFHGXUH��RU�&+(&.�FRQVWUDLQW�GHILQLWLRQ�

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

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�UHPRYHV�D�YLHZ�GHILQLWLRQ�

DROP VIEW PHONE_LIST;

6HH�$OVR &5($7(�9,(:

END DECLARE SECTION
,GHQWLILHV�WKH�HQG�RI�D�KRVW�ODQJXDJH�YDULDEOH�GHFODUDWLRQ�VHFWLRQ��$YDLODEOH�LQ�64/�

6\QWD[ END DECLARE SECTION;

'HVFULSWLRQ (1'�'(&/$5(�6(&7,21�LV�XVHG�LQ�HPEHGGHG�64/�DSSOLFDWLRQV�WR�LGHQWLI\�WKH�HQG�RI�
KRVW�ODQJXDJH�YDULDEOH�GHFODUDWLRQV�IRU�YDULDEOHV�WKDW�ZLOO�EH�XVHG�LQ�VXEVHTXHQW�64/�
VWDWHPHQWV��

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQWV�GHFODUH�D�VHFWLRQ��DQG�VLQJOH�KRVW�
ODQJXDJH�YDULDEOH�

EXEC SQL

BEGIN DECLARE SECTION;

BASED_ON EMPLOYEE.SALARY salary;

EXEC SQL

Argument Description

name Name of an existing view definition to drop
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EVENT INIT
END DECLARE SECTION;

6HH�$OVR %$6('�21��%(*,1�'(&/$5(�6(&7,21

EVENT INIT
5HJLVWHUV�LQWHUHVW�LQ�RQH�RU�PRUH�HYHQWV�ZLWK�WKH�,QWHU%DVH�HYHQW�PDQDJHU��$YDLODEOH�LQ�64/�

6\QWD[ EVENT INIT request_name [dbhandle] 

[(’string’ | :variable [, ’string’ | :variable …]);

'HVFULSWLRQ (9(17�,1,7�LV�WKH�ILUVW�VWHS�LQ�WKH�,QWHU%DVH�WZR�SDUW�V\QFKURQRXV�HYHQW�PHFKDQLVP��

�� (9(17�,1,7�UHJLVWHUV�DQ�DSSOLFDWLRQ·V�LQWHUHVW�LQ�DQ�HYHQW�

�� (9(17�:$,7�FDXVHV�WKH�DSSOLFDWLRQ�WR�ZDLW�XQWLO�QRWLILHG�RI�WKH�HYHQW·V�
RFFXUUHQFH��

(9(17�,1,7�UHJLVWHUV�DQ�DSSOLFDWLRQ·V�LQWHUHVW�LQ�D�OLVW�RI�HYHQWV�LQ�SDUHQWKHVHV��7KH�OLVW�
VKRXOG�FRUUHVSRQG�WR�HYHQWV�SRVWHG�E\�VWRUHG�SURFHGXUHV�RU�WULJJHUV�LQ�WKH�GDWDEDVH��,I�DQ�
DSSOLFDWLRQ�UHJLVWHUV�LQWHUHVW�LQ�PXOWLSOH�HYHQWV�ZLWK�D�VLQJOH�(9(17�,1,7��WKHQ�ZKHQ�RQH�RI�
WKRVH�HYHQWV�RFFXUV��WKH�DSSOLFDWLRQ�PXVW�GHWHUPLQH�ZKLFK�HYHQW�RFFXUUHG�

(YHQWV�DUH�SRVWHG�E\�D�3267B(9(17�FDOO�ZLWKLQ�D�VWRUHG�SURFHGXUH�RU�WULJJHU��

7KH�HYHQW�PDQDJHU�NHHSV�WUDFN�RI�HYHQWV�RI�LQWHUHVW��$W�FRPPLW�WLPH��ZKHQ�DQ�HYHQW�RFFXUV��
WKH�HYHQW�PDQDJHU�QRWLILHV�LQWHUHVWHG�DSSOLFDWLRQV��

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�UHJLVWHUV�LQWHUHVW�LQ�DQ�HYHQW�

EXEC SQL

EVENT INIT ORDER_WAIT EMPDB ('new_order');

Argument Description

request_name Application event handle

dbhandle Specifies the database to examine for occurrences of the events; if omitted, 
dbhandle defaults to the database named in the most recent SET DATABASE 
statement

“string” Unique name identifying an event associated with event_name

:variable Host-language character array containing a list of event names to associate 
with
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6HH�$OVR &5($7(�352&('85(��&5($7(�75,**(5��(9(17�:$,7��6(7�'$7$%$6(

)RU�PRUH�LQIRUPDWLRQ�DERXW�HYHQWV��VHH�WKH�3URJUDPPHU·V�*XLGH�

EVENT WAIT
&DXVHV�DQ�DSSOLFDWLRQ�WR�ZDLW�XQWLO�QRWLILHG�RI�DQ�HYHQW·V�RFFXUUHQFH��$YDLODEOH�LQ�64/�

6\QWD[ EVENT WAIT request_name;

'HVFULSWLRQ (9(17�:$,7�LV�WKH�VHFRQG�VWHS�LQ�WKH�,QWHU%DVH�WZR�SDUW�V\QFKURQRXV�HYHQW�PHFKDQLVP��
$IWHU�D�SURJUDP�UHJLVWHUV�LQWHUHVW�LQ�DQ�HYHQW��(9(17�:$,7�FDXVHV�WKH�SURFHVV�UXQQLQJ�WKH�
DSSOLFDWLRQ�WR�VOHHS�XQWLO�WKH�HYHQW�RI�LQWHUHVW�RFFXUV��

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQWV�UHJLVWHU�DQ�DSSOLFDWLRQ�HYHQW�QDPH�DQG�LQGLFDWH�
WKH�SURJUDP�LV�UHDG\�WR�UHFHLYH�QRWLILFDWLRQ�ZKHQ�WKH�HYHQW�RFFXUV�

EXEC SQL

EVENT INIT ORDER_WAIT EMPDB (’new_order’);

EXEC SQL

EVENT WAIT ORDER_WAIT;

6HH�$OVR (9(17�,1,7

)RU�PRUH�LQIRUPDWLRQ�DERXW�HYHQWV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Argument Description

request_name Application event handle declared in a previous EVENT INIT statement
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EXECUTE
EXECUTE 
([HFXWHV�D�SUHYLRXVO\�SUHSDUHG�G\QDPLF�64/��'64/��VWDWHPHQW��$YDLODEOH�LQ�64/�

6\QWD[ EXECUTE [TRANSACTION transaction] statement 

[USING SQL DESCRIPTOR xsqlda] [INTO SQL DESCRIPTOR xsqlda]; 

'HVFULSWLRQ (;(&87(�FDUULHV�RXW�D�SUHYLRXVO\�SUHSDUHG�'64/�VWDWHPHQW��,W�LV�RQH�RI�D�JURXS�RI�
VWDWHPHQWV�WKDW�SURFHVV�'64/�VWDWHPHQWV�

%HIRUH�D�VWDWHPHQW�FDQ�EH�H[HFXWHG��LW�PXVW�EH�SUHSDUHG�XVLQJ�WKH�35(3$5(�VWDWHPHQW��7KH�
VWDWHPHQW�FDQ�EH�DQ\�64/�GDWD�GHILQLWLRQ��PDQLSXODWLRQ��RU�WUDQVDFWLRQ�PDQDJHPHQW�
VWDWHPHQW��2QFH�LW�LV�SUHSDUHG��D�VWDWHPHQW�FDQ�EH�H[HFXWHG�DQ\�QXPEHU�RI�WLPHV�

7KH�75$16$&7,21�FODXVH�FDQ�EH�XVHG�LQ�64/�DSSOLFDWLRQV�UXQQLQJ�PXOWLSOH��VLPXOWDQHRXV�
WUDQVDFWLRQV�WR�VSHFLI\�ZKLFK�WUDQVDFWLRQ�FRQWUROV�WKH�(;(&87(�RSHUDWLRQ�

86,1*�'(6&5,3725�HQDEOHV�(;(&87(�WR�H[WUDFW�D�VWDWHPHQW·V�SDUDPHWHUV�IURP�DQ�;64/'$�
VWUXFWXUH�SUHYLRXVO\�ORDGHG�ZLWK�YDOXHV�E\�WKH�DSSOLFDWLRQ��,W�QHHG�RQO\�EH�XVHG�IRU�VWDWHPHQWV�
WKDW�KDYH�G\QDPLF�SDUDPHWHUV�

Argument Description

TRANSACTION 
transaction

Specifies the transaction under which execution occurs

statement Alias of a previously prepared statement to execute

USING SQL
DESCRIPTOR

Specifies that values corresponding to the prepared statement’s parameters 
should be taken from the specified XSQLDA

INTO SQL
DESCRIPTOR

Specifies that return values from the executed statement should be stored 
in the specified XSQLDA

xsqlda XSQLDA host-language variable 

Statement Purpose

PREPARE Readies a DSQL statement for execution

DESCRIBE Fills in the XSQLDA with information about the statement

EXECUTE Executes a previously prepared statement

EXECUTE IMMEDIATE Prepares a DSQL statement, executes it once, and discards it
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,172�'(6&5,3725�HQDEOHV�(;(&87(�WR�VWRUH�UHWXUQ�YDOXHV�IURP�VWDWHPHQW�H[HFXWLRQ�LQ�D�
VSHFLILHG�;64/'$�VWUXFWXUH�IRU�DSSOLFDWLRQ�UHWULHYDO��,W�QHHG�RQO\�EH�XVHG�IRU�'64/�
VWDWHPHQWV�WKDW�UHWXUQ�YDOXHV�

Note ,I�DQ�(;(&87(�VWDWHPHQW�SURYLGHV�ERWK�D�86,1*�'(6&5,3725�FODXVH�DQG�DQ�,172�
'(6&5,3725�FODXVH��WKHQ�WZR�;64/'$�VWUXFWXUHV�PXVW�EH�SURYLGHG�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�H[HFXWHV�D�SUHYLRXVO\�SUHSDUHG�'64/�VWDWHPHQW�

EXEC SQL 

EXECUTE DOUBLE_SMALL_BUDGET;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�H[HFXWHV�D�SUHYLRXVO\�SUHSDUHG�VWDWHPHQW�ZLWK�
SDUDPHWHUV�VWRUHG�LQ�DQ�;64/'$�

EXEC SQL

EXECUTE Q USING DESCRIPTOR xsqlda;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�H[HFXWHV�D�SUHYLRXVO\�SUHSDUHG�VWDWHPHQW�ZLWK�
SDUDPHWHUV�LQ�RQH�;64/'$��DQG�SURGXFHV�UHVXOWV�VWRUHG�LQ�D�VHFRQG�;64/'$�

EXEC SQL

EXECUTE Q USING DESCRIPTOR xsqlda_1 INTO DESCRIPTOR xsqlda_2;

6HH�$OVR '(6&5,%(��(;(&87(�,00(',$7(��35(3$5(

)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/�SURJUDPPLQJ�DQG�WKH�;64/'$��VHH�WKH�3URJUDPPHU·V�
*XLGH�
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EXECUTE IMMEDIATE
EXECUTE IMMEDIATE
3UHSDUHV�D�G\QDPLF�64/��'64/��VWDWHPHQW��H[HFXWHV�LW�RQFH��DQG�GLVFDUGV�LW��$YDLODEOH�LQ�
64/�

6\QWD[ EXECUTE IMMEDIATE [TRANSACTION transaction] 

{:variable | ’string’} [USING SQL DESCRIPTOR xsqlda];

'HVFULSWLRQ (;(&87(�,00(',$7(�SUHSDUHV�D�'64/�VWDWHPHQW�VWRUHG�LQ�D�KRVW�ODQJXDJH�YDULDEOH�RU�LQ�
D�OLWHUDO�VWULQJ��H[HFXWHV�LW�RQFH��DQG�GLVFDUGV�LW��7R�SUHSDUH�DQG�H[HFXWH�D�'64/�VWDWHPHQW�
IRU�UHSHDWHG�XVH��XVH�35(3$5(�DQG�(;(&87(�LQVWHDG�RI�(;(&87(�,00(',$7(�

7KH�75$16$&7,21�FODXVH�FDQ�EH�XVHG�LQ�64/�DSSOLFDWLRQV�UXQQLQJ�PXOWLSOH��VLPXOWDQHRXV�
WUDQVDFWLRQV�WR�VSHFLI\�ZKLFK�WUDQVDFWLRQ�FRQWUROV�WKH�(;(&87(�,00(',$7(�RSHUDWLRQ�

7KH�64/�VWDWHPHQW�WR�H[HFXWH�PXVW�EH�VWRUHG�LQ�D�KRVW�YDULDEOH�RU�EH�D�VWULQJ�OLWHUDO��,W�FDQ�
FRQWDLQ�DQ\�64/�GDWD�GHILQLWLRQ�VWDWHPHQW�RU�GDWD�PDQLSXODWLRQ�VWDWHPHQW�WKDW�GRHV�QRW�
UHWXUQ�RXWSXW�

86,1*�'(6&5,3725�HQDEOHV�(;(&87(�,00(',$7(�WR�H[WUDFW�WKH�YDOXHV�RI�D�D�VWDWHPHQW·V�
SDUDPHWHUV�IURP�DQ�;64/'$�VWUXFWXUH�SUHYLRXVO\�ORDGHG�ZLWK�DSSURSULDWH�YDOXHV�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�SUHSDUHV�DQG�H[HFXWHV�D�VWDWHPHQW�LQ�D�KRVW�
YDULDEOH�

EXEC SQL 

EXECUTE IMMEDIATE :insert_date;

6HH�$OVR '(6&5,%(��(;(&87(�,00(',$7(��35(3$5(

)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/�SURJUDPPLQJ�DQG�WKH�;64/'$��VHH�WKH�3URJUDPPHU·V�
*XLGH�

Argument Description

TRANSACTION 
transaction

Specifies the transaction under which execution occurs

:variable Host variable containing the SQL statement to execute

“string” A string literal containing the SQL statement to execute

USING SQL
DESCRIPTOR

Specifies that values corresponding to the statement’s parameters should 
be taken from the specified XSQLDA

xsqlda XSQLDA host-language variable
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EXECUTE PROCEDURE
&DOOV�D�VWRUHG�SURFHGXUH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ 64/�IRUP�

EXECUTE PROCEDURE [TRANSACTION transaction]

name [:param [[INDICATOR]:indicator]]

[, :param [[INDICATOR]:indicator] …]

[RETURNING_VALUES :param [[INDICATOR]: indicator] 

[, : param [[INDICATOR]: indicator] …]];

'64/�IRUP�

EXECUTE PROCEDURE name [ param [, param …]]

[RETURNING_VALUES param [, param …]]

isql�IRUP�

EXECUTE PROCEDURE name [ param [, param …]] 

'HVFULSWLRQ (;(&87(�352&('85(�FDOOV�WKH�VSHFLILHG�VWRUHG�SURFHGXUH��,I�WKH�SURFHGXUH�UHTXLUHV�LQSXW�
SDUDPHWHUV��WKH\�DUH�SDVVHG�DV�KRVW�ODQJXDJH�YDULDEOHV�RU�DV�FRQVWDQWV��,I�D�SURFHGXUH�UHWXUQV�
RXWSXW�SDUDPHWHUV�WR�DQ�64/�SURJUDP��KRVW�YDULDEOHV�PXVW�EH�VXSSOLHG�LQ�WKH�
5(7851,1*B9$/8(6�FODXVH�WR�KROG�WKH�YDOXHV�UHWXUQHG�

,Q�isql��GR�QRW�XVH�WKH�5(7851�FODXVH�RU�VSHFLI\�RXWSXW�SDUDPHWHUV��isql�ZLOO�DXWRPDWLFDOO\�
GLVSOD\�UHWXUQ�YDOXHV�

Note ,Q�'64/��DQ�(;(&87(�352&('85(�VWDWHPHQW�UHTXLUHV�DQ�LQSXW�GHVFULSWRU�DUHD�LI�LW�
KDV�LQSXW�SDUDPHWHUV�DQG�DQ�RXWSXW�GHVFULSWRU�DUHD�LI�LW�KDV�RXWSXW�SDUDPHWHUV�

Argument Description

TRANSACTION 
transaction

Specifies the transaction under which execution occurs

name Name of an existing stored procedure in the database

param Input or output parameter; can be a host variable or a constant

RETURNING_VALUES: param Host variable which takes the values of an output parameter

[INDICATOR] 
:indicator

Host variable for indicating NULL or unknown values
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EXECUTE PROCEDURE
,Q�HPEHGGHG�64/��LQSXW�SDUDPHWHUV�DQG�UHWXUQ�YDOXHV�PD\�KDYH�DVVRFLDWHG�LQGLFDWRU�
YDULDEOHV�IRU�WUDFNLQJ�18//�YDOXHV��,QGLFDWRU�YDULDEOHV�DUH�LQWHJHU�YDOXHV�WKDW�LQGLFDWH�
XQNQRZQ�RU�18//�YDOXHV�RI�UHWXUQ�YDOXHV��

$Q�LQGLFDWRU�YDULDEOH�WKDW�LV�OHVV�WKDQ�]HUR�LQGLFDWHV�WKDW�WKH�SDUDPHWHU�LV�XQNQRZQ�RU�18//��
$Q�LQGLFDWRU�YDULDEOH�WKDW�LV�]HUR�RU�JUHDWHU�LQGLFDWHV�WKDW�WKH�DVVRFLDWHG�SDUDPHWHU�LV�NQRZQ�
DQG�QRW�18//�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHPRQVWUDWHV�KRZ�WKH�H[HFXWDEOH�SURFHGXUH��
'(37B%8'*(7��LV�FDOOHG�IURP�HPEHGGHG�64/�ZLWK�OLWHUDO�SDUDPHWHUV�

EXEC SQL

EXECUTE PROCEDURE DEPT_BUDGET 100 RETURNING_VALUES :sumb;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�FDOOV�WKH�VDPH�SURFHGXUH�XVLQJ�D�KRVW�YDULDEOH�LQVWHDG�RI�
D�OLWHUDO�DV�WKH�LQSXW�SDUDPHWHU�

EXEC SQL

EXECUTE PROCEDURE DEPT_BUDGET :rdno RETURNING_VALUES :sumb;

6HH�$OVR $/7(5�352&('85(��&5($7(�352&('85(��'523�352&('85(

)RU�PRUH�LQIRUPDWLRQ�DERXW�LQGLFDWRU�YDULDEOHV��VHH�WKH�3URJUDPPHU·V�*XLGH�
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FETCH
5HWULHYHV�WKH�QH[W�DYDLODEOH�URZ�IURP�WKH�DFWLYH�VHW�RI�DQ�RSHQHG�FXUVRU��$YDLODEOH�LQ�64/�
DQG�'64/�

6\QWD[ 64/�IRUP� 

FETCH cursor

[INTO :hostvar [[INDICATOR] :indvar]

[, :hostvar [[INDICATOR] :indvar] …]];

'64/�IRUP�

FETCH cursor {INTO | USING} SQL DESCRIPTOR xsqlda

%ORE�IRUP��6HH�)(7&+��%/2%��

'HVFULSWLRQ )(7&+�UHWULHYHV�RQH�URZ�DW�D�WLPH�LQWR�D�SURJUDP�IURP�WKH�DFWLYH�VHW�RI�D�FXUVRU��7KH�ILUVW�
)(7&+�RSHUDWHV�RQ�WKH�ILUVW�URZ�RI�WKH�DFWLYH�VHW��6XEVHTXHQW�)(7&+�VWDWHPHQWV�DGYDQFH�
WKH�FXUVRU�VHTXHQWLDOO\�WKURXJK�WKH�DFWLYH�VHW�RQH�URZ�DW�D�WLPH�XQWLO�QR�PRUH�URZV�DUH�
IRXQG�DQG�64/&2'(�LV�VHW�WR�����

Argument Description

cursor Name of the opened cursor from which to fetch rows

:hostvar A host-language variable for holding values retrieved with the FETCH

• Optional if FETCH gets rows for DELETE or UPDATE

• Required if row is displayed before DELETE or UPDATE

:indvar Indicator variable for reporting that a column contains an unknown or NULL 
value

[INTO|USING] SQL
DESCRIPTOR

Specifies that values should be returned in the specified XSQLDA

xsqlda XSQLDA host-language variable
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FETCH
$�FXUVRU�LV�D�RQH�ZD\�SRLQWHU�LQWR�WKH�RUGHUHG�VHW�RI�URZV�UHWULHYHG�E\�WKH�VHOHFW�H[SUHVVLRQ�
LQ�WKH�'(&/$5(�&85625�VWDWHPHQW��$�FXUVRU�HQDEOHV�VHTXHQWLDO�DFFHVV�WR�UHWULHYHG�URZV��
7KHUH�DUH�IRXU�UHODWHG�FXUVRU�VWDWHPHQWV��

7KH�QXPEHU��VL]H��GDWDW\SH��DQG�RUGHU�RI�FROXPQV�LQ�D�)(7&+�PXVW�EH�WKH�VDPH�DV�WKRVH�
OLVWHG�LQ�WKH�TXHU\�H[SUHVVLRQ RI�LWV�PDWFKLQJ�'(&/$5(�&85625�VWDWHPHQW��,I�WKH\�DUH�QRW��
WKH�ZURQJ�YDOXHV�FDQ�EH�DVVLJQHG�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�IHWFKHV�D�FROXPQ�IURP�WKH�DFWLYH�VHW�RI�D�FXUVRU�

EXEC SQL 

FETCH PROJ_CNT INTO :department, :hcnt;

6HH�$OVR &/26(��'(&/$5(�&85625��'(/(7(��)(7&+��%/2%���23(1

)RU�PRUH�LQIRUPDWLRQ�DERXW�FXUVRUV�DQG�;64/'$��VHH�WKH�3URJUDPPHU·V�*XLGH�

Stage Statement Purpose

1 DECLARE
CURSOR 

Declare the cursor; the SELECT statement determines rows retrieved for the 
cursor

2 OPEN Retrieve the rows specified for retrieval with DECLARE 
CURSOR; the resulting rows become the cursor’s active set

3 FETCH Retrieve the current row from the active set, starting with the first row; 
subsequent FETCH statements advance the cursor through the set

4 CLOSE Close the cursor and release system resources
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FETCH (BLOB)
5HWULHYHV�WKH�QH[W�DYDLODEOH�VHJPHQW�RI�D�%ORE�FROXPQ�DQG�SODFHV�LW�LQ�WKH�VSHFLILHG�ORFDO�
EXIIHU��$YDLODEOH�LQ�64/�

6\QWD[ FETCH cursor INTO 

[:<buffer> [[INDICATOR] :segment_length];

'HVFULSWLRQ )(7&+�UHWULHYHV�WKH�QH[W�VHJPHQW�IURP�D�%ORE�DQG�SODFHV�LW�LQWR�WKH�VSHFLILHG�EXIIHU��

7KH�KRVW�YDULDEOH��VHJPHQWBOHQJWK��LQGLFDWHV�WKH�QXPEHU�RI�E\WHV�IHWFKHG��7KLV�LV�XVHIXO�ZKHQ�
WKH�QXPEHU�RI�E\WHV�IHWFKHG�LV�VPDOOHU�WKDQ�WKH�KRVW�YDULDEOH��IRU�H[DPSOH��ZKHQ�IHWFKLQJ�WKH�
ODVW�SRUWLRQ�RI�D�%ORE�

)(7&+�FDQ�UHWXUQ�WZR�64/&2'(�YDOXHV��
g 64/&2'(� �����LQGLFDWHV�WKDW�WKHUH�DUH�QR�PRUH�%ORE�VHJPHQWV�WR�UHWULHYH��
g 64/&2'(� �����LQGLFDWHV�WKDW�D�SDUWLDO�VHJPHQW�ZDV�UHWULHYHG�DQG�SODFHG�LQ�WKH�ORFDO�EXIIHU�
YDULDEOH�

Note 7R�HQVXUH�WKDW�D�KRVW�YDULDEOH�EXIIHU�LV�ODUJH�HQRXJK�WR�KROG�D�%ORE�VHJPHQW�EXIIHU�
GXULQJ�)(7&+�RSHUDWLRQV��XVH�WKH�6(*0(17�RSWLRQ�RI�WKH�%$6('�21�VWDWHPHQW�

7R�HQVXUH�WKDW�D�KRVW�YDULDEOH�EXIIHU�LV�ODUJH�HQRXJK�WR�KROG�D�%ORE�VHJPHQW�EXIIHU�GXULQJ�
)(7&+�RSHUDWLRQV��XVH�WKH�6(*0(17�RSWLRQ�RI�WKH�%$6('�21�VWDWHPHQW�

([DPSOH 7KH�IROORZLQJ�FRGH��IURP�DQ�HPEHGGHG�64/�DSSOLFDWLRQ��SHUIRUPV�D�%/2%�)(7&+�

while (SQLCODE != 100)

{

EXEC SQL 

OPEN BLOB_CUR USING :blob_id;

EXEC SQL 

Argument Description

cursor Name of an open Blob cursor from which to retrieve segments

:<buffer> Host-language variable for holding segments fetched from the Blob 
column; user must declare the buffer before fetching segments into it

INDICATOR Optional keyword indicating that a host-language variable for indicating 
the number of bytes returned by the FETCH follows

:segment_length Host-language variable used to indicate he number of bytes returned by the 
FETCH
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GEN_ID( )
FETCH BLOB_CUR INTO :blob_segment :blob_seg_len;

while (SQLCODE !=100 || SQLCODE == 101)

{

blob_segment{blob_seg_len + 1] = ’\0’;

printf("%*.*s",blob_seg_len,blob_seg_len,blob_segment);

blob_segment{blob_seg_len + 1] = ‘ ’;

EXEC SQL 

FETCH BLOB_CUR INTO :blob_segment :blob_seg_len;

}

. . .

}

6HH�$OVR %$6('�21��&/26(��%/2%���'(&/$5(�&85625��%/2%���,16(57�&85625��%/2%���
23(1 �%/2%�

GEN_ID( )
3URGXFHV�D�V\VWHP�JHQHUDWHG�LQWHJHU�YDOXH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ GEN_ID ( generator, step)

'HVFULSWLRQ 7KH�*(1B,'���IXQFWLRQ�

�� ,QFUHPHQWV�WKH�FXUUHQW�YDOXH�RI�WKH�VSHFLILHG�JHQHUDWRU�E\�VWHS�

�� 5HWXUQV�WKH�QHZ�YDOXH�RI�WKH�VSHFLILHG�JHQHUDWRU��

*(1B,'���LV�XVHIXO�IRU�DXWRPDWLFDOO\�SURGXFLQJ�XQLTXH�YDOXHV�WKDW�FDQ�EH�LQVHUWHG�LQWR�D�
81,48(�RU�35,0$5<�.(<�FROXPQ��7R�LQVHUW�D�JHQHUDWHG�QXPEHU�LQ�D�FROXPQ��ZULWH�D�WULJJHU��
SURFHGXUH��RU�64/�VWDWHPHQW�WKDW�FDOOV�*(1B,'����

Note $�JHQHUDWRU�LV�LQLWLDOO\�FUHDWHG�ZLWK�&5($7(�*(1(5$725��%\�GHIDXOW��WKH�YDOXH�RI�D�
JHQHUDWRU�EHJLQV�DW�]HUR��,W�FDQ�EH�VHW�WR�D�GLIIHUHQW�YDOXH�ZLWK�6(7�*(1(5$725�

([DPSOHV 7KH�IROORZLQJ�isql�WULJJHU�GHILQLWLRQ�LQFOXGHV�D�FDOO�WR�*(1B,'���

SET TERM !! ;

CREATE TRIGGER CREATE_EMPNO FOR EMPLOYEES

Argument Description

generator Name of an existing generator

step Integer or expression specifying the increment for increasing or decreasing the 
current generator value. Values can range from –(231) to 231 – 1
LANGUAGE REFERENCE 105



CHAPTER 2 SQL STATEMENT AND FUNCTION REFERENCE
BEFORE INSERT

POSITION 0

AS BEGIN

NEW.EMPNO = GEN_ID (EMPNO_GEN, 1); 

END

SET TERM ; !!

7KH�ILUVW�WLPH�WKH�WULJJHU�ILUHV��1(:�(0312�LV�VHW�WR����7KH�QH[W�WLPH��LW�LV�VHW�WR����DQG�VR�RQ�

6HH�$OVR &5($7(�*(1(5$725��6(7�*(1(5$725

GRANT 
$VVLJQV�SULYLOHJHV�WR�XVHUV�IRU�VSHFLILHG�GDWDEDVH�REMHFWV��$YDLODEOH�LQ�64/��'64/��DQG�isql�

GRANT{

<privileges> ON [TABLE] {tablename | viewname}

TO {<object> | <userlist> | GROUP UNIX_group}

| EXECUTE ON PROCEDURE procname TO {<object> | <userlist>}

| <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 … ]
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GRANT
<role_grantee_list> = [USER] username [, [USER] username … ]

[WITH ADMIN OPTION]

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ *5$17�DVVLJQV�SULYLOHJHV�DQG�UROHV�IRU�GDWDEDVH�REMHFWV�WR�XVHUV��UROHV��RU�RWKHU�GDWDEDVH�
REMHFWV��:KHQ�DQ�REMHFW�LV�ILUVW�FUHDWHG��RQO\�LWV�FUHDWRU�KDV�SULYLOHJHV�WR�LW�DQG�RQO\�LWV�
FUHDWRU�FDQ�*5$17�SULYLOHJHV�IRU�LW�WR�RWKHU�XVHUV�RU�REMHFWV�

g 7R�DFFHVV�D�WDEOH�RU�YLHZ��D�XVHU�RU�REMHFW�QHHGV�WKH�DSSURSULDWH�6(/(&7��,16(57��83'$7(��
'(/(7(��RU�5()(5(1&(6�SULYLOHJHV�IRU�WKDW�WDEOH�RU�YLHZ��6(/(&7��,16(57��83'$7(��
'(/(7(��DQG�5()(5(1&(6�SULYLOHJHV�FDQ�EH�DVVLJQHG�DV�D�XQLW�ZLWK�$//�

g 7R�FDOO�D�VWRUHG�SURFHGXUH�LQ�DQ�DSSOLFDWLRQ��D�XVHU�RU�REMHFW�QHHGV�(;(&87(�SULYLOHJH�IRU�LW�

Argument Description

<privilege_list> Name of privilege to be granted; valid options are SELECT, DELETE, INSERT, 
UPDATE, and REFERENCES

col Column to which the granted privileges apply

tablename Name of an existing table for which granted privileges apply

viewname Name of an existing view for which granted privileges apply

GROUP unix_group On a UNIX system, the name of a group defined in /etc/group

<object> Name of an existing procedure, trigger, or view; PUBLIC is also a permitted 
value

<userlist> A user in isc4.gdb or a rolename created with CREATE ROLE

WITH GRANT OPTION Passes GRANT authority for privileges listed in the GRANT statement to userlist

rolename An existing role created with the CREATE ROLE statement

<role_grantee_list> A list of users to whom rolename is granted; users must be in isc4.gdb

WITH ADMIN OPTION Passes grant authority for roles listed to role_grantee_list
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g 7R�JUDQW�SULYLOHJHV�WR�D�JURXS�RI�XVHUV��FUHDWH�D�UROH�XVLQJ�&5($7(�52/(��7KHQ�XVH�*5$17�
SULYLOHJH�72�UROHQDPH�WR�DVVLJQ�WKH�GHVLUHG�SULYLOHJHV�WR�WKDW�UROH�DQG�XVH�*5$17 UROHQDPH�72�
XVHU�WR�DVVLJQ�WKDW�UROH�WR�XVHUV��8VHUV�FDQ�EH�DGGHG�RU�UHPRYHG�IURP�D�UROH�RQ�D�FDVH�E\�FDVH�
EDVLV�XVLQJ�*5$17�DQG�5(92.(��$�XVHU�PXVW�VSHFLI\�WKH�UROH�DW�FRQQHFWLRQ�WLPH�WR�DFWXDOO\�
KDYH�WKRVH�SULYLOHJHV��6HH�$16,�64/���UROHV�RQ�SDJH�����RI�WKH�2SHUDWLRQV�*XLGH�IRU�PRUH�RQ�
LQYRNLQJ�D�UROH�ZKHQ�FRQQHFWLQJ�WR�D�GDWDEDVH�

g2Q�81,;�V\VWHPV��SULYLOHJHV�FDQ�EH�JUDQWHG�WR�JURXSV�OLVWHG�LQ��HWF�JURXSV�DQG�WR�DQ\�81,;�
XVHU�OLVWHG�LQ��HWF�SDVVZG�RQ�ERWK�WKH�FOLHQW�DQG�VHUYHU��DV�ZHOO�DV�WR�LQGLYLGXDO�XVHUV�DQG�WR�
UROHV�

g 7R�DOORZ�DQRWKHU�XVHU�WR�UHIHUHQFH�D�FROXPQV�IURP�D�IRUHLJQ�NH\��JUDQW�5()(5(1&(6�
SULYLOHJHV�RQ�WKH�SULPDU\�NH\�WDEOH�RU�RQ�WKH�WDEOH·V�SULPDU\�NH\�FROXPQV�WR�WKH�RZQHU�RI�WKH�
IRUHLJQ�NH\�WDEOH��<RX�PXVW�DOVR�JUDQW�5()(5(1&(6�RU�6(/(&7�SULYLOHJHV�RQ�WKH�SULPDU\�NH\�
WDEOH�WR�DQ\�XVHU�ZKR�QHHGV�WR�ZULWH�WR�WKH�IRUHLJQ�NH\�WDEOH��

7,3 0DNH�LW�HDV\��LI�UHDG�VHFXULW\�LV�QRW�DQ�LVVXH��*5$17�5()(5(1&(6�RQ�WKH�SULPDU\�NH\�WDEOH�
WR�38%/,&�

g ,I�\RX�JUDQW�WKH�5()(5(1&(6�SULYLOHJH��LW�PXVW��DW�D�PLQLPXP��EH�JUDQWHG�WR�DOO�FROXPQV�RI�
WKH�SULPDU\�NH\��:KHQ�5()(5(1&(6�LV�JUDQWHG�WR�WKH�HQWLUH�WDEOH��FROXPQV�WKDW�DUH�QRW�SDUW�
RI�WKH�SULPDU\�NH\�DUH�QRW�DIIHFWHG�LQ�DQ\�ZD\�

g:KHQ�D�XVHU�GHILQHV�D�IRUHLJQ�NH\�FRQVWUDLQW�RQ�D�WDEOH�RZQHG�E\�VRPHRQH�HOVH��,QWHU%DVH�
FKHFNV�WR�VHH�WKDW�DQ�DSSURSULDWH�5()(5(1&(6�SULYLOHJH�LV�JUDQWHG�RQ�WKH�UHIHUHQFHG�WDEOH�

g 7KH�SULYLOHJH�LV�XVHG�DW�UXQWLPH�WR�YHULI\�LI�D�YDOXH�HQWHUHG�LQ�D�IRUHLJQ�NH\�ILHOG�LV�FRQWDLQHG�
LQ�WKH�SULPDU\�NH\�WDEOH�

g <RX�FDQ�JUDQW�5()(5(1&(6�SULYLOHJHV�WR�UROHV�
g 7R�JLYH�XVHUV�SHUPLVVLRQ�WR�JUDQW�SULYLOHJHV�WR�RWKHU�XVHUV��SURYLGH�D��XVHUOLVW!�WKDW�LQFOXGHV�
WKH�:,7+�*5$17�237,21��8VHUV�FDQ�JUDQW�WR�RWKHUV�RQO\�WKH�SULYLOHJHV�WKDW�WKH\�WKHPVHOYHV�
SRVVHVV�

g 7R�JUDQW�SULYLOHJHV�WR�DOO�XVHUV��VSHFLI\�38%/,&�LQ�SODFH�RI�D�OLVW�RI�XVHU�QDPHV��6SHFLI\LQJ�
38%/,&�JUDQWV�SULYLOHJHV�RQO\�WR�XVHUV��QRW�WR�GDWDEDVH�REMHFWV�
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GRANT
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�DYDLODEOH�SULYLOHJHV�

Note $//�GRHV�QRW�LQFOXGH�5()(5(1&(6�LQ�FRGH�ZULWWHQ�IRU�,QWHU%DVH�����RU�OHVV�

3ULYLOHJHV�FDQ�EH�UHPRYHG�RQO\�E\�WKH�XVHU�ZKR�DVVLJQHG�WKHP��XVLQJ�5(92.(��,I�$//�
SULYLOHJHV�DUH�DVVLJQHG��WKHQ�$//�SULYLOHJHV�PXVW�EH�UHYRNHG��,I�SULYLOHJHV�DUH�JUDQWHG�WR�
38%/,&��WKH\�FDQ�EH�UHPRYHG�RQO\�IRU�38%/,&�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�JUDQWV 6(/(&7�DQG '(/(7(�SULYLOHJHV�WR�D�XVHU��7KH�:,7+�
*5$17�237,21�JLYHV�WKH�XVHU�*5$17�DXWKRULW\�

GRANT SELECT, DELETE ON COUNTRY TO CHLOE WITH GRANT OPTION;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW��IURP�DQ�HPEHGGHG�SURJUDP��JUDQWV 6(/(&7�DQG�
83'$7(�SULYLOHJHV�WR�D�SURFHGXUH�IRU�D�WDEOH�

EXEC SQL

GRANT SELECT, UPDATE ON JOB TO PROCEDURE GET_EMP_PROJ;

7KLV�HPEHGGHG�64/�VWDWHPHQW�JUDQWV�(;(&87(�SULYLOHJHV�IRU�D�SURFHGXUH�WR�DQRWKHU�
SURFHGXUH��DQG�WR�D�XVHU�

EXEC SQL

GRANT EXECUTE ON PROCEDURE GET_EMP_PROJ 

TO PROCEDURE ADD_EMP_PROJ, LUIS;

Privilege Enables users to …

ALL Perform SELECT, DELETE, INSERT, UPDATE, EXECUTE, and REFERENCES

SELECT Retrieve rows from a table or view

DELETE Remove rows from a table or view

INSERT Store new rows in a table or view

UPDATE Change the current value in one or more columns in a table or view; can be 
restricted to a specified subset of columns

EXECUTE Execute a stored procedure

REFERENCES Reference the specified columns with a foreign key; at a minimum, this must be 
granted to all the columns of the primary key if it is granted at all
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7KH�IROORZLQJ�H[DPSOH�FUHDWHV�D�UROH�FDOOHG�´DGPLQLVWUDWRUµ��JUDQWV�83'$7(�SULYLOHJHV�RQ�
WDEOH��WR�WKDW�UROH��DQG�WKHQ�JUDQWV�WKH�UROH�WR�XVHU���XVHU���DQG�XVHU���7KHVH�XVHUV�WKHQ�KDYH�
83'$7(�DQG�5()(5(1&(6�SULYLOHJHV�RQ�WDEOH��

CREATE ROLE administrator;

GRANT UPDATE ON table1 TO administrator;

GRANT administrator TO user1, user2, user3;

6HH�$OVR 5(92.(

)RU�PRUH�LQIRUPDWLRQ�DERXW�SULYLOHJHV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

INSERT
$GGV�RQH�RU�PRUH�QHZ�URZV�WR�D�VSHFLILHG�WDEOH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ INSERT [TRANSACTION transaction] INTO <object> [(col [, col …])]

{VALUES ( <val> [, <val> …]) | <select_expr>};

<object> = tablename |  viewname 

<val> = {

: variable | <constant> |  <expr>

| <function> | udf ([ <val> [, <val> …]])

| NULL | USER | RDB$DB_KEY | ? 

} [COLLATE collation]

<constant> = num | ' string' | charsetname ' string'

<expr> = A valid SQL expression that results in a single column value.

<function> = {

CAST ( <val> AS <datatype>)

| UPPER ( <val>)

| GEN_ID ( generator, <val>)

}

<select_expr> = A SELECT returning zero or more rows and where the number 

of columns in each row

is the same as the number of items to be inserted.

1RWHV�RQ�WKH�,16(57�VWDWHPHQW
g ,Q�64/�DQG�isql��\RX�FDQQRW�XVH��YDO!�DV�D�SDUDPHWHU�SODFHKROGHU��OLNH�´?”���
g ,Q�'64/�DQG�isql���YDO!�FDQQRW�EH�D�YDULDEOH��
g <RX�FDQQRW�VSHFLI\�D�&2//$7(�FODXVH�IRU�%ORE�FROXPQV�
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INSERT
,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ ,16(57�VWRUHV�RQH�RU�PRUH�QHZ�URZV�RI�GDWD�LQ�DQ�H[LVWLQJ�WDEOH�RU�YLHZ��,16(57�LV�RQH�RI�
WKH�GDWDEDVH�SULYLOHJHV�FRQWUROOHG�E\�WKH�*5$17�DQG�5(92.(�VWDWHPHQWV�

9DOXHV�DUH�LQVHUWHG�LQWR�D�URZ�LQ�FROXPQ�RUGHU�XQOHVV�DQ�RSWLRQDO�OLVW�RI�WDUJHW�FROXPQV�LV�
SURYLGHG��,I�WKH�WDUJHW�OLVW�RI�FROXPQV�LV�D�VXEVHW�RI�DYDLODEOH�FROXPQV��GHIDXOW�RU�18//�YDOXHV�
DUH�DXWRPDWLFDOO\�VWRUHG�LQ�DOO�XQOLVWHG�FROXPQV�

,I�WKH�RSWLRQDO�OLVW�RI�WDUJHW�FROXPQV�LV�RPLWWHG��WKH�9$/8(6�FODXVH�PXVW�SURYLGH�YDOXHV�WR�
LQVHUW�LQWR�DOO�FROXPQV�LQ�WKH�WDEOH�

7R�LQVHUW�D�VLQJOH�URZ�RI�GDWD��WKH�9$/8(6�FODXVH�VKRXOG�LQFOXGH�D�VSHFLILF�OLVW�RI�YDOXHV�WR�
LQVHUW�

7R�LQVHUW�PXOWLSOH�URZV�RI�GDWD��VSHFLI\�D��VHOHFWBH[SU!�WKDW�UHWULHYHV�H[LVWLQJ�GDWD�IURP�
DQRWKHU�WDEOH�WR�LQVHUW�LQWR�WKLV�RQH��7KH�VHOHFWHG�FROXPQV�PXVW�FRUUHVSRQG�WR�WKH�FROXPQV�
OLVWHG�IRU�LQVHUW�

,03257$17 ,W�LV�OHJDO�WR�VHOHFW�IURP�WKH�VDPH�WDEOH�LQWR�ZKLFK�LQVHUWLRQV�DUH�PDGH��EXW�WKLV�SUDFWLFH�LV�
QRW�DGYLVHG�EHFDXVH�LW�PD\�UHVXOW�LQ�LQILQLWH�URZ�LQVHUWLRQV�

7KH�75$16$&7,21�FODXVH�FDQ�EH�XVHG�LQ�PXOWLSOH�WUDQVDFWLRQ�64/�DSSOLFDWLRQV�WR�VSHFLI\�
ZKLFK�WUDQVDFWLRQ�FRQWUROV�WKH�,16(57�RSHUDWLRQ��7KH�75$16$&7,21�FODXVH�LV�QRW�
DYDLODEOH�LQ�'64/�RU�isql�

([DPSOHV 7KH�IROORZLQJ�VWDWHPHQW��IURP�DQ�HPEHGGHG�64/�DSSOLFDWLRQ��DGGV�D�URZ�WR�D�WDEOH��
DVVLJQLQJ�YDOXHV�IURP�KRVW�ODQJXDJH�YDULDEOHV�WR�WZR�FROXPQV��

EXEC SQL

INSERT INTO EMPLOYEE_PROJECT (EMP_NO, PROJ_ID) VALUES (:emp_no, 

:proj_id);

Argument Description

TRANSACTION transaction Name of the transaction that controls the execution of the INSERT

INTO <object> Name of an existing table or view into which to insert data

col Name of an existing column in a table or view into which to insert values

VALUES 
(<val> [, <val> …])

Lists values to insert into the table or view; values must be listed in the same 
order as the target columns

<select_expr> Query that returns row values to insert into target columns
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7KH�QH[W�isql�VWDWHPHQW�VSHFLILHV�YDOXHV�WR�LQVHUW�LQWR�D�WDEOH�ZLWK�D�6(/(&7�VWDWHPHQW�

INSERT INTO PROJECTS

SELECT * FROM NEW_PROJECTS

WHERE NEW_PROJECTS.START_DATE > ’6-JUN-1994’;

6HH�$OVR *5$17��5(92.(��6(7�75$16$&7,21��83'$7(

INSERT CURSOR (BLOB)
,QVHUWV�GDWD�LQWR�D�%ORE�FXUVRU�LQ�XQLWV�RI�D�%ORE�VHJPHQW�OHQJWK�RU�OHVV�LQ�VL]H��$YDLODEOH�LQ�
64/�

6\QWD[ INSERT CURSOR cursor

VALUES (:buffer [INDICATOR] :bufferlen);

'HVFULSWLRQ ,16(57�&85625�ZULWHV�%ORE�GDWD�LQWR�D�FROXPQ��'DWD�LV�ZULWWHQ�LQ�XQLWV�HTXDO�WR�RU�OHVV�
WKDQ�WKH�VHJPHQW�VL]H�IRU�WKH�%ORE��%HIRUH�LQVHUWLQJ�GDWD�LQWR�D�%ORE�FXUVRU��

g'HFODUH�D�ORFDO�YDULDEOH��EXIIHU��WR�FRQWDLQ�WKH�GDWD�WR�EH�LQVHUWHG��
g'HFODUH�WKH�OHQJWK�RI�WKH�YDULDEOH��EXIIHUOHQ��
g'HFODUH�D�%ORE�FXUVRU�IRU�,16(57�DQG�RSHQ�LW��

(DFK�,16(57�LQWR�WKH�%ORE�FROXPQ�LQVHUWV�WKH�FXUUHQW�FRQWHQWV�RI�EXIIHU��%HWZHHQ�VWDWHPHQWV�
ILOO�EXIIHU�ZLWK�QHZ�GDWD��5HSHDW�WKH�,16(57�XQWLO�HDFK�H[LVWLQJ�EXIIHU�LV�LQVHUWHG�LQWR�WKH�%ORE�

,03257$17 ,16(57�&85625�UHTXLUHV�WKH�,16(57�SULYLOHJH��D�WDEOH�SULYLOHJH�FRQWUROOHG�E\�WKH�*5$17�
DQG�5(92.(�VWDWHPHQWV�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�VKRZV�DQ�LQVHUW�LQWR�WKH�%ORE�FXUVRU�

EXEC SQL

Argument Description

cursor Name of the Blob cursor

VALUES Clause containing the name and length of the buffer variable to insert

:buffer Name of host-variable buffer containing information to insert

INDICATOR Indicates that the length of data placed in the buffer follows

:bufferlen Length, in bytes, of the buffer to insert
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MAX( )
INSERT CURSOR BC VALUES (:line INDICATOR :len);

6HH�$OVR &/26(��%/2%���'(&/$5(�&85625��%/2%���)(7&+��%/2%���23(1��%/2%��

MAX( )
5HWULHYHV�WKH�PD[LPXP�YDOXH�LQ�D�FROXPQ��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ MAX ([ALL] <val> | DISTINCT <val>)

'HVFULSWLRQ 0$;���LV�DQ�DJJUHJDWH�IXQFWLRQ�WKDW�UHWXUQV�WKH�ODUJHVW�YDOXH�LQ�D�VSHFLILHG�FROXPQ��H[FOXGLQJ�
18//�YDOXHV��,I�WKH�QXPEHU�RI�TXDOLI\LQJ�URZV�LV�]HUR��0$;���UHWXUQV�D�18//�YDOXH�

:KHQ�0$;���LV�XVHG�RQ�D�&+$5��9$5&+$5��RU�%ORE�WH[W�FROXPQ��WKH�ODUJHVW�YDOXH�UHWXUQHG�
YDULHV�GHSHQGLQJ�RQ�WKH�FKDUDFWHU�VHW�DQG�FROODWLRQ�LQ�XVH�IRU�WKH�FROXPQ��$�GHIDXOW�FKDUDFWHU�
VHW�FDQ�EH�VSHFLILHG�IRU�DQ�HQWLUH�GDWDEDVH�ZLWK�WKH�'()$8/7�&+$5$&7(5�6(7�FODXVH�LQ�
&5($7(�'$7$%$6(��RU�VSHFLILHG�DW�WKH�FROXPQ�OHYHO�ZLWK�WKH�&2//$7(�FODXVH�LQ�&5($7(�
7$%/(�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHPRQVWUDWHV�WKH�XVH�RI�680����$9*����0,1����DQG�
0$;���

EXEC SQL

SELECT SUM (BUDGET), AVG (BUDGET), MIN (BUDGET), MAX (BUDGET)

FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept

INTO :tot_budget, :avg_budget, :min_budget, :max_budget;

6HH�$OVR $9*����&2817����&5($7(�'$7$%$6(��&5($7(�7$%/(��0,1����680��

Argument Description

ALL Searches all values in a column

DISTINCT Eliminates duplicate values before finding the largest

<val> A column, constant, host-language variable, expression, non-aggregate 
function, or UDF
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MIN( )
5HWULHYHV�WKH�PLQLPXP�YDOXH�LQ�D�FROXPQ��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ MIN ([ALL] <val> | DISTINCT <val>)

'HVFULSWLRQ 0,1���LV�DQ�DJJUHJDWH�IXQFWLRQ�WKDW�UHWXUQV�WKH�VPDOOHVW�YDOXH�LQ�D�VSHFLILHG�FROXPQ��
H[FOXGLQJ�18//�YDOXHV��,I�WKH�QXPEHU�RI�TXDOLI\LQJ�URZV�LV�]HUR��0,1���UHWXUQV�D�18//�
YDOXH�

:KHQ�0,1���LV�XVHG�RQ�D�&+$5��9$5&+$5��RU�%ORE�WH[W�FROXPQ��WKH�VPDOOHVW�YDOXH�UHWXUQHG�
YDULHV�GHSHQGLQJ�RQ�WKH�FKDUDFWHU�VHW�DQG�FROODWLRQ�LQ�XVH�IRU�WKH�FROXPQ��8VH�WKH�'()$8/7�
&+$5$&7(5�6(7�FODXVH�LQ�&5($7(�'$7$%$6(�WR�VSHFLI\�D�GHIDXOW�FKDUDFWHU�VHW�IRU�DQ�HQWLUH�
GDWDEDVH��RU�WKH�&2//$7(�FODXVH�LQ�&5($7(�7$%/(�WR�VSHFLI\�D�FKDUDFWHU�VHW�DW�WKH�FROXPQ�
OHYHO�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHPRQVWUDWHV�WKH�XVH�RI�680����$9*����0,1����DQG�
0$;���

EXEC SQL

SELECT SUM (BUDGET), AVG (BUDGET), MIN (BUDGET), MAX (BUDGET)

FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept

INTO :tot_budget, :avg_budget, :min_budget, :max_budget;

6HH�$OVR $9*����&2817����&5($7(�'$7$%$6(��&5($7(�7$%/(��0$;����680��

Argument Description

ALL Searches all values in a column

DISTINCT Eliminates duplicate values before finding the smallest

<val> A column, constant, host-language variable, expression, non-aggregate 
function, or UDF
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OPEN
OPEN
5HWULHYH�VSHFLILHG�URZV�IURP�D�FXUVRU�GHFODUDWLRQ��$YDLODEOH�LQ�64/�DQG�'64/�

6\QWD[ 64/�IRUP�

OPEN [TRANSACTION transaction] cursor;

'64/�IRUP�

OPEN [TRANSACTION transaction] cursor [USING SQL DESCRIPTOR xsqlda]

%ORE�IRUP��6HH�23(1��%/2%��

'HVFULSWLRQ 23(1�HYDOXDWHV�WKH�VHDUFK�FRQGLWLRQ�VSHFLILHG�LQ�D�FXUVRU·V�'(&/$5(�&85625�VWDWHPHQW��
7KH�VHOHFWHG�URZV�EHFRPH�WKH�DFWLYH�VHW�IRU�WKH�FXUVRU�

$�FXUVRU�LV�D�RQH�ZD\�SRLQWHU�LQWR�WKH�RUGHUHG�VHW�RI�URZV�UHWULHYHG�E\�WKH�6(/(&7�LQ�D�
'(&/$5(�&85625�VWDWHPHQW��,W�HQDEOHV�VHTXHQWLDO�DFFHVV�WR�UHWULHYHG�URZV�LQ�WXUQ��7KHUH�
DUH�IRXU�UHODWHG�FXUVRU�VWDWHPHQWV��

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�RSHQV�D�FXUVRU�

EXEC SQL 

Argument Description

TRANSACTION transaction Name of the transaction that controls execution of OPEN

cursor Name of a previously declared cursor to open

USING DESCRIPTOR xsqlda Passes the values corresponding to the prepared statement’s parameters 
through the extended descriptor area (XSQLDA)

Stag
e Statement Purpose

1 DECLARE CURSOR Declare the cursor; the SELECT statement determines rows retrieved for the 
cursor

2 OPEN Retrieve the rows specified for retrieval with DECLARE 
CURSOR; the resulting rows become the cursor’s active set

3 FETCH Retrieve the current row from the active set, starting with the first row

• Subsequent FETCH statements advance the cursor through the set

4 CLOSE Close the cursor and release system resources
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OPEN C;

6HH�$OVR &/26(��'(&/$5(�&85625��)(7&+

OPEN (BLOB)
2SHQV�D�SUHYLRXVO\�GHFODUHG�%ORE�FXUVRU�DQG�SUHSDUHV�LW�IRU�UHDG�RU�LQVHUW��$YDLODEOH�LQ�64/��

6\QWD[ OPEN [TRANSACTION name] cursor 

{INTO | USING} :blob_id;

'HVFULSWLRQ 23(1�SUHSDUHV�D�SUHYLRXVO\�GHFODUHG�FXUVRU�IRU�UHDGLQJ�RU�LQVHUWLQJ�%ORE�GDWD��'HSHQGLQJ�
RQ�ZKHWKHU�WKH�'(&/$5(�&85625�VWDWHPHQW�GHFODUHV�D�5($'�RU�,16(57�%/2%�FXUVRU��
23(1�REWDLQV�WKH�YDOXH�IRU�%ORE�,'�GLIIHUHQWO\�

g )RU�D�5($'�%/2%��WKH�EOREBLG�FRPHV�IURP�WKH�RXWHU�7$%/(�FXUVRU��
g )RU�DQ�,16(57�%/2%��WKH�EOREBLG�LV�UHWXUQHG�E\�WKH�V\VWHP��

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQWV�GHFODUH�DQG�RSHQ�D�%ORE�FXUVRU�

EXEC SQL

DECLARE BC CURSOR FOR 

INSERT BLOB PROJ_DESC INTO PRJOECT;

EXEC SQL 

OPEN BC INTO :blob_id;

6HH�$OVR &/26(��%/2%���'(&/$5(�&85625��%/2%���)(7&+��%/2%���,16(57�&85625��%/2%��

Argument Description

TRANSACTION name Specifies the transaction under which the cursor is opened 
Default: The default transaction

cursor Name of the Blob cursor

INTO|USING Depending on Blob cursor type, use one of these:

INTO: For INSERT BLOB

USING: For READ BLOB

blob_id Identifier for the Blob column
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PREPARE
PREPARE
3UHSDUHV�D�G\QDPLF�64/��'64/��VWDWHPHQW�IRU�H[HFXWLRQ��$YDLODEOH�LQ�64/�

6\QWD[ PREPARE [TRANSACTION transaction] statement

[INTO SQL DESCRIPTOR xsqlda] FROM {:variable | ’string’};

'HVFULSWLRQ 35(3$5(�UHDGLHV�D�'64/�VWDWHPHQW�IRU�UHSHDWHG�H[HFXWLRQ�E\�
g &KHFNLQJ�WKH�VWDWHPHQW�IRU�V\QWD[�HUURUV�
g'HWHUPLQLQJ�GDWDW\SHV�RI�RSWLRQDOO\�VSHFLILHG�G\QDPLF�SDUDPHWHUV��
g2SWLPL]LQJ�VWDWHPHQW�H[HFXWLRQ�
g &RPSLOLQJ�WKH�VWDWHPHQW�IRU�H[HFXWLRQ�E\�(;(&87(�

35(3$5(�LV�SDUW�RI�D�JURXS�RI�VWDWHPHQWV�WKDW�SUHSDUH�'64/�VWDWHPHQWV�IRU�H[HFXWLRQ�

$IWHU�D�VWDWHPHQW�LV�SUHSDUHG��LW�LV�DYDLODEOH�IRU�H[HFXWLRQ�DV�PDQ\�WLPHV�DV�QHFHVVDU\�GXULQJ�
WKH�FXUUHQW�VHVVLRQ��7R�SUHSDUH�DQG�H[HFXWH�D�VWDWHPHQW�RQO\�RQFH��XVH�(;(&87(�
,00(',$7(�

Argument Description

TRANSACTION transaction Name of the transaction under control of which the statement is executed

statement Establishes an alias for the prepared statement that can be used by subsequent 
DESCRIBE and EXCUTE statements

INTO xsqlda Specifies an XSQLDA to be filled in with the description of the select-list columns 
in the prepared statement

:variable|“string” DSQL statement to PREPARE; can be a host-language variable or a string literal

Statement Purpose

PREPARE Readies a DSQL statement for execution

DESCRIBE Fills in the XSQLDA with information about the statement

EXECUTE Executes a previously prepared statement

EXECUTE IMMEDIATE Prepares a DSQL statement, executes it once, and discards it
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VWDWHPHQW�HVWDEOLVKHV�D�V\PEROLF�QDPH�IRU�WKH�DFWXDO�'64/�VWDWHPHQW�WR�SUHSDUH��,W�LV�QRW�
GHFODUHG�DV�D�KRVW�ODQJXDJH�YDULDEOH��([FHSW�IRU�&�SURJUDPV��gpre�GRHV�QRW�GLVWLQJXLVK�
EHWZHHQ�XSSHUFDVH�DQG�ORZHUFDVH�LQ�VWDWHPHQW��WUHDWLQJ�́ %µ�DQG�́ Eµ�DV�WKH�VDPH�FKDUDFWHU��)RU�
&�SURJUDPV��XVH�WKH�gpre-either_case�VZLWFK�WR�DFWLYDWH�FDVH�VHQVLWLYLW\�GXULQJ�
SUHSURFHVVLQJ�

,I�WKH�RSWLRQDO�,172�FODXVH�LV�XVHG��35(3$5(�DOVR�ILOOV�LQ�WKH�H[WHQGHG�64/�GHVFULSWRU�DUHD�
�;64/'$��ZLWK�LQIRUPDWLRQ�DERXW�WKH�GDWDW\SH��OHQJWK��DQG�QDPH�RI�VHOHFW�OLVW�FROXPQV�LQ�
WKH�SUHSDUHG�VWDWHPHQW��7KLV�FODXVH�LV�XVHIXO�RQO\�ZKHQ�WKH�VWDWHPHQW�WR�SUHSDUH�LV�D�6(/(&7�

Note 7KH�'(6&5,%(�VWDWHPHQW�FDQ�EH�XVHG�LQVWHDG�RI�WKH�,172�FODXVH�WR�ILOO�LQ�WKH�;64/'$�
IRU�D�VHOHFW�OLVW�

7KH�)520�FODXVH�VSHFLILHV�WKH�DFWXDO�'64/�VWDWHPHQW�WR�35(3$5(��,W�FDQ�EH�D�KRVW�ODQJXDJH�
YDULDEOH��RU�D�TXRWHG�VWULQJ�OLWHUDO��7KH�'64/�VWDWHPHQW�WR�35(3$5(�FDQ�EH�DQ\�64/�GDWD�
GHILQLWLRQ��GDWD�PDQLSXODWLRQ��RU�WUDQVDFWLRQ�FRQWURO�VWDWHPHQW�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�SUHSDUHV�D�'64/�VWDWHPHQW�IURP�D�KRVW�YDULDEOH�
VWDWHPHQW��%HFDXVH�LW�XVHV�WKH�RSWLRQDO�,172�FODXVH��WKH�DVVXPSWLRQ�LV�WKDW�WKH�'64/�
VWDWHPHQW�LQ�WKH�KRVW�YDULDEOH�LV�D�6(/(&7�

EXEC SQL

PREPARE Q INTO xsqlda FROM :buf;

Note 7KH�SUHYLRXV�VWDWHPHQW�FRXOG�DOVR�EH�SUHSDUHG�DQG�GHVFULEHG�LQ�WKH�IROORZLQJ�PDQQHU�

EXEC SQL 

PREPARE Q FROM :buf;

EXEC SQL 

DESCRIBE Q INTO SQL DESCRIPTOR xsqlda;

6HH�$OVR '(6&5,%(��(;(&87(��(;(&87(�,00(',$7(
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REVOKE
REVOKE
:LWKGUDZV�SULYLOHJHV�IURP�XVHUV�IRU�VSHFLILHG�GDWDEDVH�REMHFWV��$YDLODEOH�LQ�64/��'64/��DQG�
isql�

REVOKE [GRANT OPTION FOR] 

<privileges> ON [TABLE] {tablename | viewname}

FROM {<object> | <userlist> | <rolelist> | GROUP UNIX_group}

| EXECUTE ON PROCEDURE procname 

FROM {<object> | <userlist>}

| <role_granted> FROM {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 [, [USER] username …]

<rolelist> = rolename [, rolename]

<role_granted> = rolename [, rolename … ]

<role_grantee_list>  = [USER] username  [, [USER] username … ]
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,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

Argument Description

<privilege_list> Name of privilege to be granted; valid options are SELECT, DELETE, INSERT, 
UPDATE, and REFERENCES

GRANT OPTION FOR Removes grant authority for privileges listed in the REVOKE statement from 
userlist; cannot be used with object

col Column for which the privilege is revoked

tablename Name of an existing table for which privileges are revoked 

viewname Name of an existing view for which privileges are revoked

GROUP unix_group On a UNIX system, the name of a group defined in /etc/group

<object> Name of an existing database object from which privileges are to be 
revoked

<userlist> A list of users from whom privileges are to be revoked

rolename An existing role created with the CREATE ROLE statement

<role_grantee_list> A list of users to whom rolename is granted; users must be in isc4.gdb
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REVOKE
'HVFULSWLRQ 5(92.(�UHPRYHV�SULYLOHJHV�IURP�XVHUV�RU�RWKHU�GDWDEDVH�REMHFWV��3ULYLOHJHV�DUH�RSHUDWLRQV�
IRU�ZKLFK�D�XVHU�KDV�DXWKRULW\��7KH�IROORZLQJ�WDEOH�OLVWV�64/�SULYLOHJHV�

*5$17�237,21�)25�UHYRNHV�D�XVHU·V�ULJKW�WR�*5$17�SULYLOHJHV�WR�RWKHU�XVHUV�

7KH�IROORZLQJ�OLPLWDWLRQV�VKRXOG�EH�QRWHG�IRU�5(92.(�
g2QO\�WKH�XVHU�ZKR�JUDQWV�D�SULYLOHJH�FDQ�UHYRNH�WKDW�SULYLOHJH��
g $�VLQJOH�XVHU�FDQ�EH�DVVLJQHG�WKH�VDPH�SULYLOHJHV�IRU�D�GDWDEDVH�REMHFW�E\�DQ\�QXPEHU�RI�RWKHU�
XVHUV��$�5(92.(�LVVXHG�E\�D�XVHU�RQO\�UHPRYHV�SULYLOHJHV�SUHYLRXVO\�DVVLJQHG�E\�WKDW�
SDUWLFXODU�XVHU�

g 3ULYLOHJHV�JUDQWHG�WR�DOO�XVHUV�ZLWK�38%/,&�FDQ�RQO\�EH�UHPRYHG�E\�UHYRNLQJ�SULYLOHJHV�IURP�
38%/,&�

g:KHQ�D�UROH�LV�UHYRNHG�IURP�D�XVHU��DOO�SULYLOHJHV�WKDW�JUDQWHG�E\�WKDW�XVHU�WR�RWKHUV�EHFDXVH�
RI�DXWKRULW\�JDLQHG�IURP�PHPEHUVKLS�LQ�WKH�UROH�DUH�DOVR�UHYRNHG�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�WDNHV�WKH�6(/(&7�SULYLOHJH�DZD\�IURP�D�XVHU�IRU�D�WDEOH�

REVOKE SELECT ON COUNTRY FROM MIREILLE;

7KH�IROORZLQJ�isql�VWDWHPHQW�ZLWKGUDZV�(;(&87(�SULYLOHJHV�IRU�D�SURFHGXUH�IURP�DQRWKHU�
SURFHGXUH�DQG�D�XVHU�

REVOKE EXECUTE ON PROCEDURE GET_EMP_PROJ 

FROM PROCEDURE ADD_EMP_PROJ, LUIS;

6HH�$OVR *5$17

Privilege Removes a user’s privilege to …

ALL Perform SELECT, DELETE, INSERT, UPDATE, REFERENCES, and EXECUTE

SELECT Retrieve rows from a table or view

DELETE Remove rows from a table or view

INSERT Store new rows in a table or view

UPDATE Change the current value in one or more columns in a table or view; can be 
restricted to a specified subset of columns

REFERENCES Reference the specified columns with a foreign key; at a minimum, this must 
be granted to all the columns of the primary key if it is granted at all

EXECUTE Execute a stored procedure

TABLE 2.9 SQL privileges
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ROLLBACK
5HVWRUHV�WKH�GDWDEDVH�WR�LWV�VWDWH�SULRU�WR�WKH�VWDUW�RI�WKH�FXUUHQW�WUDQVDFWLRQ��$YDLODEOH�LQ�
64/��'64/��DQG�isql�

6\QWD[ ROLLBACK [TRANSACTION name] [WORK] [RELEASE];

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ 52//%$&.�XQGRHV�FKDQJHV�PDGH�WR�D�GDWDEDVH�E\�WKH�FXUUHQW�WUDQVDFWLRQ��WKHQ�HQGV�WKH�
WUDQVDFWLRQ��,W�EUHDNV�WKH�SURJUDP·V�FRQQHFWLRQ�WR�WKH�GDWDEDVH�DQG�IUHHV�V\VWHP�UHVRXUFHV��
8VH�5(/($6(�LQ�WKH�ODVW 52//%$&.�WR�FORVH�DOO�RSHQ�GDWDEDVHV��:DLW�XQWLO�D�SURJUDP�QR�
ORQJHU�QHHGV�WKH�GDWDEDVH�WR�UHOHDVH�V\VWHP�UHVRXUFHV�

7KH�75$16$&7,21�FODXVH�FDQ�EH�XVHG�LQ�PXOWLSOH�WUDQVDFWLRQ�64/�DSSOLFDWLRQV�WR�VSHFLI\�
ZKLFK�WUDQVDFWLRQ�WR�UROO�EDFN��,I�RPLWWHG��WKH�GHIDXOW�WUDQVDFWLRQ�LV�UROOHG�EDFN��7KH�
75$16$&7,21�FODXVH�LV�QRW�DYDLODEOH�LQ�'64/�

Note 5(/($6(��DYDLODEOH�RQO\�LQ�64/��GHWDFKHV�IURP�DOO�GDWDEDVHV�DIWHU�HQGLQJ�WKH�FXUUHQW�
WUDQVDFWLRQ��,Q�HIIHFW��WKLV�RSWLRQ�HQGV�GDWDEDVH�SURFHVVLQJ��5(/($6(�LV�VXSSRUWHG�IRU�
EDFNZDUG�FRPSDWLELOLW\�ZLWK�ROGHU�YHUVLRQV�RI�,QWHU%DVH��7KH�SUHIHUUHG�PHWKRG�RI�GHWDFKLQJ�
LV�ZLWK�',6&211(&7�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�UROOV�EDFN�WKH�GHIDXOW�WUDQVDFWLRQ�

ROLLBACK;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�UROOV�EDFN�D�QDPHG�WUDQVDFWLRQ�

EXEC SQL

ROLLBACK TRANSACTION MYTRANS;

6HH�$OVR &200,7��',6&211(&7

)RU�PRUH�LQIRUPDWLRQ�DERXW�FRQWUROOLQJ�WUDQVDFWLRQV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Argument Description

TRANSACTION name Specifies the transaction to roll back in a multiple-transaction application 
[Default: roll back the default transaction]

WORK Optional word allowed for compatibility

RELEASE Detaches from all databases after ending the current transaction; SQL only
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SELECT
SELECT
5HWULHYHV�GDWD�IURP�RQH�RU�PRUH�WDEOHV��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ SELECT [TRANSACTION transaction]

[DISTINCT | ALL] {* | <val> [, <val> …]}

[INTO : var [, : var …]]

FROM <tableref> [, <tableref> …]

[WHERE <search_condition>]

[GROUP BY col [COLLATE collation] [, col [COLLATE collation] …] 

[HAVING <search_condition>] 

[UNION <select_expr> [ALL]]

[PLAN <plan_expr>]

[ORDER BY <order_list>]

[FOR UPDATE [OF col [, col …]]];

<val> = {

col [ <array_dim>] | : variable

| <constant> |  <expr> | <function>

| udf ([ <val> [, <val> …]])

| NULL | USER | RDB$DB_KEY | ? 

} [COLLATE collation] [AS alias]

<array_dim> = [[x:]y [, [x:]y …] ]

<constant> = num | ' string' | charsetname ' string'

<expr> = A valid SQL expression that results in a single value.

<function> = {

COUNT (* | [ALL] <val> | DISTINCT <val>)

| SUM ([ALL] <val> | DISTINCT <val>)

| AVG ([ALL] <val> | DISTINCT <val>)

| MAX ([ALL] <val> | DISTINCT <val>)

| MIN ([ALL] <val> | DISTINCT <val>)
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| CAST (<val> AS <datatype>)

| UPPER (<val>)

| GEN_ID (generator, <val>)

}

<tableref> = <joined_table> | table | view | procedure

[(<val> [, <val> …])] [ alias]

<joined_table> = <tableref> <join_type> JOIN <tableref>

ON <search_condition> |  ( <joined_table>)

<join-type> = {[INNER] | {LEFT | RIGHT | FULL } [OUTER]} JOIN

<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>}

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

<select_one> = SELECT on a single column that returns exactly one row.

<select_list> = SELECT on a single column that returns zero or more rows.

<select_expr> = SELECT on a list of values that returns zero or more rows.

<plan_expr> = 

[JOIN | MERGE] ( <plan_item> | <plan_expr>

[, <plan_item> | <plan_expr> …])

<plan_item> = { table | alias}

NATURAL | INDEX ( <index> [, <index> …]) | ORDER <index>

<order_list> = 

{ col | int} [COLLATE collation] [ASC[ENDING] | DESC[ENDING]]

[, <order_list>]
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SELECT
1RWHV�RQ�6(/(&7�V\QWD[
g:KHQ�GHFODULQJ�DUUD\V��\RX�PXVW�LQFOXGH�WKH�RXWHUPRVW�EUDFNHWV��VKRZQ�EHORZ�LQ�EROG��)RU�
H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D���E\���WZR�GLPHQVLRQDO�DUUD\�RI�VWULQJV��HDFK�RI�
ZKLFK�LV���FKDUDFWHUV�ORQJ�

my_array = varchar(6)[5,5]

8VH�WKH�FRORQ�����WR�VSHFLI\�DQ�DUUD\�ZLWK�D�VWDUWLQJ�SRLQW�RWKHU�WKDQ����7KH�IROORZLQJ�H[DPSOH�
FUHDWHV�DQ�DUUD\�RI�LQWHJHUV�WKDW�EHJLQV�DW����DQG�HQGV�DW����

my_array = integer[20:30]

g ,Q�64/�DQG�isql��\RX�FDQQRW�XVH��YDO!�DV�D�SDUDPHWHU�SODFHKROGHU��OLNH�´?µ���
g ,Q�'64/�DQG�isql���YDO!�FDQQRW�EH�D�YDULDEOH��
g <RX�FDQQRW�VSHFLI\�D�&2//$7(�FODXVH�IRU�%ORE�FROXPQV�

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

Argument Description

TRANSACTION transaction Name of the transaction under control of which the statement is executed; 
SQL only

SELECT [DISTINCT 
|ALL] 

Specifies data to retrieve. DISTINCT prevents duplicate values from being 
returned. ALL, the default, retrieves every value

{*|<val> [, <val> …]} The asterisk (*) retrieves all columns for the specified tables

<val> [, <val> …] retrieves a list of specified columns, values, and 
expressions

INTO :var [, var …] Singleton select in embedded SQL only; specifies a list of host-language 
variables into which to retrieve values

FROM <tableref>
[, <tableref> …]

List of tables, views, and stored procedures from which to retrieve data; list 
can include joins and joins can be nested

table Name of an existing table in a database

view Name of an existing view in a database

procedure Name of an existing stored procedure that functions like a SELECT statement

alias Brief, alternate name for a table, view, or column; after declaration in 
<tableref>, alias can stand in for subsequent references to a table or view
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'HVFULSWLRQ 6(/(&7�UHWULHYHV�GDWD�IURP�WDEOHV��YLHZV��RU�VWRUHG�SURFHGXUHV��9DULDWLRQV�RI�WKH�6(/(&7�
VWDWHPHQW�PDNH�LW�SRVVLEOH�WR�

g 5HWULHYH�D�VLQJOH�URZ��RU�SDUW�RI�D�URZ��IURP�D�WDEOH��7KLV�RSHUDWLRQ�LV�UHIHUUHG�WR�DV�D�VLQJOHWRQ�
VHOHFW�

,Q�HPEHGGHG�DSSOLFDWLRQV��DOO�6(/(&7�VWDWHPHQWV�WKDW�RFFXU�RXWVLGH�WKH�FRQWH[W�RI�D�FXUVRU�
PXVW�EH�VLQJOHWRQ�VHOHFWV�

g 5HWULHYH�PXOWLSOH�URZV��RU�SDUWV�RI�URZV��IURP�D�WDEOH�

,Q�HPEHGGHG�DSSOLFDWLRQV��PXOWLSOH�URZ�UHWULHYDO�LV�DFFRPSOLVKHG�E\�HPEHGGLQJ�D�6(/(&7�
ZLWKLQ�D�'(&/$5(�&85625�VWDWHPHQW�

,Q�isql��6(/(&7�FDQ�EH�XVHG�GLUHFWO\�WR�UHWULHYH�PXOWLSOH�URZV�
g 5HWULHYH�UHODWHG�URZV��RU�SDUWV�RI�URZV��IURP�D�MRLQ�RI�WZR�RU�PRUH�WDEOHV�
g 5HWULHYH�DOO�URZV��RU�SDUWV�RI�URZV��IURP�XQLRQ�RI�WZR�RU�PRUH�WDEOHV�

<joined_table> A table reference consisting of a JOIN

<join_type> Type of join to perform. Default: INNER

WHERE <search_condition> Specifies a condition that limits rows retrieved to a subset of all available rows

GROUP BY <col> 
[, <col> …]

Partitions the results of a query into groups containing all rows with identical 
values based on a column list

COLLATE collation Specifies the collation order for the data retrieved by the query

HAVING <search_condition> Used with GROUP BY; specifies a condition that limits grouped rows returned

UNION [ALL] Combines two or more tables that are fully or partially identical in structure; 
the ALL option keeps identical rows separate instead of folding them together 
into one

PLAN <plan_expr> Specifies the access plan for the InterBase optimizer to use during retrieval

<plan_item> Specifies a table and index method for a plan

ORDER BY <order_list> Specifies columns to order, either by column name or ordinal number in the 
query, and the order (ASC or DESC) in which rows to return the rows

Argument Description
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SELECT
$OO�6(/(&7�VWDWHPHQWV�FRQVLVW�RI�WZR�UHTXLUHG�FODXVHV��6(/(&7��)520���DQG�SRVVLEO\�RWKHUV�
�,172��:+(5(��*5283�%<��+$9,1*��81,21��3/$1��25'(5�%<���7KH�IROORZLQJ�WDEOH�
H[SODLQV�WKH�SXUSRVH�RI�HDFK�FODXVH��DQG�ZKHQ�WKH\�DUH�UHTXLUHG�

%HFDXVH�6(/(&7�LV�VXFK�D�XELTXLWRXV�DQG�FRPSOH[�VWDWHPHQW��D�PHDQLQJIXO�GLVFXVVLRQ�OLHV�
RXWVLGH�WKH�VFRSH�RI�WKLV�UHIHUHQFH��7R�OHDUQ�KRZ�WR�XVH�6(/(&7�LQ�isql��VHH�WKH�2SHUDWLRQV�
*XLGH��)RU�D�FRPSOHWH�H[SODQDWLRQ�RI�6(/(&7�DQG�LWV�FODXVHV��VHH�WKH�3URJUDPPHU·V�*XLGH�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�VHOHFWV�FROXPQV�IURP�D�WDEOH��

SELECT JOB_GRADE, JOB_CODE, JOB_COUNTRY, MAX_SALARY FROM PROJECT;

Clause Purpose
Singleton 
SELECT

Multi-row 
SELECT

SELECT Lists columns to retrieve Required Required

INTO Lists host variables for storing retrieved columns Required Not allowed

FROM Identifies the tables to search for values Required Required

WHERE Specifies the search conditions used to restrict retrieved 
rows to a subset of all available rows; a WHERE clause can 
contain its own SELECT statement, referred to as a 
subquery

Optional Optional

GROUP BY Groups related rows based on common column values; 
used in conjunction with HAVING

Optional Optional

HAVING Restricts rows generated by GROUP BY to a subset of those 
rows

Optional Optional

UNION Combines the results of two or more SELECT statements to 
produce a single, dynamic table without duplicate rows

Optional Optional

ORDER BY Specifies which columns to order, either by column name 
or by ordinal number in the query, and the sort order of 
rows returned: ascending (ASC) [default] or descending 
(DESC)

Optional Optional

PLAN Specifies the query plan that should be used by the query 
optimizer instead of one it would normally choose

Optional Optional

FOR UPDATE Specifies columns listed after the SELECT clause of a 
DECLARE CURSOR statement that can be updated using a 
WHERE CURRENT OF clause

— Optional

TABLE 2.10 SELECT statement clauses
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7KH�QH[W�isql�VWDWHPHQW�XVHV�WKH�
�ZLOGFDUG�WR�VHOHFW�DOO�FROXPQV�DQG�URZV�IURP�D�WDEOH�

SELECT * FROM COUNTRIES;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�XVHV�DQ�DJJUHJDWH�IXQFWLRQ�WR�FRXQW�DOO�URZV�LQ�D�
WDEOH�WKDW�VDWLVI\�D�VHDUFK�FRQGLWLRQ�VSHFLILHG�LQ�WKH�:+(5(�FODXVH�

EXEC SQL

SELECT COUNT (*) INTO :cnt FROM COUNTRY

WHERE POPULATION > 5000000;

7KH�QH[W�isql�VWDWHPHQW�HVWDEOLVKHV�D�WDEOH�DOLDV�LQ�WKH�6(/(&7�FODXVH�DQG�XVHV�LW�WR�LGHQWLI\�
D�FROXPQ�LQ�WKH�:+(5(�FODXVH�

SELECT C.CITY FROM CITIES C

WHERE C.POPULATION < 1000000;

7KH�IROORZLQJ�isql�VWDWHPHQW�VHOHFWV�WZR�FROXPQV�DQG�RUGHUV�WKH�URZV�UHWULHYHG�E\�WKH�
VHFRQG�RI�WKRVH�FROXPQV�

SELECT CITY, STATE FROM CITIES

ORDER BY STATE;

7KH�QH[W�isql�VWDWHPHQW�SHUIRUPV�D�OHIW�MRLQ�

SELECT CITY, STATE_NAME FROM CITIES C

LEFT JOIN STATES S ON S.STATE = C.STATE

WHERE C.CITY STARTING WITH ’San’;

7KH�IROORZLQJ�isql�VWDWHPHQW�VSHFLILHV�D�TXHU\�RSWLPL]DWLRQ�SODQ�IRU�RUGHUHG�UHWULHYDO��
XWLOL]LQJ�DQ�LQGH[�IRU�RUGHULQJ�

SELECT * FROM CITIES

PLAN (CITIES ORDER CITIES_1);

ORDER BY CITY

7KH�QH[W�isql�VWDWHPHQW�VSHFLILHV�D�TXHU\�RSWLPL]DWLRQ�SODQ�EDVHG�RQ�D�WKUHH�ZD\�MRLQ�ZLWK�
WZR�LQGH[HG�FROXPQ�HTXDOLWLHV�

SELECT * FROM CITIES C, STATES S, MAYORS M 

WHERE C.CITY = M.CITY AND C.STATE = M.STATE

PLAN JOIN (STATE NATURAL, CITIES INDEX DUPE_CITY, 

MAYORS INDEX MAYORS_1);
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SET DATABASE
7KH�QH[W�H[DPSOH�TXHULHV�WZR�RI�WKH�V\VWHP�WDEOHV��5'%�&+$5$&7(5B6(76�DQG�
5'%�&2//$7,216�WR�GLVSOD\�DOO�WKH�DYDLODEOH�FKDUDFWHU�VHWV��WKHLU�,'�QXPEHUV��QXPEHU�RI�
E\WHV�SHU�FKDUDFWHU��DQG�FROODWLRQV��1RWH�WKH�XVH�RI�RUGLQDO�FROXPQ�QXPEHUV�LQ�WKH�25'(5�
%<�FODXVH�

SELECT RDB$CHARACTER_SET_NAME, RDB$CHARACTER_SET_ID,

RDB$BYTES_PER_CHARACTER, RDB$COLLATION_NAME

FROM RDB$CHARACTER_SETS JOIN RDB$COLLATIONS

ON RDB$CHARACTER_SETS.RDB$CHARACTER_SET_ID =

RDB%COLLATIONS.RDB$CHARACTER_SET_ID

ORDER BY 1, 4;

6HH�$OVR '(&/$5(�&85625��'(/(7(��,16(57��83'$7(

)RU�DQ�LQWURGXFWLRQ�WR�XVLQJ�6(/(&7�LQ�isql��VHH�WKH�2SHUDWLRQV�*XLGH�

)RU�D�IXOO�GLVFXVVLRQ�RI�GDWD�UHWULHYDO�LQ�HPEHGGHG�SURJUDPPLQJ�XVLQJ�'(&/$5(�&85625�
DQG�6(/(&7��VHH�WKH�3URJUDPPHU·V�*XLGH�

SET DATABASE
'HFODUHV�D�GDWDEDVH�KDQGOH�IRU�GDWDEDVH�DFFHVV��$YDLODEOH�LQ�64/�

6\QWD[ SET {DATABASE | SCHEMA} dbhandle = 

[GLOBAL | STATIC | EXTERN] 

[COMPILETIME] [FILENAME] ’dbname’

[USER ’name’ PASSWORD ’string’]

[RUNTIME [FILENAME] {’dbname’ | :var}

[USER {’name’ | :var} PASSWORD {’string’ | :var}]];

Argument Description

dbhandle An alias for a specified database

• Must be unique within the program

• Used in subsequent SQL statements that support database handles

GLOBAL  [Default] Makes this database declaration available to all modules 

STATIC Limits scope of this database declaration to the current module

EXTERN References a database declaration in another module, rather than actually 
declaring a new handle
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'HVFULSWLRQ 6(7�'$7$%$6(�GHFODUHV�D�GDWDEDVH�KDQGOH�IRU�D�VSHFLILHG�GDWDEDVH�DQG�DVVRFLDWHV�WKH�KDQGOH�
ZLWK�WKDW�GDWDEDVH��,W�HQDEOHV�RSWLRQDO�VSHFLILFDWLRQ�RI�GLIIHUHQW�FRPSLOH�WLPH�DQG�UXQ�WLPH�
GDWDEDVHV��$SSOLFDWLRQV�WKDW�DFFHVV�PXOWLSOH�GDWDEDVHV�VLPXOWDQHRXVO\�PXVW�XVH�6(7�
'$7$%$6(�VWDWHPHQWV�WR�HVWDEOLVK�VHSDUDWH�GDWDEDVH�KDQGOHV�IRU�HDFK�GDWDEDVH��

GEKDQGOH�LV�DQ�DSSOLFDWLRQ�GHILQHG�QDPH�IRU�WKH�GDWDEDVH�KDQGOH��8VXDOO\�KDQGOH�QDPHV�DUH�
DEEUHYLDWLRQV�RI�WKH�DFWXDO�GDWDEDVH�QDPH��2QFH�GHFODUHG��GDWDEDVH�KDQGOHV�FDQ�EH�XVHG�LQ�
VXEVHTXHQW�&211(&7��&200,7��DQG�52//%$&.�VWDWHPHQWV��7KH\�FDQ�DOVR�EH�XVHG�ZLWKLQ�
WUDQVDFWLRQV�WR�GLIIHUHQWLDWH�WDEOH�QDPHV�ZKHQ�WZR�RU�PRUH�DWWDFKHG�GDWDEDVHV�FRQWDLQ�WDEOHV�
ZLWK�WKH�VDPH�QDPHV�

´GEQDPHµ�LV�D�SODWIRUP�VSHFLILF�ILOH�VSHFLILFDWLRQ�IRU�WKH�GDWDEDVH�WR�DVVRFLDWH�ZLWK�GEKDQGOH��,W�
VKRXOG�IROORZ�WKH�ILOH�V\QWD[�FRQYHQWLRQV�IRU�WKH�VHUYHU�ZKHUH�WKH�GDWDEDVH�UHVLGHV��

*/2%$/��67$7,&��DQG�(;7(51�DUH�RSWLRQDO�SDUDPHWHUV�WKDW�GHWHUPLQH�WKH�VFRSH�RI�D�
GDWDEDVH�GHFODUDWLRQ��7KH�GHIDXOW�VFRSH��*/2%$/��PHDQV�WKDW�D�GDWDEDVH�KDQGOH�LV�DYDLODEOH�
WR�DOO�FRGH�PRGXOHV�LQ�DQ�DSSOLFDWLRQ��67$7,&�OLPLWV�GDWDEDVH�KDQGOH�DYDLODELOLW\�WR�WKH�FRGH�
PRGXOH�ZKHUH�WKH�KDQGOH�LV�GHFODUHG��(;7(51�UHIHUHQFHV�D�JOREDO�GDWDEDVH�KDQGOH�LQ�DQRWKHU�
PRGXOH�

COMPILETIME Identifies the database used to look up column references during 
preprocessing

• If only one database is specified in SET DATABASE, it is used both at runtime 
and compiletime

“dbname” Location and path name of the database associated with dbhandle; 
platform-specific

RUNTIME Specifies a database to use at runtime if different than the one specified for 
use during preprocessing

:var Host-language variable containing a database specification, user name, or 
password

USER “name”  A valid user name on the server where the database resides

• Used with PASSWORD to gain database access on the server

• Required for PC client attachments, optional for all others

PASSWORD “string” A valid password on the server where the database resides

• Used with USER to gain database access on the server

• Required for PC client attachments, optional for all others.

Argument Description
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SET GENERATOR
7KH�RSWLRQDO�&203,/(7,0(�DQG�5817,0(�SDUDPHWHUV�HQDEOH�D�VLQJOH�GDWDEDVH�KDQGOH�WR�
UHIHU�WR�RQH�GDWDEDVH�ZKHQ�DQ�DSSOLFDWLRQ�LV�SUHSURFHVVHG��DQG�WR�DQRWKHU�GDWDEDVH�ZKHQ�DQ�
DSSOLFDWLRQ�LV�UXQ�E\�D�XVHU��,I�RPLWWHG��RU�LI�RQO\�D�&203,/(7,0(�GDWDEDVH�LV�VSHFLILHG��
,QWHU%DVH�XVHV�WKH�VDPH�GDWDEDVH�GXULQJ�SUHSURFHVVLQJ�DQG�DW�UXQ�WLPH�

7KH�86(5�DQG�3$66:25'�SDUDPHWHUV�DUH�UHTXLUHG�IRU�DOO�3&�FOLHQW�DSSOLFDWLRQV��EXW�DUH�
RSWLRQDO�IRU�DOO�RWKHU�UHPRWH�DWWDFKPHQWV��7KH�XVHU�QDPH�DQG�SDVVZRUG�DUH�YHULILHG�E\�WKH�
VHUYHU�LQ�WKH�VHFXULW\�GDWDEDVH�EHIRUH�SHUPLWWLQJ�UHPRWH�DWWDFKPHQWV�WR�VXFFHHG�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHFODUHV�D�KDQGOH�IRU�D�GDWDEDVH�

EXEC SQL

SET DATABASE DB1 = ’employee.gdb’;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�GHFODUHV�GLIIHUHQW�GDWDEDVHV�DW�FRPSLOH�WLPH�DQG�UXQ�
WLPH��,W�XVHV�D�KRVW�ODQJXDJH�YDULDEOH�WR�VSHFLI\�WKH�UXQ�WLPH�GDWDEDVH�

EXEC SQL 

SET DATABASE EMDBP = ’employee.gdb’ RUNTIME :db_name;

6HH�$OVR &200,7��&211(&7��52//%$&.��6(/(&7

)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�VHFXULW\�GDWDEDVH��VHH�WKH�2SHUDWLRQV�*XLGH�

SET GENERATOR
6HWV�D�QHZ�YDOXH�IRU�DQ�H[LVWLQJ�JHQHUDWRU��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ SET GENERATOR name TO int;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ 6(7�*(1(5$725�LQLWLDOL]HV�D�VWDUWLQJ�YDOXH�IRU�D�QHZO\�FUHDWHG�JHQHUDWRU��RU�UHVHWV�WKH�
YDOXH�RI�DQ�H[LVWLQJ�JHQHUDWRU��$�JHQHUDWRU�SURYLGHV�D�XQLTXH��VHTXHQWLDO�QXPHULF�YDOXH�
WKURXJK�WKH�*(1B,'���IXQFWLRQ��,I�D�QHZO\�FUHDWHG�JHQHUDWRU�LV�QRW�LQLWLDOL]HG�ZLWK�6(7�
*(1(5$725��LWV�VWDUWLQJ�YDOXH�GHIDXOWV�WR�]HUR�

Argument Description

name Name of an existing generator

int Value to which to set the generator, an integer from –231 to 231 – 1
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LQW�LV�WKH�QHZ�YDOXH�IRU�WKH�JHQHUDWRU��:KHQ�WKH�*(1B,'���IXQFWLRQ�LQVHUWV�RU�XSGDWHV�D�YDOXH�
LQ�D�FROXPQ��WKDW�YDOXH�LV�LQW�SOXV�WKH�LQFUHPHQW�VSHFLILHG�LQ�WKH�*(1B,'���VWHS�SDUDPHWHU�

7,3 7R�IRUFH�D�JHQHUDWRU·V�ILUVW�LQVHUWLRQ�YDOXH�WR����XVH�6(7�*(1(5$725�WR�VSHFLI\�D�VWDUWLQJ�
YDOXH�RI����DQG�VHW�WKH�VWHS�YDOXH�RI�WKH�*(1B,'���IXQFWLRQ�WR���

,03257$17 :KHQ�UHVHWWLQJ�D�JHQHUDWRU�WKDW�VXSSOLHV�YDOXHV�WR�D�FROXPQ�GHILQHG�ZLWK�35,0$5<�.(<�RU�
81,48(�LQWHJULW\�FRQVWUDLQWV��EH�FDUHIXO�WKDW�WKH�QHZ�YDOXH�GRHV�QRW�HQDEOH�GXSOLFDWLRQ�RI�
H[LVWLQJ�FROXPQ�YDOXHV��RU�DOO�VXEVHTXHQW�LQVHUWLRQV�DQG�XSGDWHV�ZLOO�IDLO�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�VHWV�D�JHQHUDWRU�YDOXH�WR�������

SET GENERATOR CUST_NO_GEN TO 1000; 

,I�*(1B,'�� QRZ�FDOOV�WKLV�JHQHUDWRU�ZLWK�D�VWHS�YDOXH�RI����WKH�ILUVW�QXPEHU�LW�UHWXUQV�LV�������

6HH�$OVR &5($7(�*(1(5$725��&5($7(�352&('85(��&5($7(�75,**(5��*(1B,'��

SET NAMES
6SHFLILHV�DQ�DFWLYH�FKDUDFWHU�VHW�WR�XVH�IRU�VXEVHTXHQW�GDWDEDVH�DWWDFKPHQWV��$YDLODEOH�LQ�
64/��DQG�isql�

6\QWD[ SET NAMES [charset | :var];

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ 6(7�1$0(6�VSHFLILHV�WKH�FKDUDFWHU�VHW�WR�XVH�IRU�VXEVHTXHQW�GDWDEDVH�DWWDFKPHQWV�LQ�DQ�
DSSOLFDWLRQ��,W�HQDEOHV�WKH�VHUYHU�WR�WUDQVODWH�EHWZHHQ�WKH�GHIDXOW�FKDUDFWHU�VHW�IRU�D�GDWDEDVH�
RQ�WKH�VHUYHU�DQG�WKH�FKDUDFWHU�VHW�XVHG�E\�DQ�DSSOLFDWLRQ�RQ�WKH�FOLHQW��

6(7�1$0(6�PXVW�DSSHDU�EHIRUH�WKH�6(7�'$7$%$6(�DQG�&211(&7�VWDWHPHQWV�LW�LV�WR�DIIHFW�

Argument Description

charset Name of a character set that identifies the active character set for a given process; 
default: NONE

:var Host variable containing string identifying a known character set name

• Must be declared as a character set name

• SQL only
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SET NAMES
7,3 8VH�D�KRVW�ODQJXDJH�YDULDEOH�ZLWK�6(7�1$0(6�LQ�DQ�HPEHGGHG�DSSOLFDWLRQ�WR�VSHFLI\�D�
FKDUDFWHU�VHW�LQWHUDFWLYHO\�

)RU�D�FRPSOHWH�OLVW�RI�FKDUDFWHU�VHWV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�&KDSWHU����´&KDUDFWHU�6HWV�
DQG�&ROODWLRQ 2UGHUV�µ�&KRLFH�RI�FKDUDFWHU�VHWV�OLPLWV�SRVVLEOH�FROODWLRQ�RUGHUV�WR�D�VXEVHW�RI�
DOO�DYDLODEOH�FROODWLRQ�RUGHUV��*LYHQ�D�VSHFLILF�FKDUDFWHU�VHW��D�VSHFLILF�FROODWLRQ�RUGHU�FDQ�EH�
VSHFLILHG�ZKHQ�GDWD�LV�VHOHFWHG��LQVHUWHG��RU�XSGDWHG�LQ�D�FROXPQ�

,03257$17 ,I�\RX�GR�QRW�VSHFLI\�D�GHIDXOW�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�ORDG�WKDW�VDPH�GDWD�LQWR�DQRWKHU�FROXPQ�WKDW�
KDV�EHHQ�GHILQHG�ZLWK�D�GLIIHUHQW�FKDUDFWHU�VHW��1R�WUDQVOLWHUDWLRQ�LV�SHUIRUPHG�EHWZHHQ�WKH�
VRXUFH�DQG�GHVWLQDWLRQ�FKDUDFWHU�VHWV��VR�LQ�PRVW�FDVHV��HUURUV�RFFXU�GXULQJ�DVVLJQPHQW�

([DPSOH 7KH�IROORZLQJ�VWDWHPHQWV�GHPRQVWUDWH�WKH�XVH�RI�6(7�1$0(6�LQ�DQ�HPEHGGHG�64/�
DSSOLFDWLRQ�

EXEC SQL 

SET NAMES ISO8859_1;

EXEC SQL 

SET DATABASE DB1 = ’employee.gdb’; 

EXEC SQL 

CONNECT;

7KH�QH[W�VWDWHPHQWV�GHPRQVWUDWH�WKH�XVH�RI�6(7�1$0(6�LQ�isql�

SET NAMES LATIN1;

CONNECT ’employee.gdb’;

6HH�$OVR &211(&7��6(7�'$7$%$6(

)RU�PRUH�LQIRUPDWLRQ�DERXW�FKDUDFWHU�VHWV�DQG�FROODWLRQ�RUGHUV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH��
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SET STATISTICS
5HFRPSXWHV�WKH�VHOHFWLYLW\�RI�D�VSHFLILHG�LQGH[��$YDLODEOH�LQ�64/��'64/��DQG�isql��

6\QWD[ SET STATISTICS INDEX name;

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ 6(7�67$7,67,&6�HQDEOHV�WKH�VHOHFWLYLW\�RI�DQ�LQGH[�WR�EH�UHFRPSXWHG��,QGH[�VHOHFWLYLW\�LV�D�
FDOFXODWLRQ��EDVHG�RQ�WKH�QXPEHU�RI�GLVWLQFW�URZV�LQ�D�WDEOH��WKDW�LV�PDGH�E\�WKH�,QWHU%DVH�
RSWLPL]HU�ZKHQ�D�WDEOH�LV�DFFHVVHG��,W�LV�FDFKHG�LQ�PHPRU\��ZKHUH�WKH�RSWLPL]HU�FDQ�DFFHVV�LW�
WR�FDOFXODWH�WKH�RSWLPDO�UHWULHYDO�SODQ�IRU�D�JLYHQ�TXHU\��)RU�WDEOHV�ZKHUH�WKH�QXPEHU�RI�
GXSOLFDWH�YDOXHV�LQ�LQGH[HG�FROXPQV�UDGLFDOO\�LQFUHDVHV�RU�GHFUHDVHV��SHULRGLFDOO\�
UHFRPSXWLQJ�LQGH[�VHOHFWLYLW\�FDQ�LPSURYH�SHUIRUPDQFH�

2QO\�WKH�FUHDWRU�RI�DQ�LQGH[�FDQ�XVH�6(7�67$7,67,&6��

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

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�UHFRPSXWHV�WKH�VHOHFWLYLW\�IRU�DQ�LQGH[��

EXEC SQL

SET STATISTICS INDEX MINSALX;

6HH�$OVR $/7(5�,1'(;��&5($7(�,1'(;��'523�,1'(;

SET TRANSACTION
6WDUWV�D�WUDQVDFWLRQ�DQG�RSWLRQDOO\�VSHFLILHV�LWV�EHKDYLRU��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ SET TRANSACTION [NAME transaction]

[READ WRITE | READ ONLY]

[WAIT | NO WAIT]

[[ISOLATION LEVEL] {SNAPSHOT [TABLE STABILITY]

| READ COMMITTED [[NO] RECORD_VERSION]}]

[RESERVING <reserving_clause>

| USING dbhandle [, dbhandle …]];

Argument Description

name Name of an existing index for which to recompute selectivity
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SET TRANSACTION
<reserving_clause> = table [, table …]

[FOR [SHARED | PROTECTED] {READ | WRITE}] [, <reserving_clause>]

,03257$17 ,Q�64/�VWDWHPHQWV�SDVVHG�WR�'64/��RPLW�WKH�WHUPLQDWLQJ�VHPLFRORQ��,Q�HPEHGGHG�
DSSOLFDWLRQV�ZULWWHQ�LQ�&�DQG�&����DQG�LQ�isql��WKH�VHPLFRORQ�LV�D�WHUPLQDWLQJ�V\PERO�IRU�
WKH�VWDWHPHQW��VR�LW�PXVW�EH�LQFOXGHG�

'HVFULSWLRQ 6(7�75$16$&7,21�VWDUWV�D�WUDQVDFWLRQ��DQG�RSWLRQDOO\�VSHFLILHV�LWV�GDWDEDVH�DFFHVV��ORFN�
FRQIOLFW�EHKDYLRU��DQG�OHYHO�RI�LQWHUDFWLRQ�ZLWK�RWKHU�FRQFXUUHQW�WUDQVDFWLRQV�DFFHVVLQJ�WKH�
VDPH�GDWD��,W�FDQ�DOVR�UHVHUYH�ORFNV�IRU�WDEOHV��$V�DQ�DOWHUQDWLYH�WR�UHVHUYLQJ�WDEOHV��PXOWLSOH�
GDWDEDVH�64/�DSSOLFDWLRQV�FDQ�UHVWULFW�D�WUDQVDFWLRQ·V�DFFHVV�WR�D�VXEVHW�RI�FRQQHFWHG�
GDWDEDVHV�

,03257$17 $SSOLFDWLRQV�SUHSURFHVVHG�ZLWK�WKH�gpre -manual�VZLWFK�PXVW�H[SOLFLWO\�VWDUW�HDFK�
WUDQVDFWLRQ�ZLWK�D�6(7�75$16$&7,21�VWDWHPHQW�

6(7�75$16$&7,21�DIIHFWV�WKH�GHIDXOW�WUDQVDFWLRQ�XQOHVV�DQRWKHU�WUDQVDFWLRQ�LV�VSHFLILHG�LQ�
WKH�RSWLRQDO�1$0(�FODXVH��1DPHG�WUDQVDFWLRQV�HQDEOH�VXSSRUW�IRU�PXOWLSOH��VLPXOWDQHRXV�
WUDQVDFWLRQV�LQ�D�VLQJOH�DSSOLFDWLRQ��$OO�WUDQVDFWLRQ�QDPHV�PXVW�EH�GHFODUHG�DV�KRVW�ODQJXDJH�
YDULDEOHV�DW�FRPSLOH�WLPH��,Q�'64/��WKLV�UHVWULFWLRQ�SUHYHQWV�G\QDPLF�VSHFLILFDWLRQ�RI�
WUDQVDFWLRQ�QDPHV�

Argument Description

NAME transaction Specifies the name for this transaction

• transaction is a previously declared and initialized host-language variable

• SQL only

READ WRITE [Default] Specifies that the transaction can read and write to tables 

READ ONLY Specifies that the transaction can only read tables

WAIT [Default] Specifies that a transaction wait for access if it encounters a lock 
conflict with another transaction

NO WAIT Specifies that a transaction immediately return an error if it encounters a 
lock conflict

ISOLATION LEVEL Specifies the isolation level for this transaction when attempting to access 
the same tables as other simultaneous transactions; default: SNAPSHOT

RESERVING
<reserving_clause>

Reserves lock for tables at transaction start

USING dbhandle
[, dbhandle …]

Limits database access to a subset of available databases; SQL only
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%\�GHIDXOW�D�WUDQVDFWLRQ�KDV�5($'�:5,7(�DFFHVV�WR�D�GDWDEDVH��,I�D�WUDQVDFWLRQ�RQO\�QHHGV�WR�
UHDG�GDWD��VSHFLI\�WKH�5($'�21/<�SDUDPHWHU�

:KHQ�VLPXOWDQHRXV�WUDQVDFWLRQV�DWWHPSW�WR�XSGDWH�WKH�VDPH�GDWD�LQ�WDEOHV��RQO\�WKH�ILUVW�
XSGDWH�VXFFHHGV��1R�RWKHU�WUDQVDFWLRQ�FDQ�XSGDWH�RU�GHOHWH�WKDW�GDWD�XQWLO�WKH�FRQWUROOLQJ�
WUDQVDFWLRQ�LV�UROOHG�EDFN�RU�FRPPLWWHG��%\�GHIDXOW��WUDQVDFWLRQV�:$,7�XQWLO�WKH�FRQWUROOLQJ�
WUDQVDFWLRQ�HQGV��WKHQ�DWWHPSW�WKHLU�RZQ�RSHUDWLRQV��7R�IRUFH�D�WUDQVDFWLRQ�WR�UHWXUQ�
LPPHGLDWHO\�DQG�UHSRUW�D�ORFN�FRQIOLFW�HUURU�ZLWKRXW�ZDLWLQJ��VSHFLI\�WKH�12�:$,7�SDUDPHWHU�

,62/$7,21�/(9(/�GHWHUPLQHV�KRZ�D�WUDQVDFWLRQ�LQWHUDFWV�ZLWK�RWKHU�VLPXOWDQHRXV�
WUDQVDFWLRQV�DFFHVVLQJ�WKH�VDPH�WDEOHV��7KH�GHIDXOW�,62/$7,21�/(9(/�LV�61$36+27��,W�
SURYLGHV�D�UHSHDWDEOH�UHDG�YLHZ�RI�WKH�GDWDEDVH�DW�WKH�PRPHQW�WKH�WUDQVDFWLRQ�VWDUWV��
&KDQJHV�PDGH�E\�RWKHU�VLPXOWDQHRXV�WUDQVDFWLRQV�DUH�QRW�YLVLEOH�

61$36+27�7$%/(�67$%,/,7<�SURYLGHV�D�UHSHDWDEOH�UHDG�RI�WKH�GDWDEDVH�E\�HQVXULQJ�WKDW�
WUDQVDFWLRQV�FDQQRW�ZULWH�WR�WDEOHV��WKRXJK�WKH\�PD\�VWLOO�EH�DEOH�WR�UHDG�IURP�WKHP�

5($'�&200,77('�HQDEOHV�D�WUDQVDFWLRQ�WR�VHH�WKH�PRVW�UHFHQWO\�FRPPLWWHG�FKDQJHV�PDGH�
E\�RWKHU�VLPXOWDQHRXV�WUDQVDFWLRQV��,W�FDQ�DOVR�XSGDWH�URZV�DV�ORQJ�DV�QR�XSGDWH�FRQIOLFW�
RFFXUV��8QFRPPLWWHG�FKDQJHV�PDGH�E\�RWKHU�WUDQVDFWLRQV�UHPDLQ�LQYLVLEOH�XQWLO�FRPPLWWHG��
5($'�&200,77('�DOVR�SURYLGHV�WZR�RSWLRQDO�SDUDPHWHUV�

g 12�5(&25'B9(56,21��WKH�GHIDXOW��UHDGV�RQO\�WKH�ODWHVW�YHUVLRQ�RI�D�URZ��,I�WKH�:$,7�ORFN�
UHVROXWLRQ�RSWLRQ�LV�VSHFLILHG��WKHQ�WKH�WUDQVDFWLRQ�ZDLWV�XQWLO�WKH�ODWHVW�YHUVLRQ�RI�D�URZ�LV�
FRPPLWWHG�RU�UROOHG�EDFN��DQG�UHWULHV�LWV�UHDG�

g 5(&25'B9(56,21�UHDGV�WKH�ODWHVW�FRPPLWWHG�YHUVLRQ�RI�D�URZ��HYHQ�LI�PRUH�UHFHQW�
XQFRPPLWWHG�YHUVLRQ�DOVR�UHVLGHV�RQ�GLVN�

7KH�5(6(59,1*�FODXVH�HQDEOHV�D�WUDQVDFWLRQ�WR�UHJLVWHU�LWV�GHVLUHG�OHYHO�RI�DFFHVV�IRU�
VSHFLILHG�WDEOHV�ZKHQ�WKH�WUDQVDFWLRQ�VWDUWV�LQVWHDG�RI�ZKHQ�WKH�WUDQVDFWLRQ�DWWHPSWV�LWV�
RSHUDWLRQV�RQ�WKDW�WDEOH��5HVHUYLQJ�WDEOHV�DW�WUDQVDFWLRQ�VWDUW�FDQ�UHGXFH�WKH�SRVVLELOLW\�RI�
GHDGORFNV�

7KH�86,1*�FODXVH��DYDLODEOH�RQO\�LQ�64/��FDQ�EH�XVHG�WR�FRQVHUYH�V\VWHP�UHVRXUFHV�E\�
OLPLWLQJ�WKH�QXPEHU�RI�GDWDEDVHV�D�WUDQVDFWLRQ�FDQ�DFFHVV�

([DPSOHV 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�VHWV�XS�WKH�GHIDXOW�WUDQVDFWLRQ�ZLWK�DQ�LVRODWLRQ�
OHYHO�RI�5($'�&200,77('��,I�WKH�WUDQVDFWLRQ�HQFRXQWHUV�DQ�XSGDWH�FRQIOLFW��LW�ZDLWV�WR�JHW�
FRQWURO�XQWLO�WKH�ILUVW��ORFNLQJ��WUDQVDFWLRQ�LV�FRPPLWWHG�RU�UROOHG�EDFN�

EXEC SQL 

SET TRANSACTION WAIT ISOLATION LEVEL READ COMMITTED;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�VWDUWV�D�QDPHG�WUDQVDFWLRQ�

EXEC SQL

SET TRANSACTION NAME T1 READ COMMITTED;

7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�UHVHUYHV�WKUHH�WDEOHV�
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SUM( )
EXEC SQL

SET TRANSACTION NAME TR1

ISOLATION LEVEL READ COMMITTED 

NO RECORD_VERSION WAIT

RESERVING TABLE1, TABLE2 FOR SHARED WRITE,

TABLE3 FOR PROTECTED WRITE;

6HH�$OVR &200,7��52//%$&.��6(7�1$0(6

)RU�PRUH�LQIRUPDWLRQ�DERXW�WUDQVDFWLRQV��VHH�WKH�3URJUDPPHU·V�*XLGH�

SUM( )
7RWDOV�WKH�QXPHULF�YDOXHV�LQ�D�VSHFLILHG�FROXPQ��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ SUM ([ALL] <val> | DISTINCT <val>)

'HVFULSWLRQ 680���LV�DQ�DJJUHJDWH�IXQFWLRQ�WKDW�FDOFXODWHV�WKH�VXP�RI�QXPHULF�YDOXHV�IRU�D�FROXPQ��,I�WKH�
QXPEHU�RI�TXDOLI\LQJ�URZV�LV�]HUR��680���UHWXUQV�D�18//�YDOXH�

([DPSOH 7KH�IROORZLQJ�HPEHGGHG�64/�VWDWHPHQW�GHPRQVWUDWHV�WKH�XVH�RI�680����$9*����0,1����DQG�
0$;���

EXEC SQL

SELECT SUM (BUDGET), AVG (BUDGET), MIN (BUDGET), MAX (BUDGET)

FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept

INTO :tot_budget, :avg_budget, :min_budget, :max_budget;

6HH�$OVR $9*����&2817����0$;����0,1��

Argument Description

ALL Totals all values in a column

DISTINCT Eliminates duplicate values before calculating the total

<val> A column, constant, host-language variable, expression, non-aggregate function, or 
UDF that evaluates to a numeric datatype
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UPDATE
&KDQJHV�WKH�GDWD�LQ�DOO�RU�SDUW�RI�DQ�H[LVWLQJ�URZ�LQ�D�WDEOH��YLHZ��RU�DFWLYH�VHW�RI�D�FXUVRU��
$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ 64/�IRUP�

UPDATE [TRANSACTION transaction] {table | view}

SET col = <val> [, col = <val> …]

[WHERE <search_condition> | WHERE CURRENT OF cursor];

'64/�DQG�isql�IRUP�

UPDATE {table | view}

SET col = < val> [,  col = <val> …]

[WHERE <search_condition>

<val> = {

col [ <array_dim>] | : variable

| <constant> |  <expr> | <function>

| udf ([ <val> [, <val> …]])

| NULL | USER | ?} 

[COLLATE collation]

<array_dim> = [[x:]y [, [x:]y …] ]

<constant> = num | ' string' | charsetname ' string'

<expr> = A valid SQL expression that results in a single value.

<function> = {

CAST ( <val> AS <datatype>)

| UPPER ( <val>)

| GEN_ID ( generator, <val>)}

<search_condition> = See CREATE TABLE for a full description.

1RWHV�RQ�WKH�83'$7(�VWDWHPHQW
g ,Q�64/�DQG�isql��\RX�FDQQRW�XVH��YDO!�DV�D�SDUDPHWHU�SODFHKROGHU��OLNH�´?”���
g ,Q�'64/�DQG�isql���YDO!�FDQQRW�EH�D�YDULDEOH��
g <RX�FDQQRW�VSHFLI\�D�&2//$7(�FODXVH�IRU�%ORE�FROXPQV�
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UPDATE
'HVFULSWLRQ 83'$7(�PRGLILHV�RQH�RU�PRUH�H[LVWLQJ�URZV�LQ�D�WDEOH�RU�YLHZ��83'$7(�LV�RQH�RI�WKH�
GDWDEDVH�SULYLOHJHV�FRQWUROOHG�E\�*5$17�DQG�5(92.(�

)RU�VHDUFKHG�XSGDWHV��WKH�RSWLRQDO�:+(5(�FODXVH�FDQ�EH�XVHG�WR�UHVWULFW�XSGDWHV�WR�D�VXEVHW�
RI�URZV�LQ�WKH�WDEOH��6HDUFKHG�XSGDWHV�FDQQRW�XSGDWH�DUUD\�VOLFHV�

,03257$17 :LWKRXW�D�:+(5(�FODXVH��D�VHDUFKHG�XSGDWH�PRGLILHV�DOO�URZV�LQ�D�WDEOH�

:KHQ�SHUIRUPLQJ�D�SRVLWLRQHG�XSGDWH�ZLWK�D�FXUVRU��WKH�:+(5(�&855(17�2) FODXVH�PXVW�
EH�VSHFLILHG�WR�XSGDWH�RQH�URZ�DW�D�WLPH�LQ�WKH�DFWLYH�VHW��

Note :KHQ�XSGDWLQJ�D�%ORE�FROXPQ��83'$7(�UHSODFHV�WKH�HQWLUH�%ORE�ZLWK�D�QHZ�YDOXH�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�PRGLILHV�D�FROXPQ�IRU�DOO�URZV�LQ�D�WDEOH�

UPDATE CITIES

SET POPULATION = POPULATION * 1.03;

7KH�QH[W�HPEHGGHG�64/�VWDWHPHQW�XVHV�D�:+(5(�FODXVH�WR�UHVWULFW�FROXPQ�PRGLILFDWLRQ�WR�
D�VXEVHW�RI�URZV�

EXEC SQL

UPDATE PROJECT

SET PROJ_DESC = :blob_id

WHERE PROJ_ID = :proj_id;

6HH�$OVR '(/(7(��*5$17��,16(57��5(92.(��6(/(&7

Argument Description

TRANSACTION
transaction

Name of the transaction under control of which the statement is executed

table | view Name of an existing table or view to update.

SET col = <val> Specifies the columns to change and the values to assign to those columns

WHERE
<search_condition>

Searched update only; specifies the conditions a row must meet to be 
modified

WHERE CURRENT OF cursor Positioned update only; specifies that the current row of a cursor’s active set 
is to be modified

• Not available in DSQL and isql
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UPPER( )
&RQYHUWV�D�VWULQJ�WR�DOO�XSSHUFDVH��$YDLODEOH�LQ�64/��'64/��DQG�isql�

6\QWD[ UPPER (<val>)

'HVFULSWLRQ 833(5���FRQYHUWV�D�VSHFLILHG�VWULQJ�WR�DOO�XSSHUFDVH�FKDUDFWHUV��,I�DSSOLHG�WR�FKDUDFWHU�VHWV�
WKDW�KDYH�QR�FDVH�GLIIHUHQWLDWLRQ��833(5���KDV�QR�HIIHFW�

([DPSOHV 7KH�IROORZLQJ�isql�VWDWHPHQW�FKDQJHV�WKH�QDPH��%0DWWKHZV��WR�%0$77+(:6�

UPDATE EMPLOYEE

SET EMP_NAME = UPPER (BMatthews)

WHERE EMP_NAME = ’BMatthews’;

7KH�QH[W�isql�VWDWHPHQW�FUHDWHV�D�GRPDLQ�FDOOHG�352-12�ZLWK�D�&+(&.�FRQVWUDLQW�WKDW�
UHTXLUHV�WKH�YDOXH�RI�WKH�FROXPQ�WR�EH�DOO�XSSHUFDVH�

CREATE DOMAIN PROJNO

AS CHAR(5)

CHECK (VALUE = UPPER (VALUE));

6HH�$OVR &$67��

WHENEVER
7UDSV�64/&2'(�HUURUV�DQG�ZDUQLQJV��$YDLODEOH�LQ�64/�

6\QWD[ WHENEVER {NOT FOUND | SQLERROR | SQLWARNING}

{GOTO label | CONTINUE}; 

Argument Description

<val> A column, constant, host-language variable, expression, function, or UDF that 
evaluates to a character datatype

Argument Description

NOT FOUND Traps SQLCODE = 100, no qualifying rows found for the executed statement

SQLERROR Traps SQLCODE < 0, failed statement
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WHENEVER
'HVFULSWLRQ :+(1(9(5�WUDSV�IRU�64/&2'(�HUURUV�DQG�ZDUQLQJV��(YHU\�H[HFXWDEOH�64/�VWDWHPHQW�
UHWXUQV�DQ�64/&2'(�YDOXH�WR�LQGLFDWH�LWV�VXFFHVV�RU�IDLOXUH��,I�64/&2'(�LV�]HUR��VWDWHPHQW�
H[HFXWLRQ�LV�VXFFHVVIXO��$�QRQ�]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��ZDUQLQJ��RU�QRW�IRXQG�
FRQGLWLRQ�

,I�WKH�DSSURSULDWH�FRQGLWLRQ�LV�WUDSSHG�IRU��:+(1(9(5�FDQ�
g 8VH�*272�ODEHO�WR�MXPS�WR�DQ�HUURU�KDQGOLQJ�URXWLQH�LQ�DQ�DSSOLFDWLRQ�
g 8VH�&217,18(�WR�LJQRUH�WKH�FRQGLWLRQ�

:+(1(9(5�FDQ�KHOS�OLPLW�WKH�VL]H�RI�DQ�DSSOLFDWLRQ��EHFDXVH�WKH�DSSOLFDWLRQ�FDQ�XVH�D�VLQJOH�
VXLWH�RI�URXWLQHV�IRU�KDQGOLQJ�DOO�HUURUV�DQG�ZDUQLQJV�

:+(1(9(5�VWDWHPHQWV�VKRXOG�SUHFHGH�DQ\�64/�VWDWHPHQW�WKDW�FDQ�UHVXOW�LQ�DQ�HUURU��(DFK�
FRQGLWLRQ�WR�WUDS�IRU�UHTXLUHV�D�VHSDUDWH�:+(1(9(5�VWDWHPHQW��,I�:+(1(9(5�LV�RPLWWHG�
IRU�D�SDUWLFXODU�FRQGLWLRQ��LW�LV�QRW�WUDSSHG�

7,3 3UHFHGH�HUURU�KDQGOLQJ�URXWLQHV�ZLWK�:+(1(9(5�«�&217,18(�VWDWHPHQWV�WR�SUHYHQW�WKH�
SRVVLELOLW\�RI�LQILQLWH�ORRSLQJ�LQ�WKH�HUURU�KDQGOLQJ�URXWLQHV�

([DPSOH ,Q�WKH�IROORZLQJ�FRGH�IURP�DQ�HPEHGGHG�64/�DSSOLFDWLRQ��WKUHH�:+(1(9(5�VWDWHPHQWV�
GHWHUPLQH�ZKLFK�ODEHO�WR�EUDQFK�WR�IRU�HUURU�DQG�ZDUQLQJ�KDQGOLQJ�

EXEC SQL

WHENEVER SQLERROR GO TO Error; /* Trap all errors. */

EXEC SQL

WHENEVER NOT FOUND GO TO AllDone; /* Trap SQLCODE = 100 */

EXEC SQL

WHENEVER SQLWARNING CONTINUE; /* Ignore all warnings. */

6HH�$OVR )RU�D�FRPSOHWH�GLVFXVVLRQ�RI�HUURU�KDQGOLQJ�PHWKRGV�DQG�SURJUDPPLQJ��VHH�WKH�3URJUDPPHU·V�
*XLGH�

SQLWARNING Traps SQLCODE > 0 AND < 100, system warning or informational message

GOTO label Jumps to program location specified by label when a warning or error occurs

CONTINUE Ignores the warning or error and attempts to continue processing

Argument Description
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,QWHU%DVH�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�LV�D�FRPSOHWH�SURJUDPPLQJ�ODQJXDJH�IRU�ZULWLQJ�
VWRUHG�SURFHGXUHV�DQG�WULJJHUV�LQ�isql�DQG�'64/��,W�LQFOXGHV�

g 64/�GDWD�PDQLSXODWLRQ�VWDWHPHQWV��,16(57��83'$7(��'(/(7(��DQG�VLQJOHWRQ�6(/(&7�
g 3RZHUIXO�H[WHQVLRQV�WR�64/��LQFOXGLQJ�DVVLJQPHQW�VWDWHPHQWV��FRQWURO�IORZ�VWDWHPHQWV��
FRQWH[W�YDULDEOHV��HYHQW�SRVWLQJ��H[FHSWLRQV��DQG�HUURU�KDQGOLQJ�

$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�
FDQ�XVH�DQ\�VWDWHPHQWV�LQ�SURFHGXUH�DQG�WULJJHU�ODQJXDJH��ZLWK�VRPH�H[FHSWLRQV�

g 2/'�DQG�1(:�FRQWH[W�YDULDEOHV�DUH�XQLTXH�WR�WULJJHUV��
g ,QSXW�DQG�RXWSXW�SDUDPHWHUV��DQG�WKH�6863(1'�DQG�(;,7�VWDWHPHQWV�DUH�XQLTXH�WR�VWRUHG�
SURFHGXUHV�

7KH�'DWD�'HILQLWLRQ�*XLGH�H[SODLQV�KRZ�WR�FUHDWH�DQG�XVH�VWRUHG�SURFHGXUHV�DQG�WULJJHUV��7KLV�
FKDSWHU�LV�D�UHIHUHQFH�IRU�WKH�VWDWHPHQWV�WKDW�DUH�XQLTXH�WR�WULJJHU�DQG�SURFHGXUH�ODQJXDJH�RU�
WKDW�KDYH�VSHFLDO�V\QWD[�ZKHQ�XVHG�LQ�WULJJHUV�DQG�SURFHGXUHV�
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Creating triggers and stored procedures
6WRUHG�SURFHGXUHV�DQG�WULJJHUV�DUH�GHILQHG�ZLWK�WKH�&5($7(�352&('85(�DQG�&5($7(�
75,**(5�VWDWHPHQWV��UHVSHFWLYHO\��(DFK�RI�WKHVH�VWDWHPHQWV�LV�FRPSRVHG�RI�D�KHDGHU�DQG�D�
ERG\��

The header contains:

g 7KH�QDPH�RI�WKH�SURFHGXUH�RU�WULJJHU��XQLTXH�ZLWKLQ�WKH�GDWDEDVH�
g )RU�D�WULJJHU�

Ã $�WDEOH�QDPH��LGHQWLI\LQJ�WKH�WDEOH�WKDW�FDXVHV�WKH�WULJJHU�WR�ILUH�

Ã 6WDWHPHQWV�WKDW�GHWHUPLQH�ZKHQ�WKH�WULJJHU�ILUHV�
g )RU�D�VWRUHG�SURFHGXUH�

Ã $Q�RSWLRQDO�OLVW�RI�LQSXW�SDUDPHWHUV�DQG�WKHLU�GDWDW\SHV�

Ã ,I�WKH�SURFHGXUH�UHWXUQV�YDOXHV�WR�WKH�FDOOLQJ�SURJUDP��D�OLVW�RI�RXWSXW�SDUDPHWHUV�DQG�WKHLU�
GDWDW\SHV�

The body contains: 

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�PD\�EH�PDQ\�OHYHOV�RI�QHVWLQJ��

,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�

Nomenclature conventions
7KLV�FKDSWHU�XVHV�WKH�IROORZLQJ�QRPHQFODWXUH��

g $�EORFN�LV�RQH�RU�PRUH�FRPSRXQG�VWDWHPHQWV�HQFORVHG�E\�%(*,1�DQG�(1'�
g $�FRPSRXQG�VWDWHPHQW�LV�HLWKHU�D�EORFN�RU�D�VWDWHPHQW�
g $�VWDWHPHQW�LV�D�VLQJOH�VWDWHPHQW�LQ�SURFHGXUH�DQG�WULJJHU�ODQJXDJH�

7R�LOOXVWUDWH�LQ�D�V\QWD[�GLDJUDP�
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ASSIGNMENT STATEMENT
<block> =

BEGIN

<compound_statement>

[<compound_statement> …]

END

<compound_statement> = 

{< block> | statement;}

Assignment statement
$VVLJQV�D�YDOXH�WR�DQ�LQSXW�RU�RXWSXW�SDUDPHWHU�RU�ORFDO�YDULDEOH��$YDLODEOH�LQ�WULJJHUV�DQG�
VWRUHG�SURFHGXUHV�

6\QWD[ variable = < expression>;

'HVFULSWLRQ $Q�DVVLJQPHQW�VWDWHPHQW�VHWV�WKH�YDOXH�RI�D�ORFDO�YDULDEOH��LQSXW�SDUDPHWHU��RU�RXWSXW�
SDUDPHWHU��9DULDEOHV�PXVW�EH�GHFODUHG�EHIRUH�WKH\�FDQ�EH�XVHG�LQ�DVVLJQPHQW�VWDWHPHQWV�

([DPSOH 7KH�ILUVW�DVVLJQPHQW�VWDWHPHQW�EHORZ�VHWV�WKH�YDOXH�RI�[�WR����7KH�VHFRQG�VWDWHPHQW�VHWV�WKH�
YDOXH�RI�\�DW�WZLFH�WKH�YDOXH�RI�[��7KH�WKLUG�VWDWHPHQW�XVHV�DQ�DULWKPHWLF�H[SUHVVLRQ�WR�DVVLJQ�
]�D�YDOXH�RI���

DECLARE VARIABLE x INTEGER;

DECLARE VARIABLE y INTEGER;

DECLARE VARIABLE z INTEGER;

x = 9;

y = 2 * x;

z = 4 * x / (y - 6);

6HH�$OVR '(&/$5(�9$5,$%/(��LQSXW�SDUDPHWHUV��RXWSXW�SDUDPHWHUV

BEGIN … END
'HILQHV�D�EORFN�RI�VWDWHPHQWV�H[HFXWHG�DV�RQH��$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

Argument Description

variable A local variable, input parameter, or output parameter

<expression> Any valid combination of variables, SQL operators, and expressions, including 
user-defined functions (UDFs) and generators
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6\QWD[ <block> =

BEGIN

<compound_statement>

[<compound_statement> … ]

END

<compound_statement> = 

{<block > | statement ;}

'HVFULSWLRQ (DFK�EORFN�RI�VWDWHPHQWV�LQ�WKH�SURFHGXUH�ERG\�VWDUWV�ZLWK�D�%(*,1�VWDWHPHQW�DQG�HQGV�
ZLWK�DQ�(1'�VWDWHPHQW��$V�VKRZQ�LQ�WKH�DERYH�V\QWD[�GLDJUDP��D�EORFN�FDQ�LWVHOI�FRQWDLQ�
RWKHU�EORFNV��VR�WKHUH�PD\�EH�PDQ\�OHYHOV�RI�QHVWLQJ�

%(*,1�DQG�(1'�DUH�QRW�IROORZHG�E\�D�VHPLFRORQ��,Q�isql��WKH�ILQDO�(1'�LQ�WKH�SURFHGXUH�
ERG\�LV�IROORZHG�E\�WKH�WHUPLQDWRU�VSHFLILHG�E\�6(7�7(50��

7KH�ILQDO�(1'�VWDWHPHQW�LQ�D�WULJJHU�WHUPLQDWHV�WKH�WULJJHU��7KH�ILQDO�(1'�VWDWHPHQW�LQ�D�
VWRUHG�SURFHGXUH�RSHUDWHV�GLIIHUHQWO\��GHSHQGLQJ�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�FXUUHQW�YDOXHV�RI�
RXWSXW�SDUDPHWHUV��LI�DQ\��WR�WKH�FDOOLQJ�DSSOLFDWLRQ�

([DPSOH 7KH�IROORZLQJ�isql�IUDJPHQW�RI�WKH�'(/(7(B(03/2<((�SURFHGXUH�VKRZV�WZR�H[DPSOHV�RI�
%(*,1�«�(1'�EORFNV��

SET TERM !! ;

CREATE PROCEDURE DELETE_EMPLOYEE (EMP_NUM INTEGER) 

AS

DECLARE VARIABLE ANY_SALES INTEGER;

BEGIN

ANY_SALES = 0;

. . .

IF (ANY_SALES > 0) THEN

BEGIN

EXCEPTION REASSIGN_SALES;

EXIT;

END

. . .

END !!

6HH�$OVR (;,7��6863(1'
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COMMENT
Comment
$OORZV�SURJUDPPHUV�WR�DGG�FRPPHQWV�WR�SURFHGXUH�DQG�WULJJHU�FRGH��$YDLODEOH�LQ�WULJJHUV�
DQG�VWRUHG�SURFHGXUHV�

6\QWD[ /* comment_text */

'HVFULSWLRQ &RPPHQWV�FDQ�EH�SODFHG�RQ�WKH�VDPH�OLQH�DV�FRGH��RU�RQ�VHSDUDWH�OLQHV�

,W�LV�JRRG�SURJUDPPLQJ�SUDFWLFH�WR�VWDWH�WKH�LQSXW�DQG�RXWSXW�SDUDPHWHUV�RI�D�SURFHGXUH�LQ�
D�FRPPHQW�SUHFHGLQJ�WKH�SURFHGXUH��,W�LV�DOVR�RIWHQ�XVHIXO�WR�FRPPHQW�ORFDO�YDULDEOH�
GHFODUDWLRQV�WR�LQGLFDWH�ZKDW�HDFK�YDULDEOH�LV�XVHG�IRU�

([DPSOH 7KH�IROORZLQJ�isql�SURFHGXUH�IUDJPHQW�LOOXVWUDWHV�VRPH�ZD\V�WR�XVH�FRPPHQWV�

/*

 * Procedure DELETE_EMPLOYEE : Delete an employee.

 *

 * Parameters:

 * employee number

 * Returns:

 * --

 */

CREATE PROCEDURE DELETE_EMPLOYEE (EMP_NUM INTEGER)

AS

DECLARE VARIABLE ANY_SALES INTEGER; /* Number of sales for emp. /*

BEGIN

. . .

DECLARE VARIABLE
'HFODUHV�D�ORFDO�YDULDEOH��$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

Argument Description

comment_text Any number of lines of comment text
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6\QWD[ DECLARE VARIABLE var datatype;

'HVFULSWLRQ /RFDO�YDULDEOHV�DUH�GHFODUHG�DQG�XVHG�ZLWKLQ�D�VWRUHG�SURFHGXUH��7KH\�KDYH�QR�HIIHFW�RXWVLGH�
WKH�SURFHGXUH�

/RFDO�YDULDEOHV�PXVW�EH�GHFODUHG�DW�WKH�EHJLQQLQJ�RI�D�SURFHGXUH�ERG\�EHIRUH�WKH\�FDQ�EH�
XVHG��(DFK�ORFDO�YDULDEOH�UHTXLUHV�D�VHSDUDWH�'(&/$5(�9$5,$%/(�VWDWHPHQW��IROORZHG�E\�D�
VHPLFRORQ������

([DPSOH 7KH�IROORZLQJ�KHDGHU�GHFODUHV�WKH�ORFDO�YDULDEOH��$1<B6$/(6�

CREATE PROCEDURE DELETE_EMPLOYEE (EMP_NUM INTEGER)

AS

DECLARE VARIABLE ANY_SALES INTEGER;

BEGIN

. . . 

6HH�$OVR ,QSXW�SDUDPHWHUV��RXWSXW�SDUDPHWHUV

EXCEPTION
5DLVHV�WKH�VSHFLILHG�H[FHSWLRQ��$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

6\QWD[ EXCEPTION name;

'HVFULSWLRQ $Q�H[FHSWLRQ�LV�D�XVHU�GHILQHG�HUURU�WKDW�KDV�D�QDPH�DQG�DQ�DVVRFLDWHG�WH[W�PHVVDJH��:KHQ�
UDLVHG��DQ�H[FHSWLRQ�

g 7HUPLQDWHV�WKH�SURFHGXUH�RU�WULJJHU�LQ�ZKLFK�LW�ZDV�UDLVHG�DQG�XQGRHV�DQ\�DFWLRQV�SHUIRUPHG�
�GLUHFWO\�RU�LQGLUHFWO\��E\�WKH�SURFHGXUH�RU�WULJJHU�

g 5HWXUQV�DQ�HUURU�PHVVDJH�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��,Q�isql��WKH�HUURU�PHVVDJH�LV�GLVSOD\HG�WR�
WKH�VFUHHQ�

Argument Description

var Name of the local variable, unique within the trigger or procedure

datatype Datatype of the local variable; can be any InterBase datatype except Blob and 
arrays

Argument Description

name Name of the exception being raised
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EXECUTE PROCEDURE
([FHSWLRQV�FDQ�EH�KDQGOHG�ZLWK�WKH�:+(1�VWDWHPHQW��,I�DQ�H[FHSWLRQ�LV�KDQGOHG��LW�ZLOO�
EHKDYH�GLIIHUHQWO\��

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�GHILQHV�DQ�H[FHSWLRQ�QDPHG�5($66,*1B6$/(6�

CREATE EXCEPTION REASSIGN_SALES

’Reassign the sales records before deleting this employee.’ !!

7KHQ�WKHVH�VWDWHPHQWV�IURP�D�SURFHGXUH�ERG\�UDLVH�WKH�H[FHSWLRQ�

IF (ANY_SALES > 0) THEN

EXCEPTION REASSIGN_SALES;

6HH�$OVR :+(1�«�'2

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�H[FHSWLRQV��VHH�&5($7(�(;&(37,21�LQ�&KDSWHU����´64/�
6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ

EXECUTE PROCEDURE
([HFXWHV�D�VWRUHG�SURFHGXUH��$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

6\QWD[ EXECUTE PROCEDURE name [:param [, :param …]]

[RETURNING_VALUES : param [, : param …]];

'HVFULSWLRQ $�VWRUHG�SURFHGXUH�FDQ�LWVHOI�H[HFXWH�D�VWRUHG�SURFHGXUH��(DFK�WLPH�D�VWRUHG�SURFHGXUH�FDOOV�
DQRWKHU�SURFHGXUH��WKH�FDOO�LV�VDLG�WR�EH�QHVWHG�EHFDXVH�LW�RFFXUV�LQ�WKH�FRQWH[W�RI�D�SUHYLRXV�
DQG�VWLOO�DFWLYH�FDOO�WR�WKH�ILUVW�SURFHGXUH��$�VWRUHG�SURFHGXUH�FDOOHG�E\�DQRWKHU�VWRUHG�
SURFHGXUH�LV�NQRZQ�DV�D�QHVWHG�SURFHGXUH��

Argument Description

name Name of the procedure being executed. Must have been previously 
defined to the database with CREATE PROCEDURE

[param [, param …]] List of input parameters, if the procedure requires them. Can be 
constants or variables. Precede variables with a colon, except NEW and 
OLD context variables

[RETURNING_VALUES param [, 
param …]]

List of output parameters, if the procedure returns values. Precede each 
with a colon, except NEW and OLD context variables
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,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�PD\�EH�UHVWULFWHG�WR�IHZHU�WKDQ�������OHYHOV�E\�
PHPRU\�DQG�VWDFN�OLPLWDWLRQV�RI�WKH�VHUYHU�

([DPSOH 7KH�IROORZLQJ�isql�H[DPSOH�LOOXVWUDWHV�D�UHFXUVLYH�SURFHGXUH��)$&725,$/��ZKLFK�FDOFXODWHV�
IDFWRULDOV��7KH�SURFHGXUH�FDOOV�LWVHOI�UHFXUVLYHO\�WR�FDOFXODWH�WKH�
IDFWRULDO�RI�180��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;

EXIT;

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;

N_FACTORIAL = N_FACTORIAL * NUM;

EXIT;

END

END!!

SET TERM ;!!

6HH�$OVR &5($7(�352&('85(��LQSXW�SDUDPHWHUV��RXWSXW�SDUDPHWHUV

)RU�PRUH�LQIRUPDWLRQ�RQ�H[HFXWLQJ�SURFHGXUHV��VHH�(;(&87(�352&('85(�LQ�&KDSWHU����
´64/�6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ
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EXIT
EXIT
-XPSV�WR�WKH�ILQDO�(1'�VWDWHPHQW�LQ�WKH�SURFHGXUH��$YDLODEOH�LQ�VWRUHG�SURFHGXUHV�RQO\�

6\QWD[ EXIT;

'HVFULSWLRQ ,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�

6863(1'�DOVR�UHWXUQV�YDOXHV�WR�WKH�FDOOLQJ�SURJUDP��(DFK�RI�WKHVH�VWDWHPHQWV�KDV�VSHFLILF�
EHKDYLRU�IRU�H[HFXWDEOH�DQG�VHOHFW�SURFHGXUHV��DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

([DPSOH &RQVLGHU�WKH�IROORZLQJ�SURFHGXUH�IURP�DQ�isql�VFULSW�

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

Procedure type SUSPEND EXIT END

Select
procedure

• Suspends execution of 
procedure until next 
FETCH is issued

• Returns output values

Jumps to final END • Returns control to 
application

• Sets SQLCODE to 100 
(end of record stream)

Executable
procedure

• Jumps to final END

• Not Recommended

Jumps to final END • Returns values

• Returns control to 
application

TABLE 3.1 SUSPEND, EXIT, and END
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EXIT;

END

END!!

SET TERM ;!!

,I�WKLV�SURFHGXUH�LV�XVHG�DV�D�VHOHFW�SURFHGXUH�LQ�isql��IRU�H[DPSOH�

SELECT * FROM P;

WKHQ�LW�ZLOO�UHWXUQ�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�LQ�isql��IRU�H[DPSOH�

EXECUTE PROCEDURE P;

LW�UHWXUQV����VLQFH�WKH�6863(1'�VWDWHPHQW�ZLOO�WHUPLQDWH�WKH�SURFHGXUH�DQG�UHWXUQ�WKH�FXUUHQW�
YDOXH�RI�U�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��6863(1'�VKRXOG�QRW�EH�XVHG�LQ�DQ�H[HFXWDEOH�SURFHGXUH��
VR�(;,7�ZRXOG�EH�XVHG�LQVWHDG�

6HH�$OVR %(*,1�«�(1'��6863(1'
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FOR SELECT…DO
FOR SELECT…DO
5HSHDWV�D�EORFN�RU�VWDWHPHQW�IRU�HDFK�URZ�UHWULHYHG�E\�WKH�6(/(&7�VWDWHPHQW��$YDLODEOH�LQ�
WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

6\QWD[ FOR 

<select_expr>

DO 

<compound_statement>

'HVFULSWLRQ )25�6(/(&7�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�

7KH��VHOHFWBH[SU!�LV�D�QRUPDO�6(/(&7��H[FHSW�WKH�,172�FODXVH�LV�UHTXLUHG�DQG�PXVW�EH�WKH�
ODVW�FODXVH�

([DPSOH 7KH�IROORZLQJ�isql�VWDWHPHQW�VHOHFWV�GHSDUWPHQW�QXPEHUV�LQWR�WKH�ORFDO�YDULDEOH��5'12��
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 RETURNING_VALUES :SUMB;

TOT = TOT + SUMB;

END

6HH�$OVR 6(/(&7

Argument Description

<select_expr> SELECT statement that retrieves rows from the database; the INTO clause 
is required and must come last

<compound_statement> Statement or block executed once for each row retrieved by the SELECT 
statement
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IF…THEN … ELSE
&RQGLWLRQDO�VWDWHPHQW�WKDW�SHUIRUPV�D�EORFN�RU�VWDWHPHQW�LQ�WKH�,)�FODXVH�LI�WKH�VSHFLILHG�
FRQGLWLRQ�LV�758(��RWKHUZLVH�SHUIRUPV�WKH�EORFN�RU�VWDWHPHQW�LQ�WKH�RSWLRQDO�(/6(�FODXVH��
$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

6\QWD[ IF (<condition>) THEN 

<compound_statement> 

[ELSE

<compound_statement>]

'HVFULSWLRQ 7KH�,)�«�7+(1�«�(/6(�VWDWHPHQW�VHOHFWV�DOWHUQDWLYH�FRXUVHV�RI�DFWLRQ�E\�WHVWLQJ�D�VSHFLILHG�
FRQGLWLRQ���FRQGLWLRQ!�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�H[HFXWHG�LI��FRQGLWLRQ!�LV�QRW�758(�

([DPSOH 7KH�IROORZLQJ�OLQHV�RI�FRGH�LOOXVWUDWH�WKH�XVH�RI�,)«�7+(1��DVVXPLQJ�WKH�YDULDEOHV�/,1(���
),567��DQG�/$67�KDYH�EHHQ�SUHYLRXVO\�GHFODUHG�

. . .

IF (FIRST IS NOT NULL) THEN

LINE2 = FIRST || ’ ’ || LAST;

ELSE

LINE2 = LAST;

. . .

6HH�$OVR :+,/(�«�'2

Argument Description

<condition> Boolean expression that evaluates to TRUE, FALSE, or UNKNOWN; must be 
enclosed in parentheses

THEN 
<compound_statement>

Statement or block executed if <condition> is TRUE

ELSE
<compound_statement>]

Optional statement or block executed if <condition> is not TRUE
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INPUT PARAMETERS
Input parameters
8VHG�WR�SDVV�YDOXHV�IURP�DQ�DSSOLFDWLRQ�WR�D�VWRUHG�SURFHGXUH��$YDLODEOH�LQ�VWRUHG�SURFHGXUHV�
RQO\�

6\QWD[ CREATE PROCEDURE name

[(param datatype [, param datatype … ])] 

'HVFULSWLRQ ,QSXW�SDUDPHWHUV�DUH�XVHG�WR�SDVV�YDOXHV�IURP�DQ�DSSOLFDWLRQ�WR�D�VWRUHG�SURFHGXUH��7KH\�
DUH�GHFODUHG�LQ�D�FRPPD�GHOLPLWHG�OLVW�LQ�SDUHQWKHVHV�IROORZLQJ�WKH�SURFHGXUH�QDPH�LQ�WKH�
KHDGHU�RI�&5($7(�352&('85(��2QFH�GHFODUHG��WKH\�FDQ�EH�XVHG�LQ�WKH�SURFHGXUH�ERG\�
DQ\ZKHUH�D�YDULDEOH�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�YDULDEOH��WKH�FKDQJH�KDV�HIIHFW�RQO\�
ZLWKLQ�WKH�SURFHGXUH��:KHQ�FRQWURO�UHWXUQV�WR�WKH�FDOOLQJ�SURJUDP��WKH�LQSXW�YDULDEOH�ZLOO�VWLOO�
KDYH�LWV�RULJLQDO�YDOXH�

,QSXW�SDUDPHWHUV�FDQ�EH�RI�DQ\�,QWHU%DVH�GDWDW\SH�H[FHSW�%ORE��$UUD\V�RI�GDWDW\SHV�DUH�DOVR�
XQVXSSRUWHG�

([DPSOH 7KH�IROORZLQJ�SURFHGXUH�KHDGHU��IURP�DQ�isql�VFULSW��GHFODUHV�WZR�LQSXW�SDUDPHWHUV��
(03B12�DQG�352-B,'�

CREATE PROCEDURE ADD_EMP_PROJ (EMP_NO SMALLINT, PROJ_ID CHAR(5))  

AS

. . .

6HH�$OVR '(&/$5(�9$5,$%/(�

)RU�PRUH�LQIRUPDWLRQ�RQ�GHFODULQJ�LQSXW�SDUDPHWHUV�LQ�D�SURFHGXUH�KHDGHU��VHH�&5($7(�
352&('85(�LQ�´64/�6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ
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NEW context variables
,QGLFDWHV�D�QHZ�FROXPQ�YDOXH�LQ�DQ�,16(57�RU�83'$7(�RSHUDWLRQ��$YDLODEOH�LQ�WULJJHUV�RQO\�

6\QWD[ NEW.column

'HVFULSWLRQ 7ULJJHUV�VXSSRUW�WZR�FRQWH[W�YDULDEOHV��2/'�DQG�1(:��$�1(:�FRQWH[W�YDULDEOH�UHIHUV�WR�WKH�
QHZ�YDOXH�RI�D�FROXPQ�LQ�DQ�,16(57�RU�83'$7(�RSHUDWLRQ��

&RQWH[W�YDULDEOHV�DUH�RIWHQ�XVHG�WR�FRPSDUH�WKH�YDOXHV�RI�D�FROXPQ�EHIRUH�DQG�DIWHU�LW�LV�
PRGLILHG��&RQWH[W�YDULDEOHV�FDQ�EH�XVHG�DQ\ZKHUH�D�UHJXODU�YDULDEOH�FDQ�EH�XVHG�

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��+RZHYHU��WKH�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�

([DPSOH 7KH�IROORZLQJ�isql�VFULSW�LV�D�WULJJHU�WKDW�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 ; !!

6HH�$OVR 2/'�FRQWH[W�YDULDEOHV

)RU�PRUH�LQIRUPDWLRQ�RQ�FUHDWLQJ�WULJJHUV��VHH�&5($7(�75,**(5�LQ�&KDSWHU����´64/�
6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ

Argument Description

column Name of a column in the affected row
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OLD CONTEXT VARIABLES
OLD context variables
,QGLFDWHV�D�FXUUHQW�FROXPQ�YDOXH�LQ�DQ�83'$7(�RU�'(/(7(�RSHUDWLRQ��$YDLODEOH�LQ�WULJJHUV�
RQO\�

6\QWD[ OLD.column

'HVFULSWLRQ 7ULJJHUV�VXSSRUW�WZR�FRQWH[W�YDULDEOHV��2/'�DQG�1(:��$Q�2/'�FRQWH[W�YDULDEOH�UHIHUV�WR�
WKH�FXUUHQW�RU�SUHYLRXV�YDOXH�RI�D�FROXPQ�LQ�DQ�,16(57�RU�83'$7(�RSHUDWLRQ��

&RQWH[W�YDULDEOHV�DUH�RIWHQ�XVHG�WR�FRPSDUH�WKH�YDOXHV�RI�D�FROXPQ�EHIRUH�DQG�DIWHU�LW�LV�
PRGLILHG��&RQWH[W�YDULDEOHV�FDQ�EH�XVHG�DQ\ZKHUH�D�UHJXODU�YDULDEOH�FDQ�EH�XVHG�

([DPSOH 7KH�IROORZLQJ�isql�VFULSW�LV�D�WULJJHU�WKDW�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 ; !!

6HH�$OVR 1(:�FRQWH[W�YDULDEOHV

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�WULJJHUV��VHH�&5($7(�75,**(5�LQ�&KDSWHU����´64/�
6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ

Argument Description

column Name of a column in the affected row
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Output parameters
8VHG�WR�UHWXUQ�YDOXHV�IURP�D�VWRUHG�SURFHGXUH�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��$YDLODEOH�LQ�VWRUHG�
SURFHGXUHV�RQO\�

6\QWD[ CREATE PROCEDURE name

[(param datatype [, param datatype … ])] 

[RETURNS (param datatype [, param datatype …])]

'HVFULSWLRQ 2XWSXW�SDUDPHWHUV�DUH�XVHG�WR�UHWXUQ�YDOXHV�IURP�D�SURFHGXUH�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��
7KH\�DUH�GHFODUHG�LQ�D�FRPPD�GHOLPLWHG�OLVW�LQ�SDUHQWKHVHV�IROORZLQJ�WKH�5(78516�NH\ZRUG�
LQ�WKH�KHDGHU�RI�&5($7(�352&('85(��2QFH�GHFODUHG��WKH\�FDQ�EH�XVHG�LQ�WKH�SURFHGXUH�
ERG\�DQ\ZKHUH�D�YDULDEOH�FDQ�DSSHDU��7KH\�FDQ�EH�RI�DQ\�,QWHU%DVH�GDWDW\SH�H[FHSW�%ORE��
$UUD\V�RI�GDWDW\SHV�DUH�DOVR�XQVXSSRUWHG�

,I�RXWSXW�SDUDPHWHUV�DUH�GHFODUHG�LQ�D�SURFHGXUH·V�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��

$�SURFHGXUH�UHWXUQV�RXWSXW�SDUDPHWHU�YDOXHV�WR�WKH�FDOOLQJ�DSSOLFDWLRQ�ZLWK�D�6863(1'�
VWDWHPHQW��$Q�DSSOLFDWLRQ�UHFHLYHV�YDOXHV�RI�RXWSXW�SDUDPHWHUV�IURP�D�VHOHFW�SURFHGXUH�E\�
XVLQJ�WKH�,172�FODXVH�RI�WKH�6(/(&7�VWDWHPHQW��$Q�DSSOLFDWLRQ�UHFHLYHV�YDOXHV�RI�RXWSXW�
SDUDPHWHUV�IURP�DQ�H[HFXWDEOH�SURFHGXUH�E\�XVLQJ�WKH�5(7851,1*B9$/8(6�FODXVH�

,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�

([DPSOH 7KH�IROORZLQJ�isql�VFULSW�LV�D�SURFHGXUH�KHDGHU�GHFODUHV�ILYH�RXWSXW�SDUDPHWHUV��
+($'B'(37��'(3$570(17��01*5B1$0(��7,7/(��DQG�(03B&17�

CREATE PROCEDURE ORG_CHART RETURNS (HEAD_DEPT CHAR(25), DEPARTMENT

CHAR(25), MNGR_NAME CHAR(20), TITLE CHAR(5), EMP_CNT INTEGER)

6HH�$OVR )RU�PRUH�LQIRUPDWLRQ�RQ�GHFODULQJ�RXWSXW�SDUDPHWHUV�LQ�D�SURFHGXUH��VHH�&5($7(�
352&('85(�LQ�&KDSWHU����´64/�6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ
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POST_EVENT
POST_EVENT
3RVWV�DQ�HYHQW��$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

6\QWD[ POST_EVENT ’event_name’ | col;

'HVFULSWLRQ 3267B(9(17�SRVWV�DQ�HYHQW�WR�WKH�HYHQW�PDQDJHU��:KHQ�DQ�HYHQW�RFFXUV��WKLV�VWDWHPHQW�
ZLOO�QRWLI\�WKH�HYHQW�PDQDJHU��ZKLFK�DOHUWV�DSSOLFDWLRQV�ZDLWLQJ�IRU�WKH�QDPHG�HYHQW�

([DPSOH 7KH�IROORZLQJ�VWDWHPHQW�SRVWV�DQ�HYHQW�QDPHG�´QHZBRUGHUµ�

POST_EVENT ’new_order’;

7KH�QH[W�VWDWHPHQW�SRVWV�DQ�HYHQW�EDVHG�RQ�WKH�FXUUHQW�YDOXH�RI�D�FROXPQ�

POST_EVENT NEW.COMPANY;

6HH�$OVR (9(17�,1,7��(9(17�:$,7

)RU�PRUH�LQIRUPDWLRQ�RQ�HYHQWV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Argument Description

“event_name” Name of the event being posted; must be enclosed in quotes
LANGUAGE REFERENCE 159



CHAPTER 3 PROCEDURES AND TRIGGERS
SELECT
5HWULHYHV�D�VLQJOH�URZ�WKDW�VDWLVILHV�WKH�UHTXLUHPHQWV�RI�WKH�VHDUFK�FRQGLWLRQ��7KH�VDPH�DV�
VWDQGDUG�VLQJOHWRQ�6(/(&7��ZLWK�VRPH�GLIIHUHQFHV�LQ�V\QWD[��$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�
SURFHGXUHV�

<select_expr> = <select_clause> <from_clause> 

[<where_clause>] [<group_by_clause>] 

[<having_clause>] 

[<union_expression>] [<plan_clause>]

[<ordering_clause>]

<into_clause>;

'HVFULSWLRQ ,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��

7KH�,172�FODXVH�FRPHV�DW�WKH�HQG�RI�WKH�6(/(&7�VWDWHPHQW�WR�DOORZ�WKH�XVH�RI�81,21�
RSHUDWRUV��81,21�LV�QRW�DOORZHG�LQ�VLQJOHWRQ�6(/(&7�VWDWHPHQWV�LQ�HPEHGGHG�64/�

([DPSOH 7KH�IROORZLQJ�VWDWHPHQW�LV�D�VWDQGDUG�VLQJOHWRQ�6(/(&7�VWDWHPHQW�LQ�DQ�HPEHGGHG�
DSSOLFDWLRQ�

EXEC SQL

SELECT SUM(BUDGET), AVG(BUDGET)

INTO :TOT_BUDGET, :AVG_BUDGET

FROM DEPARTMENT

WHERE HEAD_DEPT = :HEAD_DEPT

7R�XVH�WKH�DERYH�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;

6HH�$OVR )25�6(/(&7�«�'2

)RU�D�FRPSOHWH�H[SODQDWLRQ�RI�WKH�VWDQGDUG�6(/(&7�V\QWD[��VHH�6(/(&7�LQ�&KDSWHU����´64/�
6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ
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SUSPEND
SUSPEND
6XVSHQGV�H[HFXWLRQ�RI�D�VHOHFW�SURFHGXUH�XQWLO�WKH�QH[W�)(7&+�LV�LVVXHG�DQG�UHWXUQV�YDOXHV�
WR�WKH�FDOOLQJ�DSSOLFDWLRQ��$YDLODEOH�LQ�VWRUHG�SURFHGXUHV�RQO\�

6\QWD[ SUSPEND;

'HVFULSWLRQ 7KH�6863(1'�VWDWHPHQW�
g 6XVSHQGV�H[HFXWLRQ�RI�D�VWRUHG�SURFHGXUH�XQWLO�WKH�DSSOLFDWLRQ�LVVXHV�WKH�QH[W�)(7&+�
g 5HWXUQV�YDOXHV�RI�RXWSXW�SDUDPHWHUV��LI�DQ\�

$�SURFHGXUH�VKRXOG�HQVXUH�WKDW�DOO�RXWSXW�SDUDPHWHUV�DUH�DVVLJQHG�YDOXHV�EHIRUH�D�6863(1'�

6863(1'�VKRXOG�QRW�EH�XVHG�LQ�DQ�H[HFXWDEOH�SURFHGXUH��8VH�(;,7�LQVWHDG�WR�LQGLFDWH�WR�WKH�
UHDGHU�H[SOLFLWO\�WKDW�WKH�VWDWHPHQW�WHUPLQDWHV�WKH�SURFHGXUH�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�EHKDYLRU�RI�6863(1'��(;,7��DQG�(1'�

Note ,I�D�6(/(&7�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��
ZKLFK�VHWV�64/&2'(�WR�����

7KH�6863(1'�VWDWHPHQW�DOVR�GHOLPLWV�DWRPLF�VWDWHPHQW�EORFNV�LQ�VHOHFW�SURFHGXUHV��,I�DQ�
HUURU�RFFXUV�LQ�D�VHOHFW�SURFHGXUH³HLWKHU�DQ�64/&2'(�HUURU��*'6&2'(�HUURU��RU�
H[FHSWLRQ³WKH�VWDWHPHQWV�H[HFXWHG�VLQFH�WKH�ODVW�6863(1'�DUH�XQGRQH��6WDWHPHQWV�EHIRUH�
WKH�ODVW�6863(1'�DUH�QHYHU�XQGRQH��XQOHVV�WKH�WUDQVDFWLRQ�FRPSULVLQJ�WKH�SURFHGXUH�LV�UROOHG�
EDFN�

([DPSOH 7KH�IROORZLQJ�SURFHGXUH��IURP�DQ�isql�VFULSW��LOOXVWUDWHV�WKH�XVH�RI�6863(1'�DQG�(;,7�

SET TERM !!;

Procedure type SUSPEND EXIT END

Select procedure • Suspends execution of 
procedure until next 
FETCH is issued

• Returns output values

Jumps to final END • Returns control to 
application

• Sets SQLCODE to 100 
(end of record stream)

Executable procedure • Jumps to final END

• Not recommended

Jumps to final END • Returns values

• Returns control to 
application

TABLE 3.2 SUSPEND, EXIT, and END
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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�LQ�isql��IRU�H[DPSOH�

SELECT * FROM P;

WKHQ�LW�ZLOO�UHWXUQ�YDOXHV�������DQG���WR�WKH�FDOOLQJ�DSSOLFDWLRQ��VLQFH�WKH�6863(1'�VWDWHPHQW�
UHWXUQV�WKH�FXUUHQW�YDOXH�RI�U�WR�WKH�FDOOLQJ�DSSOLFDWLRQ�XQWLO�U� ����ZKHQ�WKH�SURFHGXUH�
SHUIRUPV�DQ�(;,7�DQG�WHUPLQDWHV�

,I�WKH�SURFHGXUH�LV�XVHG�DV�DQ�H[HFXWDEOH�SURFHGXUH�LQ�isql��IRU�H[DPSOH�

EXECUTE PROCEDURE P;

WKHQ�LW�ZLOO�UHWXUQ����VLQFH�WKH�6863(1'�VWDWHPHQW�ZLOO�WHUPLQDWH�WKH�SURFHGXUH�DQG�UHWXUQ�
WKH�FXUUHQW�YDOXH�RI�U�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��6LQFH�6863(1'�VKRXOG�QRW�EH�XVHG�LQ�
H[HFXWDEOH�SURFHGXUHV��(;,7�ZRXOG�EH�XVHG�LQVWHDG��LQGLFDWLQJ�WKDW�ZKHQ�WKH�VWDWHPHQW�LV�
HQFRXQWHUHG��WKH�SURFHGXUH�LV�H[LWHG�

6HH�$OVR (;,7��%(*,1�«�(1'
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WHEN … DO
WHEN … DO
(UURU�KDQGOLQJ�VWDWHPHQW�WKDW�SHUIRUPV�WKH�VWDWHPHQWV�IROORZLQJ�'2�ZKHQ�WKH�VSHFLILHG�
HUURU�RFFXUV��$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

6\QWD[ 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�

'HVFULSWLRQ 3URFHGXUHV�FDQ�KDQGOH�WKUHH�NLQGV�RI�HUURUV�ZLWK�D�:+(1�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�HUURU�FRGHV�

7KH�:+(1�$1<�VWDWHPHQW�KDQGOHV�DQ\�RI�WKH�WKUHH�W\SHV��

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�

g 7HUPLQDWHV�H[HFXWLRQ�RI�WKH�%(*,1�«�(1'�EORFN�FRQWDLQLQJ�WKH�H[FHSWLRQ�DQG�XQGRHV�DQ\�
DFWLRQV�SHUIRUPHG�LQ�WKH�EORFN�

Argument Description

EXCEPTION exception_name The name of an exception already in the database

SQLCODE number An SQLCODE error code number

GDSCODE errcode An InterBase error code number

ANY Keyword that handles any of the above types of errors

<compound_statement> Statement or block executed when any of the specified errors occur.
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g %DFNV�RXW�RQH�OHYHO�WR�WKH�QH[W�%(*,1�«�(1'�EORFN�DQG�VHHNV�DQ�H[FHSWLRQ�KDQGOLQJ�
�:+(1��VWDWHPHQW��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�DIWHU�:+(1��LI�IRXQG�
g 5HWXUQV�SURJUDP�FRQWURO�WR�WKH�EORFN�RU�VWDWHPHQW�LQ�WKH�SURFHGXUH�IROORZLQJ�WKH�:+(1�
VWDWHPHQW�

Note $Q�H[FHSWLRQ�WKDW�LV�KDQGOHG�ZLWK�:+(1�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��
,W�FDQ�DOVR�FRQWDLQ�D�ZDUQLQJ�VWDWXV��VXFK�DV�ZKHQ�WKHUH�DUH�QR�PRUH�URZV�WR�UHWULHYH�LQ�D�)25�
6(/(&7�ORRS�

Handling InterBase error codes
3URFHGXUHV�FDQ�DOVR�KDQGOH�,QWHU%DVH�HUURU�FRGHV��)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�FRGH��
isc_lock_conflict��3HUKDSV�LI�WKH�SURFHGXUH�UHWULHV�LWV�XSGDWH��WKH�RWKHU�WUDQVDFWLRQ�PD\�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�

([DPSOH )RU�H[DPSOH��LI�D�SURFHGXUH�DWWHPSWV�WR�LQVHUW�D�GXSOLFDWH�YDOXH�LQWR�D�FROXPQ�GHILQHG�DV�D�
35,0$5<�.(<��,QWHU%DVH�ZLOO�UHWXUQ�64/&2'(�������7KLV�HUURU�FDQ�EH�KDQGOHG�LQ�D�
SURFHGXUH�ZLWK�WKH�IROORZLQJ�VWDWHPHQW�

WHEN SQLCODE -803

DO

BEGIN

. . .
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WHEN … DO
)RU�H[DPSOH��WKH�IROORZLQJ�SURFHGXUH��IURP�DQ�isql�VFULSW��LQFOXGHV�D�:+(1�VWDWHPHQW�WR�
KDQGOH�HUURUV�WKDW�PD\�RFFXU�DV�WKH�SURFHGXUH�UXQV��,I�DQ�HUURU�RFFXUV�DQG�64/&2'(�LV�DV�
H[SHFWHG��WKH�SURFHGXUH�FRQWLQXHV�ZLWK�WKH�QHZ�YDOXH�RI�%��,I�QRW��WKH�SURFHGXUH�FDQQRW�
KDQGOH�WKH�HUURU��DQG�UROOV�EDFN�DOO�DFWLRQV�RI�WKH�SURFHGXUH��UHWXUQLQJ�WKH�DFWLYH�64/&2'(�

SET TERM !!;

CREATE PROCEDURE NUMBERPROC (A INTEGER) RETURNS (B INTEGER) AS

BEGIN

B = 0;

BEGIN

UPDATE R SET F1 = F1 + :A;

UPDATE R SET F2 = F2 * F2;

UPDATE R SET F1 = F1 + :A;

WHEN SQLCODE -803 DO 

B = 1;

END

EXIT;

END!!

SET TERM; !!

6HH�$OVR (;&(37,21

)RU�PRUH�LQIRUPDWLRQ�DERXW�,QWHU%DVH�HUURU�FRGHV�DQG�64/&2'(�YDOXHV��VHH�&KDSWHU����
´(UURU�&RGHV�DQG�0HVVDJHV�µ
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WHILE … DO
3HUIRUPV�WKH�VWDWHPHQW�RU�EORFN�IROORZLQJ�'2�DV�ORQJ�DV�WKH�VSHFLILHG�FRQGLWLRQ�LV�758(��
$YDLODEOH�LQ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�

6\QWD[ WHILE (<condition>) DO 

<compound_statement>

'HVFULSWLRQ :+,/(�«�'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�

([DPSOH 7KH�IROORZLQJ�SURFHGXUH��IURP�DQ�isql�VFULSW��XVHV�D�:+,/(�«�'2�ORRS�WR�FRPSXWH�WKH�VXP�
RI�DOO�LQWHJHUV�IURP�RQH�XS�WR�WKH�LQSXW�SDUDPHWHU�

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 

6HH�$OVR ,)�«�7+(1��)25�6(/(&7�«�'2

Argument Description

<condition> Boolean expression tested before each execution of the statement or 
block following DO

<compound_statement> Statement or block executed as long as <condition> is TRUE
166 INTERBASE 5



CHAPTER

4
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7KH�WDEOH�LQ�WKLV�FKDSWHU�OLVWV�NH\ZRUGV��ZRUGV�UHVHUYHG�IURP�XVH�LQ�64/�SURJUDPV�DQG�isql�
�,QWHUDFWLYH�64/�� 7KH�OLVW�LQFOXGHV�64/��'64/��isql��DQG�gpre�NH\ZRUGV�

.H\ZRUGV�DUH�GHILQHG�IRU�VSHFLDO�SXUSRVHV��DQG�DUH�VRPHWLPHV�FDOOHG�UHVHUYHG�ZRUGV��$�
NH\ZRUG�FDQQRW�RFFXU�LQ�D�XVHU�GHFODUHG�LGHQWLILHU�RU�DV�WKH�QDPH�RI�D�WDEOH��FROXPQ��LQGH[��
WULJJHU��RU�FRQVWUDLQW��.H\ZRUGV�DUH�

g 3DUW�RI�VWDWHPHQWV
g 8VHG�DV�VWDWHPHQWV
g1DPHV�RI�VWDQGDUG�GDWD�VWUXFWXUHV�RU�GDWDW\SHV
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InterBase keywords
ACTION

ACTIVE

ADD

ADMIN

AFTER

ALL

ALTER

AND

ANY

AS

ASC

ASCENDING

AT

AUTO

AUTODDL

AVG

BASED

BASENAME

BASE_NAME

BEFORE

BEGIN

BETWEEN

BLOB

BLOBEDIT

BUFFER 

BY 

CACHE 

CASCADE

CAST 

CHAR 

CHARACTER 

CHARACTER_LENGTH 

CHAR_LENGTH 

CHECK 

CHECK_POINT_LEN 

CHECK_POINT_LENGTH 

COLLATE 

COLLATION 

COLUMN 

COMMIT 

COMMITTED 

COMPILETIME 

COMPUTED 

CLOSE 

CONDITIONAL 

CONNECT 

CONSTRAINT 

CONTAINING 

CONTINUE 

COUNT 

CREATE 

CSTRING 

CURRENT 

CURSOR 

DATABASE 

DATE 

DB_KEY 

DEBUG 

DEC 

DECIMAL

DECLARE

DEFAULT 

DELETE 

DESC

DESCENDING 

DESCRIBE

DESCRIPTOR 

DISCONNECT 

DISPLAY

DISTINCT 

DO 

DOMAIN

DOUBLE 

DROP 

ECHO

EDIT

ELSE 

END 

ENTRY_POINT 

ESCAPE 

EVENT 

EXCEPTION 

EXECUTE 

EXISTS

EXIT 

EXTERN 

EXTERNAL
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EXTRACT 

FETCH

FILE 

FILTER 

FLOAT 

FOR 

FOREIGN 

FOUND

FREE_IT

FROM 

FULL

FUNCTION

GDSCODE

GENERATOR

GEN_ID

GLOBAL 

GOTO

GRANT 

GROUP

GROUP_COMMIT_WAIT

GROUP_COMMIT_

WAIT_TIME

HAVING

HELP

IF 

IMMEDIATE 

IN

INACTIVE 

INDEX

INDICATOR 

INIT 

INNER

INPUT 

INPUT_TYPE 

INSERT 

INT 

INTEGER 

INTO 

IS 

ISOLATION 

ISQL

JOIN 

KEY 

LC_MESSAGES 

LC_TYPE 

LEFT 

LENGTH 

LEV 

LEVEL 

LIKE 

LOGFILE

LOG_BUFFER_SIZE 

LOG_BUF_SIZE

LONG 

MANUAL 

MAX 

MAXIMUM 

MAXIMUM_SEGMENT 

MAX_SEGMENT 

MERGE 

MESSAGE 

MIN 

MINIMUM 

MODULE_NAME 

NAMES 

NATIONAL 

NATURAL 

NCHAR

NO

NOAUTO 

NOT 

NULL 

NUMERIC

NUM_LOG_BUFS 

NUM_LOG_BUFFERS 

OCTET_LENGTH

OF 

ON 

ONLY

OPEN

OPTION

OR

ORDER

OUTER

OUTPUT 

OUTPUT_TYPE 

OVERFLOW 

PAGE

PAGELENGTH 

PAGES 

PAGE_SIZE

PARAMETER 

PASSWORD 
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PLAN 

POSITION 

POST_EVENT 

PRECISION 

PREPARE 

PROCEDURE 

PROTECTED 

PRIMARY 

PRIVILEGES 

PUBLIC 

QUIT 

RAW_PARTITIONS 

RDB$DB_KEY 

READ 

REAL 

RECORD_VERSION 

REFERENCES 

RELEASE 

RESERV

RESERVING

RESTRICT

RETAIN

RETURN

RETURNING_VALUES 

RETURNS 

REVOKE 

RIGHT 

ROLE

ROLLBACK

RUNTIME 

SCHEMA 

SEGMENT 

SELECT 

SET 

SHADOW 

SHARED 

SHELL 

SHOW 

SINGULAR 

SIZE 

SMALLINT 

SNAPSHOT 

SOME

SORT 

SQL 

SQLCODE 

SQLERROR

SQLWARNING 

STABILITY 

STARTING 

STARTS

STATEMENT

STATIC 

STATISTICS

SUB_TYPE 

SUM 

SUSPEND

TABLE 

TERMINATOR 

THEN 

TO 

TRANSACTION 

TRANSLATE

TRANSLATION 

TRIGGER 

TRIM 

UNCOMMITTED

UNION 

UNIQUE

UPDATE

UPPER

USER

USING

VALUE

VALUES

VARCHAR

VARIABLE

VARYING

VERSION

VIEW

WAIT

WHEN

WHENEVER

WHERE

WHILE

WITH 

WORK

WRITE 
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Chapter 5User-Defined Functions

8VHU�GHILQHG�IXQFWLRQV��8')V��DUH�KRVW�ODQJXDJH�SURJUDPV�IRU�SHUIRUPLQJ�IUHTXHQWO\�
QHHGHG�WDVNV��VXSSOHPHQWLQJ�EXLOW�LQ�64/�IXQFWLRQV�VXFK�DV�0,1� ��DQG�0$;� ���8')V�DUH�
H[WHQVLRQV�WR�WKH�,QWHU%DVH�VHUYHU�DQG�H[HFXWH�DV�SDUW�RI�WKH�VHUYHU�SURFHVV�

7R�FUHDWH�D�8')�OLEUDU\��\RX�QHHG�WR�SHUIRUP�WKH�IROORZLQJ�VWHSV�
g:ULWH�DQG�FRPSLOH�WKH�IXQFWLRQ�LQ�D�SURJUDPPLQJ�ODQJXDJH�VXFK�DV�&�RU�'HOSKL
g $GG�LW�WR�D�G\QDPLFDOO\�OLQNHG�OLEUDU\
g'HFODUH�WKH�8')�WR�WKH�GDWDEDVH

7KH�ILUVW�WZR�SDUWV�RI�WKLV�SURFHVV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKH�3URJUDPPHU·V�*XLGH��7KH�V\QWD[�
IRU�GHFODULQJ�8')V�LV�LQ�WKH�'DWD�'HILQLWLRQ�*XLGH�

,QWHU%DVH�����SURYLGHV�D�OLEUDU\�RI�8')V��GRFXPHQWHG�LQ�WKH�´8')�OLEUDU\µ�VHFWLRQ�RI�WKLV�
FKDSWHU��
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Thread-safe UDFs
7KH�,QWHU%DVH�����VHUYHU�UXQV�DV�D�VLQJOH�PXOWL�WKUHDGHG�SURFHVV��UHTXLULQJ�VRPH�FDUH�LQ�WKH�
ZD\�\RX�DOORFDWH�DQG�UHOHDVH�PHPRU\�ZKHQ�FRGLQJ�8')V�DQG�LQ�WKH�ZD\�\RX�GHFODUH�8')V��
,Q�WKH�VLQJOH�SURFHVV��PXOWL�WKUHDG�DUFKLWHFWXUH��PHPRU\�DOORFDWHG�G\QDPLFDOO\�LV�QRW�
UHOHDVHG��VLQFH�WKH�SURFHVV�GRHV�QRW�HQG��,Q�DGGLWLRQ��XVHUV�FRQIOLFW�LQ�WKHLU�XVH�RI�VWDWLF�RU�
JOREDO�PHPRU\�LQ�WKH�VHUYHU�SURFHVV�ZKHQ�WKH\�UXQ�PXOWLSOH�LQVWDQFHV�RI�WKH�8')�IXQFWLRQV�
FRQFXUUHQWO\�

7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR�ZULWH�8')V�WKDW�KDQGOH�PHPRU\�FRUUHFWO\�LQ�WKH�QHZ�
VLQJOH�SURFHVV�HQYLURQPHQW�

Declaring UDFs with FREE_IT

,QWHU%DVH·V�QHZ�)5((B,7�NH\ZRUG�DOORZV�,QWHU%DVH�XVHUV�WR�ZULWH�WKUHDG�VDIH�8')�IXQFWLRQV�
ZLWKRXW�PHPRU\�OHDNV�

: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��

7KH�IROORZLQJ�FRGH�VKRZV�KRZ�WR�XVH�WKLV�NH\ZRUG�

DECLARE EXTERNAL FUNCTION lowers VARCHAR(256)

RETURNS CSTRING(256) FREE_IT 

ENTRY POINT ’fn_lower’ MODULE_NAME ’udflib.lib’

Writing UDFs
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��,Q�WKH�IROORZLQJ�H[DPSOH�IRU�XVHU�GHILQHG�IXQFWLRQ�
fn_lower� ���WKH�DUUD\�PXVW�EH�JOREDO�WR�DYRLG�JRLQJ�RXW�RI�FRQWH[W�

0XOWL�SURFHVV�YHUVLRQ

char buffer[256];

char *fn_lower(char *ups)

{

. . .
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    return (buffer); 

}

,Q�WKH�IROORZLQJ�YHUVLRQ��WKH�,QWHU%DVH�HQJLQH�ZLOO�IUHH�WKH�EXIIHU�LI�WKH�8')�LV�GHFODUHG�XVLQJ�
WKH�)5((B,7�NH\ZRUG�

7KUHDG�VDIH�YHUVLRQ

char *fn_lower(char *ups)

{

char *buffer =  (char *) malloc (256);

...

return (buffer); 

}

8')V�ZULWWHQ�LQ�%RUODQG�'HOSKL�PXVW�XVH�sysalloc�UDWKHU�WKDQ�new��2QO\�sysalloc�DOORFDWHV�
G\QDPLF�PHPRU\�WKDW�FDQ�EH�IUHHG�

UDF library
,QWHU%DVH�QRZ�SURYLGHV�D�QXPEHU�RI�IUHTXHQWO\�QHHGHG�IXQFWLRQV�LQ�WKH�IRUP�RI�D�8')�
OLEUDU\��ZKLFK�LV�QDPHG�LEBXGI�GOO�RQ�:LQGRZV�SODWIRUPV�DQG�LEBXGI�RQ�81,;�SODWIRUPV��
7KHVH�8')V�DUH�DOO�LPSOHPHQWHG�XVLQJ�WKH�VWDQGDUG�&�OLEUDU\��7KLV�VHFWLRQ�GHVFULEHV�HDFK�
8')�DQG�SURYLGHV�LWV�GHFODUDWLRQ��

7KHUH�LV�D�VFULSW��LEBXGI�VTO��LQ�WKH�H[DPSOHV�VXEGLUHFWRU\�WKDW�GHFODUHV�DOO�RI�WKH�IXQFWLRQV�OLVWHG�
EHORZ��,I�\RX�ZDQW�WR�GHFODUH�RQO\�D�VXEVHW�RI�WKHVH��FRS\�DQG�HGLW�WKH�VFULSW�ILOH�

,03257$17 6HYHUDO�RI�WKHVH�8')V�PXVW�EH�FDOOHG�XVLQJ�WKH�QHZ�)5((B,7�NH\ZRUG�LI³DQG�RQO\�LI³
WKH\�DUH�ZULWWHQ�LQ�WKUHDG�VDIH�IRUP��XVLQJ�malloc�WR�DOORFDWH�G\QDPLF�PHPRU\��

Note :KHQ�WULJRQRPHWULF�IXQFWLRQV�DUH�SDVVHG�LQSXWV�WKDW�DUH�RXW�RI�ERXQGV��WKH\�UHWXUQ�
]HUR�UDWKHU�WKDQ�1D1��

 abs

5HWXUQV�WKH�DEVROXWH�YDOXH�RI�D�QXPEHU��

DECLARE EXTERNAL FUNCTION abs 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_abs” MODULE_NAME “ib_udf”;
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 acos

5HWXUQV�WKH�DUFFRVLQH�RI�D�QXPEHU�EHWZHHQ�−��DQG����LI�WKH�QXPEHU�LV�RXW�RI�ERXQGV�LW�
UHWXUQV�]HUR��

DECLARE EXTERNAL FUNCTION acos 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_acos” MODULE_NAME “ib_udf”;

 ascii_char

5HWXUQV�WKH�$6&,,�FKDUDFWHU�FRUUHVSRQGLQJ�WR�WKH�YDOXH�SDVVHG�LQ��

DECLARE EXTERNAL FUNCTION ascii_char

INTEGER

RETURNS CHAR(1) 

ENTRY_POINT “IB_UDF_ascii_char” MODULE_NAME “ib_udf”;

 ascii_val

5HWXUQV�WKH�$6&,,�YDOXH�RI�WKH�FKDUDFWHU�SDVVHG�LQ��

DECLARE EXTERNAL FUNCTION ascii_val

CHAR(1)

RETURNS INTEGER BY VALUE

ENTRY_POINT “IB_UDF_ascii_val” MODULE_NAME “ib_udf”;

asin

5HWXUQV�WKH�DUFVLQ�RI�D�QXPEHU�EHWZHHQ�−��DQG����UHWXUQV�]HUR�LI�WKH�QXPEHU�LV�RXW�RI�UDQJH��
DECLARE EXTERNAL FUNCTION asin 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_asin” MODULE_NAME “ib_udf”;

atan

5HWXUQV�WKH�DUFWDQJHQW�RI�WKH�LQSXW�YDOXH�

DECLARE EXTERNAL FUNCTION atan 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_atan” MODULE_NAME “ib_udf”;

atan2

5HWXUQV�WKH�DUFWDQJHQW�RI�WKH�ILUVW�SDUDPHWHU�GLYLGHG�E\�WKH�VHFRQG�SDUDPHWHU�
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DECLARE EXTERNAL FUNCTION atan2 

DOUBLE PRECISION, DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_atan2” MODULE_NAME “ib_udf”;

bin_and

5HWXUQV�WKH�UHVXOW�RI�D�ELQDU\�$1'�RSHUDWLRQ�SHUIRUPHG�RQ�WKH�WZR�LQSXW�YDOXHV�

DECLARE EXTERNAL FUNCTION bin_and 

INTEGER, INTEGER

RETURNS INTEGER BY VALUE

ENTRY_POINT “IB_UDF_bin_and” MODULE_NAME “ib_udf”;

bin_or

5HWXUQV�WKH�UHVXOW�RI�D�ELQDU\�25�RSHUDWLRQ�SHUIRUPHG�RQ�WKH�WZR�LQSXW�YDOXHV�

DECLARE EXTERNAL FUNCTION bin_or 

INTEGER, INTEGER

RETURNS INTEGER BY VALUE

ENTRY_POINT “IB_UDF_bin_or” MODULE_NAME “ib_udf”;

bin_xor

5HWXUQV�WKH�UHVXOW�RI�D�ELQDU\�;25�RSHUDWLRQ�SHUIRUPHG�RQ�WKH�WZR�LQSXW�YDOXHV�

DECLARE EXTERNAL FUNCTION bin_xor 

INTEGER, INTEGER

RETURNS INTEGER BY VALUE

ENTRY_POINT “IB_UDF_bin_xor” MODULE_NAME “ib_udf”;

ceiling

5HWXUQV�D�GRXEOH�YDOXH�UHSUHVHQWLQJ�WKH�VPDOOHVW�LQWHJHU�WKDW�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�
LQSXW�YDOXH�

DECLARE EXTERNAL FUNCTION ceiling 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_ceiling” MODULE_NAME “ib_udf”;

cos

5HWXUQV�WKH�FRVLQH�RI�[��,I�[�LV�JUHDWHU�WKDQ�RU�HTXDO�WR������RU�OHVV�WKDQ�RU�HTXDO�WR�−�����
WKHUH�LV�D�ORVV�RI�VLJQLILFDQFH�LQ�WKH�UHVXOW�RI�WKH�FDOO��DQG�WKH�IXQFWLRQ�JHQHUDWHV�D�B7/266�
HUURU�DQG�UHWXUQV�D�]HUR�
LANGUAGE REFERENCE 175



CHAPTER 5 USER-DEFINED FUNCTIONS
DECLARE EXTERNAL FUNCTION cos 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_cos” MODULE_NAME “ib_udf”;

cosh

5HWXUQV�WKH�K\SHUEROLF�FRVLQH�RI�[��,I�[�LV�JUHDWHU�WKDQ�RU�HTXDO�WR������RU�OHVV�WKDQ�RU�HTXDO�
WR�−�����WKHUH�LV�D�ORVV�RI�VLJQLILFDQFH�LQ�WKH�UHVXOW�RI�WKH�FDOO��DQG�WKH�IXQFWLRQ�JHQHUDWHV�D�
B7/266�HUURU�DQG�UHWXUQV�D�]HUR�

DECLARE EXTERNAL FUNCTION cosh 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_cosh” MODULE_NAME “ib_udf”;

cot

5HWXUQV���RYHU�WKH�WDQJHQW�RI�WKH�LQSXW�YDOXH�

DECLARE EXTERNAL FUNCTION cot 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_cot” MODULE_NAME “ib_udf”;

div

'LYLGHV�WKH�WZR�LQSXWV�DQG�UHWXUQV�WKH�TXRWLHQW�

DECLARE EXTERNAL FUNCTION div 

INTEGER, INTEGER

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_div” MODULE_NAME “ib_udf”;

floor

5HWXUQV�D�IORDWLQJ�SRLQW�YDOXH�UHSUHVHQWLQJ�WKH�ODUJHVW�LQWHJHU�WKDW�LV�OHVV�WKDQ�RU�HTXDO�WR�[��

DECLARE EXTERNAL FUNCTION floor 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_floor” MODULE_NAME “ib_udf”;

ln

5HWXUQV�WKH�QDWXUDO�ORJ�RI�D�QXPEHU�

DECLARE EXTERNAL FUNCTION ln 

DOUBLE PRECISION
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RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_ln” MODULE_NAME “ib_udf”;

log

log([�\)�UHWXUQV�WKH�ORJDULWKP�EDVH�[�RI�\��

DECLARE EXTERNAL FUNCTION log 

DOUBLE PRECISION, DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_log” MODULE_NAME “ib_udf”;

log10

5HWXUQV�WKH�ORJDULWKP�EDVH����RI�WKH�LQSXW�YDOXH�

DECLARE EXTERNAL FUNCTION log10 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_log10” MODULE_NAME “ib_udf”;

lower

5HWXUQV�WKH�LQSXW�VWULQJ�DV�ORZHUFDVH�FKDUDFWHUV��7KLV�IXQFWLRQ�ZRUNV�RQO\�ZLWK�$6&,,�FKDUDFWHUV�

Note 7KLV�IXQFWLRQ�FDQ�UHFHLYH�DQG�UHWXUQ�XS�WR��������FKDUDFWHUV��WKH�OLPLW�RQ�DQ�,QWHU%DVH�
FKDUDFWHU�VWULQJ�

DECLARE EXTERNAL FUNCTION lower 

CSTRING(80)

RETURNS CSTRING(80) FREE_IT

ENTRY_POINT “IB_UDF_lower” MODULE_NAME “ib_udf”;

ltrim

5HPRYHV�OHDGLQJ�VSDFHV�IURP�WKH�LQSXW�VWULQJ�

Note 7KLV�IXQFWLRQ�FDQ�UHFHLYH�DQG�UHWXUQ�XS�WR��������FKDUDFWHUV��WKH�OLPLW�RQ�DQ�,QWHU%DVH�
FKDUDFWHU�VWULQJ�

DECLARE EXTERNAL FUNCTION ltrim 

CSTRING(80)

RETURNS CSTRING(80) FREE_IT

ENTRY_POINT “IB_UDF_ltrim” MODULE_NAME “ib_udf”;

mod

'LYLGHV�WKH�WZR�LQSXW�SDUDPHWHUV�DQG�UHWXUQV�WKH�UHPDLQGHU�

DECLARE EXTERNAL FUNCTION mod 
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INTEGER, INTEGER

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_mod” MODULE_NAME “ib_udf”;

pi

5HWXUQV�WKH�YDOXH�RI�SL� �����������

DECLARE EXTERNAL FUNCTION pi 

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_pi” MODULE_NAME “ib_udf”;

rand

5HWXUQV�D�UDQGRP�QXPEHU�EHWZHHQ���DQG����7KH�FXUUHQW�WLPH�LV�XVHG�WR�VHHG�WKH�UDQGRP�
QXPEHU�JHQHUDWRU�

DECLARE EXTERNAL FUNCTION rand 

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_rand” MODULE_NAME “ib_udf”;

rtrim

5HPRYHV�WUDLOLQJ�VSDFHV�IURP�WKH�LQSXW�VWULQJ�

Note 7KLV�IXQFWLRQ�FDQ�UHFHLYH�DQG�UHWXUQ�XS�WR��������FKDUDFWHUV��WKH�OLPLW�RQ�DQ�,QWHU%DVH�
FKDUDFWHU�VWULQJ�

DECLARE EXTERNAL FUNCTION rtrim 

CSTRING(80)

RETURNS CSTRING(80) FREE_IT

ENTRY_POINT “IB_UDF_rtrim” MODULE_NAME “ib_udf”;

sign

5HWXUQV�������RU�−��GHSHQGLQJ�RQ�ZKHWKHU�WKH�LQSXW�YDOXH�LV�SRVLWLYH��]HUR�RU�QHJDWLYH��
UHVSHFWLYHO\�

DECLARE EXTERNAL FUNCTION sign 

DOUBLE PRECISION

RETURNS INTEGER BY VALUE

ENTRY_POINT “IB_UDF_sign” MODULE_NAME “ib_udf”;

sin

5HWXUQV�WKH�VLQH�RI�[��,I�[�LV�JUHDWHU�WKDQ�RU�HTXDO�WR������RU�OHVV�WKDQ�RU�HTXDO�WR�−�����WKHUH�
LV�D�ORVV�RI�VLJQLILFDQFH�LQ�WKH�UHVXOW�RI�WKH�FDOO��DQG�WKH�IXQFWLRQ�JHQHUDWHV�D�B7/266�HUURU�DQG�
UHWXUQV�D�]HUR�
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DECLARE EXTERNAL FUNCTION sin 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_sin” MODULE_NAME “ib_udf”;

sinh

5HWXUQV�WKH�K\SHUEROLF�VLQH�RI�[��,I�[�LV�JUHDWHU�WKDQ�RU�HTXDO�WR������RU�OHVV�WKDQ�RU�HTXDO�WR�
−�����WKHUH�LV�D�ORVV�RI�VLJQLILFDQFH�LQ�WKH�UHVXOW�RI�WKH�FDOO��DQG�WKH�IXQFWLRQ�JHQHUDWHV�D�
B7/266�HUURU�DQG�UHWXUQV�D�]HUR�

DECLARE EXTERNAL FUNCTION sinh 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_sinh” MODULE_NAME “ib_udf”;

sqrt

5HWXUQV�WKH�VTXDUH�URRW�RI�D�QXPEHU��

DECLARE EXTERNAL FUNCTION sqrt 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_sqrt” MODULE_NAME “ib_udf”;

strlen

5HWXUQV�WKH�OHQJWK�RI�D�WKH�LQSXW�VWULQJ�

DECLARE EXTERNAL FUNCTION strlen 

CSTRING(32767)

RETURNS INTEGER BY VALUE

ENTRY_POINT “IB_UDF_strlen” MODULE_NAME “ib_udf”;

substr

substr(V�P�Q)�UHWXUQV�WKH�VXEVWULQJ�RI�V�VWDUWLQJ�DW�SRVLWLRQ�P�DQG�HQGLQJ�DW�SRVLWLRQ�Q�

Note 7KLV�IXQFWLRQ�FDQ�UHFHLYH�DQG�UHWXUQ�XS�WR��������FKDUDFWHUV��WKH�OLPLW�RQ�DQ�,QWHU%DVH�
FKDUDFWHU�VWULQJ�

DECLARE EXTERNAL FUNCTION substr 

CSTRING(80), SMALLINT, SMALLINT

RETURNS CSTRING(80) FREE_IT

ENTRY_POINT “IB_UDF_substr” MODULE_NAME “ib_udf”;
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tan

5HWXUQV�WKH�WDQJHQW�RI�[��,I�[�LV�JUHDWHU�WKDQ�RU�HTXDO�WR������RU�OHVV�WKDQ�RU�HTXDO�WR�−�����
WKHUH�LV�D�ORVV�RI�VLJQLILFDQFH�LQ�WKH�UHVXOW�RI�WKH�FDOO��DQG�WKH�IXQFWLRQ�JHQHUDWHV�D�B7/266�
HUURU�DQG�UHWXUQV�D�]HUR�

DECLARE EXTERNAL FUNCTION tan 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_tan” MODULE_NAME “ib_udf”;

tanh

5HWXUQV�WKH�WDQJHQW�RI�[��,I�[�LV�JUHDWHU�WKDQ�RU�HTXDO�WR������RU�OHVV�WKDQ�RU�HTXDO�WR�−�����
WKHUH�LV�D�ORVV�RI�VLJQLILFDQFH�LQ�WKH�UHVXOW�RI�WKH�FDOO��DQG�WKH�IXQFWLRQ�JHQHUDWHV�D�B7/266�
HUURU�DQG�UHWXUQV�D�]HUR�

DECLARE EXTERNAL FUNCTION tanh 

DOUBLE PRECISION

RETURNS DOUBLE PRECISION BY VALUE

ENTRY_POINT “IB_UDF_tanh” MODULE_NAME “ib_udf”;
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7KLV�FKDSWHU�VXPPDUL]HV�,QWHU%DVH�HUURU�KDQGOLQJ�RSWLRQV�DQG�HUURU�FRGHV��7DEOHV�LQ�WKLV�
FKDSWHU�OLVW�64/&2'(�DQG�,QWHU%DVH�HUURU�FRGHV�DQG�PHVVDJHV�IRU�HPEHGGHG�64/��G\QDPLF�
64/��'64/���DQG�LQWHUDFWLYH�64/��isql���)RU�D�GHWDLOHG�GLVFXVVLRQ�RI�HUURU�KDQGOLQJ��VHH�WKH�
�(PSKDVLV!3URJUDPPHU·V�*XLGH��

Error sources
5XQ�WLPH�HUURUV�RFFXU�DW�SRLQWV�RI�XVHU�LQSXW�RU�SURJUDP�RXWSXW��:KHQ�\RX�UXQ�D�SURJUDP�
RU�XVH�isql��WKH�IROORZLQJ�W\SHV�RI�HUURUV�PD\�RFFXU��

Error type Description Action

Database error Database errors can result from any 
one of many problems, such as 
conversion errors, arithmetic 
exceptions, and validation errors

If you encounter one of these messages: 

• Check any messages

• Check the file name or path name and try again

Bugcheck or 
internal error

Bugchecks reflect software 
problems you should report

If you encounter a bugcheck, execute a traceback and save the 
output; submit output and script along with a copy of the 
database to InterBase Software Corp.
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Error reporting and handling 
)RU�UHSRUWLQJ�DQG�GHDOLQJ�ZLWK�HUURUV��,QWHU%DVH�XWLOL]HV�WKH�64/&2'(�YDULDEOH�DQG�,QWHU%DVH�
FRGHV�UHWXUQHG�LQ�WKH�VWDWXV�DUUD\�

(YHU\�H[HFXWDEOH�64/�VWDWHPHQW�VHWV�WKH�64/&2'(�YDULDEOH��ZKLFK�FDQ�VHUYH�DV�D�VWDWXV�
LQGLFDWRU��'XULQJ�SUHSURFHVVLQJ��gpre�GHFODUHV�WKLV�YDULDEOH�DXWRPDWLFDOO\��$Q�DSSOLFDWLRQ�FDQ�
WHVW�IRU�DQG�XVH�WKH�64/&2'(�YDULDEOH�LQ�RQH�RI�WKUHH�ZD\V�

g 8VH�WKH�:+(1(9(5 VWDWHPHQW�WR�FKHFN�WKH�YDOXH�RI�64/&2'(�DQG�GLUHFW�WKH�SURJUDP�WR�
EUDQFK�WR�HUURU�KDQGOLQJ�URXWLQHV�FRGHG�LQ�WKH�DSSOLFDWLRQ�

g 7HVW�IRU�64/&2'(�GLUHFWO\��
g &RPELQH�:+(1(9(5�DQG�GLUHFW�64/&2'(�WHVWLQJ��

)RU�64/�SURJUDPV�WKDW�PXVW�EH�SRUWDEOH�EHWZHHQ�,QWHU%DVH�DQG�RWKHU�GDWDEDVH�PDQDJHPHQW�
V\VWHPV��OLPLW�HUURU�KDQGOLQJ�URXWLQHV�WR�RQH�RI�WKHVH�PHWKRGV��

7KH�,QWHU%DVH�VWDWXV�DUUD\�GLVSOD\V�LQIRUPDWLRQ�DERXW�HUURUV�WKDW�VXSSOHPHQWV�64/&2'(�
PHVVDJHV��

,QWHU%DVH�DSSOLFDWLRQV�FDQ�FKHFN�ERWK�WKH�64/&2'(�PHVVDJH�DQG�WKH�PHVVDJH�UHWXUQHG�LQ�
WKH�VWDWXV�DUUD\��

Trapping errors with WHENEVER
7KH�:+(1(9(5�VWDWHPHQW�WUDSV�64/�HUURUV�DQG�ZDUQLQJV� :+(1(9(5 WHVWV�64/&2'(�
UHWXUQ�YDOXHV�DQG�EUDQFKHV�WR�DSSURSULDWH�HUURU�KDQGOLQJ�URXWLQHV�LQ�WKH�DSSOLFDWLRQ��(UURU�
URXWLQHV�FDQ�UDQJH�IURP��

g 6LPSOH�UHSRUWLQJ�RI�HUURUV�DQG�WUDQVDFWLRQ�UROOEDFN��RU�D�SURPSW�WR�WKH�XVHU�WR�UHHQWHU�D�TXHU\�
RU�GDWD�

g0RUH�VRSKLVWLFDWHG�URXWLQHV�WKDW�UHDFW�WR�PDQ\�SRVVLEOH�HUURU�FRQGLWLRQV�LQ�SUHGLFWDEOH�ZD\V��

:+(1(9(5�KHOSV�OLPLW�WKH�VL]H�RI�DQ�DSSOLFDWLRQ��VLQFH�LW�FDQ�FDOO�RQ�D�VLQJOH�VXLWH�RI�URXWLQHV�
IRU�KDQGOLQJ�HUURUV�DQG�ZDUQLQJV�

Checking SQLCODE value directly
$SSOLFDWLRQV�FDQ�WHVW�GLUHFWO\�IRU�D�SDUWLFXODU�64/&2'(�DIWHU�HDFK�64/�VWDWHPHQW��,I�WKDW�
64/&2'(�RFFXUV��WKH�SURJUDP�FDQ�EUDQFK�WR�D�VSHFLILF�URXWLQH��
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7R�KDQGOH�VSHFLILF�HUURU�VLWXDWLRQV��FRPELQH�FKHFNLQJ�IRU�64/&2'(�ZLWK�JHQHUDO�
:+(1(9(5�VWDWHPHQWV��7KHVH�VWHSV�RXWOLQH�WKH�SURFHGXUH��ZKLFK�LV�GHVFULEHG�LQ�GHWDLO�LQ�WKH�
3URJUDPPHU·V�*XLGH�

�� 2YHUULGH�WKH�:+(1(9(5�EUDQFKLQJ�E\�LQVHUWLQJ�D�:+(1(9(5�64/(5525�
&217,18(�VWDWHPHQW��7KH�SURJUDP�QRZ�LJQRUHV�64/&2'(��

�� 8VH�DQ�64/&2'(�FKHFNLQJ�VWDWHPHQW�WR�FKHFN�IRU�D�SDUWLFXODU�64/&2'(�DQG�
GLUHFW�WKH�SURJUDP�WR�DQ�DOWHUQDWLYH�SURFHGXUH��

�� 7R�UHWXUQ�WR�:+(1(9(5�EUDQFKLQJ��LQVHUW�D�QHZ�:+(1(9(5�VWDWHPHQW�

:KHUH�SRUWDELOLW\�LV�QRW�DQ�LVVXH��DGGLWLRQDO�LQIRUPDWLRQ�PD\�EH�DYDLODEOH�LQ�WKH�,QWHU%DVH�
VWDWXV�DUUD\�

InterBase status array
6LQFH�HDFK�64/&2'(�YDOXH�FDQ�UHVXOW�IURP�PRUH�WKDQ�RQH�W\SH�RI�HUURU��WKH�,QWHU%DVH�VWDWXV�
DUUD\��isc_status��SURYLGHV�DGGLWLRQDO�PHVVDJHV�WKDW�HQDEOH�IXUWKHU�LQTXLU\�LQWR�64/&2'(�
HUURUV��

gpre DXWRPDWLFDOO\�GHFODUHV�isc_status��DQ�DUUD\�RI�WZHQW\����ELW�LQWHJHUV��IRU�DOO�,QWHU%DVH�
DSSOLFDWLRQV�GXULQJ�SUHSURFHVVLQJ��:KHQ�DQ�HUURU�RFFXUV��WKH�VWDWXV�DUUD\�LV�ORDGHG�ZLWK�
,QWHU%DVH�HUURU�FRGHV��PHVVDJH�VWULQJ�DGGUHVVHV��DQG�VRPHWLPHV�RWKHU�QXPHULF��LQWHUSUHWLYH��
SODWIRUP�VSHFLILF�HUURU�GDWD��

7KLV�FKDSWHU�OLVWV�DOO�VWDWXV�DUUD\�FRGHV�LQ�´64/&2'(�HUURU�FRGHV�DQG�PHVVDJHVµ�RQ�
SDJH �����7R�VHH�WKH�FRGHV�RQOLQH��GLVSOD\�WKH�LEDVH�K�ILOH��7KH�ORFDWLRQ�RI�WKLV�ILOH�LV�
V\VWHP�VSHFLILF��

4 $FFHVV�WR�VWDWXV�DUUD\�PHVVDJHV
,QWHU%DVH�SURYLGHV�OLEUDU\�IXQFWLRQV�WR�UHWULHYH�DQG�SULQW�VWDWXV�DUUD\�FRGHV�DQG�PHVVDJHV��

ISC_PRINT_SQLERROR( )

:KHQ�64/&2'(������WKLV�IXQFWLRQ�SULQWV�WKH�UHWXUQHG�64/&2'(�YDOXH��WKH�FRUUHVSRQGLQJ�
64/�HUURU�PHVVDJH��DQG�DQ\�DGGLWLRQDO�,QWHU%DVH�HUURU�PHVVDJHV�LQ�WKH�VWDWXV�DUUD\�WR�WKH�
VFUHHQ��8VH�ZLWKLQ�DQ�HUURU�KDQGOLQJ�URXWLQH��

6\QWD[ isc_print_sqlerror (short SQLCODE, ISC_STATUS *status_vector);
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ISC_SQL_INTERPRETE( )

7KLV�IXQFWLRQ�UHWULHYHV�DQ�64/�HUURU�PHVVDJH�DQG�VWRUHV�LW�LQ�D�XVHU�VXSSOLHG�EXIIHU�IRU�ODWHU�
SULQWLQJ��PDQLSXODWLRQ��RU�GLVSOD\��$OORZ�D�EXIIHU�OHQJWK�RI�����E\WHV�WR�KROG�WKH�PHVVDJH��
8VH�ZKHQ�EXLOGLQJ�HUURU�GLVSOD\�URXWLQHV�RU�LI�\RX�DUH�XVLQJ�D�ZLQGRZLQJ�V\VWHP�WKDW�GRHV�
QRW�SHUPLW�GLUHFW�VFUHHQ�ZULWHV��'R�QRW�XVH�WKLV�IXQFWLRQ�ZKHQ�64/&2'(�!���

6\QWD[ isc_sql_interprete(short SQLCODE, char *buffer, short length);

4 5HVSRQGLQJ�WR�HUURU FRGHV�
$IWHU�DQ\�HUURU�RFFXUV��\RX�KDYH�WKH�IROORZLQJ�RSWLRQV��LJQRUH�WKH�HUURU��ORJ�WKH�HUURU�DQG�
FRQWLQXH�SURFHVVLQJ��UROO�EDFN�WKH�WUDQVDFWLRQ�DQG�WU\�DJDLQ��RU�UROO�EDFN�WKH�WUDQVDFWLRQ�DQG�
TXLW�WKH�DSSOLFDWLRQ��

)RU�WKH�IROORZLQJ�HUURUV��LW�LV�UHFRPPHQGHG�WKDW�\RX�UROO�EDFN�WKH�FXUUHQW�WUDQVDFWLRQ�DQG�WU\�
WKH�RSHUDWLRQ�DJDLQ��

Status array code Action to take

isc_convert_error Conversion error: A conversion between datatypes failed; correct the input and 
retry the operation

isc_deadlock Deadlock: Transaction conflicted with another transaction; wait and try again

isc_integ_fail Integrity check: Operation failed due to a trigger; examine the abort code, fix the 
error, and try again

isc_lock_conflict Lock conflict: Transaction unable to obtain the locks it needed; wait and try 
again.

isc_no_dup Duplicate index entry: Attempt to add a duplicate field; correct field with 
duplicate and try again

isc_not_valid Validation error: Row did not pass validation test; correct invalid row and try 
again

TABLE 6.1 Status array codes that require rollback and retry
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For more information
7KH�IROORZLQJ�WDEOH�LV�D�JXLGH�WR�IXUWKHU�LQIRUPDWLRQ�RQ�SODQQLQJ�DQG�SURJUDPPLQJ�
HUURU�KDQGOLQJ�URXWLQHV��

SQLCODE error codes and messages
7KLV�VHFWLRQ�OLVWV�64/&2'(�HUURU�FRGHV�DQG�DVVRFLDWHG�PHVVDJHV�LQ�WKH�IROORZLQJ�WDEOHV�

g 64/&2'(�HUURU�PHVVDJHV�VXPPDU\
g 64/&2'(�FRGHV�DQG�PHVVDJHV

Topic To find… See…

SQLCODE and error 
handling

Complete discussion and programming instructions Programmer’s Guide

List of SQLCODEs SQLCODEs and associated messages for embedded 
SQL, DSQL, isql

This chapter: “SQLCODE Codes and 
Messages”

WHENEVER syntax Usage and syntax Chapter 2: “SQL Statement Definitions”

Programming 
WHENEVER

Using and programming error-handling routines Programmer’s Guide

InterBase status array 
and functions

Complete programming instructions Programmer’s Guide

List of status array 
codes 

Status array error codes and associated messages for 
embedded SQL, DSQL, isql

This chapter: “InterBase Status Array Error 
Codes for SQL”

TABLE 6.2 Where to find error-handling topics 
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SQLCODE error messages summary
7KLV�WDEOH�VXPPDUL]HV�WKH�W\SHV�RI�PHVVDJHV�64/&2'(�FDQ�SDVV�WR�D�SURJUDP��

SQLCODE codes and messages
7KH�IROORZLQJ�WDEOH�OLVWV�64/&2'(V�DQG�DVVRFLDWHG�PHVVDJHV�IRU�64/�DQG�'64/��6RPH�
64/&2'(�YDOXHV�KDYH�PRUH�WKDQ�RQH�WH[W�PHVVDJH�DVVRFLDWHG�ZLWK�WKHP��,Q�WKHVH�FDVHV��
,QWHU%DVH�UHWXUQV�WKH�PRVW�UHOHYDQW�VWULQJ�PHVVDJH�IRU�WKH�HUURU�WKDW�RFFXUUHG�

:KHQ�FRGH�PHVVDJHV�LQFOXGH�WKH�QDPH�RI�D�GDWDEDVH�REMHFW�RU�REMHFW�W\SH��WKH�QDPH�LV�
UHSUHVHQWHG�E\�D�FRGH�LQ�WKH�64/&2'(�7H[W�FROXPQ�

g �VWULQJ!��6WULQJ�YDOXH��VXFK�DV�WKH�QDPH�RI�D�GDWDEDVH�REMHFW�RU�REMHFW�W\SH��
g �ORQJ!��/RQJ�LQWHJHU�YDOXH��VXFK�DV�WKH�LGHQWLILFDWLRQ�QXPEHU�RU�FRGH�RI�D�GDWDEDVH�REMHFW�RU�
REMHFW�W\SH�

g �GLJLW!��,QWHJHU�YDOXH��VXFK�DV�WKH�LGHQWLILFDWLRQ�QXPEHU�RU�FRGH�RI�D�GDWDEDVH�REMHFW�RU�
REMHFW�W\SH�

SQLCODE Message Meaning

<0 SQLERROR Error: The statement did not complete; table B-4 lists SQLCODE 
error numbers and messages.

0 SUCCESS Successful completion

+1–99 SQLWARNING System warning or informational message

+100 NOT FOUND No qualifying records found; end of file

TABLE 6.3 SQLCODE and messages summary
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g 7KH�,QWHU%DVH�QXPEHU�LQ�WKH�ULJKW�KDQG�FROXPQ�LV�WKH�DFWXDO�HUURU�QXPEHU�UHWXUQHG�LQ�WKH�
HUURU�VWDWXV�YHFWRU��<RX�FDQ�XVH�,QWHU%DVH�HUURU�KDQGOLQJ�IXQFWLRQV�WR�UHSRUW�PHVVDJHV�EDVHG�
RQ�WKHVH�QXPEHUV�LQVWHDG�RI�64/�FRGH��EXW�GRLQJ�VR�UHVXOWV�LQ�QRQ�SRUWDEOH�64/�SURJUDPV�

SQLCODE SQLCODE text
InterBase 
number

101 segment buffer length shorter than expected 335544366L

100 no match for first value expression 335544338L

100 invalid database key 335544354L

100 attempted retrieval of more segments than exist 335544367L

100 attempt to fetch past the last record in a record stream 335544374L

 -84 table/procedure has non-SQL security class defined 335544554L

 -84 column has non-SQL security class defined 335544555L

 -84 procedure <string> does not return any values 335544668L

-103 Datatype for constant unknown 335544571L

-104 invalid request BLR at offset <long> 335544343L

-104 BLR syntax error: expected <string> at offset <long>, 
encountered <long>

335544390L

-104 context already in use (BLR error) 335544425L

-104 context not defined (BLR error) 335544426L

-104 bad parameter number 335544429L

-104 335544440L

-104 invalid slice description language at offset <long> 335544456L

-104 Invalid command 335544570L

-104 Internal error 335544579L

-104 Option specified more than once 335544590L

-104 Unknown transaction option 335544591L

-104 Invalid array reference 335544592L
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-104 Token unknown—line <long>, char <long> 335544634L

-104 Unexpected end of command 335544608L

-104 Token unknown 335544612L

-150 attempted update of read-only table 335544360L

-150 cannot update read-only view <string> 335544362L

-150 not updatable 335544446L

-150 Cannot define constraints on views 335544546L

-151 attempted update of read-only column 335544359L

-155 <string> is not a valid base table of the specified view 335544658L

-157 must specify column name for view select expression 335544598L

-158 number of columns does not match select list 335544599L

-162 dbkey not available for multi-table views 335544685L

-170 parameter mismatch for procedure <string> 335544512L

-170 External functions cannot have more than10 parameters 335544619L

-171 function <string> could not be matched 335544439L

-171 column not array or invalid dimensions (expected <long>, encountered 
<long>)

335544458L

-171 Return mode by value not allowed for this datatype 335544618L

-172 function <string> is not defined 335544438L

-204 generator <string> is not defined 335544463L

-204 reference to invalid stream number 335544502L

-204 CHARACTER SET <string> is not defined 335544509L

-204 procedure <string> is not defined 335544511L

-204 status code <string> unknown 335544515L
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-204 exception <string> not defined 335544516L

-204 Name of Referential Constraint not defined in constraints table. 335544532L

-204 could not find table/procedure for GRANT 335544551L

-204 Implementation of text subtype <digit> not located. 335544568L

-204 Datatype unknown 335544573L

-204 Table unknown 335544580L

-204 Procedure unknown 335544581L

-204 COLLATION <string> is not defined 335544588L

-204 COLLATION <string> is not valid for specified CHARACTER SET 335544589L

-204 Trigger unknown 335544595L

-204 alias <string> conflicts with an alias in the same statement 335544620L

-204 alias <string> conflicts with a procedure in the same statement 335544621L

-204 alias <string> conflicts with a table in the same statement 335544622L

-204 there is no alias or table named <string> at this scope level 335544635L

-204 there is no index <string> for table <string> 335544636L

-204 Invalid use of CHARACTER SET or COLLATE 335544640L

-204 BLOB SUB_TYPE <string> is not defined 335544662L

-205 column <string> is not defined in table <string> 335544396L

-205 could not find column for GRANT 335544552L

-206 Column unknown 335544578L

-206 Column is not a Blob 335544587L

-206 Subselect illegal in this context 335544596L

-208 invalid ORDER BY clause 335544617L

-219 table <string> is not defined 335544395L
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-230 WAL Writer error 335544487L

-231 Log file header of <string> too small 335544488L

-232 Invalid version of log file <string> 335544489L

-233 Log file <string> not latest in the chain but open flag still set 335544490L

-234 Log file <string> not closed properly; database recovery may be required 335544491L

-235 Database name in the log file <string> is different 335544492L

-236 Unexpected end of log file <string> at offset <long> 335544493L

-237 Incomplete log record at offset <long> in log file <string> 335544494L

-238 Log record header too small at offset <long> in log file <string> 335544495L

-239 Log block too small at offset <long> in log file <string> 335544496L

-239 Cache length too small 335544691L

-239 Log size too small 335544693L

-239 Log partition size too small 335544694L

-240 Illegal attempt to attach to an uninitialized WAL segment for <string> 335544497L

-241 Invalid WAL parameter block option <string> 335544498L

-242 Cannot roll over to the next log file <string> 335544499L

-243 database does not use Write-ahead Log 335544500L

-244 WAL subsystem encountered error 335544503L

-245 WAL subsystem corrupted 335544504L

-246 Database <string>: WAL subsystem bug for pid <digit>\ 335544513L

-247 Could not expand the WAL segment for database <string> 335544514L

-248 Unable to roll over; please see InterBase log. 335544521L

-249 WAL I/O error. Please see InterBase log. 335544522L

-250 WAL writer - Journal server communication error. Please see InterBase log. 335544523L
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-251 WAL buffers cannot be increased. Please see InterBase log. 335544524L

-252 WAL setup error. Please see InterBase log. 335544525L

-253 WAL writer synchronization error for the database <string> 335544526L

-254 Cannot start WAL writer for the database <string> 335544527L

-255 Write-ahead Log without shared cache configuration not allowed 335544556L

-257 WAL defined; Cache Manager must be started first 335544566L

-258 Overflow log specification required for round-robin log 335544567L

-259 Write-ahead Log with shadowing configuration not allowed 335544629L

-260 Cache redefined 335544690L

-260 Log redefined 335544692L

-261 Partitions not supported in series of log file specification 335544695L

-261 Total length of a partitioned log must be specified 335544696L

-281 table <string> is not referenced in plan 335544637L

-282 table <string> is referenced more than once in plan; use aliases to 
distinguish

335544638L

-282 the table <string> is referenced twice; use aliases to differentiate 335544643L

-282 table <string> is referenced twice in view; use an alias to distinguish 335544659L

-282 view <string> has more than one base table; use aliases to distinguish 335544660L

-283 table <string> is referenced in the plan but not the from list 335544639L

-284 index <string> cannot be used in the specified plan 335544642L

-291 Column used in a PRIMARY/UNIQUE constraint must be NOT NULL. 335544531L

-292 Cannot update constraints (RDB$REF_CONSTRAINTS). 335544534L

-293 Cannot update constraints (RDB$CHECK_CONSTRAINTS). 335544535L

-294 Cannot delete CHECK constraint entry (RDB$CHECK_CONSTRAINTS) 335544536L
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-295 Cannot update constraints (RDB$RELATION_CONSTRAINTS). 335544545L

-296 internal isc software consistency check (invalid RDB$CONSTRAINT_TYPE) 335544547L

-297 Operation violates CHECK constraint <string> on view or table 335544558L

-313 count of column list and variable list do not match 335544669L

-314 Cannot transliterate character between character sets 335544565L

-401 invalid comparison operator for find operation 335544647L

-402 attempted invalid operation on a Blob 335544368L

-402 Blob and array datatypes are not supported for <string> operation 335544414L

-402 data operation not supported 335544427L

-406 subscript out of bounds 335544457L

-407 null segment of UNIQUE KEY 335544435L

-413 conversion error from string “<string>” 335544334L

-413 filter not found to convert type <long> to type <long> 335544454L

-501 invalid request handle 335544327L

-501 Attempt to reclose a closed cursor 335544577L

-502 Declared cursor already exists 335544574L

-502 Attempt to reopen an open cursor 335544576L

-504 Cursor unknown 335544572L

-508 no current record for fetch operation 335544348L

-510 Cursor not updatable 335544575L

-518 Request unknown 335544582L

-519 The PREPARE statement identifies a prepare statement with an open cursor 335544688L

-530 violation of FOREIGN KEY constraint: “<string>” 335544466L

-530 Cannot prepare a CREATE DATABASE/SCHEMA statement 335544597L
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-532 transaction marked invalid by I/O error 335544469L

-551 no permission for <string> access to <string> <string> 335544352L

-552 only the owner of a table may reassign ownership 335544550L

-552 user does not have GRANT privileges for operation 335544553L

-553 cannot modify an existing user privilege 335544529L

-595 the current position is on a crack 335544645L

-596 illegal operation when at beginning of stream 335544644L

-597 Preceding file did not specify length, so <string> must include starting 
page number

335544632L

-598 Shadow number must be a positive integer 335544633L

-599 gen.c: node not supported 335544607L

-600 A node name is not permitted in a secondary, shadow, cache or log file 
name

335544625L

-600 sort error: corruption in data structure 335544680L

-601 database or file exists 335544646L

-604 Array declared with too many dimensions 335544593L

-604 Illegal array dimension range 335544594L

-605 Inappropriate self-reference of column 335544682L

-607 unsuccessful metadata update 335544351L

-607 cannot modify or erase a system trigger 335544549L

-607 Array/Blob/DATE datatypes not allowed in arithmetic 335544657L

-615 lock on table <string> conflicts with existing lock 335544475L

-615 requested record lock conflicts with existing lock 335544476L

-615 cannot drop log file when journaling is enabled 335544501L

-615 refresh range number <long> already in use 335544507L
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-616 Cannot delete PRIMARY KEY being used in FOREIGN KEY definition. 335544530L

-616 Cannot delete index used by an Integrity Constraint 335544539L

-616 Cannot modify index used by an Integrity Constraint 335544540L

-616 Cannot delete trigger used by a CHECK Constraint 335544541L

-616 Cannot delete column being used in an Integrity Constraint. 335544543L

-616 there are <long> dependencies 335544630L

-616 last column in a table cannot be deleted 335544674L

-617 Cannot update trigger used by a CHECK Constraint 335544542L

-617 Cannot rename column being used in an Integrity Constraint. 335544544L

-618 Cannot delete index segment used by an Integrity Constraint 335544537L

-618 Cannot update index segment used by an Integrity Constraint 335544538L

-625 validation error for column <string>, value “<string>” 335544347L

-637 duplicate specification of <string> - not supported 335544664L

-660 Non-existent PRIMARY or UNIQUE KEY specified for FOREIGN KEY 335544533L

-660 cannot create index <string> 335544628L

-663 segment count of 0 defined for index <string> 335544624L

-663 too many keys defined for index <string> 335544631L

-663 too few key columns found for index <string> (incorrect column name?) 335544672L

-664 key size exceeds implementation restriction for index “<string>” 335544434L

-677 <string> extension error 335544445L

-685 invalid Blob type for operation 335544465L

-685 attempt to index Blob column in index <string> 335544670L

-685 attempt to index array column in index <string> 335544671L

-689 page <long> is of wrong type (expected <long>, found <long>) 335544403L
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-689 wrong page type 335544650L

-690 segments not allowed in expression index <string> 335544679L

-691 new record size of <long> bytes is too big 335544681L

-692 maximum indexes per table (<digit>) exceeded 335544477L

-693 Too many concurrent executions of the same request 335544663L

-694 cannot access column <string> in view <string> 335544684L

-802 arithmetic exception, numeric overflow, or string truncation 335544321L

-803 attempt to store duplicate value (visible to active transactions) in unique 
index “<string>”

335544349L

-803 violation of PRIMARY or UNIQUE KEY constraint: “<string>” 335544665L

-804 wrong number of arguments on call 335544380L

-804 SQLDA missing or incorrect version, or incorrect number/type of variables 335544583L

-804 Count of columns not equal count of values 335544584L

-804 Function unknown 335544586L

-806 Only simple column names permitted for VIEW WITH CHECK OPTION 335544600L

-807 No where clause for VIEW WITH CHECK OPTION 335544601L

-808 Only one table allowed for VIEW WITH CHECK OPTION 335544602L

-809 DISTINCT, GROUP or HAVING not permitted for VIEW WITH CHECK OPTION 335544603L

-810 No subqueries permitted for VIEW WITH CHECK OPTION 335544605L

-811 multiple rows in singleton select 335544652L

-816 external file could not be opened for output 335544651L

-817 attempted update during read-only transaction 335544361L

-817 attempted write to read-only Blob 335544371L

-817 operation not supported 335544444L
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-820 metadata is obsolete 335544356L

-820 unsupported on-disk structure for file <string>; found <long>, support 
<long>

335544379L

-820 wrong DYN version 335544437L

-820 minor version too high found <long> expected <long> 335544467L

-823 invalid bookmark handle 335544473L

-824 invalid lock level <digit> 335544474L

-825 invalid lock handle 335544519L

-826 Invalid statement handle 335544585L

-827 invalid direction for find operation 335544655L

-828 invalid key position 335544678L

-829 invalid column reference 335544616L

-830 column used with aggregate 335544615L

-831 Attempt to define a second PRIMARY KEY for the same table 335544548L

-832 FOREIGN KEY column count does not match PRIMARY KEY 335544604L

-833 expression evaluation not supported 335544606L

-834 refresh range number <long> not found 335544508L

-835 bad checksum 335544649L

-836 exception <digit> 335544517L

-837 restart shared cache manager 335544518L

-838 database <string> shutdown in <digit> seconds 335544560L

-839 journal file wrong format 335544686L

-840 intermediate journal file full 335544687L

-841 too many versions 335544677L
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-842 Precision should be greater than 0 335544697L

-842 Scale cannot be greater than precision 335544698L

-842 Short integer expected 335544699L

-842 Long integer expected 335544700L

-842 Unsigned short integer expected 335544701L

-901 invalid database key 335544322L

-901 unrecognized database parameter block 335544326L

-901 invalid Blob handle 335544328L

-901 invalid Blob ID 335544329L

-901 invalid parameter in transaction parameter block 335544330L

-901 invalid format for transaction parameter block 335544331L

-901 invalid transaction handle (expecting explicit transaction start) 335544332L

-901 attempt to start more than <long> transactions 335544337L

-901 information type inappropriate for object specified 335544339L

-901 no information of this type available for object specified 335544340L

-901 unknown information item 335544341L

-901 action cancelled by trigger (<long>) to preserve data integrity 335544342L

-901 lock conflict on no wait transaction 335544345L

-901 program attempted to exit without finishing database 335544350L

-901 transaction is not in limbo 335544353L

-901 Blob was not closed 335544355L

-901 cannot disconnect database with open transactions (<long> active) 335544357L

-901 message length error (encountered <long>, expected <long>) 335544358L

-901 no transaction for request 335544363L
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-901 request synchronization error 335544364L

-901 request referenced an unavailable database 335544365L

-901 attempted read of a new, open Blob 335544369L

-901 attempted action on blob outside transaction 335544370L

-901 attempted reference to Blob in unavailable database 335544372L

-901 table <string> was omitted from the transaction reserving list 335544376L

-901 request includes a DSRI extension not supported in this implementation 335544377L

-901 feature is not supported 335544378L

-901 <string> 335544382L

-901 unrecoverable conflict with limbo transaction <long> 335544383L

-901 internal error 335544392L

-901 database handle not zero 335544407L

-901 transaction handle not zero 335544408L

-901 transaction in limbo 335544418L

-901 transaction not in limbo 335544419L

-901 transaction outstanding 335544420L

-901 undefined message number 335544428L

-901 blocking signal has been received 335544431L

-901 database system cannot read argument <long> 335544442L

-901 database system cannot write argument <long> 335544443L

-901 <string> 335544450L

-901 transaction <long> is <string> 335544468L

-901 invalid statement handle 335544485L

-901 lock time-out on wait transaction 335544510L
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-901 invalid service handle 335544559L

-901 wrong version of service parameter block 335544561L

-901 unrecognized service parameter block 335544562L

-901 service <string> is not defined 335544563L

-901 INDEX <string> 335544609L

-901 EXCEPTION <string> 335544610L

-901 COLUMN <string> 335544611L

-901 union not supported 335544613L

-901 Unsupported DSQL construct 335544614L

-901 Illegal use of keyword VALUE 335544623L

-901 TABLE <string> 335544626L

-901 PROCEDURE <string> 335544627L

-901 Specified domain or source column does not exist 335544641L

-901 variable <string> conflicts with parameter in same procedure 335544656L

-901 server version too old to support all CREATE DATABASE options 335544666L

-901 cannot delete 335544673L

-901 sort error 335544675L

-902 internal isc software consistency check (<string>) 335544333L

-902 database file appears corrupt (<string>) 335544335L

-902 I/O error during “<string>” operation for file “<string>” 335544344L

-902 corrupt system table 335544346L

-902 operating system directive <string> failed 335544373L

-902 internal error 335544384L

-902 internal error 335544385L
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-902 internal error 335544387L

-902 block size exceeds implementation restriction 335544388L

-902 incompatible version of on-disk structure 335544394L

-902 internal error 335544397L

-902 internal error 335544398L

-902 internal error 335544399L

-902 internal error 335544400L

-902 internal error 335544401L

-902 internal error 335544402L

-902 database corrupted 335544404L

-902 checksum error on database page <long> 335544405L

-902 index is broken 335544406L

-902 transaction--request mismatch (synchronization error) 335544409L

-902 bad handle count 335544410L

-902 wrong version of transaction parameter block 335544411L

-902 unsupported BLR version (expected <long>, encountered <long>) 335544412L

-902 wrong version of database parameter block 335544413L

-902 database corrupted 335544415L

-902 internal error 335544416L

-902 internal error 335544417L

-902 internal error 335544422L

-902 internal error 335544423L

-902 lock manager error 335544432L

-902 SQL error code = <long> 335544436L
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-902 335544448L

-902 335544449L

-902 cache buffer for page <long> invalid 335544470L

-902 there is no index in table <string> with id <digit> 335544471L

-902 Your user name and password are not defined. Ask your database 
administrator to set up an InterBase login.

335544472L

-902 enable journal for database before starting online dump 335544478L

-902 online dump failure. Retry dump 335544479L

-902 an online dump is already in progress 335544480L

-902 no more disk/tape space. Cannot continue online dump 335544481L

-902 journaling allowed only if database has Write-ahead Log 335544482L

-902 maximum number of online dump files that can be specified is 16 335544483L

-902 error in opening Write-ahead Log file during recovery 335544484L

-902 Write-ahead log subsystem failure 335544486L

-902 must specify archive file when enabling long term journal for databases 
with round-robin log files

335544505L

-902 database <string> shutdown in progress 335544506L

-902 long-term journaling already enabled 335544520L

-902 database <string> shutdown 335544528L

-902 database shutdown unsuccessful 335544557L

-902 cannot attach to password database 335544653L

-902 cannot start transaction for password database 335544654L

-902 long-term journaling not enabled 335544564L

-902 Dynamic SQL Error 335544569L

-904 invalid database handle (no active connection) 335544324L
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-904 unavailable database 335544375L

-904 Implementation limit exceeded 335544381L

-904 too many requests 335544386L

-904 buffer exhausted 335544389L

-904 buffer in use 335544391L

-904 request in use 335544393L

-904 no lock manager available 335544424L

-904 unable to allocate memory from operating system 335544430L

-904 update conflicts with concurrent update 335544451L

-904 object <string> is in use 335544453L

-904 cannot attach active shadow file 335544455L

-904 a file in manual shadow <long> is unavailable 335544460L

-904 cannot add index, index root page is full. 335544661L

-904 sort error: not enough memory 335544676L

-904 request depth exceeded. (Recursive definition?) 335544683L

-906 product <string> is not licensed 335544452L

-909 drop database completed with errors 335544667L

-911 record from transaction <long> is stuck in limbo 335544459L

-913 deadlock 335544336L

-922 file <string> is not a valid database 335544323L

-923 connection rejected by remote interface 335544421L

-923 secondary server attachments cannot validate databases 335544461L

-923 secondary server attachments cannot start journaling 335544462L

-923 secondary server attachments cannot start logging 335544464L
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InterBase status array error codes
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-924 bad parameters on attach or create database 335544325L

-924 communication error with journal “<string>” 335544433L

-924 database detach completed with errors 335544441L

-924 Connection lost to pipe server 335544648L

-926 no rollback performed 335544447L

-999 InterBase error 335544689L

Error code Number Message

isc_arith_except 335544321L arithmetic exception, numeric overflow, or string 
truncation

isc_bad_dbkey 335544322L invalid database key

isc_bad_db_format 335544323L file <string> is not a valid database

isc_bad_db_handle 335544324L invalid database handle (no active connection)

isc_bad_dpb_content 335544325L bad parameters on attach or create database

TABLE 6.5 InterBase status array error codes
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isc_bad_dpb_form 335544326L unrecognized database parameter block

isc_bad_req_handle 335544327L invalid request handle

isc_bad_segstr_handle 335544328L invalid Blob handle

isc_bad_segstr_id 335544329L invalid Blob ID

isc_bad_tpb_content 335544330L invalid parameter in transaction parameter block

isc_bad_tpb_form 335544331L invalid format for transaction parameter block

isc_bad_trans_handle 335544332L invalid transaction handle (expecting explicit 
transaction start)

isc_bug_check 335544333L internal isc software consistency check (<string>)

isc_convert_error 335544334L conversion error from string “<string>”

isc_db_corrupt 335544335L database file appears corrupt (<string>)

isc_deadlock 335544336L deadlock

isc_excess_trans 335544337L attempt to start more than <long> transactions

isc_from_no_match 335544338L no match for first value expression

isc_infinap 335544339L information type inappropriate for object specified

isc_infona 335544340L no information of this type available for object 
specified

isc_infunk 335544341L unknown information item

isc_integ_fail 335544342L action cancelled by trigger (<long>) to preserve 
data integrity

isc_invalid_blr 335544343L invalid request BLR at offset <long>

isc_io_error 335544344L I/O error during “<string>” operation for file 
“<string>”

isc_lock_conflict 335544345L lock conflict on no wait transaction

isc_metadata_corrupt 335544346L corrupt system table
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isc_not_valid 335544347L validation error for column <string>, value 
“<string>”

isc_no_cur_rec 335544348L no current record for fetch operation

isc_no_dup 335544349L attempt to store duplicate value (visible to active 
transactions) in unique index “<string>”

isc_no_finish 335544350L program attempted to exit without finishing 
database

isc_no_meta_update 335544351L unsuccessful metadata update

isc_no_priv 335544352L no permission for <string> access to 
<string> <string>

isc_no_recon 335544353L transaction is not in limbo

isc_no_record 335544354L invalid database key

isc_no_segstr_close 335544355L Blob was not closed

isc_obsolete_metadata 335544356L metadata is obsolete

isc_open_trans 335544357L cannot disconnect database with open transactions 
(<long> active)

isc_port_len 335544358L message length error (encountered <long>, 
expected <long>)

isc_read_only_field 335544359L attempted update of read-only column

isc_read_only_rel 335544360L attempted update of read-only table

isc_read_only_trans 335544361L attempted update during read-only transaction

isc_read_only_view 335544362L cannot update read-only view <string>

isc_req_no_trans 335544363L no transaction for request

isc_req_sync 335544364L request synchronization error

isc_req_wrong_db 335544365L request referenced an unavailable database

isc_segment 335544366L segment buffer length shorter than expected

isc_segstr_eof 335544367L attempted retrieval of more segments than exist
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isc_segstr_no_op 335544368L attempted invalid operation on a Blob

isc_segstr_no_read 335544369L attempted read of a new, open Blob

isc_segstr_no_trans 335544370L attempted action on Blob outside transaction

isc_segstr_no_write 335544371L attempted write to read-only Blob

isc_segstr_wrong_db 335544372L attempted reference to Blob in unavailable 
database

isc_sys_request 335544373L operating system directive <string> failed

isc_stream_eof 335544374L attempt to fetch past the last record in a record 
stream

isc_unavailable 335544375L unavailable database

isc_unres_rel 335544376L table <string> was omitted from the transaction 
reserving list

isc_uns_ext 335544377L request includes a DSRI extension not supported in 
this implementation

isc_wish_list 335544378L feature is not supported

isc_wrong_ods 335544379L unsupported on-disk structure for file <string>; 
found <long>, support <long>

isc_wronumarg 335544380L wrong number of arguments on call

isc_imp_exc 335544381L Implementation limit exceeded

isc_random 335544382L <string>

isc_fatal_conflict 335544383L unrecoverable conflict with limbo transaction 
<long>

isc_badblk 335544384L internal error

isc_invpoolcl 335544385L internal error

isc_nopoolids 335544386L too many requests

isc_relbadblk 335544387L internal error

isc_blktoobig 335544388L block size exceeds implementation restriction
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isc_bufexh 335544389L buffer exhausted

isc_syntaxerr 335544390L BLR syntax error: expected <string> at offset 
<long>, encountered <long>

isc_bufinuse 335544391L buffer in use

isc_bdbincon 335544392L internal error

isc_reqinuse 335544393L request in use

isc_badodsver 335544394L incompatible version of on-disk structure

isc_relnotdef 335544395L table <string> is not defined

isc_fldnotdef 335544396L column <string> is not defined in table <string>

isc_dirtypage 335544397L internal error

isc_waifortra 335544398L internal error

isc_doubleloc 335544399L internal error

isc_nodnotfnd 335544400L internal error

isc_dupnodfnd 335544401L internal error

isc_locnotmar 335544402L internal error

isc_badpagtyp 335544403L page <long> is of wrong type (expected <long>, 
found <long>)

isc_corrupt 335544404L database corrupted

isc_badpage 335544405L checksum error on database page <long>

isc_badindex 335544406L index is broken

isc_dbbnotzer 335544407L database handle not zero

isc_tranotzer 335544408L transaction handle not zero

isc_trareqmis 335544409L transaction—request mismatch (synchronization 
error)

isc_badhndcnt 335544410L bad handle count

isc_wrotpbver 335544411L wrong version of transaction parameter block
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isc_wroblrver 335544412L unsupported BLR version (expected <long>, 
encountered <long>)

isc_wrodpbver 335544413L wrong version of database parameter block

isc_blobnotsup 335544414L Blob and array datatypes are not supported for 
<string> operation

isc_badrelation 335544415L database corrupted

isc_nodetach 335544416L internal error

isc_notremote 335544417L internal error

isc_trainlim 335544418L transaction in limbo

isc_notinlim 335544419L transaction not in limbo

isc_traoutsta 335544420L transaction outstanding

isc_connect_reject 335544421L connection rejected by remote interface

isc_dbfile 335544422L internal error

isc_orphan 335544423L internal error

isc_no_lock_mgr 335544424L no lock manager available

isc_ctxinuse 335544425L context already in use (BLR error)

isc_ctxnotdef 335544426L context not defined (BLR error)

isc_datnotsup 335544427L data operation not supported

isc_badmsgnum 335544428L undefined message number

isc_badparnum 335544429L bad parameter number

isc_virmemexh 335544430L unable to allocate memory from operating system

isc_blocking_signal 335544431L blocking signal has been received

isc_lockmanerr 335544432L lock manager error

isc_journerr 335544433L communication error with journal “<string>”

isc_keytoobig 335544434L key size exceeds implementation restriction for 
index “<string>”
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isc_nullsegkey 335544435L null segment of UNIQUE KEY

isc_sqlerr 335544436L SQL error code = <long>

isc_wrodynver 335544437L wrong DYN version

isc_funnotdef 335544438L function <string> is not defined

isc_funmismat 335544439L function <string> could not be matched

isc_bad_msg_vec 335544440L

isc_bad_detach 335544441L database detach completed with errors

isc_noargacc_read 335544442L database system cannot read argument <long>

isc_noargacc_write 335544443L database system cannot write argument <long>

isc_read_only 335544444L operation not supported

isc_ext_err 335544445L <string> extension error

isc_non_updatable 335544446L not updatable

isc_no_rollback 335544447L no rollback performed

isc_bad_sec_info 335544448L

isc_invalid_sec_info 335544449L

isc_misc_interpreted 335544450L <string>

isc_update_conflict 335544451L update conflicts with concurrent update

isc_unlicensed 335544452L product <string> is not licensed

isc_obj_in_use 335544453L object <string> is in use 

isc_nofilter 335544454L filter not found to convert type <long> to type 
<long>

isc_shadow_accessed 335544455L cannot attach active shadow file

isc_invalid_sdl 335544456L invalid slice description language at offset <long>

isc_out_of_bounds 335544457L subscript out of bounds
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isc_invalid_dimension 335544458L column not array or invalid dimensions (expected 
<long>, encountered <long>)

isc_rec_in_limbo 335544459L record from transaction <long> is stuck in limbo

isc_shadow_missing 335544460L a file in manual shadow <long> is unavailable

isc_cant_validate 335544461L secondary server attachments cannot validate 
databases

isc_cant_start_journal 335544462L secondary server attachments cannot start 
journaling

isc_gennotdef 335544463L generator <string> is not defined

isc_cant_start_logging 335544464L secondary server attachments cannot start logging

isc_bad_segstr_type 335544465L invalid Blob type for operation

isc_foreign_key 335544466L violation of FOREIGN KEY constraint: “<string>”

isc_high_minor 335544467L minor version too high found <long> expected 
<long>

isc_tra_state 335544468L transaction <long> is <string>

isc_trans_invalid 335544469L transaction marked invalid by I/O error

isc_buf_invalid 335544470L cache buffer for page <long> invalid

isc_indexnotdefined 335544471L there is no index in table <string> with id <digit>

isc_login 335544472L Your user name and password are not defined. Ask 
your database administrator to set up an InterBase 
login.

isc_invalid_bookmark 335544473L invalid bookmark handle

isc_bad_lock_level 335544474L invalid lock level <digit>

isc_relation_lock 335544475L lock on table <string> conflicts with existing lock

isc_record_lock 335544476L requested record lock conflicts with existing lock

isc_max_idx 335544477L maximum indexes per table (<digit>) exceeded

Error code Number Message

TABLE 6.5 InterBase status array error codes  (continued)
210 INTERBASE 5



INTERBASE STATUS ARRAY ERROR CODES
isc_jrn_enable 335544478L enable journal for database before starting online 
dump

isc_old_failure 335544479L online dump failure. Retry dump

isc_old_in_progress 335544480L an online dump is already in progress

isc_old_no_space 335544481L no more disk/tape space. Cannot continue online 
dump

isc_no_wal_no_jrn 335544482L journaling allowed only if database has 
Write-ahead Log

isc_num_old_files 335544483L maximum number of online dump files that can be 
specified is 16

isc_wal_file_open 335544484L error in opening Write-ahead Log file during 
recovery

isc_bad_stmt_handle 335544485L invalid statement handle

isc_wal_failure 335544486L Write-ahead log subsystem failure

isc_walw_err 335544487L WAL Writer error

isc_logh_small 335544488L Log file header of <string> too small

isc_logh_inv_version 335544489L Invalid version of log file <string>

isc_logh_open_flag 335544490L Log file <string> not latest in the chain but open 
flag still set

isc_logh_open_flag2 335544491L Log file <string> not closed properly; database 
recovery may be required

isc_logh_diff_dbname 335544492L Database name in the log file <string> is different

isc_logf_unexpected_eof 335544493L Unexpected end of log file <string> at offset 
<long>

isc_logr_incomplete 335544494L Incomplete log record at offset <long> in log file 
<string>

isc_logr_header_small 335544495L Log record header too small at offset <long> in log 
file <string>
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isc_logb_small 335544496L Log block too small at offset <long> in log file 
<string>

isc_wal_illegal_attach 335544497L Illegal attempt to attach to an uninitialized WAL 
segment for <string>

isc_wal_invalid_wpb 335544498L Invalid WAL parameter block option <string>

isc_wal_err_rollover 335544499L Cannot roll over to the next log file <string>

isc_no_wal 335544500L database does not use Write-ahead Log

isc_drop_wal 335544501L cannot drop log file when journaling is enabled

isc_stream_not_defined 335544502L reference to invalid stream number

isc_wal_subsys_error 335544503L WAL subsystem encountered error

isc_wal_subsys_corrupt 335544504L WAL subsystem corrupted

isc_no_archive 335544505L must specify archive file when enabling long-term 
journal for databases with round-robin log files

isc_shutinprog 335544506L database <string> shutdown in progress

isc_range_in_use 335544507L refresh range number <long> already in use

isc_range_not_found 335544508L refresh range number <long> not found

isc_charset_not_found 335544509L CHARACTER SET <string> is not defined

isc_lock_timeout 335544510L lock time-out on wait transaction

isc_prcnotdef 335544511L procedure <string> is not defined

isc_prcmismat 335544512L parameter mismatch for procedure <string>

isc_wal_bugcheck 335544513L Database <string>: WAL subsystem bug for pid 
<digit>\

isc_wal_cant_expand 335544514L Could not expand the WAL segment for database 
<string>

isc_codnotdef 335544515L status code <string> unknown

isc_xcpnotdef 335544516L exception <string> not defined
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isc_except 335544517L exception <digit>

isc_cache_restart 335544518L restart shared cache manager

isc_bad_lock_handle 335544519L invalid lock handle

isc_jrn_present 335544520L long-term journaling already enabled

isc_wal_err_rollover2 335544521L Unable to roll over; please see InterBase log.

isc_wal_err_logwrite 335544522L WAL I/O error. Please see InterBase log.

isc_wal_err_jrn_comm 335544523L WAL writer - Journal server communication error. 
Please see InterBase log.

isc_wal_err_expansion 335544524L WAL buffers cannot be increased. Please see 
InterBase log.

isc_wal_err_setup 335544525L WAL setup error. Please see InterBase log.

isc_wal_err_ww_sync 335544526L WAL writer synchronization error for the database 
<string>

isc_wal_err_ww_start 335544527L Cannot start WAL writer for the database <string>

isc_shutdown 335544528L database <string> shutdown

isc_existing_priv_mod 335544529L cannot modify an existing user privilege 

isc_primary_key_ref 335544530L Cannot delete PRIMARY KEY being used in FOREIGN KEY 
definition. 

isc_primary_key_notnull 335544531L Column used in a PRIMARY/UNIQUE constraint must 
be NOT NULL.

isc_ref_cnstrnt_notfound 335544532L Name of Referential Constraint not defined in 
constraints table.

isc_foreign_key_notfound 335544533L Non-existent PRIMARY or UNIQUE KEY specified for 
FOREIGN KEY.

isc_ref_cnstrnt_update 335544534L Cannot update constraints (RDB$REF_CONSTRAINTS).

isc_check_cnstrnt_update 335544535L Cannot update constraints 
(RDB$CHECK_CONSTRAINTS).
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isc_check_cnstrnt_del 335544536L Cannot delete CHECK constraint entry 
(RDB$CHECK_CONSTRAINTS)

isc_integ_index_seg_del 335544537L Cannot delete index segment used by an Integrity 
Constraint

isc_integ_index_seg_mod 335544538L Cannot update index segment used by an Integrity 
Constraint

isc_integ_index_del 335544539L Cannot delete index used by an Integrity Constraint

isc_integ_index_mod 335544540L Cannot modify index used by an Integrity 
Constraint

isc_check_trig_del 335544541L Cannot delete trigger used by a CHECK Constraint

isc_check_trig_update 335544542L Cannot update trigger used by a CHECK Constraint

isc_cnstrnt_fld_del 335544543L Cannot delete column being used in an Integrity 
Constraint.

isc_cnstrnt_fld_rename 335544544L Cannot rename column being used in an Integrity 
Constraint.

isc_rel_cnstrnt_update 335544545L Cannot update constraints 
(RDB$RELATION_CONSTRAINTS).

isc_constaint_on_view 335544546L Cannot define constraints on views

isc_invld_cnstrnt_type 335544547L internal isc software consistency check (invalid 
RDB$CONSTRAINT_TYPE) 

isc_primary_key_exists 335544548L Attempt to define a second PRIMARY KEY for the same 
table

isc_systrig_update 335544549L cannot modify or erase a system trigger 

isc_not_rel_owner 335544550L only the owner of a table may reassign ownership

isc_grant_obj_notfound 335544551L could not find table/procedure for GRANT

isc_grant_fld_notfound 335544552L could not find column for GRANT

isc_grant_nopriv 335544553L user does not have GRANT privileges for operation 

isc_nonsql_security_rel 335544554L table/procedure has non-SQL security class defined
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isc_nonsql_security_fld 335544555L column has non-SQL security class defined

isc_wal_cache_err 335544556L Write-ahead Log without shared cache 
configuration not allowed

isc_shutfail 335544557L database shutdown unsuccessful

isc_check_constraint 335544558L Operation violates CHECK constraint <string> on 
view or table

isc_bad_svc_handle 335544559L invalid service handle

isc_shutwarn 335544560L database <string> shutdown in <digit> seconds

isc_wrospbver 335544561L wrong version of service parameter block

isc_bad_spb_form 335544562L unrecognized service parameter block

isc_svcnotdef 335544563L service <string> is not defined

isc_no_jrn 335544564L long-term journaling not enabled

isc_transliteration_failed 335544565L Cannot transliterate character between character 
sets

isc_start_cm_for_wal 335544566L WAL defined; Cache Manager must be started first

isc_wal_ovflow_log_required 335544567L Overflow log specification required for round-robin 
log

isc_text_subtype 335544568L Implementation of text subtype <digit> not 
located.

isc_dsql_error 335544569L Dynamic SQL Error

isc_dsql_command_err 335544570L Invalid command

isc_dsql_constant_err 335544571L Datatype for constant unknown

isc_dsql_cursor_err 335544572L Cursor unknown

isc_dsql_datatype_err 335544573L Datatype unknown

isc_dsql_decl_err 335544574L Declared cursor already exists

isc_dsql_cursor_update_err 335544575L Cursor not updatable
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isc_dsql_cursor_open_err 335544576L Attempt to reopen an open cursor

isc_dsql_cursor_close_err 335544577L Attempt to reclose a closed cursor

isc_dsql_field_err 335544578L Column unknown

isc_dsql_internal_err 335544579L Internal error

isc_dsql_relation_err 335544580L Table unknown

isc_dsql_procedure_err 335544581L Procedure unknown

isc_dsql_request_err 335544582L Request unknown

isc_dsql_sqlda_err 335544583L SQLDA missing or incorrect version, or incorrect 
number/type of variables

isc_dsql_var_count_err 335544584L Count of columns not equal count of values

isc_dsql_stmt_handle 335544585L Invalid statement handle

isc_dsql_function_err 335544586L Function unknown

isc_dsql_blob_err 335544587L Column is not a Blob

isc_collation_not_found 335544588L COLLATION <string> is not defined

isc_collation_not_for_charset 335544589L COLLATION <string> is not valid for specified 
CHARACTER SET

isc_dsql_dup_option 335544590L Option specified more than once

isc_dsql_tran_err 335544591L Unknown transaction option

isc_dsql_invalid_array 335544592L Invalid array reference

isc_dsql_max_arr_dim_exceeded 335544593L Array declared with too many dimensions

isc_dsql_arr_range_error 335544594L Illegal array dimension range

isc_dsql_trigger_err 335544595L Trigger unknown

isc_dsql_subselect_err 335544596L Subselect illegal in this context

isc_dsql_crdb_prepare_err 335544597L Cannot prepare a CREATE DATABASE/SCHEMA 
statement
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isc_specify_field_err 335544598L must specify column name for view select 
expression

isc_num_field_err 335544599L number of columns does not match select list

isc_col_name_err 335544600L Only simple column names permitted for VIEW WITH 
CHECK OPTION

isc_where_err 335544601L No WHERE clause for VIEW WITH CHECK OPTION

isc_table_view_err 335544602L Only one table allowed for VIEW WITH CHECK OPTION

isc_distinct_err 335544603L DISTINCT, GROUP or HAVING not permitted for VIEW 
WITH CHECK OPTION

isc_key_field_count_err 335544604L FOREIGN KEY column count does not match PRIMARY 
KEY

isc_subquery_err 335544605L No subqueries permitted for VIEW WITH CHECK OPTION

isc_expression_eval_err 335544606L expression evaluation not supported

isc_node_err 335544607L gen.c: node not supported

isc_command_end_err 335544608L Unexpected end of command

isc_index_name 335544609L INDEX <string>

isc_exception_name 335544610L EXCEPTION <string>

isc_field_name 335544611L COLUMN <string>

isc_token_err 335544612L Token unknown

isc_union_err 335544613L union not supported

isc_dsql_construct_err 335544614L Unsupported DSQL construct

isc_field_aggregate_err 335544615L column used with aggregate

isc_field_ref_err 335544616L invalid column reference

isc_order_by_err 335544617L invalid ORDER BY clause

isc_return_mode_err 335544618L Return mode by value not allowed for this datatype
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isc_extern_func_err 335544619L External functions cannot have more than 10 
parameters

isc_alias_conflict_err 335544620L alias <string> conflicts with an alias in the same 
statement

isc_procedure_conflict_error 335544621L alias <string> conflicts with a procedure in the 
same statement

isc_relation_conflict_err 335544622L alias <string> conflicts with a table in the same 
statement

isc_dsql_domain_err 335544623L Illegal use of keyword VALUE

isc_idx_seg_err 335544624L segment count of 0 defined for index <string>

isc_node_name_err 335544625L A node name is not permitted in a secondary, 
shadow, cache or log file name

isc_table_name 335544626L TABLE <string>

isc_proc_name 335544627L PROCEDURE <string>

isc_idx_create_err 335544628L cannot create index <string>

isc_wal_shadow_err 335544629L Write-ahead Log with shadowing configuration not 
allowed

isc_dependency 335544630L there are <long> dependencies

isc_idx_key_err 335544631L too many keys defined for index <string>

isc_dsql_file_length_err 335544632L Preceding file did not specify length, so <string> 
must include starting page number

isc_dsql_shadow_number_err 335544633L Shadow number must be a positive integer

isc_dsql_token_unk_err 335544634L Token unknown - line <long>, char <long>

isc_dsql_no_relation_alias 335544635L there is no alias or table named <string> at this 
scope level

isc_indexname 335544636L there is no index <string> for table <string>

isc_no_stream_plan 335544637L table <string> is not referenced in plan
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isc_stream_twice 335544638L table <string> is referenced more than once in 
plan; use aliases to distinguish

isc_stream_not_found 335544639L table <string> is referenced in the plan but not the 
from list

isc_collation_requires_text 335544640L Invalid use of CHARACTER SET or COLLATE

isc_dsql_domain_not_found 335544641L Specified domain or source column does not exist

isc_index_unused 335544642L index <string> cannot be used in the specified plan

isc_dsql_self_join 335544643L the table <string> is referenced twice; use aliases to 
differentiate

isc_stream_bof 335544644L illegal operation when at beginning of stream

isc_stream_crack 335544645L the current position is on a crack

isc_db_or_file_exists 335544646L database or file exists

isc_invalid_operator 335544647L invalid comparison operator for find operation

isc_conn_lost 335544648L Connection lost to pipe server

isc_bad_checksum 335544649L bad checksum

isc_page_type_err 335544650L wrong page type

isc_ext_readonly_err 335544651L external file could not be opened for output

isc_sing_select_err 335544652L multiple rows in singleton select

isc_psw_attach 335544653L cannot attach to password database

isc_psw_start_trans 335544654L cannot start transaction for password database

isc_invalid_direction 335544655L invalid direction for find operation

isc_dsql_var_conflict 335544656L variable <string> conflicts with parameter in same 
procedure

isc_dsql_no_blob_array 335544657L Array/Blob/DATE datatypes not allowed in 
arithmetic

isc_dsql_base_table 335544658L <string> is not a valid base table of the specified 
view
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isc_duplicate_base_table 335544659L table <string> is referenced twice in view; use an 
alias to distinguish

isc_view_alias 335544660L view <string> has more than one base table; use 
aliases to distinguish

isc_index_root_page_full 335544661L cannot add index, index root page is full.

isc_dsql_blob_type_unknown 335544662L BLOB SUB_TYPE <string> is not defined

isc_req_max_clones_exceeded 335544663L Too many concurrent executions of the same 
request

isc_dsql_duplicate_spec 335544664L duplicate specification of <string> - not supported

isc_unique_key_violation 335544665L violation of PRIMARY or UNIQUE KEY constraint: 
“<string>”

isc_srvr_version_too_old 335544666L server version too old to support all CREATE DATABASE 
options

isc_drdb_completed_with_errs 335544667L drop database completed with errors

isc_dsql_procedure_use_err 335544668L procedure <string> does not return any values

isc_dsql_count_mismatch 335544669L count of column list and variable list do not match

isc_blob_idx_err 335544670L attempt to index Blob column in index <string>

isc_array_idx_err 335544671L attempt to index array column in index <string>

isc_key_field_err 335544672L too few key columns found for index <string> 
(incorrect column name?)

isc_no_delete 335544673L cannot delete

isc_del_last_field 335544674L last column in a table cannot be deleted

isc_sort_err 335544675L sort error

isc_sort_mem_err 335544676L sort error: not enough memory

isc_version_err 335544677L too many versions

isc_inval_key_posn 335544678L invalid key position

isc_no_segments_err 335544679L segments not allowed in expression index <string>

Error code Number Message
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isc_crrp_data_err 335544680L sort error: corruption in data structure

isc_rec_size_err 335544681L new record size of <long> bytes is too big

isc_dsql_field_ref 335544682L Inappropriate self-reference of column

isc_req_depth_exceeded 335544683L request depth exceeded. (Recursive definition?)

isc_no_field_access 335544684L cannot access column <string> in view <string>

isc_no_dbkey 335544685L dbkey not available for multi-table views

isc_jrn_format_err 335544686L journal file wrong format

isc_jrn_file_full 335544687L intermediate journal file full

isc_dsql_open_cursor_request 335544688L The prepare statement identifies a prepare 
statement with an open cursor

isc_ib_error 335544689L InterBase error

isc_cache_redef 335544690L Cache redefined

isc_cache_too_small 335544691L Cache length too small

isc_log_redef 335544692L Log redefined

isc_log_too_small 335544693L Log size too small

isc_partition_too_small 335544694L Log partition size too small

isc_partition_not_supp 335544695L Partitions not supported in series of log file 
specification

isc_log_length_spec 335544696L Total length of a partitioned log must be specified

isc_precision_err 335544697L Precision should be greater than 0

isc_scale_nogt 335544698L Scale cannot be greater than precision

isc_expec_short 335544699L Short integer expected

isc_expec_long 335544700L Long integer expected

isc_expec_ushort 335544701L Unsigned short integer expected

isc_like_escape_invalid 335544702L Invalid ESCAPE sequence

Error code Number Message
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isc_svcnoexe 335544703L service <string> does not have an associated 
executable

isc_net_lookup_err 335544704L Network lookup failure for host “<string>”

isc_service_unknown 335544705L Undefined service <string>/<string>

isc_host_unknown 335544706L Host unknown

isc_grant_nopriv_on_base 335544707L user does not have GRANT privileges on base 
table/view for operation

isc_dyn_fld_ambiguous 335544708L Ambiguous column reference.

isc_dsql_agg_ref_err 335544709L Invalid aggregate reference

isc_complex_view 335544710L navigational stream <long> references a view with 
more than one base table.

isc_unprepared_stmt 335544711L attempt to execute an unprepared dynamic SQL 
statement

isc_expec_positive 335544712L Positive value expected.

isc_dsql_sqlda_value_err 335544713L Incorrect values within SQLDA structure

isc_invalid_array_id 335544714L invalid Blob id

isc_ext_file_uns_op 335544715L operation not supported for EXTERNAL FILE table 
<string>

isc_svc_in_use 335544716L service is currently busy: <string>

isc_err_stack_limit 335544717L stack size insufficient to execute current request

isc_invalid_key 335544718L invalid key for find operation

isc_net_init_error 335544719L error initializing the network software

isc_loadlib_failure 335544720L unable to load required library <string>

isc_network_error 335544721L unable to complete network request to host 
“<string>”

isc_net_connect_err 335544722L failed to establish a connection

isc_net_connect_listen_err 335544723L error while listening for an incoming connection

Error code Number Message

TABLE 6.5 InterBase status array error codes  (continued)
222 INTERBASE 5



INTERBASE STATUS ARRAY ERROR CODES
isc_net_event_connect_err 335544724L failed to establish a secondary connection for event 
processing

isc_net_event_listen_err 335544725L error while listening for an incoming event 
connection request

isc_net_read_err 335544726L error reading data from the connection

isc_net_write_err 335544727L error writing data to the connection

isc_integ_index_deactivate 335544728L cannot deactivate index used by an Integrity 
Constraint

isc_integ_deactivate_primary 335544729L cannot deactivate primary index

isc_unsupported_network_drive 335544732L access to databases on file servers is not supported

isc_io_create_err 335544733L error while trying to create file

isc_io_open_err 335544734L error while trying to open file

isc_io_close_err 335544735L error while trying to close file

isc_io_read_err 335544736L error while trying to read from file

isc_io_write_err 335544737L error while trying to write to file

isc_io_delete_err 335544738L error while trying to delete file

isc_io_access_err 335544739L error while trying to access file

isc_udf_exception 335544740L exception <integer> detected in blob filter or user 
defined function

isc_lost_db_connection 335544741L connection lost to database

isc_no_write_user_priv 335544742L user cannot write to RDB$USER_PRIVILEGES

isc_token_too_long 335544743L token size exceeds limit

isc_max_att_exceeded 335544744L maximum user count exceeded; contact your 
database administrator

isc_login_same_as_role_name 335544745L your login <string> is same as one of the SQL role 
names; ask your database administrator to set up a 
valid InterBase login

Error code Number Message
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isc_reftable_requires_pk 335544746L “REFERENCES table” without “(column)”; requires 
PRIMARY KEY on referenced table

isc_usrname_too_long 335544747L the username entered is too long. Maximum length 
is 31 bytes.

isc_password_too_long 335544748L the password specified is too long. Maximum 
length is 8 bytes.

isc_usrname_required 335544749L a username is required for this operation.

isc_password_required 335544750L a password is required for this operation

isc_bad_protocol 335544751L the network protocol specified is invalid

isc_dup_usrname_found 335544752L a duplicate user name was found in the security 
database

isc_usrname_not_found 335544753L the user name specified was not found in the 
security database

isc_error_adding_sec_record 335544754L an error occurred while attempting to add the user

isc_error_modifying_sec_record 335544755L an error occurred while attempting to modify the 
user record

isc_error_deleting_sec_record 335544756L an error occurred while attempting to delete the 
user record

eisc_rror_updating_sec_db 335544757L an error occurred while updating the security 
database

Error code Number Message
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Chapter 7System Tables and Views

7KLV�FKDSWHU�GHVFULEHV�WKH�,QWHU%DVH�V\VWHP�WDEOHV�DQG�64/�V\VWHP�YLHZV��

,03257$17 2QO\�,QWHU%DVH�V\VWHP�REMHFW�QDPHV�FDQ�EHJLQ�ZLWK�WKH�FKDUDFWHUV�´5'%�µ��1R�RWKHU�REMHFW�
QDPH�LQ�,QWHU%DVH�FDQ�EHJLQ�ZLWK�WKLV�FKDUDFWHU�VHTXHQFH��LQFOXGLQJ�WDEOHV��YLHZV��WULJJHUV��
VWRUHG�SURFHGXUHV��LQGH[HV��JHQHUDWRUV��GRPDLQV��DQG�UROHV�

Overview
7KH�,QWHU%DVH�V\VWHP�WDEOHV�FRQWDLQ�DQG�WUDFN�PHWDGDWD��,QWHU%DVH�DXWRPDWLFDOO\�FUHDWHV�
V\VWHP�WDEOHV�ZKHQ�D�GDWDEDVH�LV�FUHDWHG��(DFK�WLPH�D�XVHU�FUHDWHV�RU�PRGLILHV�PHWDGDWD�
WKURXJK�GDWD�GHILQLWLRQ��WKH�64/�GDWD�GHILQLWLRQ�XWLOLW\�DXWRPDWLFDOO\�XSGDWHV�WKH�V\VWHP�
WDEOHV�

7KH�64/�V\VWHP�YLHZV�SURYLGH�LQIRUPDWLRQ�DERXW�H[LVWLQJ�LQWHJULW\�FRQVWUDLQWV�IRU�D�
GDWDEDVH��7KH\�DUH�D�VXEVHW�RI�YLHZV�GHILQHG�LQ�WKH�64/����VWDQGDUG��6\VWHP�YLHZV�DUH�
FUHDWHG�VHSDUDWHO\�E\�UXQQLQJ�DQ�isql�VFULSW�DIWHU�GDWDEDVH�GHILQLWLRQ��

7R�VHH�V\VWHP�WDEOHV��XVH�WKLV�isql�FRPPDQG�

SHOW SYSTEM TABLES;

7KH�IROORZLQJ�isql�FRPPDQG�OLVWV�V\VWHP�YLHZV�DORQJ�ZLWK�GDWDEDVH�YLHZV�

SHOW VIEWS;
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System tables
7KLV�WDEOH�OLVWV�WKH�,QWHU%DVH�V\VWHP�WDEOHV��7KH�QDPHV�RI�V\VWHP�WDEOHV�DQG�WKHLU�FROXPQV�
VWDUW�ZLWK�5'%��

System views
7KLV�WDEOH�OLVWV�64/�V\VWHP�YLHZV��6LQFH�WKH\�DUH�QRW�DXWRPDWLFDOO\�GHILQHG�E\�,QWHU%DVH��WKH�
QDPHV�RI�V\VWHP�YLHZV�DQG�WKHLU�FROXPQV�GR�QRW�VWDUW�ZLWK�5'%���

RDB$CHARACTER_SETS RDB$LOG_FILES 

RDB$COLLATIONS RDB$PAGES 

RDB$CHECK_CONSTRAINTS RDB$PROCEDURE_PARAMETERS 

RDB$DATABASE RDB$PROCEDURES 

RDB$DEPENDENCIES RDB$REF_CONSTRAINTS 

RDB$EXCEPTIONS RDB$RELATION_CONSTRAINTS 

RDB$FIELD_DIMENSIONS RDB$RELATION_FIELDS 

RDB$FIELDS RDB$RELATIONS 

RDB$FILES RDB$ROLES

RDB$FILTERS RDB$SECURITY_CLASSES

RDB$FORMATS RDB$TRANSACTIONS 

RDB$FUNCTION_ARGUMENTS RDB$TRIGGER_MESSAGES 

RDB$FUNCTIONS RDB$TRIGGERS

RDB$GENERATORS RDB$TYPES

RDB$INDEX_SEGMENTS RDB$USER_PRIVILEGES 

RDB$INDICES RDB$VIEW_RELATIONS 

TABLE 7.1 System tables

CHECK_CONSTRAINTS REFERENTIAL_CONSTRAINTS 

CONSTRAINTS_COLUMN_USAGE TABLE_CONSTRAINTS

TABLE 7.2 System views
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RDB$CHARACTER_SETS
5'%�&+$5$&7(5B6(76�GHVFULEHV�WKH�YDOLG�FKDUDFWHU�VHWV�DYDLODEOH�LQ�,QWHU%DVH�

Column name Datatype
Lengt
h Description

RDB$CHARACTER_SET_NAME CHAR 31 Name of a character set that InterBase recognizes 

RDB$FORM_OF_USE CHAR 31 Reserved for internal use. Subtype 2

RDB$NUMBER_OF_CHARACTERS INTEGER Number of characters in a particular character set; 
for example, the set of Japanese characters

RDB$DEFAULT_COLLATE_NAME CHAR 31 Subtype 2: default collation sequence for the 
character set 

RDB$CHARACTER_SET_ID SMALLINT A unique identification for the character set

RDB$SYSTEM_FLAG SMALLINT Indicates whether the character set is:

• User-defined (value of 0 or NULL)

• System-defined (value of 1)

RDB$DESCRIPTION BLOB 80 Subtype text: Contains a user-written description 
of the character set 

RDB$FUNCTION_NAME CHAR 31 Reserved for internal use; subtype 2

RDB$BYTES_PER_CHARACTER SMALLINT Size of character in bytes

TABLE 7.3 RDB$CHARACTER_SETS
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RDB$CHECK_CONSTRAINTS
5'%�&+(&.B&21675$,176�VWRUHV�GDWDEDVH�LQWHJULW\�FRQVWUDLQW�LQIRUPDWLRQ�IRU�&+(&.�
FRQVWUDLQWV��,Q�DGGLWLRQ��WKH�WDEOH�VWRUHV�LQIRUPDWLRQ�IRU�FRQVWUDLQWV�LPSOHPHQWHG�ZLWK�127�
18//�

RDB$COLLATIONS
5'%�&2//$7,216�UHFRUGV�WKH�YDOLG�FROODWLQJ�VHTXHQFHV�DYDLODEOH�IRU�XVH�LQ�,QWHU%DVH�

Column name
Datatyp
e Length Description

RDB$CONSTRAINT_NAME CHAR 31 Subtype 2: Name of a CHECK or NOT NULL constraint

RDB$TRIGGER_NAME CHAR 31 Subtype 2: Name of the trigger that enforces the CHECK 
constraint; for a NOT NULL constraint, name of the source 
column in RDB$RELATION_FIELDS

TABLE 7.4 RDB$CHECK_CONSTRAINTS

Column name Datatype Length Description

RDB$COLLATION_NAME CHAR 31 Name of a valid collation sequence in InterBase 

RDB$COLLATION_ID SMALLINT Unique identifier for the collation sequence

RDB$CHARACTER_SET_ID SMALLINT Identifier of the underlying character set of this 
collation sequence

• Required before collation can proceed

• Determines which character set is in use 
Corresponds to the RDB$CHARACTER_SET_ID 
column in the RDB$CHARACTER_SETS table

RDB$COLLATION_ATTRIBUTES SMALLINT Reserved for internal use

TABLE 7.5 RDB$COLLATIONS
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RDB$DATABASE
5'%�'$7$%$6(�GHILQHV�D�GDWDEDVH��

RDB$SYSTEM_FLAG SMALLINT Indicates whether the generator is:

• User-defined (value of 0)

• System-defined (value greater than 0)

RDB$DESCRIPTION BLOB 80 Subtype Text: Contains a user-written description 
of the collation sequence

RDB$FUNCTION_NAME CHAR 31 Reserved for internal use

Column name Datatype Length Description

RDB$DESCRIPTION BLOB 80 Subtype Text: Contains a user-written 
description of the database; when a comment is 
included in a CREATE or ALTER SCHEMA|DATABASE 
statement, isql writes to this column

RDB$RELATION_ID SMALLINT For internal use by InterBase 

RDB$SECURITY_CLASS CHAR 31 Subtype 2: Security class defined in the 
RDB$SECURITY_CLASSES table; the access control 
limits described in the named security class 
apply to all database usage

RDB$CHARACTER_SET_NAME CHAR 31 Subtype 2; Name of character set

TABLE 7.6 RDB$DATABASE

Column name Datatype Length Description

TABLE 7.5 RDB$COLLATIONS  (continued)
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RDB$DEPENDENCIES
5'%�'(3(1'(1&,(6�NHHSV�WUDFN�RI�WKH�WDEOHV�DQG�FROXPQV�XSRQ�ZKLFK�RWKHU�V\VWHP�
REMHFWV�GHSHQG��7KHVH�REMHFWV�LQFOXGH�YLHZV��WULJJHUV��DQG�FRPSXWHG�FROXPQV��,QWHU%DVH�XVHV�
WKLV�WDEOH�WR�HQVXUH�WKDW�D�FROXPQ�RU�WDEOH�FDQQRW�EH�GHOHWHG�LI�LW�LV�XVHG�E\�DQ\�RWKHU�REMHFW��

Column name Datatype
Lengt
h Description

RDB$DEPENDENT_NAME CHAR 31 Subtype 2; names the object this table tracks: a view, 
trigger, or computed column

RDB$DEPENDED_ON_NAME CHAR 31 Subtype 2; names the table referenced by the object 
named above 

RDB$FIELD_NAME CHAR 31 Subtype 2; names the column referenced by the 
object named above 

RDB$DEPENDENT_TYPE SMALLINT Describes the object type of the object referenced in 
the RDB$DEPENDENT_NAME column; type codes 
(RDB$TYPES):

• 0 - table

• 1 - view

• 2 - trigger

• 3 - computed_field

• 4 - validation

• 5 - procedure

• 6 - expression_index

• 7 - exception

• 8 - user

• 9 - field

• 10 - index

All other values are reserved for future use

TABLE 7.7 RDB$DEPENDENCIES
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RDB$EXCEPTIONS
5'%�(;&(37,216�GHVFULEHV�HUURU�FRQGLWLRQV�UHODWHG�WR�VWRUHG�SURFHGXUHV��LQFOXGLQJ�
XVHU�GHILQHG�H[FHSWLRQV�

RDB$DEPENDED_ON_TYPE SMALLINT Describes the object type of the object referenced in 
the RDB$DEPENDED_ON_NAME column; type codes 
(RDB$TYPES):

• 0 - table

• 1 - view

• 2 - trigger

• 3 - computed_field

• 4 - validation

• 5 - procedure

• 6 - expression_index

• 7 - exception

• 8 - user

• 9 - field

• 10 - index

All other values are reserved for future use

Column name Datatype Length Description

RDB$EXCEPTION_NAME CHAR 31 Subtype 2; exception name

RDB$EXCEPTION_NUMBER INTEGER Number for the exception

RDB$MESSAGE VARCHAR 78 Text of exception message

RDB$DESCRIPTION BLOB 80 Subtype Text: Text description of the exception

RDB$SYSTEM_FLAG SMALLINT Indicates whether the exception is:

• User-defined (value of 0)

• System-defined (value greater than 0)

TABLE 7.8 RDB$EXCEPTIONS

Column name Datatype
Lengt
h Description

TABLE 7.7 RDB$DEPENDENCIES
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RDB$FIELD_DIMENSIONS
5'%�),(/'B',0(16,216�GHVFULEHV�HDFK�GLPHQVLRQ�RI�DQ�DUUD\�FROXPQ��

RDB$FIELDS
5'%�),(/'6�GHILQHV�WKH�FKDUDFWHULVWLFV�RI�D�FROXPQ��(DFK�GRPDLQ�RU�FROXPQ�KDV�D�
FRUUHVSRQGLQJ�URZ�LQ�5'%�),(/'6��&ROXPQV�DUH�DGGHG�WR�WDEOHV�E\�PHDQV�RI�DQ�HQWU\�LQ�WKH�
5'%�5(/$7,21B),(/'6�WDEOH��ZKLFK�GHVFULEHV�ORFDO�FKDUDFWHULVWLFV�

)RU�GRPDLQV��5'%�),(/'6�LQFOXGHV�GRPDLQ�QDPH��QXOO�VWDWXV��DQG�GHIDXOW�YDOXHV��64/�
FROXPQV�DUH�GHILQHG�LQ�5'%�5(/$7,21B),(/'6��)RU�ERWK�GRPDLQV�DQG�VLPSOH�FROXPQV����
PD\�FRQWDLQ�GHIDXOW�DQG�QXOO�VWDWXV�LQIRUPDWLRQ�

Column name Datatype Length Description

RDB$FIELD_NAME CHAR 31 Subtype 2; names the array column described by this table; 
the column name must exist in the RDB$FIELD_NAME column 
of RDB$FIELDS

RDB$DIMENSION SMALLINT Identifies one dimension of the ARRAY column; the first 
dimension is identified by the integer 0 

RDB$LOWER_BOUND INTEGER Indicates the lower bound of the previously specified 
dimension

RDB$UPPER_BOUND INTEGER Indicates the upper bound of the previously specified 
dimension

TABLE 7.9 RDB$FIELD_DIMENSIONS

Column name Datatype Length Description

RDB$FIELD_NAME CHAR 31 Unique name of a domain or system-assigned name 
for a column, starting with SQLnnn; the actual column 
names are stored in the RDB$FIELD_SOURCE column of 
RDB$RELATION_FIELDS 

RDB$QUERY_NAME CHAR 31 Not used for SQL objects

RDB$VALIDATION_BLR BLOB 80 Not used for SQL objects

TABLE 7.10 RDB$FIELDS
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RDB$VALIDATION_SOURCE BLOB 80 Not used for SQL objects

RDB$COMPUTED_BLR BLOB 80 Subtype BLR; for computed columns, contains the BLR 
(Binary Language Representation) of the expression 
the database evaluates at the time of execution

RDB$COMPUTED_SOURCE BLOB 80 Subtype Text: For computed columns, contains the 
original CHAR source expression for the column

RDB$DEFAULT_VALUE BLOB 80 Stores default rule; subtype BLR

RDB$DEFAULT_SOURCE BLOB 80 Subtype Text; SQL description of a default value

RDB$FIELD_LENGTH SMALLINT Contains the length of the column defined in this row; 
non-CHAR column lengths are:

• D_FLOAT - 8

• DOUBLE - 8

• DATE - 8

• BLOB - 8

• SHORT - 2

• LONG - 4

• QUAD - 8

• FLOAT - 4

RDB$FIELD_SCALE SMALLINT Stores negative scale for numeric and decimal types 

Column name Datatype Length Description

TABLE 7.10 RDB$FIELDS  (continued)
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RDB$FIELD_TYPE SMALLINT Specifies the datatype of the column being defined; 
changing the value of this column automatically 
changes the datatype for all columns based on the 
column being defined 

Valid values are:

• SMALLINT - 7

• INTEGER - 8

• QUAD - 9

• FLOAT - 10

• D_FLOAT - 11

• CHAR - 14

• DOUBLE - 27

• DATE - 35

• VARCHAR - 37

• BLOB - 261

Restrictions:

• The value of this column cannot be changed to or 
from Blob

• Non-numeric data causes a conversion error in a 
column changed from CHAR to numeric

Changing data from CHAR to numeric and back again 
adversely affects index performance; for best results, 
delete and re-create indexes when making this type 
of change

Column name Datatype Length Description

TABLE 7.10 RDB$FIELDS  (continued)
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RDB$FIELD_SUB_TYPE SMALLINT Used to distinguish types of Blobs; predefined 
subtypes for Blob columns are:

• 0 - unspecified 

• 1 - text

• 2 - BLR (Binary 
Language 
Representation) 

• 3 - access control list

• 4 - reserved for future 
use

• 5 - encoded description 
of a table’s current 
metadata 

• 6 - description of 
multi-database 
transaction that finished 
irregularly

Predefined subtypes for CHAR columns are:

• 0 - unspecified

• 1 - fixed BINARY data

Corresponds to the RDB$FIELD_SUB_TYPE column in the 
RDB$COLLATIONS table

RDB$MISSING_VALUE BLOB 80 Not used for SQL objects

RDB$MISSING_SOURCE BLOB 80 Not used for SQL objects

RDB$DESCRIPTION BLOB 80 Subtype Text: Contains a user-written description of 
the column being defined 

RDB$SYSTEM_FLAG SMALLINT For system tables

RDB$QUERY_HEADER BLOB 80 Not used for SQL objects

RDB$SEGMENT_LENGTH SMALLINT Used for Blob columns only; a non-binding 
suggestion for the length of Blob buffers

RDB$EDIT_STRING VARCHAR 125 Not used for SQL objects

RDB$EXTERNAL_LENGTH SMALLINT Length of the column as it exists in an external table; 
if the column is not in an external table, this value is 0

RDB$EXTERNAL_SCALE SMALLINT Scale factor for an external column of an integer 
datatype; the scale factor is the power of 10 by which 
the integer is multiplied

Column name Datatype Length Description

TABLE 7.10 RDB$FIELDS  (continued)
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RDB$EXTERNAL_TYPE SMALLINT Indicates the datatype of the column as it exists in an 
external table; valid values are:

• SMALLINT - 7

• INTEGER - 8

• QUAD - 9

• FLOAT - 10

• D_FLOAT - 11

• CHAR - 14

• DOUBLE - 27

• DATE - 35

• VARCHAR - 37

• ‘C’ string (null 
terminated text) - 40 

• BLOB - 261

RDB$DIMENSIONS SMALLINT For an ARRAY datatype, specifies the number of 
dimensions in the array; for a non-array column, the 
value is 0

RDB$NULL_FLAG SMALLINT Indicates whether a column can contain a NULL value

Valid values are:

• Empty: Can contain NULL values

• 1: Cannot contain NULL values

RDB$CHARACTER_LENGTH SMALLINT Length of character in bytes

RDB$COLLATION_ID SMALLINT Unique identifier for the collation sequence

RDB$CHARACTER_SET_ID SMALLINT ID indicating character set for the character or Blob 
columns; joins to the CHARACTER_SET_ID column of the 
RDB$CHARACTER_SETS system table

Column name Datatype Length Description

TABLE 7.10 RDB$FIELDS  (continued)
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RDB$FILES
5'%�),/(6�OLVWV�WKH�VHFRQGDU\�ILOHV�DQG�VKDGRZ�ILOHV�IRU�D�GDWDEDVH�

Column name Datatype
Lengt
h Description

RDB$FILE_NAME VARCHAR 253 Names either a secondary file or a shadow file for the 
database

RDB$FILE_SEQUENCE SMALLINT Either the order that secondary files are to be used in the 
database or the order of files within a shadow set

RDB$FILE_START INTEGER Specifies the starting page number for a secondary file or 
shadow file

RDB$FILE_LENGTH INTEGER Specifies the file length in blocks

RDB$FILE_FLAGS SMALLINT Reserved for system use

RDB$SHADOW_NUMBER SMALLINT Set number: indicates to which shadow set the file 
belongs; if the value of this column is 0 or missing, 
InterBase assumes the file being defined is a secondary 
file, not a shadow file

TABLE 7.11 RDB$FILES
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RDB$FILTERS
5'%�),/7(56�WUDFNV�LQIRUPDWLRQ�DERXW�D�%ORE�ILOWHU�

Column name Datatype Length Description

RDB$FUNCTION_NAME CHAR 31 Unique name for the filter defined by this row 

RDB$DESCRIPTION BLOB 80 Subtype Text: Contains a user-written description of the filter 
being defined 

RDB$MODULE_NAME VARCHAR 253 Names the library where the filter executable is stored

RDB$ENTRYPOINT CHAR 31 The entry point within the filter library for the Blob filter 
being defined

RDB$INPUT_SUB_TYPE SMALLINT The Blob subtype of the input data

RDB$OUTPUT_SUB_TYPE SMALLINT The Blob subtype of the output data

RDB$SYSTEM_FLAG SMALLINT Indicates whether the filter is:

• User-defined (value of 0)

• System-defined (value greater than 0)

TABLE 7.12 RDB$FILTERS
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RDB$FORMATS
5'%�)250$76�NHHSV�WUDFN�RI�WKH�IRUPDWV�RI�WKH�FROXPQV�LQ�D�WDEOH��,QWHU%DVH�DVVLJQV�WKH�
WDEOH�D�QHZ�IRUPDW�QXPEHU�DW�HDFK�FKDQJH�WR�D�FROXPQ�GHILQLWLRQ��7KLV�WDEOH�DOORZV�H[LVWLQJ�
DSSOLFDWLRQ�SURJUDPV�WR�DFFHVV�D�FKDQJHG�WDEOH��ZLWKRXW�QHHGLQJ�WR�EH�UHFRPSLOHG�

RDB$FUNCTION_ARGUMENTS
5'%�)81&7,21B$5*80(176�GHILQHV�WKH�DWWULEXWHV�RI�D�IXQFWLRQ�DUJXPHQW�

Column name Datatype
Lengt
h Description

RDB$RELATION_ID SMALLINT Names a table that exists in RDB$RELATIONS

RDB$FORMAT SMALLINT Specifies the format number of the table; a table can have any 
number of different formats, depending on the number of 
updates to the table

RDB$DESCRIPTOR BLOB 80 Subtype Format: Lists each column in the table, along with its 
datatype, length, and scale (if applicable) 

TABLE 7.13 RDB$FORMATS

Column name Datatype
Lengt
h Description

RDB$FUNCTION_NAME CHAR 31 Unique name of the function with which the 
argument is associated; must correspond to a function 
name in RDB$FUNCTIONS

RDB$ARGUMENT_POSITION SMALLINT Position of the argument described in the 
RDB$FUNCTION_NAME column in relation to the 
other arguments

RDB$MECHANISM SMALLINT Specifies whether the argument is passed by value 
(value of 0) or by reference (value of 1)

TABLE 7.14 RDB$FUNCTION_ARGUMENTS
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RDB$FIELD_TYPE SMALLINT Datatype of the argument being defined

Valid values are: 

• SMALLINT - 7

• INTEGER - 8

• QUAD - 9

• FLOAT - 10

• D_FLOAT - 11

• CHAR - 14

• DOUBLE - 27

• DATE - 35

• VARCHAR - 37

• BLOB - 261

RDB$FIELD_SCALE SMALLINT Scale factor for an argument that has an integer 
datatype; the scale factor is the power of 10 by which 
the integer is multiplied

RDB$FIELD_LENGTH SMALLINT Contains the length of the argument defined in this 
row

Valid column lengths are:

• SMALLINT - 2

• INTEGER - 4

• QUAD - 8

• FLOAT - 4

• D_FLOAT - 8

• DOUBLE - 8

• DATE - 8

• BLOB - 8

RDB$FIELD_SUBTYPE SMALLINT Reserved for future use

RDB$CHARACTER_SET_ID SMALLINT Unique numeric identifier for a character set

Column name Datatype
Lengt
h Description

TABLE 7.14 RDB$FUNCTION_ARGUMENTS  (continued)
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RDB$FUNCTIONS
5'%�)81&7,216�GHILQHV�D�XVHU�GHILQHG�IXQFWLRQ�

Column name Datatype
Lengt
h Description

RDB$FUNCTION_NAME CHAR 31 Unique name for a function

RDB$FUNCTION_TYPE SMALLINT Reserved for future use

RDB$QUERY_NAME CHAR 31 Alternate name for the function that can be used in isql

RDB$DESCRIPTION BLOB 80 Subtype Text: Contains a user-written description of 
the function being defined 

RDB$MODULE_NAME VARCHAR 253 Names the function library where the executable 
function is stored

RDB$ENTRYPOINT CHAR 31 Entry point within the function library for the function 
being defined

RDB$RETURN_ARGUMENT SMALLINT Position of the argument returned to the calling 
program; this position is specified in relation to other 
arguments

RDB$SYSTEM_FLAG SMALLINT Indicates whether the function is:

• User-defined (value of 0)

• System-defined (value of 1)

TABLE 7.15 RDB$FUNCTIONS
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RDB$GENERATORS
5'%�*(1(5$7256�VWRUHV�LQIRUPDWLRQ�DERXW�JHQHUDWRUV��ZKLFK�SURYLGH�WKH�DELOLW\�WR�
JHQHUDWH�D�XQLTXH�LGHQWLILHU�IRU�D�WDEOH��

RDB$INDEX_SEGMENTS
5'%�,1'(;B6(*0(176�VSHFLILHV�WKH�FROXPQV�WKDW�FRPSULVH�DQ�LQGH[�IRU�D�WDEOH��0RGLI\LQJ�
WKHVH�URZV�FRUUXSWV�UDWKHU�WKDQ�FKDQJHV�DQ�LQGH[�XQOHVV�WKH�5'%�,1',&(6�URZ�LV�GHOHWHG�DQG�
UH�FUHDWHG�LQ�WKH�VDPH�WUDQVDFWLRQ��

Column name Datatype Length Description

RDB$GENERATOR_NAME CHAR 31 Name of the table to contain the unique identifier produced by the 
number generator 

RDB$GENERATOR_ID SMALLINT Unique system-assigned ID number for the generator

RDB$SYSTEM_FLAG SMALLINT Indicates whether the generator is:

• User-defined (value of 0)

• System-defined (value greater than 0)

TABLE 7.16 RDB$GENERATORS

Column name Datatype Length Description

RDB$INDEX_NAME CHAR 31 The index associated with this index segment; if the value of this 
column changes, the RDB$INDEX_NAME column in RDB$INDICES 
must also be changed

RDB$FIELD_NAME CHAR 31 The index segment being defined; the value of this column must 
match the value of the RDB$FIELD_NAME column in 
RDB$RELATION_FIELDS

RDB$FIELD_POSITION SMALLINT Position of the index segment being defined; corresponds to the 
sort order of the index 

TABLE 7.17 RDB$INDEX_SEGMENTS
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RDB$INDICES
5'%�,1',&(6�GHILQHV�WKH�LQGH[�VWUXFWXUHV�WKDW�DOORZ�,QWHU%DVH�WR�ORFDWH�URZV�LQ�WKH�GDWDEDVH�
PRUH�TXLFNO\��%HFDXVH�,QWHU%DVH�SURYLGHV�ERWK�VLPSOH�LQGH[HV��D�VLQJOH�NH\�FROXPQ��DQG�
PXOWL�VHJPHQW�LQGH[HV��PXOWLSOH�NH\�FROXPQV���HDFK�LQGH[�GHILQHG�LQ�WKLV�WDEOH�PXVW�KDYH�
FRUUHVSRQGLQJ�RFFXUUHQFHV�LQ�WKH�5'%�,1'(;B6(*0(176�WDEOH��

Column name
Datatyp
e Length Description

RDB$INDEX_NAME CHAR 31 Names the index being defined; if the value of this column changes, change 
its value in the RDB$INDEX_SEGMENTS table

RDB$RELATION_NAME CHAR 31 Names the table associated with this index; the table must be defined in the 
RDB$RELATIONS table

RDB$INDEX_ID SMALLINT Contains an internal identifier for the index being defined; do not write to 
this column

RDB$UNIQUE_FLAG SMALLINT Specifies whether the index allows duplicate values 

Values: 

• 0 - allows duplicate values

• 1 - does not allow duplicate values 

Eliminate duplicates before creating a unique index

RDB$DESCRIPTION BLOB 80 Subtype Text: User-written description of the index 

RDB$SEGMENT_COUNT SMALLINT Number of segments in the index; a value of 1 indicates a simple index

RDB$INDEX_INACTIVE SMALLINT Indicates whether the index is:

• Active (value of 0) 

• Inactive (value of 2)

RDB$INDEX_TYPE SMALLINT Reserved for future use

RDB$FOREIGN_KEY CHAR 31 Name of FOREIGN KEY constraint for which the index is implemented 

RDB$SYSTEM_FLAG SMALLINT Indicates whether the index is:

• User-defined (value of 0)

• System-defined (value greater than 0)

TABLE 7.18 RDB$INDICES
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RDB$LOG_FILES
5'%�/2*B),/(6�VWRUHV�:$/�SURWRFRO�ILOH�LQIRUPDWLRQ�IRU�D�GDWDEDVH�

RDB$EXPRESSION_BLR BLOB 80 Subtype BLR: Contains the BLR (Binary Language Representation) for the 
expression, evaluated by the database at execution time; used for PC 
semantics 

RDB$EXPRESSION_SOURCE BLOB 80 Subtype Text: Contains original text source for the column; used for PC 
semantics 

RDB$STATISTICS DOUBLE
PRECISION

Selectivity factor for the index; the optimizer uses index selectivity, a 
measure of uniqueness for indexed columns, to choose an access strategy 
for a query

Column name Datatype Length Description

RDB$FILE_NAME VARCHAR 253 Name of the current log file

RDB$FILE_SEQUENCE SMALLINT Log file sequence file number

RDB$FILE_LENGTH INTEGER Log file size in kilobytes

RDB$FILE_PARTITIONS SMALLINT Number of log file partitions

RDB$FILE_P_OFFSET INTEGER

RDB$FILE_FLAGS SMALLINT Flags for RBD$LOG_FILES:

1 - LOG_serial: Any serial log file, including default log 
configuration and overflow files

2 - LOG_default: If log file name is not specified, the default is 
database-name.log.n.

4 - LOG_raw: On raw device

8 - LOG_overflow: Overflow files 

TABLE 7.19 RDB$LOG_FILES

Column name
Datatyp
e Length Description

TABLE 7.18 RDB$INDICES  (continued)
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RDB$PAGES
5'%�3$*(6�NHHSV�WUDFN�RI�HDFK�SDJH�DOORFDWHG�WR�WKH�GDWDEDVH��0RGLI\LQJ�WKLV�WDEOH�LQ�DQ\�
ZD\�FRUUXSWV�D�GDWDEDVH�

Column name Datatype Length Description

RDB$PAGE_NUMBER INTEGER The physically allocated page number

RDB$RELATION_ID SMALLINT Identifier number of the table for which this page is allocated

RDB$PAGE_SEQUENCE INTEGER The sequence number of this page in the table to other pages 
allocated for the previously identified table

RDB$PAGE_TYPE SMALLINT Describes the type of page; this information is for system use 
only

TABLE 7.20 RDB$PAGES
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RDB$PROCEDURE_PARAMETERS
5'%�352&('85(B3$5$0(7(56�VWRUHV�LQIRUPDWLRQ�DERXW�HDFK�SDUDPHWHU�IRU�HDFK�RI�D�
GDWDEDVH·V�SURFHGXUHV�

Column name Datatype Length Description

RDB$PARAMETER_NAME CHAR 31 Parameter name

RDB$PROCEDURE_NAME CHAR 31 Name of the procedure in which the parameter is used

RDB$PARAMETER_NUMBER SMALLINT Parameter sequence number

RDB$PARAMETER_TYPE SMALLINT Parameter datatype

Values are:

• 0 = input

• 1 = output

RDB$FIELD_SOURCE CHAR 31 Global column name

RDB$DESCRIPTION BLOB 80 Subtype Text: User-written description of the parameter 

RDB$SYSTEM_FLAG SMALLINT Indicates whether the parameter is:

• User-defined (value of 0)

• System-defined (value greater than 0)

TABLE 7.21 RDB$PROCEDURE_PARAMETERS
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RDB$PROCEDURES
5'%�352&('85(6�VWRUHV�LQIRUPDWLRQ�DERXW�D�GDWDEDVH·V�VWRUHG�SURFHGXUHV�

Column name Datatype Length Description

RDB$PROCEDURE_NAME CHAR 31 Procedure name

RDB$PROCEDURE_ID SMALLINT Procedure number

RDB$PROCEDURE_INPUTS SMALLINT Number of input parameters

PROCEDURE_OUTPUTS SMALLINT Number of output parameters

RDB$DESCRIPTION BLOB 80 Subtype Text: User-written description of the procedure 

RDB$PROCEDURE_SOURCE BLOB 80 Subtype Text: Source code for the procedure 

RDB$PROCEDURE_BLR BLOB 80 Subtype BLR: BLR (Binary Language Representation) of the 
procedure source

RDB$SECURITY_CLASS CHAR 31 Security class of the procedure

RDB$OWNER_NAME CHAR 31 User who created the procedure (the owner for SQL security 
purposes)

RDB$RUNTIME BLOB 80 Subtype Summary: Describes procedure metadata; used for 
performance enhancement 

RDB$SYSTEM_FLAG SMALLINT Indicates whether the procedure is:

• User-defined (value of 0)

• System-defined (value greater than 0)

TABLE 7.22 RDB$PROCEDURES
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RDB$REF_CONSTRAINTS
5'%�5()B&21675$,176�VWRUHV�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQW�LQIRUPDWLRQ�

RDB$RELATION_CONSTRAINTS
5'%�5(/$7,21B&21675$,176�VWRUHV�LQIRUPDWLRQ�DERXW�LQWHJULW\�FRQVWUDLQWV�IRU�WDEOHV�

Column name Datatype Length Description

RDB$CONSTRAINT_NAME CHAR 31 Name of a referential constraint

RDB$CONST_NAME_UQ CHAR 31 Name of a referenced PRIMARY KEY or UNIQUE constraint

RDB$MATCH_OPTION CHAR 7 Reserved for later use; currently defaults to FULL

RDB$UPDATE_RULE CHAR 11 Specifies the type of action on the foreign key when the primary key is 
updated; values are NO ACTION, CASCADE, SET NULL, or SET DEFAULT

RDB$DELETE_RULE CHAR 11 Specifies the type of action on the foreign key when the primary key is 
DELETED; values are NO ACTION, CASCADE, SET NULL, or SET DEFAULT

TABLE 7.23 RDB$REF_CONSTRAINTS

Column name Datatype Length Description

RDB$CONSTRAINT_NAME CHAR 31 Name of a table constraint

RDB$CONSTRAINT_TYPE CHAR 11 Type of table constraint 

Constraint types are: 

RIMARY KEY

UNIQUE

FOREIGN KEY

PCHECK 

NOT NULL

RDB$RELATION_NAME CHAR 31 Name of the table for which the constraint is defined

RDB$DEFERRABLE CHAR 3 Reserved for later use; currently defaults to No

RDB$INITIALLY_DEFERRED CHAR 3 Reserved for later use; currently defaults to No

RDB$INDEX_NAME CHAR 31 Name of the index used by UNIQUE, PRIMARY KEY, or FOREIGN KEY constraints

TABLE 7.24 RDB$RELATION_CONSTRAINTS
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RDB$RELATION_FIELDS
RDB$RELATION_FIELDS
)RU�GDWDEDVH�WDEOHV��5'%�5(/$7,21B),(/'6�OLVWV�FROXPQV�DQG�GHVFULEHV�FROXPQ�
FKDUDFWHULVWLFV�IRU�GRPDLQV�

64/�FROXPQV�DUH�GHILQHG�LQ�5'%�5(/$7,21B),(/'6��7KH�FROXPQ�QDPH�LV�FRUUHODWHG�LQ�WKH�
5'%�),(/'B6285&(�FROXPQ�WR�DQ�XQGHUO\LQJ�HQWU\�LQ�5'%�),(/'6�WKDW�FRQWDLQV�D�V\VWHP�
QDPH��´64/��Q!µ���7KLV�HQWU\�LQFOXGHV�LQIRUPDWLRQ�DERXW�FROXPQ�W\SH��OHQJWK��HWF��)RU�
ERWK�GRPDLQV�DQG�VLPSOH�FROXPQV��WKLV�WDEOH�PD\�FRQWDLQ�GHIDXOW�DQG�QXOODELOLW\�LQIRUPDWLRQ��

Column name
Datatyp
e Length Description

RDB$FIELD_NAME CHAR 31 Name of the column whose characteristics being defined; the combination of 
the values in this column and in the RDB$RELATION_NAME column in this table 
must be unique

RDB$RELATION_NAME CHAR 31 Table to which a particular column belongs; a table with this name must 
appear in RDB$RELATIONS

The combination of the values in this column and in the RDB$FIELD column in 
this table must be unique

RDB$FIELD_SOURCE CHAR 31 The name for this column in the RDB$FIELDS table; if the column is based on a 
domain, contains the domain name

RDB$QUERY_NAME CHAR 31 Alternate column name for use in isql; supersedes the value in RDB$FIELDS

RDB$BASE_FIELD CHAR 31 Views only: The name of the column from RDB$FIELDS in a table or view that is 
the base for a view column being defined; for the base column:

• RDB$BASE_FIELD provides the column name 

• RDB$VIEW_CONTEXT, a column in this table, provides the source table name

RDB$EDIT_STRING VARCHAR 125 Not used in SQL

RDB$FIELD_POSITION SMALLINT The position of the column in relation to other columns:

• isql obtains the ordinal position for displaying column values when printing 
rows from this column

• gpre uses the column order for SELECT and INSERT statements

If two or more columns in the same table have the same value for this column, 
those columns appear in random order

RDB$QUERY_HEADER BLOB 80 Not used in SQL

TABLE 7.25 RDB$RELATION_FIELDS
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RDB$UPDATE_FLAG SMALLINT Not used by InterBase; included for compatibility with other DSRI-based 
systems

RDB$FIELD_ID SMALLINT Identifier for use in BLR (Binary Language Representation) to name the column

• Because this identifier changes during backup and restoration of the 
database, try to use it in transient requests only

• Do not modify this column

RDB$VIEW_CONTEXT SMALLINT Alias used to qualify view columns by specifying the table location of the base 
column; it must have the same value as the alias used in the view BLR (Binary 
Language Representation) for this context stream

RDB$DESCRIPTION BLOB 80 Subtype Text: User-written description of the column being defined 

RDB$DEFAULT_VALUE BLOB 80 Subtype BLR: BLR (Binary Language Representation) for default clause

RDB$SYSTEM_FLAG SMALLINT Indicates whether the column is:

• User-defined (value of 0)

• System-defined (value greater than 0)

RDB$SECURITY_CLASS CHAR 31 Names a security class defined in the RDB$SECURITY_CLASSES table; the access 
restrictions defined by this security class apply to all users of this column

RDB$COMPLEX_NAME CHAR 31 Reserved for future use

RDB$NULL_FLAG SMALLINT Indicates whether the column may contain NULLs

RDB$DEFAULT_SOURCE BLOB 80 Subtype Text: SQL source to define defaults

RDB$COLLATION_ID SMALLINT Unique identifier for the collation sequence

Column name
Datatyp
e Length Description

TABLE 7.25 RDB$RELATION_FIELDS  (continued)
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RDB$RELATIONS
5'%�5(/$7,216�GHILQHV�VRPH�RI�WKH�FKDUDFWHULVWLFV�RI�WDEOHV�DQG�YLHZV��2WKHU�
FKDUDFWHULVWLFV��VXFK�DV�WKH�FROXPQV�LQFOXGHG�LQ�WKH�WDEOH�DQG�D�GHVFULSWLRQ�RI�HDFK�FROXPQ��
DUH�VWRUHG�LQ�WKH�5'%�5(/$7,21B),(/'6�WDEOH�

Column name Datatype Length Description

RDB$VIEW_BLR BLOB 80 Subtype BLR: For a view, contains the BLR (Binary Language 
Representation) of the query InterBase evaluates at the time of 
execution 

RDB$VIEW_SOURCE BLOB 80 Subtype Text: For a view, contains the original source query for 
the view definition 

RDB$_DESCRIPTION BLOB 80 Subtype Text: Contains a user-written description of the table 
being defined

RDB$RELATION_ID SMALLINT Contains the internal identification number used in BLR (Binary 
Language Representation) requests; do not modify this column

RDB$SYSTEM_FLAG SMALLINT Indicates the contents of a table, either:

• User-data (value of 0)

• System information (value greater than 0)

Do not set this column to 1 when creating tables

RDB$DBKEY_LENGTH SMALLINT Length of the database key 

Values are:

• For tables: 8

• For views: 8 times the number of tables referenced in the view 
definition

Do not modify the value of this column

RDB$FORMAT SMALLINT For InterBase internal use only; do not modify

RDB$FIELD_ID SMALLINT The number of columns in the table; this column is maintained 
by InterBase: do not modify the value of this column

RDB$RELATION_NAME CHAR 31 The unique name of the table defined by this row

RDB$SECURITY_CLASS CHAR 31 Security class defined in the RDB$SECURITY_CLASSES table; access 
controls defined in the security class apply to all uses of this table

TABLE 7.26 RDB$RELATIONS
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RDB$ROLES
5'%�UROHV�OLVWV�UROHV�WKDW�KDYH�EHHQ�GHILQHG�LQ�WKH�GDWDEDVH�DQG�WKH�RZQHU�RI�HDFK�UROH��

RDB$EXTERNAL_FILE VARCHAR 253 The file in which the external table is stored; an external file can 
be either an Apollo AEGIS stream file or a VAX RMS file 

• If this is blank, the table does not correspond to an external file

RDB$RUNTIME BLOB 80 Subtype Summary: Describes table metadata; used for 
performance enhancement

RDB$EXTERNAL_DESCRIPTION BLOB 80 Subtype EXTERNAL_FILE_DESCRIPTION; user-written description of 
the external file 

RDB$OWNER_NAME CHAR 31 Identifies the creator of the table or view; the creator is 
considered the owner for SQL security (GRANT/REVOKE) purposes

RDB$DEFAULT_CLASS CHAR 31 Default security class that InterBase applies to columns newly 
added to a table using the SQL security system

RDB$FLAGS SMALLINT

Column name
Datatyp
e

Lengt
h Description

RDB$ROLE_NAME CHAR 31 Name of role being defined

RDB$OWNER_NAME CHAR 31 Name of InterBase user who is creating the role

TABLE 7.27 RDB$ROLES

Column name Datatype Length Description

TABLE 7.26 RDB$RELATIONS  (continued)
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RDB$SECURITY_CLASSES
5'%�6(&85,7<B&/$66(6�GHILQHV�DFFHVV�FRQWURO�OLVWV�DQG�DVVRFLDWHV�WKHP�ZLWK�GDWDEDVHV��
WDEOHV��YLHZV��DQG�FROXPQV�LQ�WDEOHV�DQG�YLHZV��)RU�DOO�64/�REMHFWV��WKH�LQIRUPDWLRQ�LQ�WKLV�
WDEOH�LV�GXSOLFDWHG�LQ�WKH�5'%�86(5B35,9,/(*(6�V\VWHP�WDEOH�

RDB$TRANSACTIONS
5'%�75$16$&7,216�NHHSV�WUDFN�RI�DOO�PXOWL�GDWDEDVH�WUDQVDFWLRQV�

Column name
Datatyp
e

Lengt
h Description

RDB$SECURITY_CLASS CHAR 31 Security class being defined; if the value of this column changes, change its 
name in the RDB$SECURITY_CLASS column in RDB$_DATABASE, RDB$RELATIONS, and 
RDB$RELATION_FIELDS

RDB$ACL BLOB 80 Subtype ACL: Access control list that specifies users and the privileges granted 
to those users 

RDB$DESCRIPTION BLOB 80 Subtype Text: User-written description of the security class being defined 

TABLE 7.28 RDB$SECURITY_CLASSES

Column name Datatype
Lengt
h Description

RDB$TRANSACTION_ID INTEGER Identifies the multi-database transaction being described

RDB$TRANSACTION_STATE SMALLINT Indicates the state of the transaction

Valid values are:

• 0 - limbo

• 1 - committed

• 2 - rolled back

RDB$TIMESTAMP DATE Reserved for future use

RDB$TRANSACTION_DESCRIPTION BLOB 80 Subtype TRANSACTION_DESCRIPTION; describes a prepared 
multi-database transaction, available if the reconnect fails 

TABLE 7.29 RDB$TRANSACTIONS
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RDB$TRIGGER_MESSAGES
5'%�75,**(5B0(66$*(6�GHILQHV�D�WULJJHU�PHVVDJH�DQG�DVVRFLDWHV�WKH�PHVVDJH�ZLWK�D�
SDUWLFXODU�WULJJHU��

RDB$TRIGGERS
5'%�75,**(56�GHILQHV�WULJJHUV���

Column name Datatype Length Description

RDB$TRIGGER_NAME CHAR 31 Names the trigger associated with this trigger message; the 
trigger name must exist in RDB$TRIGGERS

RDB$MESSAGE_NUMBER SMALLINT The message number of the trigger message being defined; 
the maximum number of messages is 32,767

RDB$MESSAGE VARCHAR 78 The source for the trigger message

TABLE 7.30 RDB$TRIGGER_MESSAGES

Column name Datatype Length Description

RDB$TRIGGER_NAME CHAR 31 Names the trigger being defined

RDB$RELATION_NAME CHAR 31 Name of the table associated with the trigger being defined; 
this name must exist in RDB$RELATIONS

RDB$TRIGGER_SEQUENCE SMALLINT Sequence number for the trigger being defined; determines 
when a trigger is executed in relation to others of the same 
type

• Triggers with the same sequence number execute in 
alphabetic order by trigger name

• If this number is not assigned by the user, InterBase assigns 
a value of 0

TABLE 7.31 RDB$TRIGGERS
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RDB$TRIGGERS
RDB$TRIGGER_TYPE SMALLINT The type of trigger being defined

Values are: 

• 1 - BEFORE INSERT

• 2 - AFTER INSERT

• 3 - BEFORE UPDATE

• 4 - AFTER UPDATE

• 5 - BEFORE DELETE

• 6 - AFTER DELETE

RDB$TRIGGER_SOURCE BLOB 80 Subtype Text: Original source of the trigger definition; the 
isql SHOW TRIGGERS statement displays information from this 
column

RDB$TRIGGER_BLR BLOB 80 Subtype BLR: BLR (Binary Language Representation) of the 
trigger source 

RDB$DESCRIPTION BLOB 80 Subtype Text: User-written description of the trigger being 
defined; when including a comment in a CREATE TRIGGER or 
ALTER TRIGGER statement, isql writes to this column 

RDB$TRIGGER_INACTIVE SMALLINT Indicates whether the trigger being defined is:

• Active (value of 0) 

• Inactive (value of 1)

RDB$SYSTEM_FLAG SMALLINT Indicates whether the trigger is:

• User-defined (value of 0)

• System-defined (value greater than 0)

RDB$FLAGS SMALLINT

Column name Datatype Length Description

TABLE 7.31 RDB$TRIGGERS  (continued)
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RDB$TYPES
5'%�7<3(6�UHFRUGV�HQXPHUDWHG�GDWDW\SHV�DQG�DOLDV�QDPHV�IRU�,QWHU%DVH�FKDUDFWHU�VHWV�DQG�
FROODWLRQ�RUGHUV��7KLV�FDSDELOLW\�LV�QRW�DYDLODEOH�LQ�WKH�FXUUHQW�UHOHDVH��

Column name Datatype
Lengt
h Description

RDB$FIELD_NAME CHAR 31 Column for which the enumerated datatype is being defined

RDB$TYPE SMALLINT Identifies the internal number that represents the column specified 
above; type codes (same as RDB$DEPENDENT_TYPES):

• 0 - table

• 1 - view

• 2 - trigger

• 3 - computed_field

• 4 - validation

• 5 - procedure

All other values are reserved for future use

RDB$TYPE_NAME CHAR 31 Text that corresponds to the internal number

RDB$DESCRIPTION BLOB 80 Subtype Text: Contains a user-written description of the enumerated 
datatype being defined 

RDB$SYSTEM_FLAG SMALLINT Indicates whether the datatype is:

• User-defined (value of 0)

• System-defined (value greater than 0)

TABLE 7.32 RDB$TYPES
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RDB$USER_PRIVILEGES
5'%�86(5B35,9,/(*(6�NHHSV�WUDFN�RI�WKH�SULYLOHJHV�DVVLJQHG�WR�D�XVHU�WKURXJK�DQ�64/�
*5$17 VWDWHPHQW��7KHUH�LV�RQH�RFFXUUHQFH�RI�WKLV�WDEOH�IRU�HDFK�XVHU�SULYLOHJH�LQWHUVHFWLRQ��

Column name Datatype Length Description

RDB$USER CHAR 31 Names the user who was granted the privilege listed in the 
RDB$PRIVILEGE column

RDB$GRANTOR CHAR 31 Names the user who granted the privilege

RDB$PRIVILEGE CHAR 6 Identifies the privilege granted to the user listed in the 
RDB$USER column, above

Valid values are:

• ALL

• SELECT

• DELETE

• INSERT

• UPDATE

• REFERENCE

• MEMBER OF (for roles)

RDB$GRANT_OPTION SMALLINT Indicates whether the privilege was granted with the WITH 
GRANT OPTION (value of 1) or not (value of 0)

RDB$RELATION_NAME CHAR 31 Identifies the table to which the privilege applies

RDB$FIELD_NAME CHAR 31 For update privileges, identifies the column to which the 
privilege applies 

RDB$USER_TYPE SMALLINT

RDB$OBJECT_TYPE SMALLINT

TABLE 7.33 RDB$USER_PRIVILEGES
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RDB$VIEW_RELATIONS
5'%�9,(:B5(/$7,216�LV�QRW�XVHG�E\�64/�REMHFWV��

System views
7KH�IRXU�YLHZV�LQ�WKLV�VHFWLRQ�SURYLGH�LQIRUPDWLRQ�DERXW�H[LVWLQJ�LQWHJULW\�FRQVWUDLQWV�IRU�D�
GDWDEDVH��7KH\�PXVW�EH�FUHDWHG�DIWHU�D�GDWDEDVH�LV�FUHDWHG��64/�V\VWHP�YLHZV�DUH�D�VXEVHW�RI�
V\VWHP�YLHZV�GHILQHG�LQ�WKH�64/����VWDQGDUG��6LQFH�WKH\�DUH�QRW�GHILQHG�E\�,QWHU%DVH��WKH�
QDPHV�RI�WKH�V\VWHP�YLHZ�DQG�WKHLU�FROXPQV�GR�QRW�VWDUW�ZLWK�5'%��

g &+(&.B&21675$,176

g &21675$,176B&2/801B86$*(

g 5()(5(17,$/B&21675$,176

g 7$%/(B&21675$,176

Column name Datatype Length Description

RDB$VIEW_NAME CHAR 31 Name of a view: The combination of RDB$VIEW_NAME and 
RDB$VIEW_CONTEXT must be unique

RDB$RELATION_NAME CHAR 31 Name of a table referenced in the view definition

RDB$VIEW_CONTEXT SMALLINT Alias used to qualify view columns; must have the same value 
as the alias used in the view BLR (Binary Language 
Representation) for this query 

RDB$CONTEXT_NAME CHAR 31 Textual version of the alias identified in RDB$VIEW_CONTEXT

This variable must:

• Match the value of the RDB$VIEW_SOURCE column for the 
corresponding table in RDB$RELATIONS

• Be unique in the view

TABLE 7.34 RDB$VIEW_RELATIONS
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CHECK_CONSTRAINTS
CHECK_CONSTRAINTS
&+(&.B&21675$,176�LGHQWLILHV�DOO &+(&.�FRQVWUDLQWV�GHILQHG�LQ�WKH�GDWDEDVH�

CONSTRAINTS_COLUMN_USAGE
&21675$,176B&2/801B86$*(�LGHQWLILHV�FROXPQV�XVHG�E\�35,0$5<�.(<�DQG�81,48(�
FRQVWUDLQWV��)RU�)25(,*1�.(<�FRQVWUDLQWV��WKLV�YLHZ�LGHQWLILHV�WKH�FROXPQV�GHILQLQJ�WKH�
FRQVWUDLQW�

Column name Datatype Length Description

CONSTRAINT_NAME CHAR 31 Unique name for the CHECK constraint; nullable 

CHECK_CLAUSE BLOB 80 Subtype Text: Nullable; original source of the trigger definition, 
stored in the RDB$TRIGGER_SOURCE COLUMN in RDB$TRIGGERS

TABLE 7.35 CHECK_CONSTRAINTS

Column name Datatype Length Description

TABLE_NAME CHAR 31 Table for which the constraint is defined; nullable

COLUMN_NAME CHAR 31 Column used in the constraint definition; nullable

CONSTRAINT_NAME CHAR 31 Unique name for the constraint; nullable 

TABLE 7.36 CONSTRAINTS_COLUMN_USAGE
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REFERENTIAL_CONSTRAINTS
5()(5(17,$/B&21675$,176�LGHQWLILHV�DOO�UHIHUHQWLDO�FRQVWUDLQWV�GHILQHG�LQ�D�GDWDEDVH�

TABLE_CONSTRAINTS
7$%/(B&21675$,176�LGHQWLILHV�DOO�FRQVWUDLQWV�GHILQHG�LQ�D�GDWDEDVH��

Column name
Datatyp
e

Lengt
h Description

CONSTRAINT_NAME CHAR 31 Unique name for the constraint; nullable

UNIQUE_CONSTRAINT_NAME CHAR 31 Name of the UNIQUE or PRIMARY KEY constraint 
corresponding to the specified referenced column 
list; nullable

MATCH_OPTION CHAR 7 Reserved for future use; always set to FULL; nullable

UPDATE_RULE CHAR 11 Reserved for future use; always set to RESTRICT; 
nullable

DELETE_RULE CHAR 11 Reserved for future use; always set to RESTRICT; 
nullable

TABLE 7.37 REFERENTIAL_CONSTRAINTS

Column name Datatype Length Description

CONSTRAINT_NAME CHAR 31 Unique name for the constraint; nullable

TABLE_NAME CHAR 31 Table for which the constraint is defined; nullable

CONSTRAINT_TYPE CHAR 11 Possible values are UNIQUE, PRIMARY KEY, FOREIGN KEY, and CHECK; 
nullable

IS_DEFERRABLE CHAR 3 Reserved for future use; always set to No; nullable

INITIALLY_DEFERRED CHAR 3 Reserved for future use; always set to No; nullable

TABLE 7.38 TABLE_CONSTRAINTS
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CHAPTER

8
Chapter 8Character Sets and

Collation Orders

&+$5��9$5&+$5��DQG�WH[W�%ORE�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�FKDSWHU�OLVWV�DYDLODEOH�FKDUDFWHU�VHWV�DQG�WKHLU�FRUUHVSRQGLQJ�FROODWLRQ�RUGHUV�DQG�
GHVFULEHV�KRZ�WR�VSHFLI\�

g'HIDXOW�FKDUDFWHU�VHW�IRU�DQ�HQWLUH�GDWDEDVH
g $OWHUQDWLYH�FKDUDFWHU�VHW�DQG�FROODWLRQ�RUGHU�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�YDOXH�LQ�D�FRPSDULVRQ�RSHUDWLRQ
g &ROODWLRQ�RUGHU�LQ�DQ�25'(5�%<�RU�*5283�%<�FODXVH
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CHAPTER 8 CHARACTER SETS AND COLLATION ORDERS
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�FKDUDFWHU�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�GHIDXOW�FROODWLRQ��WKH�RQH�WKDW�LV�XVHG�LI�QR�&2//$7(�
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INTERBASE CHARACTER SETS AND COLLATION ORDERS
FODXVH�VSHFLILHV�DQ�DOWHUQDWLYH�RUGHU�

Character 
set

Char. 
set ID

Max. 
char. size

Min. c
har. 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

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

TABLE 8.1 Character sets and collation orders
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CHAPTER 8 CHARACTER SETS AND COLLATION ORDERS
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

Char. 
set ID

Max. 
char. size

Min. c
har. size Collation orders

TABLE 8.1 Character sets and collation orders  (continued)
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INTERBASE CHARACTER SETS AND COLLATION ORDERS
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

Character 
set

Char. 
set ID

Max. 
char. size

Min. c
har. size Collation orders

TABLE 8.1 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,

. . .

WIN1250 51 1 byte 1 byte WIN1250

PXW_CSY

PXW_HUNDC

PXW_PLK

PXW_SLO

WIN1251 52 1 byte 1 byte WIN1251

PXW_CYRL

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

Char. 
set ID

Max. 
char. size

Min. c
har. size Collation orders

TABLE 8.1 Character sets and collation orders  (continued)
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INTERBASE CHARACTER SETS AND COLLATION ORDERS
Support for Paradox and dBASE
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�

4 &KDUDFWHU�VHWV�IRU�'26
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 set DOS code page

DOS437 437

DOS850 850

DOS852 852

DOS857 857

DOS860 860

DOS861 861

DOS863 863

DOS865 865

TABLE 8.2 Character sets corresponding to DOS code pages
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4 &KDUDFWHU�VHWV�IRU�0LFURVRIW�:LQGRZV
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�����

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 character sets
7KLV�VHFWLRQ�SURYLGHV�GHWDLOV�RQ�KRZ�WR�VSHFLI\�FKDUDFWHU�VHWV��6SHFLILFDOO\��LW�FRYHUV�KRZ�WR�
VSHFLI\�WKH�IROORZLQJ�

g 7KH�GHIDXOW�FKDUDFWHU�VHW�IRU�D�GDWDEDVH
g $�FKDUDFWHU�VHW�IRU�D�WDEOH�FROXPQ
g 7KH�FKDUDFWHU�VHW�IRU�D�FOLHQW�DWWDFKPHQW
g 7KH�FROODWLRQ�RUGHU�IRU�D�FROXPQ
g 7KH�FROODWLRQ�RUGHU�LQ�FRPSDULVRQV
g 7KH�FROODWLRQ�RUGHU�IRU�25'(5�%<�DQG�*5283�%<�FODXVHV
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SPECIFYING CHARACTER SETS
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�%ORE�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�

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�&5($7(�'$7$%$6(�LQ�&KDSWHU����́ 64/�
6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ

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�&5($7(�7$%/(�LQ�&KDSWHU����´64/�
6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ
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Character set for a client attachment
: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�

SET NAMES DOS437;

CONNECT ’europe.gdb’ USER ’JAMES’ PASSWORD ’U4EEAH’;

)RU�WKH�FRPSOHWH�V\QWD[�RI�6(7�1$0(6��VHH�6(7�1$0(6�LQ�&KDSWHU����´64/�6WDWHPHQW�
DQG�)XQFWLRQ 5HIHUHQFH�µ)RU�WKH�FRPSOHWH�V\QWD[�RI�&211(&7��VHH�&211(&7�LQ�&KDSWHU�
���´64/�6WDWHPHQW�DQG�)XQFWLRQ 5HIHUHQFH�µ

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�$/7(5�7$%/(�LQ�&KDSWHU����´64/�6WDWHPHQW�
DQG�)XQFWLRQ 5HIHUHQFH�µ
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SPECIFYING CHARACTER SETS
Collation order in comparison
: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�6(/(&7�LQ�&KDSWHU����´64/�6WDWHPHQW�
DQG�)XQFWLRQ 5HIHUHQFH�µ

Collation order in ORDER BY

: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�

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�6(/(&7�LQ�&KDSWHU����́ 64/�6WDWHPHQW�
DQG�)XQFWLRQ 5HIHUHQFH�µ
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CHAPTER 8 CHARACTER SETS AND COLLATION ORDERS
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�6(/(&7�LQ�&KDSWHU����́ 64/�6WDWHPHQW�
DQG�)XQFWLRQ 5HIHUHQFH�µ
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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 5.1 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 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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UHFRPSXWLQJ�VHOHFWLYLW\ ���
YLHZLQJ�VWUXFWXUHV�RI ���

LQGLFDWRU�YDULDEOHV ���
LQLWLDOL]LQJ
JHQHUDWRUV ���

LQSXW�SDUDPHWHUV ��
GHILQHG ���

LQSXW�VWDWHPHQWV ��
,16(57 ��������
,16(57�&85625��%/2%� ���
LQVHUWLQJ

6HH�DOVR�DGGLQJ
QHZ�URZV ���

LQWHJULW\�FRQVWUDLQWV
6HH�DOVR�VSHFLILF�W\SH
DGGLQJ ������
FDVFDGLQJ ��������������������������
GURSSLQJ ��
W\SHV ��
YLHZLQJ�LQIRUPDWLRQ�DERXW �������������

,QWHUDFWLYH�64/�6HH�LVTO
LQWHUQDWLRQDO�FKDUDFWHU�VHWV ���²���
DGGLWLRQDO ���
GHIDXOW ���
VSHFLI\LQJ ���²���

LVFBFRQYHUWBHUURU ���
LVFBGHDGORFN ���
LVFBLQWHJBIDLO ���
LVFBORFNBFRQIOLFW ���
LVFBQRBGXS ���
LVFBQRWBYDOLG ���
LVFBSULQWBVTOHUURU�� ���
LVFBVTOBLQWHUSUHWH�� ���
LVFBVWDWXV ���
,62/$7,21�/(9(/ ���
LVTO
HUURU�KDQGOLQJ �
VWDWHPHQWV��WHUPLQDWLQJ ���

K
NH\�FRQVWUDLQWV�6HH�)25(,*1�.(<�FRQVWUDLQWV��
35,0$5<�.(<�FRQVWUDLQWV
NH\V
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GHILQHG ��
NH\ZRUGV ���²���

L
OLEUDU\��8') ���²���
ORFDO�FROXPQV ��
ORFDO�YDULDEOHV
DVVLJQLQJ�YDOXHV ���
GHFODULQJ ���

ORJ�ILOHV
YLHZLQJ�LQIRUPDWLRQ�DERXW ���

ORRSV�6HH�UHSHWLWLYH�VWDWHPHQWV
ORZHUFDVH��FRQYHUWLQJ�IURP ���

M
�PDQXDO�VZLWFK �������
0$;�� ���
PD[LPXP�YDOXHV ���
PHWDGDWD ���
0,1�� ���
PLQLPXP�YDOXHV ���
PRGLI\LQJ�6HH�DOWHULQJ�XSGDWLQJ
06�'26�FRGH�SDJHV ���
PXOWL�ILOH�GDWDEDVHV
FUHDWLQJ ��

PXOWLSOH�WUDQVDFWLRQV
UXQQLQJ ���

N
QDPLQJ�FRQYHQWLRQV
NH\ZRUGV�DQG ���

QHVWHG�VWRUHG�SURFHGXUHV ���
1(:�FRQWH[W�YDULDEOHV ���
12�5(&25'B9(56,21 ���
12�:$,7 ���
QRPHQFODWXUH
NH\ZRUGV�DQG ���
VWRUHG�SURFHGXUHV�DQG�WULJJHUV ���

QXPEHUV
DYHUDJLQJ ��
FDOFXODWLQJ�WRWDOV ���

QXPHULF�IXQFWLRQ ������
QXPHULF�YDOXHV�6HH�YDOXHV

O
2/'�FRQWH[W�YDULDEOHV ���

23(1 ���
23(1��%/2%� ���
RXWSXW
HUURU�PHVVDJHV ���

RXWSXW�SDUDPHWHUV ��
GHILQHG ���

RXWSXW�VWDWHPHQWV ��

P
3DUDGR[�IRU�'26 ���
3DUDGR[�IRU�:LQGRZV ��������
SDUDPHWHUV
'64/�VWDWHPHQWV ��
LQSXW �������
RXWSXW �������
VWRUHG�SURFHGXUHV ���

SODQ��VSHFLI\LQJ ��������
SODQBH[SU ���
SODQBLWHP ���
3267B(9(17 ���
SRVWLQJ�HYHQWV ���
35(3$5( ���
SUHSURFHVVRU�6HH�JSUH
SULPDU\�ILOHV ��
35,0$5<�.(<�FRQVWUDLQWV ������
YLHZLQJ�LQIRUPDWLRQ�DERXW ���

SULYLOHJHV�6HH�VHFXULW\
SURFHGXUHV�6HH�VWRUHG�SURFHGXUHV

R
5'%�&+$5$&7(5B6(76 ���
5'%�&+(&.B&21675$,176 ���
5'%�&2//$7,216 ���
5'%�'$7$%$6( ���
5'%�'(3(1'(1&,(6 ���
5'%�(;&(37,216 ���
5'%�),(/'B',0(16,216 ���
5'%�),(/'6 ���
5'%�),/(6 ���
5'%�),/7(56 ���
5'%�)250$76 ���
5'%�)81&7,21B$5*80(176 ���
5'%�)81&7,216 ���
5'%�*(1(5$7256 ���
5'%�,1'(;B6(*0(176 ���
5'%�,1',&(6 ���
5'%�/2*B),/(6 ���
5'%�3$*(6 ���
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5'%�352&('85(B3$5$0(7(56 ���
5'%�352&('85(6 ���
5'%�5()B&21675$,176 ���
5'%�5(/$7,21B&21675$,176 ���
5'%�5(/$7,21B),(/'6 ���
5'%�5(/$7,216 ���
5'%�6(&85,7<B&/$66(6 ���
5'%�75$16$&7,216 ���
5'%�75,**(5B0(66$*(6 ���
5'%�75,**(56 ���
5'%�7<3(6 ���
5'%�86(5B35,9,/(*(6 ���
5'%�9,(:B5(/$7,216 ���
5($'�&200,77(' ���
UHDG�RQO\�WUDQVDFWLRQV
FRPPLWWLQJ ��

UHDG�RQO\�YLHZV ��
5(&25'B9(56,21 ���
UHFXUVLYH�VWRUHG�SURFHGXUHV ���
5()(5(1&(6�FRQVWUDLQW ��
UHIHUHQWLDO�LQWHJULW\�6HH�LQWHJULW\�FRQVWUDLQWV
5()(5(17,$/B&21675$,176�V\VWHP�YLHZ ���
5(/($6(�DUJXPHQW ��
UHSHWLWLYH�VWDWHPHQWV ��������
UHSHWLWLYH�WDVNV ���
UHVHUYHG�ZRUGV�6HH�NH\ZRUGV
5(6(59,1*�FODXVH ���
UHWULHYLQJ�GDWD ���
5(92.( ���
UROHV
FUHDWLQJ ��
GURSSLQJ ��
JUDQWLQJ ���
UHYRNLQJ ���
V\VWHP�WDEOH ���

52//%$&. ���
URZV
GHOHWLQJ ��
LQVHUWLQJ ���
VHOHFWLQJ ���
VWRUHG�SURFHGXUHV�DQG�WULJJHUV ���
VHTXHQWLDOO\�DFFHVVLQJ ���
XSGDWLQJ ���

UXQ�WLPH�HUURUV ���

S
VHDUFK�FRQGLWLRQV��TXHULHV�
FRPSDULQJ�YDOXHV ��������
HYDOXDWLQJ ���

VHFRQGDU\�ILOHV ��
DGGLQJ ��
YLHZLQJ�LQIRUPDWLRQ�DERXW ���

VHFRQGDU\�VWRUDJH�GHYLFHV ��
VHFXULW\
DFFHVV�SULYLOHJHV ���
JUDQWLQJ ���
UHYRNLQJ ���
YLHZLQJ ���
YLHZLQJ�DFFHVV�FRQWURO�OLVWV ���

6(/(&7 ��������
VHOHFWLQJ
GDWD ���²���
VWRUHG�SURFHGXUHV�DQG�WULJJHUV ���

VHPLFRORQ������WHUPLQDWRU ���
6(7�'$7$%$6( ���
6(7�*(1(5$725 ���
6(7�1$0(6 ��������
6(7�67$7,67,&6 ���
6(7�75$16$&7,21 ���
VKDGRZ�ILOHV
VHWV ��
YLHZLQJ�LQIRUPDWLRQ�DERXW ���

VKDGRZV
FUHDWLQJ ��
GURSSLQJ ��

61$36+27�7$%/(�67$%,/,7< ���
VRUWLQJ
GDWD ���

VSHFLI\LQJ
FROODWLRQ�RUGHUV �������²���

64/�FOLHQWV
VSHFLI\LQJ�FKDUDFWHU�VHWV ���

64/�VWDWHPHQWV �
GHFODULQJ ��
H[HFXWLQJ �

64/&2'(�YDULDEOH ������²���
GHFODULQJ�DXWRPDWLFDOO\ ��
HUURU�FRGHV�DQG�PHVVDJHV ���²���
UHWXUQ�YDOXHV �

VWDWHPHQWV ���
6HH�DOVR�'64/�VWDWHPHQWV��64/�VWDWHPHQWV
DVVLJQPHQW ���
FRPSRXQG ���
FRQGLWLRQDO ��������
H[HFXWLQJ ���
LQSXW�RXWSXW ��
UHSHWLWLYH ��������
64/&2'(�DQG �
WHUPLQDWLQJ ���
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VWDWXV�DUUD\�6HH�HUURU�VWDWXV�DUUD\
VWRUDJH�GHYLFHV
VHFRQGDU\ ��

VWRUHG�SURFHGXUHV
DGGLQJ�FRPPHQWV ���
DOWHULQJ ��
DVVLJQLQJ�YDOXHV ���
FUHDWLQJ �������
GURSSLQJ ��
HUURU�KDQGOLQJ ���
H[HFXWLQJ ��������
H[LWLQJ ���
LQGLFDWRU�YDULDEOHV ���
QHVWHG ���
SDVVLQJ�YDOXHV�WR ���
SRVWLQJ�HYHQWV ���
SRZHUIXO�64/�H[WHQVLRQV ���
UHFXUVLYH ���
WHUPLQDWLQJ ���
YLHZLQJ�LQIRUPDWLRQ�DERXW �������������

VWRULQJ�GDWD ���
VWULQJV�6HH�FKDUDFWHU�VWULQJV
680�� ���
6863(1' ���
V\VWHP�WDEOHV ���²���
V\VWHP�YLHZV ���²���

T
7$%/(B&21675$,176�V\VWHP�YLHZ ���
WDEOHV
DOWHULQJ ��
FUHDWLQJ ��
GHFODULQJ ��
GURSSLQJ ��
LQVHUWLQJ�URZV ���
YLHZLQJ�LQIRUPDWLRQ�DERXW �������������

WDVNV��UHSHWLWLYH ���
WHUPLQDWRUV��V\QWD[� ���
WH[W ���
WRWDOV��FDOFXODWLQJ ���
WUDQVDFWLRQ�QDPHV ���
WUDQVDFWLRQV
FRPPLWWLQJ ��
GHIDXOW ���
PXOWLSOH�GDWDEDVHV ���
UHDG�RQO\ ��
UROOLQJ�EDFN ���
UXQQLQJ�PXOWLSOH �����������
VWDUWLQJ ���

WUDSSLQJ
HUURUV �������������
ZDUQLQJV ��������

WULJJHUV ���
DOWHULQJ ��
FUHDWLQJ �������
GURSSLQJ ��
HUURU�KDQGOLQJ ���
PHVVDJH�LQIRUPDWLRQ ���
1(:�YDOXHV ���
2/'�YDOXHV ���
SRVWLQJ�HYHQWV ���
YLHZLQJ�LQIRUPDWLRQ�DERXW ��������

U
8')�OLEUDU\ ���²���
8')V ���²��������
GHFODULQJ ��
GURSSLQJ ��

81,21�RSHUDWRU ���
81,48(�FRQVWUDLQWV
YLHZLQJ�LQIRUPDWLRQ�DERXW ���

81,48(�NH\V ��
83'$7( �������������
XSGDWLQJ
%/2%�GDWD ���
URZV ���

833(5�� ���
XSSHUFDVH��FRQYHUWLQJ�WR ���
86(5�QDPH ������
XVHU�GHILQHG�HUURUV�6HH�H[FHSWLRQV
XVHU�GHILQHG�IXQFWLRQV�6HH�8')V
XVHU�GHILQHG�LGHQWLILHUV ���
86,1*�FODXVH ���

V
YDOXHV

6HH�DOVR�18//�YDOXHV
DVVLJQLQJ�WR�YDULDEOHV ���
DYHUDJHV ��
FKDQJLQJ ��������
PD[LPXP ���
PLQLPXP ���
SDVVLQJ�WR�VWRUHG�SURFHGXUHV ���
UHWXUQLQJ ��������
WR�64/&2'(�YDULDEOH �
WRWDOV ���

9$5&+$5�GDWD�W\SH ���
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YDULDEOHV
FRQWH[W ���²���
KRVW�ODQJXDJH ��²������
LQGLFDWRU ���
ORFDO ��������

YLHZV
FUHDWLQJ ��
GURSSLQJ ��
UHDG�RQO\ ��
XSGDWDEOH ��
YLHZLQJ�FKDUDFWHULVWLFV�RI ���

W
:$,7 ���
ZDUQLQJV

6HH�DOVR�HUURUV
WUDSSLQJ ��������

:+(1 ��
:+(1�������'2 ���
:+(1(9(5 ��������
:+(5(�FODXVH�6HH�6(/(&7
:+,/(�������'2 ���
:LQGRZV�DSSOLFDWLRQV
FKDUDFWHU�VHWV ���

:LQGRZV�FOLHQWV
VSHFLI\LQJ�FKDUDFWHU�VHWV ���
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