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7KH�,QWHU%DVH�2SHUDWLRQV�*XLGH�LV�D�WDVN�RULHQWHG�UHIHUHQFH�RI�SURFHGXUHV�WR�LQVWDOO��FRQILJXUH��
DQG�PDLQWDLQ�DQ�,QWHU%DVH�GDWDEDVH�VHUYHU�RU�/RFDO�,QWHU%DVH�ZRUNVWDWLRQ�

7KLV�FKDSWHU�GHVFULEHV�ZKR�VKRXOG�UHDG�WKLV�ERRN��DQG�SURYLGHV�D�EULHI�RYHUYLHZ�RI�WKH�
FDSDELOLWLHV�DQG�WRROV�DYDLODEOH�LQ�WKH�,QWHU%DVH�SURGXFW�OLQH�

Who should use this guide
7KH�,QWHUEDVH�2SHUDWLRQV�*XLGH�LV�ZULWWHQ�IRU�GDWDEDVH�DGPLQLVWUDWRUV�RU�V\VWHP�
DGPLQLVWUDWRUV�ZKR�DUH�UHVSRQVLEOH�IRU�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI�DQ�,QWHU%DVH�GDWDEDVH�
VHUYHU��7KH�PDWHULDO�LV�DOVR�XVHIXO�IRU�DSSOLFDWLRQ�GHYHORSHUV�ZKR�ZLVK�WR�XQGHUVWDQG�PRUH�
DERXW�WKH�,QWHU%DVH�WHFKQRORJ\��7KH�JXLGH�DVVXPHV�NQRZOHGJH�RI�

Ã 6HUYHU�RSHUDWLQJ�V\VWHPV�LQFOXGLQJ�:LQGRZV 17��1HW:DUH��DQG�81,;

Ã 1HWZRUNV�DQG�QHWZRUN�SURWRFROV

Ã $SSOLFDWLRQ�SURJUDPPLQJ

Topics covered in this guide
g ,QWURGXFWLRQ�WR�,QWHU%DVH�IHDWXUHV
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CHAPTER 1 INTRODUCTION
g2YHUYLHZ�RI�FRQFHSWV�RI�FOLHQW��VHUYHU��DSSOLFDWLRQ��PLGGOHZDUH
g*HQHUDO�LQVWUXFWLRQV�RQ�LQVWDOOLQJ�DQG�OLFHQVLQJ�,QWHU%DVH�RQ�:LQGRZV�DQG�81,;�SODWIRUPV
g 6HUYHU�FRQILJXUDWLRQ��VWDUWXS�DQG�VKXWGRZQ
g1HWZRUN�FRQILJXUDWLRQ�DQG�WURXEOHVKRRWLQJ�JXLGHOLQHV
g 6HFXULW\�FRQILJXUDWLRQ�IRU�,QWHU%DVH�VHUYHUV��GDWDEDVHV��DQG�GDWD��UHIHUHQFH�IRU�WKH�VHFXULW\�
FRQILJXUDWLRQ�WRROV

g'DWDEDVH�FRQILJXUDWLRQ�DQG�PDLQWHQDQFH�RSWLRQV��UHIHUHQFH�IRU�WKH�PDLQWHQDQFH�WRROV
g %DFNLQJ�XS�DQG�UHVWRULQJ�GDWDEDVHV��UHIHUHQFH�IRU�WKH�EDFNXS�WRROV
g'DWDEDVH�DQG�VHUYHU�VWDWLVWLFV�PRQLWRULQJ
g ,QWHUDFWLYH�TXHU\�SURILOLQJ��UHIHUHQFH�IRU�WKH�LQWHUDFWLYH�TXHU\�WRROV
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SYSTEM REQUIREMENTS AND SERVER SIZING
System requirements and server sizing
,QWHU%DVH�VHUYHU�UXQV�RQ�D�YDULHW\�RI�SODWIRUPV��LQFOXGLQJ�0LFURVRIW�:LQGRZ�17�����DQG�
:LQGRZV�����DQG�VHYHUDO�EUDQGV�RI�81,;�RSHUDWLQJ�V\VWHPV��%URZVH�WKH�,QWHU%DVH�ZHE�VLWH�
�KWWS���ZZZ�LQWHUEDVH�FRP���IRU�WKH�ODWHVW�OLVW�RI�VXSSRUWHG�VHUYHU�SODWIRUPV�

Windows system requirements
2SHUDWLQJ�V\VWHP��:LQGRZV�17�����RU�:LQGRZV���

0HPRU\�����PHJDE\WHV�PLQLPXP�����UHFRPPHQGHG�IRU�D�VHUYHU

3URFHVVRU�+DUGZDUH�PRGHO�����';����0+]�PLQLPXP��3HQWLXP����0+]�RU�JUHDWHU�
UHFRPPHQGHG�IRU�D�PXOWL�FOLHQW�VHUYHU

&RPSLOHUV��0LFURVRIW�9LVXDO�&�������DQG�%RUODQG�&������

UNIX system requirements

HP-UX

2SHUDWLQJ�V\VWHP��+3�8;������

+3�'&(������UXQWLPH�VXSSRUW��'&(�&RUH��PXVW�EH�LQVWDOOHG

0HPRU\�����PHJDE\WHV�PLQLPXP�����UHFRPPHQGHG�IRU�D�VHUYHU

3URFHVVRU ��3$�5,6&

&�FRPSLOHU ��+3�&�+3�8;�9HUVLRQ�$��������

&���FRPSLOHU ��+3�&���+3�8;�9HUVLRQ�$��������

)RUWUDQ�FRPSLOHU��������UHOHDVH�RI�+3�)RUWUDQ�����

+DUGZDUH�0RGHO��+3������6HULHV��[[�RU��[[

Solaris

2SHUDWLQJ�V\VWHP��6RODULV�����[�RU�����[

0HPRU\�����PHJDE\WHV�PLQLPXP�����UHFRPPHQGHG�IRU�D�VHUYHU

3URFHVVRU�+DUGZDUH�PRGHO��63$5& RU 8OWUD63$5&

&�FRPSLOHU ��63$5&:RUNV�6&�����&�FRPSLOHU
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CHAPTER 1 INTRODUCTION
&���FRPSLOHU ��63$5&:RUNV�6&������&���FRPSLOHU

)RUWUDQ�FRPSLOHU��63$5&:RUNV�6&����)RUWUDQ�FRPSLOHU

&2%2/�FRPSLOHU ��0LFUR)RFXV�&RERO����

$GD�FRPSLOHU ��63$5&:RUNV�6&����$GD�FRPSLOHU

Other platforms

,QIRUPDWLRQ�RQ�V\VWHP�UHTXLUHPHQWV�IRU�RWKHU�RSHUDWLQJ�V\VWHPV�VXSSRUWHG�E\�,QWHU%DVH�
DUH�QRW�DYDLODEOH�DW�WKH�WLPH�RI�WKLV�ZULWLQJ��5HIHU�WR�RQOLQH�VRXUFHV�RI�LQIRUPDWLRQ��
LQFOXGLQJ�UHOHDVH�QRWHV�LQFOXGHG�RQ�\RXU�SURGXFW�PHGLD��DQG�ZHE�SDJHV�FRQWDLQLQJ�
SODWIRUP�VSHFLILF�QRWHV�RQ�WKH�,QWHU%DVH�ZHE�VLWH��KWWS���ZZZ�LQWHUEDVH�FRP��

Primary InterBase features
,QWHU%DVH�RQ�:LQGRZV����DQG�:LQGRZV�17�RIIHUV�DOO�WKH�EHQHILWV�RI�D�IXOO\�IHDWXUHG�
5'%06��7KH�IROORZLQJ�WDEOH�OLVWV�VRPH�RI�WKH�NH\�,QWHU%DVH�IHDWXUHV�

Feature Description

Network protocol support All platforms of InterBase support TCP/IP; 
InterBase server for Windows NT supports NetBEUI/named pipes;
NetWare supports IPX/SPX

SQL-92 entry-level 
conformance

ANSI standard SQL, available through an Interactive SQL tool and Borland 
desktop applications

Simultaneous access to 
multiple databases

One application can access many databases at the same time

Multi-generational 
architecture

Server maintains older versions of records (as needed) so that transactions 
can see a consistent view of data

Optimistic row-level locking Server locks only the individual record(s) which a client updates, instead of 
locking an entire database page

Query optimization Server optimizes queries automatically, or you may manually specify query 
plan

Blob datatype and Blob filters Dynamically sizeable datatypes which can contain unformatted data such 
as graphics and text

TABLE 1.1 InterBase features
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PRIMARY INTERBASE FEATURES
Declarative referential integrity Automatic enforcement of cross-table relationships (between FOREIGN and 
PRIMARY KEYs)

Stored procedures Programmatic elements in the database for advanced queries and data 
manipulation actions

Triggers Self-contained program modules that are activated when data in a specific 
table is inserted, updated, or deleted

Event alerters Messages passed from the database to an application; enables applications 
to receive asynchronous notification of database changes

Updatable views Views can reflect data changes as they occur

User-defined functions (UDFs) Program modules that run on the server

Outer joins Relational construct between two tables that enables complex operations

Explicit transaction
management

Full control of transaction start, commit, and rollback, including named 
transactions

Concurrent multiple application 
access to data

One client reading a table does not block others from it

Multi-dimensional arrays Column datatypes arranged in an indexed list of elements

Automatic two-phase commit Multi-database transactions check that changes to all databases happen 
before committing (InterBase Server only)

InterBase API Functions that enable applications to construct SQL/DSQL statements 
directly to the InterBase engine and receive results back

gpre Preprocessor for converting embedded SQL/DSQL statements and variables 
into a format that can be read by a host-language compiler

Server Manager Windows tool for database backup, restoration, maintenance, and security

Windows ISQL Interactive data definition and query tool for Windows

 isql Command-line version of the InterBase interactive SQL tool; can be used 
instead of Windows ISQL

Feature Description

TABLE 1.1 InterBase features  (continued)
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CHAPTER 1 INTRODUCTION
SQL support
,QWHU%DVH�FRQIRUPV�WR�HQWU\�OHYHO�64/����UHTXLUHPHQWV��,W�VXSSRUWV�GHFODUDWLYH�UHIHUHQWLDO�
LQWHJULW\�ZLWK�FDVFDGLQJ�RSHUDWLRQV��XSGDWDEOH�YLHZV��DQG�RXWHU�MRLQV��,QWHU%DVH�6HUYHU�
SURYLGHV�OLEUDULHV�WKDW�VXSSRUW�GHYHORSPHQW�RI�HPEHGGHG�64/�DQG�'64/�FOLHQW�
DSSOLFDWLRQV��2Q�DOO�,QWHU%DVH�SODWIRUPV��FOLHQW�DSSOLFDWLRQV�FDQ�EH�ZULWWHQ�WR�WKH�,QWHU%DVH�
$3,��D�OLEUDU\�RI�IXQFWLRQV�ZLWK�ZKLFK�WR�VHQG�UHTXHVWV�IRU�GDWDEDVH�RSHUDWLRQV�WR�WKH�VHUYHU�

,QWHU%DVH�DOVR�VXSSRUWV�H[WHQGHG�64/�IHDWXUHV��VRPH�RI�ZKLFK�DQWLFLSDWH�64/��H[WHQVLRQV�
WR�WKH�64/�VWDQGDUG��7KHVH�LQFOXGH�VWRUHG�SURFHGXUHV��WULJJHUV��64/�UROHV��DQG�VHJPHQWHG�
%ORE�VXSSRUW�

)RU�LQIRUPDWLRQ�RQ�64/��VHH�WKH�/DQJXDJH�5HIHUHQFH��

Multiuser database access
,QWHU%DVH�HQDEOHV�PDQ\�FOLHQW�DSSOLFDWLRQV�WR�DFFHVV�D�VLQJOH�GDWDEDVH�VLPXOWDQHRXVO\��$�FOLHQW�
DSSOLFDWLRQV�FDQ�DOVR�DFFHVV�WKH�PXOWLSOH�GDWDEDVHV�VLPXOWDQHRXVO\��64/�WULJJHUV�FDQ�QRWLI\�
FOLHQW�DSSOLFDWLRQV�ZKHQ�VSHFLILF�GDWDEDVH�HYHQWV�RFFXU��VXFK�DV�LQVHUWLRQV�RU�GHOHWLRQV�

<RX�FDQ�ZULWH�8VHU�GHILQHG�IXQFWLRQV��8')V��DQG�VWRUH�WKHP�LQ�DQ�,QWHU%DVH�GDWDEDVH��
ZKHUH�WKH\�DUH�DFFHVVLEOH�WR�DOO�FOLHQW�DSSOLFDWLRQV�DFFHVVLQJ�WKH�GDWDEDVH�

Command-line DBA utilities Command-line version of the InterBase database administration tools; can 
be used instead of Server Manager

Header files Files included at the beginning of application programs that define 
InterBase datatypes and function calls

Example make files Files that demonstrate how to invoke the makefiles to compile and link 
InterBase applications 

Example programs C programs, ready to compile and link, which may be used to query 
standard InterBase example databases on the server

Message file interbase.msg, containing messages presented to the user

Feature Description

TABLE 1.1 InterBase features  (continued)
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PRIMARY INTERBASE FEATURES
Transaction management
&OLHQW�DSSOLFDWLRQV�FDQ�VWDUW�PXOWLSOH�VLPXOWDQHRXV�WUDQVDFWLRQV��,QWHU%DVH�SURYLGHV�IXOO�DQG�
H[SOLFLW�WUDQVDFWLRQ�FRQWURO�IRU�VWDUWLQJ��FRPPLWWLQJ��DQG�UROOLQJ�EDFN�WUDQVDFWLRQV��7KH�
VWDWHPHQWV�DQG�IXQFWLRQV�WKDW�FRQWURO�VWDUWLQJ�D�WUDQVDFWLRQ�DOVR�FRQWURO�WUDQVDFWLRQ�EHKDYLRU�

,QWHU%DVH�WUDQVDFWLRQV�FDQ�EH�LVRODWHG�IURP�FKDQJHV�PDGH�E\�RWKHU�FRQFXUUHQW�WUDQVDFWLRQV��
)RU�WKH�OLIH�RI�WKHVH�WUDQVDFWLRQV��WKH�GDWDEDVH�DSSHDUV�WR�EH�XQFKDQJHG�H[FHSW�IRU�WKH�
FKDQJHV�PDGH�E\�WKH�WUDQVDFWLRQ��5HFRUGV�GHOHWHG�E\�DQRWKHU�WUDQVDFWLRQ�H[LVW��QHZO\�VWRUHG�
UHFRUGV�GR�QRW�DSSHDU�WR�H[LVW��DQG�XSGDWHG�UHFRUGV�UHPDLQ�LQ�WKH�RULJLQDO�VWDWH�

)RU�LQIRUPDWLRQ�RQ�WUDQVDFWLRQ�PDQDJHPHQW��VHH�WKH�3URJUDPPHU·V�*XLGH��

Multigenerational architecture
,QWHU%DVH�SURYLGHV�H[SHGLHQW�KDQGOLQJ�RI�WLPH�FULWLFDO�WUDQVDFWLRQV�WKURXJK�VXSSRUW�RI�GDWD�
FRQFXUUHQF\�DQG�FRQVLVWHQF\�LQ�PL[HG�XVH��TXHU\�DQG�XSGDWH��HQYLURQPHQWV��,QWHU%DVH�XVHV�
D�PXOWL�JHQHUDWLRQDO�DUFKLWHFWXUH��ZKLFK�FUHDWHV�DQG�VWRUHV�PXOWLSOH�YHUVLRQV�RI�HDFK�GDWD�UHFRUG��
%\�FUHDWLQJ�D�QHZ�YHUVLRQ�RI�D�UHFRUG��,QWHU%DVH�DOORZV�DOO�FOLHQWV�WR�UHDG�D�YHUVLRQ�RI�DQ\�
UHFRUG�DW�DQ\�WLPH��HYHQ�LI�DQRWKHU�XVHU�LV�FKDQJLQJ�WKDW�UHFRUG��,QWHU%DVH�DOVR�XVHV�
WUDQVDFWLRQV�WR�LVRODWH�JURXSV�RI�GDWDEDVH�FKDQJHV�IURP�RWKHU�FKDQJHV�

Optimistic row-level locking
2SWLPLVWLF�ORFNV�DUH�DSSOLHG�RQO\�ZKHQ�D�FOLHQW�DFWXDOO\�XSGDWHV�GDWD��LQVWHDG�RI�DW�WKH�
EHJLQQLQJ�RI�D�WUDQVDFWLRQ��,QWHU%DVH�XVHV�RSWLPLVWLF�ORFNLQJ�WHFKQRORJ\�WR�SURYLGH�JUHDWHU�
WKURXJKSXW�RI�GDWDEDVH�RSHUDWLRQV�IRU�FOLHQWV�

,QWHU%DVH�LPSOHPHQWV�WUXH�URZ�OHYHO�ORFNV��WR�UHVWULFW�FKDQJHV�RQO\�WR�WKH�UHFRUGV�RI�WKH�
GDWDEDVH�WKDW�D�FOLHQW�FKDQJHV��WKLV�LV�GLVWLQFW�IURP�SDJH�OHYHO�ORFNV��ZKLFK�UHVWULFW�DQ\�
DUELWUDU\�GDWD�WKDW�LV�VWRUHG�SK\VLFDOO\�QHDUE\�LQ�WKH�GDWDEDVH��5RZ�OHYHO�ORFNV�SHUPLW�PXOWLSOH�
FOLHQWV�WR�XSGDWH�GDWD�WKDW�LV�LQ�WKH�VDPH�WDEOH�ZLWKRXW�FRPLQJ�LQWR�FRQIOLFW��7KLV�UHVXOWV�LQ�
JUHDWHU�WKURXJKSXW�DQG�OHVV�VHULDOL]DWLRQ�RI�GDWDEDVH�RSHUDWLRQV�

,QWHU%DVH�DOVR�SURYLGHV�RSWLRQV�IRU�SHVVLPLVWLF�WDEOH�OHYHO�ORFNLQJ��6HH�WKH�3URJUDPPHU·V�*XLGH�
IRU�GHWDLOV�
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CHAPTER 1 INTRODUCTION
Database administration
,QWHU%DVH�SURYLGHV�ERWK�:LQGRZV�EDVHG�DQG�FRPPDQG�OLQH�WRROV�IRU�PDQDJLQJ�GDWDEDVHV�
DQG�VHUYHUV�

<RX�FDQ�SHUIRUP�GDWDEDVH�DGPLQLVWUDWLRQ��'%$��RQ�GDWDEDVHV�UHVLGLQJ�RQ�/RFDO�,QWHU%DVH�
RU�,QWHU%DVH�6HUYHU�ZLWK�6HUYHU�0DQDJHU��D�:LQGRZV�DSSOLFDWLRQ�UXQQLQJ�RQ�D�FOLHQW�3&�

<RX�FDQ�DOVR�XVH�FRPPDQG�OLQH�'%$�XWLOLWLHV�RQ�WKH�VHUYHU��)RU�LQIRUPDWLRQ�RQ�XVLQJ�WKH�
FRPPDQG�OLQH�'%$�XWLOLWLHV��VHH�WKH�RQOLQH�+HOS�

6HUYHU�0DQDJHU�DQG�WKH�FRPPDQG�OLQH�XWLOLWLHV�HQDEOH�WKH�'%$�WR�
g0DQDJH�VHUYHU�VHFXULW\�
g %DFN�XS�DQG�UHVWRUH�D�GDWDEDVH�
g 3HUIRUP�GDWDEDVH�PDLQWHQDQFH��
g 9LHZ�GDWDEDVH�DQG�ORFN�PDQDJHU�VWDWLVWLFV�

<RX�FDQ�ILQG�PRUH�LQIRUPDWLRQ�RQ�6HUYHU�0DQDJHU�IRU�:LQGRZV�ODWHU�LQ�WKLV�FKDSWHU��DQG�
ODWHU�FKDSWHUV�GHVFULEH�LQGLYLGXDO�WDVNV�\RX�FDQ�DFFRPSOLVK�ZLWK�6HUYHU�0DQDJHU�RU�
FRPPDQG�OLQH�WRROV�

40DQDJLQJ�VHUYHU�VHFXULW\
,QWHU%DVH�PDLQWDLQV�D�OLVW�RI�XVHU�QDPHV�DQG�SDVVZRUGV�LQ�D�VHFXULW\�GDWDEDVH��7KH�VHFXULW\�
GDWDEDVH�DOORZV�FOLHQWV�WR�FRQQHFW�WR�DQ�,QWHU%DVH�GDWDEDVH�RQ�D�VHUYHU�LI�D�XVHU�QDPH�DQG�
SDVVZRUG�VXSSOLHG�E\�WKH�FOLHQW�PDWFK�D�YDOLG�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQ�LQ�WKH�
VHFXULW\�GDWDEDVH�RQ�WKH�VHUYHU��

<RX�FDQ�DGG�DQG�GHOHWH�XVHU�QDPHV�DQG�PRGLI\�D�XVHU·V�SDUDPHWHUV��VXFK�DV�SDVVZRUG�DQG�
XVHU�,'�

)RU�LQIRUPDWLRQ�DERXW�PDQDJLQJ�VHUYHU�VHFXULW\��VHH�&KDSWHU����´'DWDEDVH�6HFXULW\�µ

4 %DFNXS�XS�DQG�UHVWRULQJ�GDWDEDVHV
<RX�FDQ�EDFN�XS�DQG�UHVWRUH�D�GDWDEDVH�XVLQJ�6HUYHU�0DQDJHU�RU�WKH�FRPPDQG�OLQH�'%$�
XWLOLWLHV��$�EDFNXS�FDQ�UXQ�FRQFXUUHQWO\�ZLWK�RWKHU�SURFHVVHV�DFFHVVLQJ�WKH�GDWDEDVH�EHFDXVH�
LW�GRHV�QRW�UHTXLUH�H[FOXVLYH�DFFHVV�WR�WKH�GDWDEDVH��

'DWDEDVH�EDFNXS�DQG�UHVWRUDWLRQ�FDQ�DOVR�EH�XVHG�IRU�
g (UDVLQJ�REVROHWH�YHUVLRQV�RI�GDWDEDVH�UHFRUGV
g &KDQJLQJ�WKH�GDWDEDVH�SDJH�VL]H
g &KDQJLQJ�WKH�GDWDEDVH�IURP�VLQJOH�ILOH�WR�PXOWLILOH
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PRIMARY INTERBASE FEATURES
g 7UDQVIHUULQJ�D�GDWDEDVH�IURP�RQH�RSHUDWLQJ�V\VWHP�WR�DQRWKHU

6HUYHU�0DQDJHU�DQG�WKH�FRPPDQG�OLQH�EDFNXS�WRRO�DOVR�KDYH�DQ�RSWLRQ�IRU�EDFNLQJ�XS�RQO\�
D�GDWDEDVH·V�PHWDGDWD�WR�UHFUHDWH�DQ�HPSW\�GDWDEDVH�

)RU�LQIRUPDWLRQ�DERXW�GDWDEDVH�EDFNXS�DQG�UHFRYHU\��VHH�&KDSWHU����´'DWDEDVH�%DFNXS�DQG�
5HVWRUH�µ

40DLQWDLQLQJ�D�GDWDEDVH
<RX�FDQ�SUHSDUH�D�GDWDEDVH�IRU�VKXWGRZQ�DQG�SHUIRUP�GDWDEDVH�PDLQWHQDQFH�XVLQJ�6HUYHU�
0DQDJHU�RU�FRPPDQG�OLQH�'%$�XWLOLWLHV��,I�D�GDWDEDVH�LQFXUV�PLQRU�SUREOHPV��VXFK�DV�DQ�
RSHUDWLQJ�V\VWHP�ZULWH�HUURU��WKHVH�WRROV�HQDEOH�\RX�WR�VZHHS�D�GDWDEDVH�ZLWKRXW�WDNLQJ�WKH�
GDWDEDVH�RII�OLQH��

6RPH�RI�WKH�WDVNV�WKDW�DUH�SDUW�RI�GDWDEDVH�PDLQWHQDQFH�DUH�
g 6ZHHSLQJ�D�GDWDEDVH
g 6KXWWLQJ�GRZQ�WKH�GDWDEDVH�WR�SURYLGH�H[FOXVLYH�DFFHVV�WR�LW
g 9DOLGDWLQJ�WDEOH�IUDJPHQWV
g 3UHSDULQJ�D�FRUUXSW�GDWDEDVH�IRU�EDFNXS
g 5HVROYLQJ�WUDQVDFWLRQV�´LQ�OLPERµ�IURP�D�WZR�SKDVH�FRPPLW
g 9DOLGDWLQJ�DQG�UHSDLULQJ�WKH�GDWDEDVH�VWUXFWXUH

)RU�LQIRUPDWLRQ�RQ�GDWDEDVH�PDLQWHQDQFH��VHH�&KDSWHU����´'DWDEDVH�&RQILJXUDWLRQ�
DQG 0DLQWHQDQFH�µ

49LHZLQJ�VWDWLVWLFV
6HUYHU�0DQDJHU�HQDEOHV�WKH�GDWDEDVH�DGPLQLVWUDWRU��'%$��WR�PRQLWRU�WKH�VWDWXV�RI�D�GDWDEDVH�
E\�YLHZLQJ�VWDWLVWLFV�IURP�WKH�GDWDEDVH�KHDGHU�SDJH��DQG�DQ�DQDO\VLV�RI�WDEOHV�DQG�LQGH[HV��)RU�
PRUH�LQIRUPDWLRQ��VHH�&KDSWHU����´'DWDEDVH�DQG�6HUYHU�6WDWLVWLFV�µ

InterBase Specifications
7KLV�VHFWLRQ�GHILQHV�WKH�OLPLWV�RI�D�QXPEHU�RI�,QWHU%DVH�FKDUDFWHULVWLFV��7KH�YDOXHV�WKH�
IROORZLQJ�WDEOH�OLVWV�DUH�GHVLJQ�OLPLWV��DQG�LQ�PRVW�FDVHV�DUH�IXUWKHU�UHVWULFWHG�E\�ILQLWH�
UHVRXUFH�UHVWULFWLRQV�LQ�WKH�RSHUDWLQJ�V\VWHP�RU�FRPSXWHU�KDUGZDUH�
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CHAPTER 1 INTRODUCTION
Characteristic Value

Max. number of clients
connected to one server

There is no single number for the maximum number of clients the 
InterBase server can serve—it depends on a combination of factors 
including capability of the operating system, limitations of the 
hardware, and the demands that each client puts on the server.

Assuming a “normal” type of client application that executes 
database operations from human interaction, and a modern server 
platform (Pentium 150MHz+, 64Mb RAM), expect the InterBase 
server to comfortably handle up to 150 clients. 

This is a guideline, not a guarantee. Applications that engage in high 
levels of contention or which perform complex or high-volume 
operations may cause the practical number of clients to be fewer. 
Note also that some operating systems do not have the technology to 
serve 150 incoming network connections.

Max. database size The maximum addressable file size for a single file is 2Gb on Windows 
95, 4Gb on Windows NT and most UNIX brands. Refer to your 
operating system documentation to verify file size limits.

Combined with the multifile database feature of InterBase, this allows 
many terrabytes of addressable file space.

Max. number of files
per database

By design, 216 (65,536), because the files are enumerated with an 
unsigned 16-bit integer. Shadow files count toward this limit.

This is a design parameter of InterBase, but most operating systems 
have a much lower limit on the number of files that a single process 
can have open simultaneously. In some cases, the OS provides a 
means to raise this limit. Refer to your OS documentation for the 
default open files limit, and the means to raise this limit.

Max. number of databases
open in one transaction

No restriction. The parameters in a transaction parameter buffer 
comprise a linked list, so there is no limit except that imposed by 
system resources.

Max. number of tables
per database

By design, 216 (65,536), because tables are enumerated with a 16-bit 
unsigned integer.

Max. row size 64Kb. Each Blob and array contributes eight bytes to this limit in the 
form of their Blob handle.

Systems tables (tables maintained by the InterBase engine for system 
data) have a row size limit of 128Kb.

TABLE 1.2 InterBase specifications
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PRIMARY INTERBASE FEATURES
Max. number of rows and
columns per table

By design, 232 rows, because rows are enumerated with a 32-bit 
unsigned integer per table.

Number of columns in a row depends on datatypes used. One row can 
be 64K. For example, you can define 16,384 columns of type INTEGER 
(four bytes each) in one table.

Max. number of indexes
per table

By design, 216 (65,536), because indexes per table are enumerated 
with a 16-bit unsigned integer.

Max. number of indexes
per database

By design, 232, because there you can create 216 tables per database, 
and each table can have 216 indexes.

Max. number of events
per stored procedure

No restriction by design, but there is a practical limit, given that there 
is a limit on the length of code in a stored procedure or trigger 
(see below).

Max. stored procedure
or trigger code size

48Kb of BLR, the bytecode language compiled from stored procedure 
or trigger language.

Max. Blob size The size of the largest single Blob datum depends on the 
database page size:
1Kb page size => 64Mb
2Kb page size => 512Mb
4Kb page size => 4Gb
8Kb page size => 32Gb

The maximum Blob segment size is 64Kb.

Max. tables in a JOIN There is no restriction by design, though the task of joining tables is 
exponential in relation to the number of tables in the join. 

The largest practical number of tables in a JOIN is about 16, but 
experiment with your application and a realistic volume of data to 
find the most complex join that has acceptable performance.

Max. levels of nested queries There is no restriction by design.

The practical limit depends on the type of queries you nest. 
Experiment with your application and a realistic volume of data to 
find the deepest nested query that has acceptable performance.

Max. number of columns
per one composite index

Sixteen.

Characteristic Value

TABLE 1.2 InterBase specifications
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Overview of Windows tools
7KH�,QWHU%DVH�SURGXFWV�RQ�:LQGRZV����DQG�:LQGRZV�17�LQFOXGH�VHYHUDO�JUDSKLFDO�WRROV�
ZLWK�ZKLFK�\RX�FDQ�SHUIRUP�HYHU\�WDVN�QHFHVVDU\�WR�FRQILJXUH�DQG�PDLQWDLQ�DQ�,QWHU%DVH�
VHUYHU��DQG�WR�FUHDWH�DQG�DGPLQLVWHU�GDWDEDVHV�RQ�WKH�VHUYHU�

Server Manager for Windows
7KLV�FKDSWHU�LQWURGXFHV�WKH�,QWHU%DVH�6HUYHU�0DQDJHU��D�:LQGRZV�DSSOLFDWLRQ�IRU�
PRQLWRULQJ�DQG�DGPLQLVWHULQJ�,QWHU%DVH�GDWDEDVHV�DQG�VHUYHUV��6HUYHU�0DQDJHU�UXQV�RQ�
:LQGRZV��EXW�FDQ�PDQDJH�GDWDEDVHV�RQ�DQ\�VHUYHU�RQ�WKH�ORFDO�QHWZRUN��

6HUYHU�0DQDJHU�HQDEOHV�\RX�WR�
g0DQDJH�VHUYHU�VHFXULW\
g %DFN�XS�DQG�UHVWRUH�D�GDWDEDVH
g 9LHZ�GDWDEDVH�DQG�VHUYHU�VWDWLVWLFV
g 3HUIRUP�GDWDEDVH�PDLQWHQDQFH��LQFOXGLQJ�

Ã 9DOLGDWLQJ�WKH�LQWHJULW\�RI�D�GDWDEDVH

Ã 6ZHHSLQJ�D�GDWDEDVH

Ã 5HFRYHULQJ�WUDQVDFWLRQV�WKDW�DUH�´LQ�OLPERµ

4 7KH�6HUYHU�0DQDJHU�ZLQGRZ
7R�VWDUW�6HUYHU�0DQDJHU��FKRRVH�InterBase Server Manager�IURP�WKH�,QWHU%DVH ��6WDUW�
PHQX��7KH�6HUYHU�0DQDJHU�ZLQGRZ�RSHQV��

Levels of nesting
per stored procedure or trigger

750 on Windows 95 and Windows NT.

1000 for UNIX platforms.

Max. size of key
in SORT clause

32Kb.

Range of date values January 1, 100 a.d. — February 28, 32768 a.d.

Characteristic Value

TABLE 1.2 InterBase specifications
12 INTERBASE 5



OVERVIEW OF WINDOWS TOOLS
FIGURE 1.1 Server Manager main window

(OHPHQWV�LQ�WKLV�ZLQGRZ
g0HQX�EDU��DFURVV�WKH�WRS�RI�WKH�ZLQGRZ��FRQWDLQLQJ�FRPPDQGV�\RX�FDQ�FKRRVH�WR�SHUIRUP�
'%$�WDVNV�ZLWK�6HUYHU�0DQDJHU��

g 7RROEDU��D�URZ�RI�VKRUWFXW�EXWWRQV�IRU�PHQX�FRPPDQGV��MXVW�EHORZ�WKH�PHQX�EDU��
g 6HUYHU�GDWDEDVH�WUHH��GLVSOD\HG�LQ�WKH�OHIW�VLGH�RI�WKH�ZLQGRZ�EHORZ�WKH�WRROEDU��VKRZLQJ�WKH�
VHUYHU·V�QDPH�DQG�WKH�GDWDEDVHV�WR�ZKLFK�6HUYHU�0DQDJHU�LV�FXUUHQWO\�FRQQHFWHG��

g 6XPPDU\�LQIRUPDWLRQ�DUHD��GLVSOD\HG�LQ�WKH�ULJKW�VLGH�RI�WKH�ZLQGRZ�EHORZ�WKH�WRROEDU��7KLV�
DUHD�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�VHUYHU�RU�GDWDEDVH��GHSHQGLQJ�RQ�ZKLFK�LV�VHOHFWHG�LQ�WKH�
VHUYHU�GDWDEDVH�WUHH�

g 6WDWXV�OLQH��ZKLFK�VKRZV�WKH�FXUUHQW�VHUYHU�DQG�XVHU�ORJLQ�DQG�KHOS�IRU�PHQXV�DQG�WKH�WRROEDU�

4 6HUYHU�0DQDJHU�PHQXV
7KH�6HUYHU�0DQDJHU�PHQXV�DUH�WKH�EDVLF�ZD\�WR�SHUIRUP�WDVNV�ZLWK�6HUYHU�0DQDJHU��7KHUH�
DUH�ILYH�SXOO�GRZQ�PHQXV�

g )LOH�PHQX��HQDEOHV�\RX�WR�ORJ�LQ�WR�D�VHUYHU�DQG�ORJ�RXW��FRQQHFW�WR�D�GDWDEDVH��GLVFRQQHFW�
IURP�D�GDWDEDVH��DQG�H[LW�6HUYHU�0DQDJHU�

g 7DVNV�PHQX��HQDEOHV�\RX�WR�PDQDJH�XVHU�VHFXULW\��SHUIRUP�EDFNXS�DQG�UHVWRUDWLRQ��YLHZ�
GDWDEDVH�DQG�ORFN�PDQDJHU�VWDWLVWLFV��DQG�VWDUW�:LQGRZV�,64/�
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g0DLQWHQDQFH�PHQX��HQDEOHV�\RX�WR�YLHZ�GDWDEDVH�FRQQHFWLRQV��SHUIRUP�D�GDWDEDVH�VZHHS��
WUDQVDFWLRQ�UHFRYHU\��DQG�GDWDEDVH�VKXWGRZQ��UHVWDUW�DQG�YDOLGDWH�D�GDWDEDVH��DQG�GLVSOD\�
GDWDEDVH�SURSHUWLHV�

g:LQGRZ�PHQX��HQDEOHV�\RX�WR�FORVH�RU�PLQLPL]H�6HUYHU�0DQDJHU�ZLQGRZV�DQG�GLVSOD\�WKH�
WRROEDU�

g +HOS�PHQX��SURYLGHV�RQOLQH�+HOS�

4 7RROEDU
7KH�WRROEDU�LV�D�URZ�RI�EXWWRQV�ZKLFK�DUH�VKRUWFXWV�IRU�PHQX�FRPPDQGV��7KH�WRROEDU�
EXWWRQV�DUH�

6HUYHU�ORJLQ��RSHQV�WKH�ORJLQ�GLDORJ��HQDEOLQJ�\RX�WR�ORJ�LQ�WR�D�UHPRWH�,QWHU%DVH�VHUYHU��7KH�ORFDO�
VHUYHU�LV�DOUHDG\�FRQQHFWHG��

6HUYHU�ORJRXW��HQDEOHV�\RX�WR�ORJRXW�IURP�WKH�ORFDO�VHUYHU��DQG�GLVFRQQHFW�IURP�DQ\�GDWDEDVHV�RQ�
WKDW�VHUYHU�WR�ZKLFK�\RX�DUH�FXUUHQWO\�FRQQHFWHG�

'DWDEDVH�FRQQHFW��RSHQV�D�GLDORJ�WKDW�HQDEOHV�\RX�WR�FRQQHFW�WR�D�GDWDEDVH�RQ�WKH�FXUUHQW�VHUYHU�

'DWDEDVH�GLVFRQQHFW��GLVFRQQHFWV�6HUYHU�0DQDJHU�IURP�WKH�FXUUHQW�GDWDEDVH�

&RQILJXUH�XVHUV��RSHQV�WKH�8VHU�&RQILJXUDWLRQ�GLDORJ�IRU�DGPLQLVWHULQJ�VHUYHU�VHFXULW\�

'DWDEDVH�EDFNXS��RSHQV�WKH�'DWDEDVH�%DFNXS�GLDORJ�

'DWDEDVH�UHVWRUH��RSHQV�WKH�'DWDEDVH�5HVWRUH�GLDORJ�

'DWDEDVH�VWDWLVWLFV��GLVSOD\V�UHOHYDQW�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH�KHDGHU�SDJH�

'DWDEDVH�SURSHUWLHV��RSHQV�WKH�'DWDEDVH�3URSHUWLHV�GLDORJ�
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'DWDEDVH�FRQQHFWLRQV��VKRZV�DFWLYH�FRQQHFWLRQV�

'DWDEDVH�VKXWGRZQ��SUHYHQWV�FOLHQWV�IURP�FRQQHFWLQJ�WR�D�GDWDEDVH�

'DWDEDVH�UHVWDUW��UHVWDUWV�D�GDWDEDVH�WKDW�KDV�EHHQ�VKXW�GRZQ�

'DWDEDVH�YDOLGDWLRQ��RSHQV�WKH�'DWDEDVH�9DOLGDWLRQ�GLDORJ�

6WDUW�,64/��RSHQV�WKH�,QWHUDFWLYH�64/�:LQGRZ�DQG�DXWRPDWLFDOO\�FRQQHFWV�WR�WKH�FXUUHQW�
GDWDEDVH�

4 6HUYHU�GDWDEDVH�WUHH�SDQH
:KHQ�\RX�RSHQ�WKH�6HUYHU�0DQDJHU�ZL���GRZ��\RX�PXVW�ORJ�LQ�WR�D�ORFDO�RU�UHPRWH�VHUYHU�
DQG�FRQQHFW�WR�WKH�VHUYHU·V�GDWDEDVHV�WR�GLVSOD\�WKH�VHUYHU�GDWDEDVH�WUHH��

FIGURE 1.2 Server Manager tree pane

7R�H[SDQG�RU�UHWUDFW�WKH�VHUYHU�GDWDEDVH�WUHH�

Current server

Current database
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,Q�DQ�H[SDQGHG�WUHH��FOLFN�D�GDWDEDVH�QDPH�WR�KLJKOLJKW�LW��7KH�KLJKOLJKWHG�GDWDEDVH�LV�WKH�RQH�
RQ�ZKLFK�6HUYHU�0DQDJHU�RSHUDWHV��UHIHUUHG�WR�DV�WKH�FXUUHQW�GDWDEDVH��:KHQ�D�GDWDEDVH�LV�
KLJKOLJKWHG��WKH�VHUYHU�RQ�ZKLFK�WKH�GDWDEDVH�UHVLGHV�EHFRPHV�WKH�FXUUHQW�VHUYHU��$Q\�DFWLRQV�
RI�6HUYHU�0DQDJHU�WKHQ�DIIHFW�WKDW�VHUYHU�

:KHQ�\RX�ULJKW�FOLFN�WKH�PRXVH�RQ�D�VHUYHU��D�SRS�XS�PHQX�LV�GLVSOD\HG�OLVWLQJ�DFWLRQV�WKDW�
FDQ�EH�SHUIRUPHG�RQ�WKH�VHUYHU�

Tasks Commands

Display a server’s databases Left-click (plus) + to the left of the server icon

Double-click the server icon

Press the plus (+) key

Press the right arrow key

Retract a server’s databases Left-click (minus) – to the left of the server icon

Double-click the server icon

Press the minus (–) key

Press the left arrow key

TABLE 1.3 Server/database tree commands

Popup command Description

Server Login/Logout Log in or out of a server

Database Connect Connect to a database

User Security Authorize users

Backup Backup a database

Restore Restore the database

Lock Manager Statistics View lock manager statistics report

TABLE 1.4 Server Manager popup menu from server
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:KHQ�\RX�ULJKW�FOLFN�WKH�PRXVH�RQ�D�GDWDEDVH��D�SRS�XS�PHQX�LV�GLVSOD\HG�OLVWLQJ�DFWLRQV�WKDW�
FDQ�EH�SHUIRUPHG�RQ�WKH�GDWDEDVH�

4 6XPPDU\�LQIRUPDWLRQ�DUHD
7KH�VXPPDU\�LQIRUPDWLRQ�DUHD�LQ�WKH�ULJKW�VLGH�RI�WKH�6HUYHU�0DQJHU�ZLQGRZ�GLVSOD\V�
LQIRUPDWLRQ�DERXW�WKH�VHUYHU�RU�GDWDEDVH�FXUUHQWO\�VHOHFWHG�LQ�WKH�VHUYHU�GDWDEDVH�WUHH�

FIGURE 1.3 Server Manager summary information area

4 6WDQGDUG�WH[W�GLVSOD\�ZLQGRZ
7KH�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�LV�XVHG�WR�PRQLWRU�GDWDEDVH�EDFNXS�DQG�UHVWRUDWLRQ�DQG�WR�
GLVSOD\�GDWDEDVH�DQG�ORFN�PDQDJHU�VWDWLVWLFV��$OWKRXJK�WKHVH�RSHUDWLRQV�DOO�GLVSOD\�RXWSXW�LQ�
D�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ��HDFK�KDV�PHQX�FRPPDQGV�VSHFLILF�WR�WKH�SDUWLFXODU�RSHUDWLRQ�

Popup command Description

Database Connect/Disconnect Connect to or disconnect from a database

Database Statistics View database header file information

Database Connections View active users on a database

Database Sweep Perform a database sweep

Transaction Recovery Recover limbo transactions

Database Shutdown Shutdown a database

Database Restart Restart a database

Database Validation Verify integrity of database structures

Database Properties View database information, adjust database sweep, enable forced 
writes.

Database Backup Back up a database

Interactive SQL Run Windows ISQL

TABLE 1.5 Server Manager popup menu from database
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7KH�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�FRQWDLQV�D�PHQX�EDU��D�WRROEDU�ZLWK�LFRQV�IRU�RIWHQ�XVHG�
PHQX�FRPPDQGV��DQG�D�VFUROOLQJ�WH[W�GLVSOD\�DUHD�

Windows Interactive SQL tool 
7KH�:LQGRZV�,64/�WRRO�LV�D�JUDSKLFDO��LQWHUDFWLYH�DSSOLFDWLRQ�WKDW�HQDEOHV�\RX�WR�TXLFNO\�DQG�
HDVLO\�HQWHU�64/�VWDWHPHQWV�WR�H[HFXWH�ZLWK�UHVSHFW�WR�D�GDWDEDVH�7KLV�WRRO�XVHV�,QWHU%DVH·V�
'\QDPLF�64/�PHFKDQLVP�WR�VXEPLW�D�VWDWHPHQW�WR�WKH�VHUYHU��SUHSDUH�LW��H[HFXWH�LW��DQG�
UHWULHYH�DQ\�GDWD�IURP�VWDWHPHQWV�ZLWK�RXWSXW��IRU�H[DPSOH��IURP�D�6(/(&7�RU�(;(&87(�
352&('85(���:LQGRZV�,64/�PDQDJHV�WUDQVDFWLRQV��GLVSOD\V�PHWDGDWD�LQIRUPDWLRQ��DQG�
FDQ�SURGXFH�DQG�H[HFXWH�VFULSWV�FRQWDLQLQJ�64/�VWDWHPHQWV�

6HH�&KDSWHU�����´,QWHUDFWLYH�4XHU\µ�IRU�IXOO�GRFXPHQWDWLRQ�DQG�UHIHUHQFH�RQ�isql�DQG�
:LQGRZV�,64/�

Communication Diagnostic tool for Windows
1HWZRUN�FRQILJXUDWLRQ�RI�D�FOLHQW�VHUYHU�V\VWHP�LQYROYHV�VHYHUDO�GLIIHUHQW�VRIWZDUH�DQG�
KDUGZDUH�OD\HUV�DQG�SURSHU�FRQILJXUDWLRQ�RI�HDFK�RI�WKHVH�OD\HUV��:KHQ�RQH�RU�PRUH�OD\HUV�
DUH�PLVFRQILJXUHG��LW�LV�QRW�DOZD\V�HYLGHQW�ZKLFK�7KH�&RPPXQLFDWLRQV�'LDJQRVWLF�WRRO��DOVR�
FDOOHG�&RP'LDJ��KHOSV�WR�LGHQWLI\�WKH�VRXUFH�RI�WKH�SUREOHP�E\�WHVWLQJ�HDFK�OD\HU�
SURJUHVVLYHO\��

6HH�&KDSWHU����´1HWZRUN�&RQILJXUDWLRQµ�IRU�PRUH�JXLGHOLQHV�RQ�FRQILJXULQJ�DQG�
WURXEOHVKRRWLQJ�D�FOLHQW�VHUYHU�,QWHU%DVH�V\VWHPV��DV�ZHOO�DV�GHWDLOV�DERXW�XVLQJ�&RP'LDJ�

Server Configuration tool for Windows
7KH�,QWHU%DVH�VHUYHU�KDV�D�QXPEHU�RI�FRQILJXUDEOH�SURSHUWLHV�WKDW�\RX�FDQ�FKDQJH��2Q�
:LQGRZV����DQG�:LQGRZV�17��DFFHVV�WKH�JUDSKLFDO�SURSHUW\�VKHHW�IRU�WKH�,QWHU%DVH�VHUYHU�
E\�RQH�RI�WKH�IROORZLQJ�PHWKRGV�

g 5LJKW�FOLFN�WKH�LFRQ�WKDW�DSSHDUV�LQ�WKH�WDVN�EDU
g 5LJKW�FOLFN�WKH�VHUYHU�LFRQ�LQ�6HUY���HU�0DQDJHU�IRU�:LQGRZV
g 5XQ�InterBase Configuration�LQ�WKH�,QWHU%DVH���6WDUW�PHQX

6HH�&KDSWHU����´6HUYHU�&RQILJXUDWLRQµ�IRU�PRUH�GHWDLOV�RQ�WKH�VHUYHU�FRQILJXUDWLRQ�WRRO�
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OVERVIEW OF COMMAND-LINE TOOLS
License Registration tool for Windows
$Q�,QWHU%DVH�VHUYHU�RU�FOLHQW�UHTXLUHV�D�OLFHQVH�LG�NH\�WR�RSHUDWH��<RXU�,QWHU%DVH�SURGXFW�NLW�
LQFOXGHV�D�OLFHQVH�FHUWLILFDWH�WKDW�FRQWDLQV�RQH�RU�PRUH�RI�WKHVH�LG�NH\�FDUGV��HDFK�RI�ZKLFK�
DFWLYDWHV�VSHFLILF�IXQFWLRQDOLW\�RI�WKH�,QWHU%DVH�VRIWZDUH��7KH�/LFHQVH�5HJLVWUDWLRQ�WRRO�IRU�
:LQGRZV�LV�D�JUDSKLFDO�LQWHUIDFH�WR�WKH�WH[W�EDVHG�ILOH�WKDW�FRQWDLQV�RQH�RU�PRUH�OLFHQVH�
VWULQJV��

6HH�´/LFHQVLQJµ�RQ�SDJH ���IRU�PRUH�GHWDLOV�RQ�OLFHQVLQJ�RSWLRQV�DQG�WRROV�

Overview of command-line tools
)RU�HDFK�WDVN�WKDW�\RX�FDQ�GR�ZLWK�:LQGRZV�,64/�RU�6HUYHU�0DQDJHU�IRU�:LQGRZV��WKHUH�LV�
D�FRPPDQG�OLQH�WRRO�WKDW�\RX�FDQ�UXQ�LQ�D�FRPPDQG�ZLQGRZ�RU�FRQVROH�WR�SHUIRUP�WKH�VDPH�
WDVN�

7KH�81,;�YHUVLRQV�RI�,QWHU%DVH���LQFOXGH�DOO�RI�WKH�IROORZLQJ�FRPPDQG�OLQH�WRROV��7KH�
JUDSKLFDO�:LQGRZV�WRROV�GR�QRW�UXQ�RQ�D�81,;�ZRUNVWDWLRQ��WKRXJK�\RX�FDQ�UXQ�PRVW�RI�
WKH�WRROV�RQ�:LQGRZV�WR�FRQQHFW�WR�DQG�RSHUDWH�RQ�,QWHU%DVH�GDWDEDVHV�WKDW�UHVLGH�RQ�81,;�
VHUYHUV�

$Q�DGYDQWDJH�RI�QRQ�LQWHUDFWLYH��FRPPDQG�OLQH�WRROV�LV�WKDW�\RX�FDQ�XVH�WKHP�LQ�EDWFK�ILOHV�
RU�VFULSWV�WR�SHUIRUP�FRPPRQ�GDWDEDVH�RSHUDWLRQV��<RX�FDQ�DXWRPDWH�H[HFXWLRQ�RI�VFULSWV�
WKURXJK�\RXU�RSHUDWLQJ�V\VWHP·V�VFKHGXOLQJ�IDFLOLW\��cron�RQ�81,;��AT�RQ�:LQGRZV 17���
,W�LV�PRUH�GLIILFXOW�WR�DXWRPDWH�H[HFXWLRQ�RI�JUDSKLFDO�WRROV�

isql
7KH�isql�WRRO�LV�D�VKHOO�W\SH�LQWHUDFWLYH�SURJUDP�WKDW�HQDEOHV�\RX�WR�TXLFNO\�DQG�HDVLO\�HQWHU�
64/�VWDWHPHQWV�WR�H[HFXWH�ZLWK�UHVSHFW�WR�D�GDWDEDVH�7KLV�WRRO�XVHV�,QWHU%DVH·V�'\QDPLF�
64/�PHFKDQLVP�WR�VXEPLW�D�VWDWHPHQW�WR�WKH�VHUYHU��SUHSDUH�LW��H[HFXWH�LW��DQG�UHWULHYH�DQ\�
GDWD�IURP�VWDWHPHQWV�ZLWK�RXWSXW��IRU�H[DPSOH��IURP�D�6(/(&7�RU�(;(&87(�352&('85(���
isql�PDQDJHV�WUDQVDFWLRQV��GLVSOD\V�PHWDGDWD�LQIRUPDWLRQ��DQG�FDQ�SURGXFH�DQG�H[HFXWH�
VFULSWV�FRQWDLQLQJ�64/�VWDWHPHQWV�

6HH�&KDSWHU�����´,QWHUDFWLYH�4XHU\µ�IRU�IXOO�GRFXPHQWDWLRQ�DQG�UHIHUHQFH�RQ�isql�DQG�
:LQGRZV�,64/�
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gbak and gsplit
<RX�FDQ�UXQ�D�GDWDEDVH�EDFNXS�DQG�UHVWRUH�RQ�D�ORFDO�RU�UHPRWH�GDWDEDVH�ZLWK�gbak��7KLV�LV�
WKH�VDPH�IHDWXUH�WKDW�\RX�FDQ�XVH�LQ�6HUYHU�0DQDJHU�IRU�:LQGRZV��$GGLWLRQDOO\��WKHUH�LV�D�
FRPPDQG�OLQH�WRRO�gsplit�WKDW�ILOWHUV�WKH�RXWSXW�RI�gbak�DQG�ZULWHV�WR�PXOWLSOH�ILOHV�RQ�GLVN��
7KLV�SHUPLWV�\RX�WR�EDFN�XS�D�PXOWLILOH�GDWDEDVH�ZKHQ�WKH�EDFNXS�ILOH�LV�ODUJHU�WKDQ�WKH�
RSHUDWLQJ�V\VWHP�PD[LPXP��

6HH�&KDSWHU����´'DWDEDVH�%DFNXS�DQG�5HVWRUHµ�IRU�IXOO�GRFXPHQWDWLRQ�DQG�UHIHUHQFH�RQ�XVH�
RI�gbak�DQG�gsplit�

gfix
<RX�FDQ�FRQILJXUH�VHYHUDO�SURSHUWLHV�RI�D�GDWDEDVH�ZLWK�gfix�

g'DWDEDVH�DFWLYH�VKXWGRZQ�VWDWXV�
g'HIDXOW�FDFKH�DOORFDWLRQ�IRU�FOLHQWV�
g 6ZHHS�LQWHUYDO�DQG�PDQXDO�VZHHS�
g 6\QFKURQRXV�RU�DV\QFKURQRXV�ZULWHV�
g'HWHFWLRQ�RI�VRPH�W\SHV�RI�GDWDEDVH�FRUUXSWLRQ�
g 5HFRYHU\�RI�XQUHVROYHG�GLVWULEXWHG�WUDQVDFWLRQV�

<RX�FDQ�SHUIRUP�DOO�WKH�VDPH�FRQILJXUDWLRQ�WDVNV�ZLWK�6HUYHU�0DQDJHU�IRU�:LQGRZV��

6HH�&KDSWHU����´'DWDEDVH�&RQILJXUDWLRQ�DQG 0DLQWHQDQFHµ�IRU�GHVFULSWLRQV�RI�WKHVH�
SURSHUWLHV��DQG�D�UHIHUHQFH�RI�WKH�gfix�WRRO�

gsec
<RX�FDQ�FRQILJXUH�DXWKRUL]HG�XVHUV�WR�DFFHVV�,QWHU%DVH�VHUYHUV�DQG�GDWDEDVHV�ZLWK�gsec��<RX�
FDQ�DOVR�SHUIRUP�WKH�VDPH�PDQLSXODWLRQV�RQ�WKH�VHFXULW\�GDWDEDVH�ZLWK�6HUYHU�0DQDJHU�IRU�
:LQGRZV��

6HH�&KDSWHU����´'DWDEDVH�6HFXULW\µ�IRU�IXOO�GHWDLOV�DQG�UHIHUHQFH�
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gstat
<RX�FDQ�XVH�gstat�WR�YLHZ�VRPH�GDWDEDVH�VWDWLVWLFV�UHODWHG�WR�WUDQVDFWLRQ�LQYHQWRU\��GDWD�
GLVWULEXWLRQ�ZLWKLQ�D�GDWDEDVH��DQG�LQGH[�HIILFLHQF\��<RX�FDQ�DOVR�YLHZ�WKHVH�VWDWLVWLFV�ZLWK�
6HUYHU�0DQDJHU�IRU�:LQGRZV��

6HH�&KDSWHU����´'DWDEDVH�DQG�6HUYHU�6WDWLVWLFVµ�IRU�PRUH�LQIRUPDWLRQ�RQ�UHWULHYLQJ�DQG�
LQWHUSUHWLQJ�GDWDEDVH�VWDWLVWLFV�

iblockpr (gds_lock_print)
<RX�FDQ�YLHZ�VWDWLVWLFV�IURP�WKH�,QWHU%DVH�VHUYHU�ORFN�PDQDJHU�WR�PRQLWRU�ORFN�UHTXHVW�
WKURXJKSXW�DQG�LGHQWLI\�WKH�FDXVH�RI�GHDGORFNV�LQ�WKH�UDUH�FDVH�WKDW�WKHUH�LV�D�SUREOHP�ZLWK�
WKH�,QWHU%DVH�ORFN�PDQDJHU��7KH�XWLOLW\�LV�FDOOHG�gds_lock_print�RQ�WKH�81,;�SODWIRUPV��
DQG�iblockpr�RQ�WKH�:LQGRZV�SODWIRUPV�

6HH�&KDSWHU����´'DWDEDVH�DQG�6HUYHU�6WDWLVWLFVµ�IRU�PRUH�LQIRUPDWLRQ�RQ�UHWULHYLQJ�DQG�
LQWHUSUHWLQJ�ORFN�VWDWLVWLFV�

ibmgr
2Q�81,;�VHUYHUV��XVH�WKH�ibmgr�XWLOLW\�WR�VWDUW�DQG�VWRS�WKH�,QWHU%DVH�VHUYHU�SURFHVV��6HH�
WKH�VHFWLRQ�´81,;�GDHPRQµ�RQ�SDJH ���IRU�GHWDLOV�RQ�XVLQJ�WKLV�XWLOLW\�

Migrating from InterBase 4 to InterBase 5
7KLV�VHFWLRQ�GHVFULEHV�LVVXHV�WKDW�DIIHFW�XSJUDGHV�RI�,QWHU%DVH�DSSOLFDWLRQV�DQG�GDWDEDVHV�
GHVLJQHG�IRU�SUH�9HUVLRQ���VHUYHU�VRIWZDUH�WR�WKH�QHZ�,QWHU%DVH���YHUVLRQ�

Backward compatibility
7KH�,QWHU%DVH���VRIWZDUH�FDQ�DFFHVV�,QWHU%DVH�����������RU�����GDWDEDVHV�WUDQVSDUHQWO\��<RX�
GR�QRW�QHHG�WR�PRGLI\�WKH�GDWDEDVH�IRU�LW�WR�ZRUN�ZLWK�,QWHU%DVH ���+RZHYHU��FHUWDLQ�QHZ�
IHDWXUHV�LQ�,QWHU%DVH���DUH�QRW�DFWLYH�H[FHSW�RQ�D�QHZO\�FUHDWHG�RU�UHVWRUHG�GDWDEDVH�
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ODS changes
7KH�2Q�'LVN�6WUXFWXUH��2'6��IRU�,QWHU%DVH���KDV�EHHQ�XSGDWHG�WR�2'6�YHUVLRQ������ZKLFK�
VXSSRUWV�FDVFDGLQJ�UHIHUHQWLDO�LQWHJULW\��LQGH[�JDUEDJH�FROOHFWLRQ��DQG�64/�UROHV��

,QWHU%DVH���VXSSRUWV�2'6�����DQG�2'6������1HZO\�FUHDWHG�GDWDEDVHV�DUH�DOZD\V�2'6 �����
'DWDEDVHV�FUHDWHG�E\�,QWHU%DVH�����������DQG�����DUH�LQ�2'6�����IRUPDW�DUH�DXWRPDWLFDOO\�
FRQYHUWHG�WR�2'6�����WKH�ILUVW�WLPH�D�9HUVLRQ���HQJLQH�DFFHVVHV�WKHP��$Q�2'6�����GDWDEDVH�
LV�EDFNZDUG�FRPSDWLEOH�ZLWK�DQ�,QWHU%DVH���[�VHUYHU��2'6���[�GDWDEDVHV�DUH�QRW�
WUDQVSDUHQWO\�XSJUDGHG�WR�2'6�����

7R�XVH�WKH�QHZ�2'6�����IHDWXUHV�RQ�DQ�2'6���[�RU�ROGHU�GDWDEDVH��XVH�WKH�9HUVLRQ���[�RU�
9HUVLRQ���gbak�WR�EDFN�XS�WKH�GDWDEDVH��7KHQ�XVH�WKH�9HUVLRQ���gbak�WR�UHVWRUH�LW��7KH�
SURFHVV�RI�UHVWRULQJ�D�GDWDEDVH�LV�DNLQ�WR�FUHDWLQJ�RQH��VR�WKH�GDWDEDVH�LV�UHVWRUHG�DV�DQ�2'6�
����ILOH��

Accessing Version 3 databases
7KH�%ULGJH�ZDV�D�IHDWXUH�RI�,QWHU%DVH�9����VHUYHU�WKDW�DOORZHG�WKDW�VRIWZDUH�WR�DFFHVV�
,QWHUEDVH�9HUVLRQ�����GDWDEDVHV��2'6 ��[���7KH�%ULGJH�LV�QRW�LQFOXGHG�LQ�,QWHU%DVH����,I�\RX�
KDYH�D�9HUVLRQ�����VHUYHU�WKDW�\RX�DUH�XSJUDGLQJ�WR�,QWHU%DVH���\RX�PXVW�XVH�gbak�WR�EDFN�XS�
\RXU�GDWDEDVHV�EHIRUH�\RX�LQVWDOO�WKH�QHZ�VRIWZDUH��$IWHU�WKH�LQVWDOO��XVH�gbak�IURP�WKH�QHZ�
YHUVLRQ�WR�UHVWRUH�WKH�GDWDEDVHV�

Note ,I�\RX�QHHG�DVVLVWDQFH�PLJUDWLQJ�IURP�,QWHU%DVH�9����RU�HDUOLHU�UHOHDVHV�GLUHFWO\�WR�
,QWHU%DVH����FRQWDFW�,QWHU%DVH�WHFKQLFDO�VXSSRUW�

New keywords
'R�QRW�XVH�NH\ZRUGV�WR�QDPH�PHWDGDWD�REMHFWV��6XFK�QDPHV�FRQIOLFW�ZLWK�64/�V\QWD[��)RU�
H[DPSOH��LI�\RX�QDPH�D�WDEOH�&$6&$'(��WKH�VWDWHPHQW�

SELECT * FROM CASCADE

ZRXOG�FRQIXVH�WKH�,QWHU%DVH���64/�SDUVHU��EHFDXVH�&$6&$'(�LV�D�QHZ�NH\ZRUG��

7KH�IROORZLQJ�UHVHUYHG�NH\ZRUGV�DUH�QHZ�VLQFH�,QWHU%DVH����:

ACTION CASCADE ROLE

ADMIN RESTRICT FREE_IT

TABLE 1.6 New reserved words
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MIGRATING FROM INTERBASE 4 TO INTERBASE 5
,I�\RXU�FXUUHQW�GDWDEDVH�FRQWDLQV�D�PHWDGDWD�REMHFW�WKDW�KDV�DQ\�RI�WKHVH�QDPHV��\RX�FDQQRW�
XVH�WKHVH�REMHFWV�E\�QDPH�LQ�64/�VWDWHPHQWV��EHFDXVH�WKHLU�QDPHV�DUH�QRZ�UHVHUYHG�ZRUGV��
<RX�QHHG�WR�GURS�WKH�REMHFWV�RU�FKDQJH�WKHLU�QDPHV��7R�FKDQJH�WKH�QDPHV�ZLWKRXW�XVLQJ�WKHLU�
QDPH�LQ�DQ�64/�VWDWHPHQW��\RX�QHHG�WR�DOWHU�WKH�QDPHV�E\�LVVXLQJ�83'$7(�VWDWHPHQWV�
DJDLQVW�WKH�,QWHU%DVH�V\VWHP�WDEOHV��5HIHU�WR�WKH�/DQJXDJH�5HIHUHQFH�

Runtime environment changes
7KHUH�DUH�D�QXPEHU�RI�UXQWLPH�FKDQJHV�LQ�,QWHU%DVH���

g 7KH�ILOH�LQWHUEDVH�FIJ�QR�ORQJHU�H[LVWV��&RQILJXUDWLRQ�WKDW�ZDV�SODFHG�LQ�WKDW�ILOH�LV�QRZ�IRXQG�
LQ�LVFBFRQILJ��81,;��RU�LEFRQILJ��:LQGRZV��

g 7KH�IRUPDW�IRU�WHPSRUDU\�ILOH�FRQILJXUDWLRQ�KDV�EHHQ�FKDQJHG��6HH�´7HPSRUDU\�ILOH�
PDQDJHPHQWµ�RQ�SDJH ���

g 7KHUH�LV�D�QHZ�HQYLURQPHQW�YDULDEOH��,17(5%$6(B703��,W�KDV�SULRULW\�RYHU�WKH�703�
HQYLURQPHQW�YDULDEOH��EXW�QRW�RYHU�LVFBFRQILJ��81,;��RU�LEFRQILJ��:LQGRZV��HQWULHV�IRU�
703B',5(&725<��6HH´(QYLURQPHQW�YDULDEOHVµ�RQ�SDJH ���IRU�PRUH�LQIRUPDWLRQ�

g2Q�81,;��,QWHU%DVH�LWVHOI�QRZ�UXQV�DV�D�GDHPRQ�RQ�WKH�VHUYHU�LQVWHDG�RI�XVLQJ�WKH�WXUQNH\�
GDHPRQ�LQHWG�UXQ�WKH�VHUYHU�SURFHVVHV��,QWHU%DVH���QHHGV�QR�HQWU\�LQ�WKH��HWF�LQHWG�FRQI�ILOH��
%HFDXVH�PXOWLSOH�GDHPRQV�PD\�QRW�OLVWHQ�RQ�WKH�VDPH�SRUW��\RX�PXVW�QRW�UXQ�WKH�,QWHU%DVH�
��GDHPRQ�DQG�DQ�inetd�GDHPRQ�EDVHG�RQ�WKH�,QWHU%DVH�����HQWU\�LQ��HWF�LQHWG�FRQI�DW�WKH�VDPH�
WLPH�

Preprocessor changes
7KH�gpre�SUHSURFHVVRU�QRZ�JHQHUDWHV�FRGH�ZLWK�D�GLUHFWLYH�WR�LQFOXGH�LEDVH�K�LQVWHDG�RI�JGV�K��
,I�HPEHGGHG�64/�SURJUDPPHUV�XVH�IXQFWLRQV�ZLWK�SUHIL[HV�RI�WKH�IRUP�´gds_µ��WKHVH�DUH�
QRW�UHFRJQL]HG�E\�WKH�LEDVH�K�KHDGHU�ILOH��DQG�FRPSLODWLRQ�IDLOV��7KH�IL[�LV�WR�SXW�D�GLUHFWLYH�LQ�
\RXU�HPEHGGHG�64/�FRGH�ILOH�

#include ’/usr/interbase/include/gds.h’

7,3 7KH�´gds_µ�QRPHQFODWXUH�LV�REVROHWH�DQG�FRQWLQXHV�WR�SKDVH�RXW�RI�WKH�,QWHU%DVH�SURGXFW�
LQ�IXWXUH�YHUVLRQV��<RX�VKRXOG�SODQ�WR�FKDQJH�RFFXUUHQFHV�RI�VXFK�QDPHV�RI�IXQFWLRQV�DQG�
RWKHU�,QWHU%DVH�LGHQWLILHUV�LQ�\RXU�FRGH��,Q�DOPRVW�DOO�FDVHV��D�JLYHQ�IXQFWLRQ�QDPH�VXFK�DV�
gds_$attach_database( )�KDV�FKDQJHG�RQO\�LQ�LWV�SUHIL[��EHFRPLQJ�
isc_attach_database( )��7KH�RQH�H[FHSWLRQ�LV�gds_$event_wait( )��ZKLFK�LV�QRZ�
isc_wait_for_event( )��

%HORZ�LV�DQ�H[DPSOH�sed�VFULSW�WR�FKDQJH�WKHVH�LGHQWLILHUV�
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CHAPTER 1 INTRODUCTION
s/\<gds_\$event_wait/isc_wait_for_event/g

s/\<gds_[_$]?/isc_/g

Licensing changes
g 7KH�UHTXLUHPHQW�IRU�DQ�LQWHUQDWLRQDO�OLFHQVH�KDV�EHHQ�UHPRYHG��,QWHUQDWLRQDO�FRPSRQHQWV�
QR�ORQJHU�UHTXLUH�OLFHQVLQJ�VHSDUDWH�IURP�WKH�,QWHU%DVH�OLFHQVH�

g &�DQG�&���ODQJXDJH�OLFHQVH�RSWLRQV�IRU�WKH�gpre�SUHSURFHVVRU�DUH�QRZ�VHSDUDWH�OLFHQVHV�
IURP�WKH�,QWHU%DVH�OLFHQVH�

g 7KH�OLFHQVH�UHJLVWUDWLRQ�XWLOLW\�RQ�81,;��isc_install��KDV�EHHQ�UHSODFHG�E\�D�VLPLODU�SURJUDP��
iblicense��6HH�´/LFHQVH�UHJLVWUDWLRQ�XWLOLW\�IRU�81,;µ�RQ�SDJH ���

Unsupported features
7KH�IROORZLQJ�XWLOLWLHV�KDYH�FKDQJHG�RU�DUH�QR�ORQJHU�VXSSRUWHG�LQ�,QWHU%DVH���

g gdef��qli��fred��DQG�pyxis�DUH�QRW�VXSSRUWHG��EXW�DUH�LQFOXGHG�LQ�WKH�81,;�GLVWULEXWLRQ�NLW�
IRU�EDFNZDUG�FRPSDWLELOLW\��7KH\�EHKDYH�H[DFWO\�DV�WKH\�GLG�LQ�,QWHU%DVH�9����DQG�9�����7KH\�
KDYH�QRW�EHHQ�XSGDWHG�WR�VXSSRUW�QHZHU�,QWHU%DVH�IHDWXUHV��VXFK�DV�VWRUHG�SURFHGXUHV�DQG�
64/�UROHV�

g gbak�QR�ORQJHU�EDFNV�XS�WULJJHUV�IURP�9HUVLRQ���GDWDEDVHV�
g gdef�QR�ORQJHU�H[WUDFWV�WULJJHUV�IURP�9HUVLRQ���GDWDEDVHV�
g gdef�GRHV�QRW�RXWSXW�YLHZV�IURP�9HUVLRQ���GDWDEDVHV�LQ�WKH�RSWLPDO�RUGHU�IRU�UHXVH�LQ�DQ�
LQSXW�VFULSW��VR�WKH�VFULSW�PD\�QHHG�HGLWLQJ�WR�UHRUGHU�YLHZ�GHILQLWLRQV�

g gdef�UHTXLUHV�WKDW�VHFRQGDU\�ILOHV��H[WHUQDO�ILOHV��VKDGRZ�ILOHV��DQG�PXOWLILOH�GDWDEDVHV��EH�IXOO\�
TXDOLILHG�GXULQJ�GHILQLWLRQ�LQ�RUGHU�WR�EH�FUHDWHG�SURSHUO\��,Q�WKH�DEVHQFH�RI�IXOO\�TXDOLILHG�
SDWK�QDPH��WKH�EHKDYLRU�LV�XQGHILQHG�

g 7KH�*'0/�6HFXULW\�&ODVVHV�IHDWXUH�IRU�DVVLJQLQJ�GDWD�DFFHVV�SULYLOHJHV�WR�JURXSV�RI�XVHUV�
GRHV�QRW�ZRUN�LQ�,QWHU%DVH����,Q�,QWHU%DVH����64/�IHDWXUHV�DVVLVW�LQ�PLJUDWLQJ�,QWHU%DVH�XVHUV�
IURP�*'0/�WR�64/��<RX�QHHG�WR�UH�LPSOHPHQW�JURXS�SULYLOHJHV�XVLQJ�WKH�,QWHU%DVH���
IHDWXUHV��)RU�PRUH�LQIRUPDWLRQ�RQ�64/�UROHV��VHH�WKH�/DQJXDJH�5HIHUHQFH�DQG�'DWD�'HILQLWLRQ�
*XLGH��
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MIGRATING FROM INTERBASE 4 TO INTERBASE 5
Obsolete components
7KH�IROORZLQJ�FRPSRQHQWV�KDYH�EHHQ�UHPRYHG�IURP�WKH�,QWHU%DVH�SURGXFW�

g gds_drop�KDV�EHHQ�UHPRYHG�EHFDXVH�LW�LV�QRW�QHFHVVDU\�ZLWK�WKH�,QWHU%DVH���6XSHU6HUYHU�
DUFKLWHFWXUH��,Q�,QWHU%DVH�9����DQG�HDUOLHU��gds_drop�GHDOORFDWHG�WKH�VKDUHG�PHPRU\�DQG�
VHPDSKRUHV�WKDW�ZHUH�XVHG�IRU�FRPPXQLFDWLRQ�EHWZHHQ�WKH�GDWDEDVH�VHUYHU�SURFHVVHV��VXFK�
DV�ORFN�KHDGHU��6LQFH�WKHUH�LV�RQO\�RQH�GDWDEDVH�VHUYHU�SURFHVV�LQ�,QWHU%DVH����WKHUH�LV�QR�
LQWHUSURFHVV�FRPPXQLFDWLRQ�QHFHVVDU\�DQG�KHQFH�QR�DOORFDWHG�VHPDSKRUHV�WR�GHDOORFDWH��

7KH�SUHIHUUHG�ZD\�WR�VKXW�GRZQ�D�UXQQLQJ�VHUYHU�DQG�UHOHDVH�VHUYHU�UHVRXUFHV�LV�

ibmgr -shut

6HH�WKH�VHFWLRQ�´81,;�GDHPRQµ�RQ�SDJH ���
g 6KXWWLQJ�WKH�VHUYHU�GRZQ�GRHV�QRW�UHOHDVH�VKDUHG�PHPRU\��<RX�FDQ�XVH�WKH�81,;�FRPPDQG�

ipcrm�WR�UHOHDVH�WKHVH�VKDUHG�PHPRU\�VHJPHQWV��5HERRWLQJ�WKH�VHUYHU�DOVR�UHOHDVHV�VKDUHG�
PHPRU\�

g gds_relay�KDV�EHHQ�UHPRYHG�IRU�UHDVRQV�VLPLODU�WR�WKRVH�IRU�gds_drop��gds_relay�ZDV�XVHG�
LQ�&ODVVLF�DUFKLWHFWXUH�WR�UHOD\�VLJQDOV�EHWZHHQ�SURFHVVHV�WKDW�FRXOGQ·W�VLJQDO�HDFK�RWKHU�
GLUHFWO\��6LQFH�6XSHU6HUYHU�UXQV�RQO\�D�VLQJOH�LQVWDQFH�RI�WKH�HQJLQH��WKHUH·V�QR�QHHG�IRU�FOLHQW�
SURFHVVHV�WR�VLJQDO�HDFK�RWKHU�

g gds_inet_server�KDV�EHHQ�UHPRYHG��7KH�6XSHU6HUYHU�SURFHVV�GLUHFWO\�OLVWHQV�WR�DQG�KDQGOHV�
LQFRPLQJ�7&3�,3�FRQQHFWLRQV��7KHUHIRUH��\RX�GR�QRW�QHHG�DQ�HQWU\�LQ��HWF�LQHWG�FRQI��EXW�\RX�
VWLOO�QHHG�DQ�HQWU\�LQ��HWF�VHUYLFHV��7KH�,QWHU%DVH���LQVWDOODWLRQ�VFULSW�SHUIRUPV�WKHVH�HGLWV��
LQFOXGLQJ�UHPRYLQJ�DQ\�´JGVµ�HQWU\�LQ��HWF�LQHWG�FRQI�
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CHAPTER

2
Chapter 2Client/Server Concepts

7KLV�FKDSWHU�GHVFULEHV�LQ�KLJK�OHYHO�ODQJXDJH�WKH�DUFKLWHFWXUH�RI�FOLHQW�VHUYHU�V\VWHPV�XVLQJ�
,QWHU%DVH�DQG�,QWHU&OLHQW��7KH�FKDSWHU�FRYHUV�WRSLFV�LQFOXGLQJ�GHILQLWLRQ�RI�FOLHQW�DQG�VHUYHU��
DQG�RSWLRQV�IRU�DSSOLFDWLRQ�GHYHORSPHQW�

Definition of a client
$Q�,QWHU%DVH�FOLHQW�LV�DQ�DSSOLFDWLRQ��W\SLFDOO\�ZULWWHQ�LQ�&��&����'HOSKL�RU�-DYD��WKDW�DFFHVVHV�
GDWD�LQ�DQ�,QWHU%DVH�GDWDEDVH�

,Q�WKH�PRUH�JHQHUDO�FDVH��DQ�,QWHU%DVH�FOLHQW�LV�DQ\�DSSOLFDWLRQ�SURFHVV�WKDW�XVHV�WKH�,QWHU%DVH�
FOLHQW�OLEUDU\��GLUHFWO\�RU�YLD�D�PLGGOHZDUH�LQWHUIDFH��WR�HVWDEOLVK�D�FRPPXQLFDWLRQ�FKDQQHO�WR�
DQ�,QWHU%DVH�VHUYHU��7KH�FRQQHFWLRQ�FDQ�EH�ORFDO�LI�WKH�DSSOLFDWLRQ�H[HFXWHV�RQ�WKH�VDPH�QRGH�
DV�WKH�,QWHU%DVH�VHUYHU��RU�UHPRWH�LI�WKH�DSSOLFDWLRQ�PXVW�XVH�D�QHWZRUN�WR�FRQQHFW�WR�WKH�
,QWHU%DVH�VHUYHU�
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CHAPTER 2 CLIENT/SERVER CONCEPTS
FIGURE 2.1 Basic client/server relationship

Note ,QWHU%DVH�LV�GHVLJQHG�WR�DOORZ�FOLHQWV�UXQQLQJ�RQH�RSHUDWLQJ�V\VWHP�WR�DFFHVV�DQ�
,QWHU%DVH�VHUYHU�RQ�D�GLIIHUHQW�SODWIRUP�DQG�RSHUDWLQJ�V\VWHP�IURP�WKH�FOLHQW��)RU�H[DPSOH��
D�FRPPRQ�DUUDQJHPHQW�LV�WR�KDYH�LQH[SHQVLYH�:LQGRZV����3&V�DFWLQJ�DV�FOLHQW�ZRUNVWDWLRQV�
WR�FRQFXUUHQWO\�DFFHVV�D�GHSDUWPHQWDO�VHUYHU�UXQQLQJ�:LQGRZV�17��1HW:DUH�RU�DQ\�RI�
VHYHUDO�YHQGRUV�RI�81,;�

The InterBase client library
7KH�,QWHU%DVH�FOLHQW�OLEUDU\�LV�D�OLEUDU\�WKDW�GHYHORSHUV�RI�FOLHQW�DSSOLFDWLRQV�XVH�WR�LQLWLDWH�
FRQQHFWLRQV�WR�D�VHUYHU�DQG�WR�SURJUDPPDWLFDOO\�SHUIRUP�GDWDEDVH�RSHUDWLRQV��7KH�OLEUDU\�
XVHV�WKH�RSHUDWLQJ�V\VWHP�FOLHQW�QHWZRUN�LQWHUIDFH�WR�FRPPXQLFDWH�ZLWK�RQH�RU�PRUH�
,QWHU%DVH�VHUYHUV��DQG�LPSOHPHQWV�D�VSHFLDO�,QWHU%DVH�FOLHQW�VHUYHU�DSSOLFDWLRQ�SURWRFRO�RQ�
WRS�RI�D�QHWZRUN�SURWRFRO��VHH�´1HWZRUN�SURWRFROVµ�RQ�SDJH ����

7KH�FOLHQW�OLEUDU\�SURYLGHV�D�VHW�RI�KLJK�OHYHO�IXQFWLRQV�DV�DQ�$SSOLFDWLRQ�3URJUDPPHU·V�
,QWHUIDFH��$3,��IRU�FRPPXQLFDWLRQ�ZLWK�DQ�,QWHU%DVH�VHUYHU��$Q\�FOLHQW�DSSOLFDWLRQ�RU�
PLGGOHZDUH�PXVW�XVH�WKH�$3,�WR�DFFHVV�DQ�,QWHU%DVH�GDWDEDVH��7KH�$3,�*XLGH�SURYLGHV�
UHIHUHQFH�GRFXPHQWDWLRQ�DQG�JXLGHOLQHV�IRU�XVLQJ�WKH�$3,�WR�GHYHORS�KLJK�SHUIRUPDQFH�
DSSOLFDWLRQV�

ibserverApplication

Client node Server node

.gdb

Network
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DEFINITION OF A SERVER
FIGURE 2.2 Role of the InterBase client library

Definition of a server
7KH�,QWHU%DVH�VHUYHU�LV�D�VRIWZDUH�SURFHVV�WKDW�H[HFXWHV�RQ�WKH�QRGH�WKDW�KRVWV�WKH�VWRUDJH�
VSDFH�IRU�GDWDEDVHV��7KH�VHUYHU�SURFHVV�LV�WKH�RQO\�SURFHVV�RQ�DQ\�QRGH�WKDW�FDQ�SHUIRUP�
GLUHFW�,�2�WR�WKH�GDWDEDVH�ILOHV�

&OLHQWV�VHQG�WR�WKH�VHUYHU�SURFHVV�UHTXHVWV�WR�SHUIRUP�VHYHUDO�GLIIHUHQW�W\SHV�RI�DFWLRQV�RQ�
WKH�GDWDEDVH��LQFOXGLQJ�

g 6HDUFK�WKH�GDWDEDVH�EDVHG�RQ�FULWHULD
g &ROODWH��VRUW�DQG�WDEXODWH�GDWD
g 5HWXUQ�VHWV�RI�GDWD
g0RGLI\�GDWD�YDOXHV
g ,QVHUW�QHZ�GDWD�LQWR�WKH�GDWDEDVH
g 5HPRYH�GDWD�IURP�WKH�GDWDEDVH
g &UHDWH�QHZ�GDWDEDVHV�RU�GDWD�VWUXFWXUHV
g ([HFXWH�SURFHGXUDO�FRGH�RQ�WKH�VHUYHU
g 6HQG�PHVVDJHV�WR�RWKHU�FOLHQWV�FXUUHQWO\�FRQQHFWHG

7KH�VHUYHU�SURFHVV�LV�IXOO\�QHWZRUN�HQDEOHG��LW�VHUYLFHV�FRQQHFWLRQ�UHTXHVWV�WKDW�RULJLQDWH�RQ�
DQRWKHU�QRGH��7KH�VHUYHU�SURFHVV�LPSOHPHQWV�WKH�VDPH�,QWHU%DVH�DSSOLFDWLRQ�SURWRFRO�WKDW�
WKH�FOLHQW�XVHV��

ibserver

Application

Client node Server node

.gdb

Network

BDE

SQL Links

GDS32.DLL
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CHAPTER 2 CLIENT/SERVER CONCEPTS
0DQ\�FOLHQWV�FDQ�UHPDLQ�FRQQHFWHG�WR�WKH�PXOWLWKUHDGHG�VHUYHU�SURFHVV�VLPXOWDQHRXVO\��7KH�
VHUYHU�UHJXODWHV�DFFHVV�WR�LQGLYLGXDO�GDWD�UHFRUGV�ZLWKLQ�WKH�GDWDEDVH��DQG�HQIRUFHV�H[FOXVLYH�
DFFHVV�WR�UHFRUGV�ZKHQ�FOLHQWV�UHTXHVW�WR�PRGLI\�WKH�GDWD�LQ�WKH�UHFRUGV�

InterClient and InterServer
,QWHU&OLHQW�LV�D�QHWZRUNHG�GULYHU�IRU�-DYD�GHYHORSPHQW��,W�LQFRUSRUDWHV�D�-'%&�UHPRWH�
SURWRFRO�IRU�H[FKDQJLQJ�DQG�FDFKLQJ�GDWD�EHWZHHQ�FOLHQW�DQG�VHUYHU��7KLV�DOORZV�IRU�D�
EURZVHU�HQDEOHG�FOLHQW�ZLWK�QR�SUHLQVWDOOHG�FOLHQW�OLEUDULHV�WR�DFFHVV�,QWHU%DVH�GDWD�DFURVV�WKH�
QHW��

7KH�,QWHU&OLHQW�GULYHU�LV�FRPSULVHG�RI�WZR�SLHFHV��
g 7KH�,QWHU&OLHQW�FOLHQW�VLGH�GULYHU�LV�D�WKLQ��-'%&�FRPSOLDQW��DOO�-DYD�FODVV�SDFNDJH��$SSOHWV�
FDQ�GRZQORDG�WKH�,QWHU&OLHQW�FODVVHV�DV�D�SDUW�RI�WKH�DSSOHW��WKXV�HQDEOLQJ�G\QDPLFDOO\�
GLVWULEXWHG�DSSOHWV�

g 7KH�,QWHU6HUYHU�GDHPRQ�UXQV�RQ�DQ�17�RU�81,;�VHUYHU��7KH�,QWHU&OLHQW�FOLHQW�VLGH�GULYHU�
FRPPXQLFDWHV�RYHU�D�QHWZRUN�WR�WKH�,QWHU6HUYHU�GDHPRQ��,Q�WXUQ��WKH�,QWHU6HUYHU�SURFHVV�
DFWV�OLNH�DQ�DSSOLFDWLRQ��DFFHVVLQJ�WKH�,QWHU%DVH�VHUYHU�YLD�WKH�,QWHU%DVH�FOLHQW $3,��7\SLFDOO\��
,QWHU6HUYHU�UXQV�ORFDOO\�RQ�WKH�VDPH�QRGH�DV�WKH�,QWHU%DVH�VHUYHU��EXW�LW�FDQ�DOVR�UXQ�RQ�D�
VHSDUDWH�QRGH�IURP�WKH�DFWXDO�GDWDEDVH�VHUYHU��,QWHU6HUYHU�QHHGV�WKH�,QWHU%DVH�FOLHQW�$3,�WR�
IXQFWLRQ�

)RU�PRUH�LQIRUPDWLRQ�RQ�LQVWDOOLQJ�WKH�,QWHU&OLHQW�FODVVHV�DQG�GHYHORSLQJ�-DYD�DSSOLFDWLRQV�
DQG�DSSOHWV��VHH�,QWHU&OLHQW·V�RQOLQH�GRFXPHQWDWLRQ��,QWHU&OLHQW�LV�LQFOXGHG�ZLWK�WKH�
,QWHU%DVH���SURGXFW��DQG�XSGDWHV�WR�WKH�,QWHU&OLHQW�FODVVHV�DQG�GRFXPHQWDWLRQ�DUH�RQ�
,QWHU%DVH·V�ZHE�VLWH��KWWS���ZZZ�LQWHUEDVH�FRP���
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APPLICATION DEVELOPMENT
FIGURE 2.3 InterClient and InterServer client/server relationship

Application development
2QFH�\RX�FUHDWH�DQG�SRSXODWH�D�GDWDEDVH��\RX�FDQ�DFFHVV�WKH�LQIRUPDWLRQ�WKURXJK�DQ�
DSSOLFDWLRQ��,I�\RX�XVH�RQH�RI�%RUODQG·V�FOLHQW�WRROV��\RX�FDQ�DFFHVV�LQIRUPDWLRQ�WKURXJK�\RXU�
H[LVWLQJ�DSSOLFDWLRQ��<RX�FDQ�DOVR�GHVLJQ�DQG�LPSOHPHQW�D�QHZ�DSSOLFDWLRQ�E\�HPEHGGLQJ�
64/�VWDWHPHQWV�RU�$3,�FDOOV�LQ�DQ�DSSOLFDWLRQ�ZULWWHQ�LQ�D�SURJUDPPLQJ�ODQJXDJH�VXFK�DV�&�
RU�&���

Borland client tools applications
&OLHQW�VHUYHU�YHUVLRQV�RI�%RUODQG�FOLHQW�WRROV�VXFK�DV�'HOSKL��%RUODQG�&����3DUDGR[��DQG�
9LVXDO�G%$6(�FDQ�DFFHVV�,QWHU%DVH�GDWDEDVHV�XVLQJ�%RUODQG�64/�/LQNV��6HUYHU�TXHU\�
UHSRUWLQJ�LV�EXLOW�LQWR�WKH�FOLHQW�WRRO�SURYLGLQJ�:LQGRZV�DSSOLFDWLRQ�VXSSRUW��7KLV�HQDEOHV�
\RX�WR�EXLOG�VRSKLVWLFDWHG��XVHU�IULHQGO\�GDWDEDVH�DSSOLFDWLRQV�ZLWK�PLQLPDO�SURJUDPPLQJ�
HIIRUW��

ibserver

Client node Server node

.gdb

Network

Java Applet

InterClient

interserver

GDS32.DLL
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CHAPTER 2 CLIENT/SERVER CONCEPTS
4 7KH�%RUODQG�'DWDEDVH�(QJLQH
0RVW�%RUODQG�DSSOLFDWLRQ�GHYHORSPHQW�WRROV�XVH�PLGGOHZDUH�WHFKQRORJ\�EDVHG�RQ�WKH�
%RUODQG�'DWDEDVH�(QJLQH��%'(���7KH�%'(�LV�D�OLEUDU\�WKDW�SURYLGHV�D�XQLILHG�$3,�IRU�
DSSOLFDWLRQV�WR�LQWHUIDFH�SURJUDPPDWLFDOO\�ZLWK�WKH�GDWDEDVH�FOLHQW�OLEUDU\�RI�DQ\�GDWDEDVH�
YHQGRU�IRU�ZKLFK�WKHUH�LV�DQ�64/�/LQNV�GULYHU�DYDLODEOH��)RU�LQVWDQFH��D�&���DSSOLFDWLRQ�
SURJUDPPHU�XVHV�WKH�%'(�IXQFWLRQV�WR�DFFHVV�GDWD�IURP�D�%'(�DOLDV��7KH�SURJUDPPHU�
FRQILJXUHV�WKH�%'(�DOLDV�WR�XVH�WKH�,QWHU%DVH�GULYHU�IRU�64/�/LQNV��DQG�WKLV�FRQILJXUDWLRQ�
OHDGV�%'(�WR�G\QDPLFDOO\�ORDG�WKH�DSSURSULDWH�OLEUDU\�WKDW�LPSOHPHQWV�%'(�IXQFWLRQV�ZLWK�
HTXLYDOHQW�IXQFWLRQV�LQ�WKH�,QWHU%DVH�$3,�

7KH�PRVW�LPSRUWDQW�DGYDQWDJH�LV�WKDW�DSSOLFDWLRQ�HQJLQHHUV�FDQ�ZULWH�FRGH�WKDW�LV�
LQGHSHQGHQW�IURP�D�JLYHQ�SURSULHWDU\�GDWDEDVH�SURGXFW�$3,��DQG�WKHUHE\�UHGXFH�SRUWLQJ�
H[SHQVH�LI�SURMHFW�UHTXLUHPHQWV�FDOO�IRU�WKH�HQJLQHHU�WR�FKDQJH�GDWDEDVH�VHUYHU�WHFKQRORJ\��
)RU�LQVWDQFH��SRUWLQJ�DQ�DSSOLFDWLRQ�IURP�XVLQJ�3DUDGR[�WDEOHV�WR�DQ�,QWHU%DVH�GDWDEDVH�FDQ�
EH�DFFRPSOLVKHG�LQ�ODUJH�SDUW�VLPSO\�E\�UHFRQILJXULQJ�WKH�%'(�DOLDV�WR�XVH�WKH�DSSURSULDWH�
64/�/LQNV�GULYHU��DQG�VSHFLI\LQJ�WKH�SDWK�RI�WKH�,QWHU%DVH�VHUYHU�DQG�GDWDEDVH�

7KH�%'(�WHFKQRORJ\�KDV�DQ�LQWHUQDO�DUFKLWHFWXUH�WKDW�LPSOHPHQWV�IHDWXUHV�WR�DFFRPPRGDWH�
GDWDEDVH�WHFKQRORJLHV�WKDW�GR�QRW�RIIHU�WKRVH�IHDWXUHV��

g 7KH�LQWHUDFWLRQ�EHWZHHQ�%'(·V�FDFKLQJ�DQG�,QWHU%DVH·V�RZQ�FDFKLQJ��VHH�´&RQILJXULQJ�WKH�
6XSHU6HUYHU�FDFKHµ�RQ�SDJH �����LV�FRQIXVLQJ��&OLHQW�VLGH�FDFKLQJ�JLYHV�D�ORW�RI�EHQHILW�ZLWK�
OLWWOH�DVVRFLDWHG�FRVW�ZKHQ�WKH�GDWDEDVH�UHVLGHV�RQ�WKH�VDPH�PDFKLQH�DV�WKH�FOLHQW��DQG�WKH�
YROXPH�RI�GDWD�LV�ORZ��$SSO\LQJ�FOLHQW�VLGH�FDFKLQJ�LQ�D�FOLHQW�VHUYHU�V\VWHP�ZLWK�GDWDVHWV�WKDW�
DUH�JUHDWHU�LQ�VL]H�E\�RUGHUV�RI�PDJQLWXGH�FDQ�UHVXOW�LQ�SRRU�QHWZRUN�SHUIRUPDQFH�DV�WKH�
FOLHQW�UHIUHVKHV�LWV�FDFKH�RYHU�D�QHWZRUN�

g 7KH�GLIIHUHQFHV�EHWZHHQ�WKH�%'(·V�/RFDO�64/�LQWHUSUHWHU�DQG�,QWHU%DVH·V�VHUYHU�VLGH�64/�
LQWHUSUHWHU�DUH�DOVR�VXEWOH��)RU�FRQVLVWHQF\·V�VDNH��\RX�VKRXOG�FRQILJXUH�DSSOLFDWLRQV�WR�SDVV�
64/�VWDWHPHQWV�WKURXJK�WKH�%'(�DQG�RQ�WR�WKH�VHUYHU·V�64/�LQWHUSUHWHU�

%URZVH�WKH�,QWHU%DVH�ZHE�VLWH��KWWS���ZZZ�LQWHUEDVH�FRP���ZKHUH�RYHU�WLPH�\RX�FDQ�ILQG�
PRUH�VXJJHVWLRQV�IRU�FRQILJXUDWLRQ�RI�%'(�WR�LQWHUDFW�ZLWK�,QWHU%DVH�LQ�WKH�PRVW�HIILFLHQW�
PDQQHU�
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APPLICATION DEVELOPMENT
4 2'%&
0LFURVRIW·V�VWDQGDUG��VLPLODU�LQ�LQWHQW�WR�WKH�%'(��LV�FDOOHG�2SHQ�'DWDEDVH�&RQQHFWLYLW\�
�2'%&���2QH�VWDQGDUG�$3,�SURYLGHV�D�XQLILHG�LQWHUIDFH�IRU�DSSOLFDWLRQV�WR�DFFHVV�GDWD�IURP�
DQ\�GDWD�VRXUFH�IRU�ZKLFK�DQ�2'%&�GULYHU�LV�DYDLODEOH��7KH�,QWHU%DVH�FOLHQW�IRU�:LQGRZV�
17�DQG�:LQGRZV����LQFOXGHV�D����ELW�FOLHQW�OLEUDU\�IRU�GHYHORSLQJ�DQG�H[HFXWLQJ�DSSOLFDWLRQV�
WKDW�DFFHVV�GDWD�YLD�2'%&��7KH�GULYHU�LV�LQ�WKH�ILOH�LVFGUY���GOO�

FIGURE 2.4 Role of the Visigenic ODBC driver

6LPLODUO\�WR�%'(��\RX�FRQILJXUH�D�GDWD�VRXUFH�XVLQJ�WKH�2'%&�$GPLQLVWUDWRU�WRRO��7KLV�GDWD�
VRXUFH�GHILQLWLRQ�LQFOXGHV�WKH�VHUYHU��SDWK�DQG�GDWDEDVH�VHUYHU�YHQGRU�

Embedded applications
<RX�FDQ�ZULWH�\RXU�RZQ�DSSOLFDWLRQ�XVLQJ�&�RU�&����RU�DQRWKHU�SURJUDPPLQJ�ODQJXDJH��DQG�
HPEHG�64/�VWDWHPHQWV�LQ�WKH�FRGH��<RX�WKHQ�SUHSURFHVV�WKH�DSSOLFDWLRQ�XVLQJ�gpre��WKH�
,QWHU%DVH�DSSOLFDWLRQ�GHYHORSPHQW�SUHSURFHVVRU��gpre�WDNHV�64/�HPEHGGHG�LQ�D�KRVW�
ODQJXDJH�VXFK�DV�&�RU�&����DQG�JHQHUDWHV�D�ILOH�WKDW�D�KRVW�ODQJXDJH�FRPSLOHU�FDQ�FRPSLOH��

7KH�SUHSURFHVVRU�PDWFKHV�KLJK�OHYHO�64/�VWDWHPHQWV�WR�WKH�HTXLYDOHQW�FRGH�WKDW�FDOOV�
IXQFWLRQV�LQ�,QWHU%DVH·V�FOLHQW�$3,�OLEUDU\��7KHUHIRUH��XVLQJ�HPEHGGHG�64/�DIIRUGV�WKH�
DGYDQWDJHV�RI�XVLQJ�D�KLJK�OHYHO�ODQJXDJH��DQG�WKH�UXQWLPH�SHUIRUPDQFH�DQG�IHDWXUHV�RI�WKH�
,QWHU%DVH�FOLHQW�$3,��

)RU�PRUH�LQIRUPDWLRQ�DERXW�FRPSLOLQJ�HPEHGGHG�64/�DSSOLFDWLRQV��VHH�WKH�3URJUDPPHU·V�
*XLGH�

ibserver

Application

Client node Server node

.gdb

Network

ISCDRV32.DLL

GDS32.DLL
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CHAPTER 2 CLIENT/SERVER CONCEPTS
4 3UHGHILQHG�GDWDEDVH�TXHULHV
6RPH�DSSOLFDWLRQV�DUH�GHVLJQHG�ZLWK�D�VSHFLILF�VHW�RI�UHTXHVWV�RU�WDVNV�LQ�PLQG��7KHVH�
DSSOLFDWLRQV�FDQ�VSHFLI\�H[DFW�64/�VWDWHPHQWV�LQ�WKH�FRGH�IRU�SUHSURFHVVLQJ��7KH�gpre 
SUHSURFHVVRU�WUDQVODWHV�VWDWHPHQWV�DW�FRPSLOH�WLPH�LQWR�DQ�LQWHUQDO�UHSUHVHQWDWLRQ��7KHVH�
VWDWHPHQWV�KDYH�D�VOLJKW�VSHHG�DGYDQWDJH�RYHU�G\QDPLF�64/��VLQFH�WKH\�GR�QRW�QHHG�WR�LQFXU�
WKH�RYHUKHDG�RI�SDUVLQJ�DQG�LQWHUSUHWLQJ�WKH�64/�V\QWD[�DW�UXQWLPH�

4 '\QDPLF�DSSOLFDWLRQV
6RPH�DSSOLFDWLRQV�PD\�QHHG�WR�EH�DEOH�WR�KDQGOH�DG�KRF�64/�VWDWHPHQWV�HQWHUHG�E\�XVHUV�DW�
UXQ�WLPH��IRU�H[DPSOH��DOORZLQJ�D�XVHU�WR�VHOHFW�D�UHFRUG�E\�VSHFLI\LQJ�FULWHULD�WR�D�TXHU\��7KLV�
UHTXLUHV�WKDW�WKH�SURJUDP�FRQVWUXFW�WKH�TXHU\�EDVHG�RQ�XVHU�LQSXW��

,QWHU%DVH�XVHV�'\QDPLF�64/��'64/��IRU�JHQHUDWLQJ�G\QDPLF�TXHULHV��$W�UXQ�WLPH��\RXU�
DSSOLFDWLRQ�SDVVHV�'64/�VWDWHPHQWV�WR�WKH�,QWHU%DVH�VHUYHU�LQ�WKH�IRUP�RI�D�FKDUDFWHU�VWULQJ��
7KH�VHUYHU�SDUVHV�WKH�VWDWHPHQW�DQG�H[HFXWHV�LW�

%'(�SURYLGHV�PHWKRGV�IRU�DSSOLFDWLRQV�WR�VHQG�'64/�VWDWHPHQWV�WR�WKH�VHUYHU�DQG�UHWULHYH�
UHVXOWV��2'%&�DSSOLFDWLRQV�UHO\�RQ�'64/�VWDWHPHQWV�DOPRVW�H[FOXVLYHO\��HYHQ�LI�WKH�
DSSOLFDWLRQ�LQWHUIDFH�SURYLGHV�D�ZD\�WR�YLVXDOO\�EXLOG�WKHVH�VWDWHPHQWV��)RU�H[DPSOH��4XHU\�
%\�([DPSOH��4%(��RU�0LFURVRIW�4XHU\�SURYLGH�FRQYHQLHQW�GLDORJV�IRU�VHOHFWLQJ��UHVWULFWLQJ�
DQG�VRUWLQJ�GDWD�GUDZQ�IURP�D�%'(�RU�2'%&�GDWD�VRXUFH��UHVSHFWLYHO\�

<RX�FDQ�DOVR�EXLOG�WHPSODWHV�LQ�DGYDQFH�IRU�TXHULHV��RPLWWLQJ�FHUWDLQ�HOHPHQWV�VXFK�DV�YDOXHV�
IRU�VHDUFKLQJ�FULWHULD��$W UXQ�WLPH��VXSSO\�WKH�PLVVLQJ�HQWULHV�LQ�WKH�IRUP�RI�SDUDPHWHUV�DQG�D�
EXIIHU�IRU�SDVVLQJ�GDWD�EDFN�DQG�IRUWK�

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

API applications
7KH�,QWHU%DVH�$3,�LV�D�VHW�RI�IXQFWLRQV�WKDW�HQDEOHV�DSSOLFDWLRQV�WR�FRQVWUXFW�DQG�VHQG�64/�
VWDWHPHQWV�WR�WKH�,QWHU%DVH�HQJLQH�DQG�UHFHLYH�UHVXOWV�EDFN��$OO�GDWDEDVH�ZRUN�FDQ�EH�
SHUIRUPHG�WKURXJK�FDOOV�WR�WKH�$3,��

:KLOH�SURJUDPPLQJ�ZLWK�WKH�$3,�UHTXLUHV�DQ�DSSOLFDWLRQ�GHYHORSHU�WR�DOORFDWH�DQG�SRSXODWH�
XQGHUO\LQJ�VWUXFWXUHV�FRPPRQO\�KLGGHQ�DW�WKH�64/�OHYHO��WKH�$3,�LV�XOWLPDWHO\�PRUH�
SRZHUIXO�DQG�IOH[LEOH��$SSOLFDWLRQV�EXLOW�XVLQJ�$3,�FDOOV�RIIHU�WKH�IROORZLQJ�DGYDQWDJHV�RYHU�
DSSOLFDWLRQV�ZULWWHQ�ZLWK�HPEHGGHG�64/�

g &RQWURO�RYHU�PHPRU\�DOORFDWLRQ
g 6LPSOLILFDWLRQ�RI�FRPSLOLQJ�SURFHGXUH³QR�SUHFRPSLOHU
g $FFHVV�WR�HUURU�PHVVDJHV
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APPLICATION DEVELOPMENT
g $FFHVV�WR�WUDQVDFWLRQ�KDQGOHV�DQG�RSWLRQV

$3,�IXQFWLRQV�FDQ�EH�GLYLGHG�LQWR�VHYHQ�FDWHJRULHV��DFFRUGLQJ�WR�WKH�REMHFW�RQ�ZKLFK�WKH\�
RSHUDWH�

g'DWDEDVH�DWWDFK�DQG�GHWDFK
g 7UDQVDFWLRQ�VWDUW��SUHSDUH��FRPPLW��DQG�UROOEDFN
g %ORE�FDOOV
g $UUD\�FDOOV
g (YHQW�KDQGOLQJ
g ,QIRUPDWLRQDO�FDOOV
g'DWH�DQG�LQWHJHU�FRQYHUVLRQV

7KH�$3,�*XLGH�KDV�FRPSOHWH�GRFXPHQWDWLRQ�IRU�GHYHORSLQJ�KLJK�SHUIRUPDQFH�DSSOLFDWLRQV�
XVLQJ�WKH�,QWHU%DVH�$3,�

Multi-database applications
8QOLNH�PDQ\�UHODWLRQDO�GDWDEDVHV��,QWHU%DVH�DSSOLFDWLRQV�FDQ�XVH�PXOWLSOH�GDWDEDVHV�DW�WKH�
VDPH�WLPH��0RVW�DSSOLFDWLRQV�XVH�RQO\�RQH�GDWDEDVH��EXW�RWKHUV�PD\�QHHG�WR�XVH�VHYHUDO�
GDWDEDVHV�ZKLFK�KDYH�WKH�VDPH�RU�D�GLIIHUHQW�VWUXFWXUH�

)RU�H[DPSOH��HDFK�SURMHFW�LQ�D�GHSDUWPHQW�PD\�KDYH�D�GDWDEDVH�WR�NHHS�WUDFN�RI�LWV�SURJUHVV��
DQG�WKH�GHSDUWPHQW�PD\�QHHG�WR�SURGXFH�D�UHSRUW�RI�DOO�WKH�DFWLYH�SURMHFWV��$QRWKHU�H[DPSOH�
ZKHUH�PRUH�WKDQ�RQH�GDWDEDVH�ZRXOG�EH�XVHG�LV�ZKHUH�VHQVLWLYH�GDWD�LV�FRPELQHG�ZLWK�
JHQHUDOO\�DYDLODEOH�GDWD��2QH�GDWDEDVH�FRXOG�EH�FUHDWHG�IRU�WKH�VHQVLWLYH�GDWD�ZLWK�DFFHVV�WR�LW�
OLPLWHG�WR�D�IHZ�XVHUV��ZKLOH�WKH�RWKHU�GDWDEDVH�FRXOG�EH�RSHQ�WR�D�ODUJHU�JURXS�RI�XVHUV�

:LWK�,QWHU%DVH�\RX�FDQ�RSHQ�DQG�DFFHVV�DQ\�QXPEHU�RI�GDWDEDVHV�DW�WKH�VDPH�WLPH��<RX�
FDQQRW�MRLQ�WDEOHV�IURP�VHSDUDWH�GDWDEDVHV��EXW�\RX�FDQ�XVH�FXUVRUV�WR�FRPELQH�LQIRUPDWLRQ��
6HH�WKH�3URJUDPPHU·V�*XLGH�IRU�LQIRUPDWLRQ�DERXW�PXOWL�GDWDEDVH�DSSOLFDWLRQV�SURJUDPPLQJ�
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CHAPTER

3
Chapter 3Installation

7KLV�FKDSWHU�JLYHV�GHWDLOHG�LQVWUXFWLRQV�IRU�LQVWDOOLQJ�,QWHU%DVH�DQG�,QWHU&OLHQW�RQ�
:LQGRZV ����:LQGRZV�17��6RODULV��DQG�+3�8;��

,QWHU%DVH�RQ�RWKHU�SODWIRUPV�PD\�LQVWDOO�GLIIHUHQWO\�GXH�WR�RSHUDWLQJ�V\VWHP�UHTXLUHPHQWV��
5HIHU�WR�LQVWDOODWLRQ�QRWHV�LQFOXGHG�LQ�WKH�VRIWZDUH�SDFNDJH��RQ�WKH�PHGLD��RU�RQ�WKH�,QWHU%DVH�
ZHE�VLWH��KWWS���ZZZ�LQWHUEDVH�FRP���IRU�SODWIRUP�VSHFLILF�LQVWDOODWLRQ�LQVWUXFWLRQV�WKDW�
VXSHUVHGH�WKH�FRQWHQW�LQ�WKLV�FKDSWHU�

Installation on Windows NT and Windows 95

Preparing to install on Windows
,W�LV�UHFRPPHQGHG�WKDW�\RX�XQLQVWDOO�DQ\�SUHYLRXV�YHUVLRQV�RI�,QWHU%DVH�WKDW�DUH�SUHVHQW�RQ�
WKH�VHUYHU�ZKHUH�\RX�DUH�LQVWDOOLQJ�WKH�,QWHU%DVH���SURGXFW��,I�,QWHU%DVH������6HUYHU�IRU�
:LQGRZV�17��RU�DQ\�HDUOLHU�YHUVLRQ��LV�SUHVHQW�RQ�\RXU�VHUYHU��\RX�PXVW�XQLQVWDOO�LW�EHIRUH�
SURFHHGLQJ�ZLWK�WKH�9HUVLRQ���LQVWDOO�

7KHUH�PXVW�EH�RQH�DQG�RQO\�RQH�FRS\�RI�JGV���GOO�RQ�WKH�PDFKLQH�ZKHUH�,QWHU%DVH���FOLHQW�
RU�VHUYHU�LV�UXQQLQJ��,I�WKLV�ILOH�H[LVWV�RQ�WKH�VHUYHU��\RX�PXVW�UHPRYH�LW�EHIRUH�LQVWDOOLQJ�
,QWHU%DVH���
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CHAPTER 3 INSTALLATION
<RX�FDQQRW�LQVWDOO�,QWHU%DVH�RQWR�D�QHWZRUN��PDSSHG��GULYH�

7HVWLQJ�WKH�2'%&�FRQQHFWLRQ�ZKLOH�WKH�LQVWDOO�LV�LQ�SURJUHVV�FDQ�VRPHWLPHV�UHVXOW�LQ�
LQVWDOODWLRQ�IDLOXUH�

,03257$17 <RX�PXVW�EH�ORJJHG�LQ�DV�$GPLQLVWUDWRU�WR�LQVWDOO�RU�XQLQVWDOO�,QWHU%DVH�RQ�:LQGRZV 17�

Installing on Windows
:LQGRZV�V\VWHP�UHTXLUHPHQWV��:LQGRZV�17�����RU�:LQGRZV����RSHUDWLQJ�V\VWHP�DQG�
DSSUR[LPDWHO\���0%�RI�GLVN�VSDFH�IRU�,QWHU%DVH�ZLWKRXW�WKH�3')�GRF�VHW��,QWDOODWLRQ�
UHTXLUHV����0%�RI�GLVN�VSDFH�LI�\RX�LQFOXGH�$GREH�$FUREDW�5HDGHU�DQG�WKH�IXOO�GRF�VHW�LQ�
3')�IRUPDW��

INTERBASE SETUP LAUNCHER

7KLV�LV�D�PHQX�RI�GLIIHUHQW�
VRIWZDUH�SDFNDJHV�\RX�FDQ�
LQVWDOO�IURP�WKH�,QWHU%DVH�IRU�
:LQGRZV�&'�520��<RX�VHOHFW�
RQO\�RQH�HOHPHQW�DW�D�WLPH��
:KHQ�WKH�LQVWDOO�RI�WKDW�HOHPHQW�
LV�FRPSOHWH��WKH�PHQX�VFUHHQ�
UHDSSHDUV�DQG�\RX�FDQ�FKRRVH�
WKH�QH[W�HOHPHQW�RU�FKRRVH�WR�
H[LW��7KH�RSWLRQV�DUH�

g ,QWHU%DVH��������&OLHQW�DQG�6HUYHU

7KH�IXOO\�IXQFWLRQDO�,QWHU%DVH�6HUYHU��ZKLFK�\RX�FDQ�UXQ�RQ�:LQGRZV�17�RU�:LQGRZV�����
<RX�FDQ�VHOHFW�RSWLRQDO�FRPSRQHQWV�ODWHU�LQ�WKH�ZL]DUG��LQFOXGLQJ�GDWDEDVH�FOLHQW�DQG�VHUYHU�
WRROV��2'%&�GULYHU��H[DPSOH�GDWDEDVH��FOLHQW�DSSOLFDWLRQ�GHYHORSPHQW�ILOHV��DQG�RQOLQH�
GRFXPHQWDWLRQ�

g ,QWHU%DVH��������&OLHQW�2QO\

$V�DERYH��EXW�ZLWKRXW�WKH�VHUYHU�FRPSRQHQW�
g ,QWHU&OLHQW����

7KH�KLJK�SHUIRUPDQFH�-'%&�GULYHU�IRU�,QWHU%DVH��ZLWK�,QWHU6HUYHU�WKH�DFFRPSDQ\LQJ�
VHUYHU�VLGH�FRPSRQHQW��-DYD�DSSOLFDWLRQ�GHYHORSPHQW�FODVVHV��DQG�ZHE�VHUYHU�GHSOR\PHQW�NLW�

g $GREH�$FUREDW�5HDGHU������

$FUREDW�5HDGHU�:LWK�6HDUFK�IRU�XVLQJ�WKH�RQOLQH�,QWHU%DVH�GRFXPHQWDWLRQ�DQG�SHUIRUPLQJ�
IXOO�WH[W�VHDUFKHV�RQ�WKH�FRPSOHWH�GRF�VHW��
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INSTALLATION ON WINDOWS NT AND WINDOWS 95
INTERBASE SERVER SETUP

7KLV�VFUHHQ�DSSHDUV�DIWHU�\RX�VHOHFW�´,QWHU%DVH�������&OLHQW�DQG�6HUYHUµ�IURP�WKH�,QWHU%DVH�
6HWXS�/DXQFKHU��7KLV�LV�D�ZHOFRPH�WR�WKH�,QWHU%DVH�6HUYHU�LQVWDOODWLRQ�ZL]DUG�

SOFTWARE LICENSE AGREEMENT

<RX�PXVW�UHDG�DQG�DFFHSW�WKH�WHUPV�RI�WKH�OLFHQVH�DJUHHPHQW��RU�HOVH�WKH�VHWXS�ZL]DUG�ZLOO�
FORVH�

LICENSE CERTIFICATE

(QWHU�D�OLFHQVH�,'�DQG�NH\�WR�
DFWLYDWH�WKH�,QWHU%DVH�VHUYHU��7KH�
,'�DQG�NH\�LV�RQ�LG�NH\�FDUGV�WKDW�
FDPH�ZLWK�\RXU�,QWHU%DVH�NLW��
HLWKHU�WKH�´6HUYHU�$FWLYDWLRQ�
/LFHQVH�DQG�VLPXOWDQHRXV�XVHU�
OLFHQVH�IRU�RQH�XVHUµ�RU�WKH�
´/RFDO�,QWHU%DVH�$FWLYDWLRQ�
/LFHQVH�µ�$Q\�DGGLWLRQDO�OLFHQFHV�
FDQ�EH�DGGHG�XVLQJ�WKH�/LFHQVH�
5HJLVWUDWLRQ�7RRO��7KLV�WRRO�LV�LQ�
WKH�,QWHU%DVH���6WDUW�IROGHU�RQFH�
WKLV�LQVWDOO�KDV�FRPSOHWHG�

SELECT INTERBASE COMPONENTS

7KLV�VFUHHQ�DOORZV�\RX�WR�
FXVWRPL]H�\RXU�,QWHU%DVH�
LQVWDOODWLRQ�E\�VHOHFWLQJ�
FRPSRQHQWV�RI�WKH�SURGXFW�WR�
LQVWDOO��5HIHU�WR�WKH�,QWHU%DVH�
6HUYHU�&RPSRQHQWV�ZLQGRZ�LQ�
WKLV�VFUHHQ�IRU�GHVFULSWLRQV�RI�WKH�
FRPSRQHQWV��

Note <RX�FDQ�FKRRVH�D�
GHVWLQDWLRQ�GLUHFWRU\�IRU�
LQVWDOOLQJ�WKH�VRIWZDUH��EXW�LW�PXVW�
EH�RQ�D�GULYH�ORFDO�WR�WKH�PDFKLQH��
LW�FDQQRW�EH�RQ�D�QHWZRUNHG�GULYH�
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CHAPTER 3 INSTALLATION
INTERBASE CONFIGURATION (NT ONLY)

7KLV�VFUHHQ�DOORZV�\RX�WR�VSHFLI\�ZKHWKHU�,QWHU%DVH�VKRXOG�VWDUW�DXWRPDWLFDOO\�RU�QRW��
7KH ,QWHU%DVH�VHUYLFH�PD\�HLWKHU�EH�VWDUWHG�DXWRPDWLFDOO\�ZKHQ�WKH�VHUYHU�KRVW�LV�VWDUWHG��RU�
ZKHQ�WKH�XVHU�ORJV�RQ��<RX�FDQ�DOVR�VWDUW�,QWHU%DVH�PDQXDOO\��XVLQJ�WKH�Control Panel | 
Services�DSSOHW��RU�E\�FOLFNLQJ�WKH�SURJUDP�LFRQ��

INTERBASE GUARDIAN CONFIGURATION (NT ONLY)

7KH�,QWHU%DVH�*XDUGLDQ�FDQ�UHVWDUW�WKH�,QWHU%DVH�6HUYHU�SURFHVV�LI�LW�HQFRXQWHUV�SUREOHPV�
WKDW�FDXVH�LW�WR�WHUPLQDWH�DEQRUPDOO\��7KLV�VFUHHQ�DOORZV�\RX�WR�VSHFLI\�ZKHWKHU�WKH�*XDUGLDQ�
VKRXOG�SHUIRUP�WKLV�WDVN�

READY TO COPY FILES

7KLV�VFUHHQ�UHYLHZV�WKH�VHWWLQJV�\RX�KDYH�FKRVHQ�LQ�SUHYLRXV�VFUHHQV��,I�\RX�DUH�VDWLVILHG�ZLWK�
WKH�FKRLFHV��FOLFN�Next��,I�\RX�ZLVK�WR�FKDQJH�DQ\�RI�WKH�FKRLFHV��FOLFN�Back�

$IWHU�\RX�FOLFN�Next��WKH�,QWHU%DVH�6HUYHU�LQVWDOOV�WKH�VHOHFWHG�FRPSRQHQWV�WR�\RXU�KDUG�
GULYH�DQG�FUHDWHV�HQWULHV�RQ�WKH�:LQGRZV�6WDUW�PHQX��:KHQ�\RX�LQVWDOO�,QWHU%DVH����WKH�
LQVWDOODWLRQ�LQFOXGHV�WKH�2'%&�GULYHU�DQG�2'%&�$GPLQLVWUDWRU�WRRO�

ODBC CONFIGURATION

:KHQ�\RX�FKRRVH�WR�LQVWDOO�WKH�2'%&�GULYHU��
WKLV�VFUHHQ�JLYHV�\RX�WKH�RSSRUWXQLW\�WR�
FRQILJXUH�2'%&�GDWD�VRXUFHV�XVLQJ�WKH�2'%&�
$GPLQLVWUDWRU��<RX�FDQ�DOVR�SHUIRUP�WKLV�WDVN�DW�
DQ\�WLPH�DIWHU�LQVWDOODWLRQ�E\�UXQQLQJ�2'%&�
$GPLQLVWUDWRU�IURP�WKH�&RQWURO�3DQHO��RU�IURP�
WKH�2'%&�6WDUW�PHQX��:LQGRZV�17���7R�GHIHU�
FUHDWLQJ�2'%&�GDWD�VRXUFHV��FOLFN�Skip�

INTERBASE GUARDIAN SERVICE 
(NT ONLY)

,I�\RX�FRQILJXUHG�WKH�,QWHU%DVH�6HUYHU�DQG�*XDUGLDQ�WR�UXQ�DV�VHUYLFHV��WKLV�VFUHHQ�DOORZV�
\RX�WR�VWDUW�WKH�,QWHU%DVH�VHUYLFH�LPPHGLDWHO\��2WKHUZLVH��LW�VWDUWV�WKH�QH[W�WLPH�:LQGRZV�
ERRWV��RU�\RX�FDQ�VWDUW�LW�PDQXDOO\�

INTERBASE SERVER SETUP COMPLETE

7KH�LQVWDOODWLRQ�LV�QRZ�FRPSOHWH��,W�LV�UHFRPPHQGHG�WKDW�\RX�FKRRVH�WR�UHDG�WKH�5($'0(�
ILOH��EHFDXVH�LW�FRQWDLQV�LPSRUWDQW�LQIRUPDWLRQ�RQ�WKH�,QWHU%DVH�6HUYHU�SURGXFW�
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INSTALLATION ON WINDOWS NT AND WINDOWS 95
Installing InterClient on Windows
:LQGRZV�V\VWHP�UHTXLUHPHQWV��:LQGRZV�17�����RU�:LQGRZV����RSHUDWLQJ�V\VWHP�DQG�
DSSUR[LPDWHO\������.E�RI�GLVN�VSDFH�IRU�D�IXOO�LQVWDOO�

INTERCLIENT INSTALLATION

7KLV�VFUHHQ�DSSHDUV�DIWHU�\RX�VHOHFW�´,QWHU&OLHQW���[µ�IURP�WKH�,QWHU%DVH�6HWXS�/DXQFKHU��
7KLV�LV�D�ZHOFRPH�WR�WKH�,QWHU&OLHQW�LQVWDOODWLRQ�ZL]DUG�

SOFTWARE LICENSE AGREEMENT

<RX�PXVW�UHDG�DQG�DFFHSW�WKH�WHUPV�RI�WKH�OLFHQVH�DJUHHPHQW��RU�HOVH�WKH�VHWXS�ZL]DUG�ZLOO�
FORVH�

INSTALLATION NOTES

7KLV�VFUHHQ�FRQWDLQV�LPSRUWDQW�LQIRUPDWLRQ�RQ�LQVWDOOLQJ�,QWHU&OLHQW��,W�LV�UHFRPPHQGHG�WR�
UHDG�WKLV�ILOH�FDUHIXOO\�

INTERCLIENT INSTALLATION MODES

'XULQJ�LQVWDOODWLRQ�\RX�DUH�SURPSWHG�WR�FKRRVH�
RQH�RI�WKH�IROORZLQJ�LQVWDOODWLRQ�PRGHV�

�� 'HYHORSPHQW�(QYLURQPHQW

7KLV�VHOHFWLRQ�LQVWDOOV�WKH�IXOO�GHYHORSPHQW�
HQYLURQPHQW�

� ,QWHU&OLHQW�FODVVHV�DUH�LQVWDOOHG�IRU�ORFDO�
-'%&�GHYHORSPHQW

� ,QWHU6HUYHU�LV�LQVWDOOHG�IRU�ORFDO�RU�UHPRWH�
DFFHVV�WR�DQ�,QWHU%DVH�VHUYHU

�� 'HYHORSPHQW�DQG�:HE�'HSOR\�(QYLURQPHQW

7KLV�VHOHFWLRQ�LQVWDOOV�WKH�IXOO�GHYHORSPHQW�HQYLURQPHQW�DV�DERYH��,Q�DGGLWLRQ��WKH�
,QWHU&OLHQW�FODVVHV�DQG�GRFXPHQWDWLRQ�DUH�FRSLHG�WR�WKH�GRFXPHQW�URRW�GLUHFWRU\�RI�\RXU�
ZHE�VHUYHU�

� ,QWHU&OLHQW�FODVVHV�DUH�LQVWDOOHG�IRU�ORFDO�-'%&�GHYHORSPHQW

� ,QWHU6HUYHU�LV�LQVWDOOHG�IRU�ORFDO�RU�UHPRWH�DFFHVV�WR�DQ�,QWHU%DVH�VHUYHU

� ,Q�DGGLWLRQ��,QWHU&OLHQW�FODVVHV�DUH�FRSLHG�WR�WKH�GRFXPHQW�URRW�GLUHFWRU\�RI�\RXU�:HE�
VHUYHU

�� 'HSOR\�WR�:HE�6HUYHU�2QO\
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CHAPTER 3 INSTALLATION
7KLV�VHOHFWLRQ�LQVWDOOV�WKH�,QWHU&OLHQW�FODVVHV�DQG�GRFXPHQWDWLRQ�RQO\�WR�WKH�GRFXPHQW�
URRW�GLUHFWRU\�RI�\RXU�:HE�VHUYHU�

� ,QWHU6HUYHU�LV�LQVWDOOHG�IRU�XVH�E\�ORFDO�RU�UHPRWH�FOLHQWV

� ,QWHU&OLHQW�FODVVHV�DUH�FRSLHG�WR�WKH�GRFXPHQW�URRW�GLUHFWRU\�RI�WKH�:HE�VHUYHU

�� &OLHQW�'HYHORSPHQW�2QO\

7KLV�VHOHFWLRQ�LQVWDOOV�WKH�,QWHU&OLHQW�FODVVHV�DQG�GRFXPHQWDWLRQ�RQ�WKH�ORFDO�FOLHQW�IRU�XVH�
LQ�ORFDO�-DYD�DSSOLFDWLRQ�GHYHORSPHQW�DJDLQVW�D�UHPRWH�VHUYHU�ZLWK�D�VHSDUDWHO\�LQVWDOOHG�
,QWHU6HUYHU�

� ,QWHU&OLHQW�FODVVHV�DUH�LQVWDOOHG�IRU�ORFDO�GHYHORSPHQW�

SELECT COMPONENTS

7KLV�VFUHHQ�DOORZV�\RX�WR�
FXVWRPL]H�\RXU�,QWHU&OLHQW�
LQVWDOODWLRQ�E\�VHOHFWLQJ�
FRPSRQHQWV�RI�WKH�SURGXFW�
WR�LQVWDOO��5HIHU�WR�WKH�
&RPSRQHQWV�ZLQGRZ�LQ�WKLV�
VFUHHQ�IRU�GHVFULSWLRQV�RI�WKH�
FRPSRQHQWV��

CHOOSE HTTP SERVER 
CLASS DIRECTORY

,I�\RX�FKRVH�ZHE�VHUYHU�
GHSOR\PHQW�DV�SDUW�RI�
LQVWDOODWLRQ�PRGH���RU���
DERYH��WKLV�VFUHHQ�SHUPLWV�
\RX�WR�VSHFLI\�WKH�GRFXPHQW�URRW�GLUHFWRU\�IRU�\RXU�ZHE�VHUYHU�

INTERCLIENT INSTALLATION

7KLV�VFUHHQ�UHPLQGV�\RX�WKDW�\RX�QHHG�WKH�,QWHU%DVH�FOLHQW�LQVWDOOHG�LQ�RUGHU�WR�XVH�
,QWHU6HUYHU�

START COPYING FILES

7KLV�VFUHHQ�UHYLHZV�WKH�VHWWLQJV�\RX�KDYH�FKRVHQ�LQ�SUHYLRXV�VFUHHQV��,I�\RX�DUH�VDWLVILHG�ZLWK�
WKH�FKRLFHV��FOLFN�Next��,I�\RX�ZLVK�WR�FKDQJH�DQ\�RI�WKH�FKRLFHV��FOLFN�Back�

$IWHU�\RX�FOLFN�Next��,QWHU&OLHQW�EHJLQV�WR�LQVWDOO�WR�\RXU�KDUG�GLVN��,QFOXGHG�LQ�WKLV�SURFHVV��
LI�\RX�KDG�FKRVHQ�WKH�FRPSRQHQWV��DUH�WKH�,QWHU&OLHQW�-DYD�FODVV�ILOHV��WKH�interserver�
H[HFXWDEOH��DQG�,QWHU&OLHQW�GRFXPHQWDWLRQ�
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INSTALLATION ON WINDOWS NT AND WINDOWS 95
INTERSERVER CONFIGURATION

7KLV�VFUHHQ�DOORZV�\RX�WR�UXQ�WKH�,QWHU6HUYHU�
FRQILJXUDWLRQ�XWLOLW\��WR�VHW�WKH�,QWHU6HUYHU�SURFHVV�WR�
UXQ�DV�DQ�DSSOLFDWLRQ�RU�VHUYLFH��DQG�WR�VWDUW�PDQXDOO\�
RU�DW�:LQGRZV�VWDUWXS�

VIEW README FILE

,W�LV�UHFRPPHQGHG�WR�UHDG�WKH�LQWURGXFWRU\�QRWHV�
DERXW�,QWHU&OLHQW�WKDW�DSSHDU�LQ�WKH�5($'0(�ILOH�

SETUP COMPLETE

7KLV�VFUHHQ�QRWLILHV�\RX�WKDW�WKH�VHWXS�ZL]DUG�KDV�
FRPSOHWHG��:KLFK�\RX�FOLFN�Finish��\RX�UHWXUQ�WR�WKH�
,QWHU%DVH�6HWXS�/DXQFKHU�

Uninstalling InterBase on Windows
7R�XQLQVWDOO�,QWHU%DVH�DQG�,QWHU&OLHQW��XVH�WKH�Control Panel | Add/Remove Programs�
DSSOHW��&KRRVH�,QWHU%DVH�6HUYHU���[�RU�,QWHU%DVH�,QWHU&OLHQW�RU�ERWK�LQ�WXUQ�DQG�FOLFN�
Add/Remove�EXWWRQ�

Notes

g 7KH�,QWHU%DVH�6HUYHU��*XDUGLDQ��DQG�,QWHU6HUYHU�SURFHVVHV�PXVW�QRW�EH�UXQQLQJ�ZKHQ�\RX�
DWWHPSW�WR�XQLQVWDOO�WKH�VRIWZDUH��7R�VWRS�RQH�RI�WKHVH�DSSOLFDWLRQV��ULJKW�FOLFN�LWV�LFRQ�LQ�WKH�
7DVN�7UD\�DQG�VHOHFWLQJ�6KXWGRZQ��7R�VWRS�RQH�RI�WKHVH�VHUYLFHV��:LQGRZV�17���XVH�WKH�
Control Panel | Services�DSSOHW�

g <RX�PXVW�EH�ORJJHG�LQ�DV�$GPLQLVWUDWRU�WR�LQVWDOO�RU�XQLQVWDOO�,QWHU%DVH�RQ�:LQGRZV�17�
g 8QLQVWDOO�QHYHU�UHPRYHV�LVF��JGE�RU�ILOHV�FUHDWHG�E\�WKH�VHUYHU�SURFHVV��LQFOXGLQJ�LQWHUEDVH�ORJ��
�KRVW!�HYQ���KRVW!�OFN�

g 7KH�:LQGRZV�,QWHU%DVH�LQVWDOODWLRQ�DOORZV�\RX�WR�FKRRVH�EHWZHHQ�SHUIRUPLQJ�D�FRPSOHWH�
LQVWDOO�RU�VHOHFWLQJ�LQGLYLGXDO�FRPSRQHQWV��,I�\RX�FKRRVH�WR�LQVWDOO�FRPSRQHQWV�DW�GLIIHUHQW�
WLPHV��WKH�XQLQVWDOO�SURJUDP�UHPRYHV�RQO\�WKH�FRPSRQHQWV�VHOHFWHG�IRU�WKH�ODVW�LQVWDOO�

g 7KH�2'%&�GULYHU�RU�WKH�2'%&�GULYHU�PDQDJHU�PXVW�EH�UHPRYHG�PDQXDOO\��WKHUH�LV�QR�
XQLQVWDOO�DYDLODEOH�WKURXJK�WKH�:LQGRZV�FRQWURO�SDQHO�
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CHAPTER 3 INSTALLATION
Installation on UNIX
7KLV�VHFWLRQ�SURYLGHV�LQVWUXFWLRQV�IRU�LQVWDOOLQJ�,QWHU%DVH���RQ�6RODULV�DQG�+3�8;��)RU�
SODWIRUP�VSHFLILF�LQVWUXFWLRQ�RQ�LQVWDOOLQJ�,QWHU%DVH�RQ�RWKHU�81,;�EUDQGV��VHH�WKH�
,QWHU%DVH�ZHE�VLWH��KWWS���ZZZ�LQWHUEDVH�FRP���

Preparing to install on UNIX
�� 6DYH�ROGHU�GDWDEDVHV

,QWHU%DVH���XVHV�D�QHZ�2Q�'LVN�6WUXFWXUH��2'6���2'6������'DWDEDVHV�FUHDWHG�ZLWK�
,QWHU%DVH�����XVHG�2'6������7R�WDNH�DGYDQWDJH�RI�QHZ�,QWHU%DVH���IHDWXUHV��\RX�PXVW�XVH�
gbak�WR�EDFN�XS�DQ\�GDWDEDVHV�WKDW�\RX�LQWHQG�WR�XVH�ZLWK�WKH�9HUVLRQ���VRIWZDUH��9��
GDWDEDVHV�PXVW�EH�EDFNHG�XS�XVLQJ�WKH�9��gbak��9��GDWDEDVHV�FDQ�EH�EDFNHG�XS�XVLQJ�
9��gbak�RU�ZLWK�WKH�,QWHU%DVH���gbak�LI�\RX�DUH�SHUIRUPLQJ�WKH�EDFNXS�DIWHU�WKH�LQVWDOO��
2QFH�D�GDWDEDVH�KDV�EHHQ�FRQYHUWHG�WR�2'6������LW�FDQQRW�EH�FRQYHUWHG�EDFN�WR�HDUOLHU�
YHUVLRQV�RI�WKH�2'6�

�� 6DYH�FXVWRPL]DWLRQ�ILOHV

,I�\RX�KDYH�,QWHU%DVH�����LQVWDOOHG�RQ�WKH�VHUYHU�DQG�\RX�ZDQW�WR�SUHVHUYH�WKH�
FXVWRPL]DWLRQ�ILOHV��FRS\�WKHP�WR�D�VDIH�SODFH��IRU�H[DPSOH�

gbak –b /usr/interbase/isc4.gdb /var/tmp/isc4.gbak

cp /usr/interbase/isc_license.dat /var/tmp

cp /usr/interbase/isc_config /var/tmp

<RX�FDQ�VNLS�WKLV�VWHS�LI�\RX�KDYHQ
W�FXVWRPL]HG�WKHVH�ILOHV�LQ�D�SUHYLRXV�LQVWDOODWLRQ�

Note� :KHQ�\RX�XVH�pkgrm�UHPRYH�,QWHU%DVH�9����IRU�6RODULV��WKHVH�ILOHV�DUH�
DXWRPDWLFDOO\�VDYHG�LQ��XVU�WPS�

�� 6DYH�ROGHU�YHUVLRQV

,I�,QWHU%DVH�����LV�UXQQLQJ�RQ�\RXU�VHUYHU��VKXW�LW�GRZQ��7R�VDYH�WKH�FXUUHQW�YHUVLRQ��
UHQDPH�WKH�GLUHFWRU\��IRU�H[DPSOH�

gds_drop –a

mv /usr/interbase /usr/interbase.save
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INSTALLATION ON UNIX
�� 3RLQW�WR�WKH�LQVWDOO�GLUHFWRU\

,I�\RX�LQVWDOO�LQWR�D�GLUHFWRU\�RWKHU�WKDQ��XVU�LQWHUEDVH��\RX�FDQ�SRLQW�WR�WKH�LQVWDOO�GLUHFWRU\�
HLWKHU�E\�GHILQLQJ�WKH�,17(5%$6(�HQYLURQPHQW�YDULDEOH�EHIRUH�LQVWDOODWLRQ��RU�WKURXJK�
WKH�XVH�RI�D�V\PEROLF�OLQN��7KH�LQVWDOO�VFULSW�ORRNV�WR�VHH�LI�WKH�,17(5%$6(�YDULDEOH�LV�
GHILQHG��,I�LW�LV��WKH�LQVWDOOHU�GRHV�QRW�FUHDWH�DQ\�V\PEROLF�OLQN��,I�LW�GRHV�QRW�ILQG�WKH�
,17(5%$6(�YDULDEOH�GHILQHG��LW�FUHDWHV�D�V\PEROLF�OLQN�IURP��XVU�LQWHUEDVH�WR�WKH�LQVWDOO�
GLUHFWRU\��

Note ,I�\RX�FKRRVH�WR�GHILQH�WKH�,17(5%$6(�YDULDEOH��EH�VXUH�WR�GHILQH�LW�LQ�D�ORFDWLRQ�
ZKHUH�LW�FDQ�EH�UHDG�E\�DOO�XVHUV�RI�WKH�VRIWZDUH��7KH�JOREDO�VKHOO�LQLWLDOL]DWLRQ�ILOHV�
��HWF�SURILOH�DQG��HWF��ORJLQ�RQ�6RODULV��IRU�H[DPSOH��DUH�DSSURSULDWH�SODFHV�WR�SXW�WKLV�
VHWWLQJ�

�� 3ODWIRUP�VSHFLILF�LVVXHV

HP-UX ,QVWDOODWLRQ�UHTXLUHV�WKH�+3�8;�������RSHUDWLQJ�V\VWHP��)XUWKHUPRUH��WKH�
IROORZLQJ�SDWFKHV�DUH�VWURQJO\�UHFRPPHQGHG�WR�FRUUHFW�RSHUDWLQJ�V\VWHP�GHIHFWV�

� 3+./B������V������3+./B������V����

� 3+66B�������V���B����

� 3+1(B�������V������3+1(B�������V����

� 3+1(B�������V������3+1(B�������V����

� 3+./B�������V������3+./B�������V����

� 3+&2B�������V���B����

7KH�+3�'&(������UXQWLPH�VXSSRUW��'&(�&RUH��PXVW�EH�LQVWDOOHG�

Solaris�,QWHU%DVH�UHTXLUHV�6RODULV�YHUVLRQV�����[�RU�����[�

Installing on Solaris
�� /RJ�LQ�WR�\RXU�GDWDEDVH�VHUYHU�DV�URRW�

�� /RDG�WKH�&'�520�ZLWK�WKH�,QWHU%DVH���SURGXFW��0RXQW�WKH�&'�520�DW�DQ�
DSSURSULDWH�PRXQW�SRLQW��,I�\RX�KDYH�WKH�YROXPH�PDQDJHU�UXQQLQJ��WKLV�LV�GRQH�
IRU�\RX��DQG�WKH�&'�520�PRXQWV�DFFRUGLQJ�WR�LWV�ODEHO��)RU�LQVWDQFH�
�FGURP�LQWHUEDVHBVRVB9����IRU�WKH�&'�520�RI�,QWHU%DVH���IRU�6RODULV�

�� ,W�LV�LPSRUWDQW�WR�VHW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOH�IRU�WKH�SURSHU�IXQFWLRQ�
RI�WKH�,QWHU%DVH�SRVWLQVWDOO�VFULSW�

# NONABI_SCRIPTS=TRUE

# export NONABI_SCRIPTS
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CHAPTER 3 INSTALLATION
�� 8VH�WKH�pkgadd�XWLOLW\�WR�LQVWDOO�,QWHU%DVH�IURP�WKH�&'�520�

# pkgadd –d /cdrom/interbase_SOS_V511

The following packages are available:

1 interbase InterBase RDBMS Software

(sparc) InterBase Version 5.1.1

Select package(s) you wish to process (or ‘all’ to process 

all packages). (default: all) [?,??,q]: 

�� 3UHVV�(QWHU�WR�FKRRVH�WKH�,QVWDOO�,QWHU%DVH�GHIDXOW�

Processing package instance <interbase> from

</cdrom/interbase_SOS_V511>

InterBase RDBMS Software

(sparc) InterBase Version 5.1.1

Enter the absolute pathname of the install directory 

(default /usr) [?,q]

�� 3UHVV�(QWHU�WR�DFFHSW�WKH�GHIDXOW�RU�W\SH�LQ�WKH�SDWKQDPH�LQ�ZKLFK�WR�FUHDWH�WKH�
LQWHUEDVH�GLUHFWRU\��

Using </usr> as the package base directory.

## Processing package information.

## Processing system information.

## Verifying disk space requirements.

## Checking for conflicts with packages already installed.

## Checking for setuid/setgid programs.

This package contains scripts which will be executed with superuser

permission during the process of installing this package.

Do you want to continue with the installation of <interbase> [y,n,?]

�� &KRRVH�\��7KH�LQVWDOODWLRQ�VFULSW�PXVW�KDYH�VXSHUXVHU�SULYLOHJH�WR�PRGLI\�V\VWHP�
ILOHV�DQG�FUHDWH�V\PEROLF�OLQNV�

Installing InterBase RDBMS Software as <interbase>

## Installing part 1 of 1.

/usr/interbase/install.txt

/usr/interbase/Release_Notes.pdf

. . .

[ verifying class <none> ]

## Executing postinstall script.

. . .

Please enter the license certificate id: 
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INSTALLATION ON UNIX
�� (QWHU�WKH�,'�IURP�\RXU�,QWHU%DVH�6HUYHU�OLFHQVH�LG�NH\�FDUG�

Please enter the license certificate key: 

�� (QWHU�WKH�FRUUHVSRQGLQJ�.(<�IURP�\RXU�,QWHU%DVH�6HUYHU�OLFHQVH�LG�NH\�FDUG�

<RX�FDQ�DGG�PRUH�OLFHQVH�NH\V�ODWHU��6HH�´/LFHQVH�UHJLVWUDWLRQ�XWLOLW\�IRU�81,;µ�RQ�
SDJH ���

$W�WKLV�VWHS��WKH�,QWHU%DVH�LQVWDOO�VFULSW�ORRNV�IRU�WKH�,QWHU&OLHQW�LQVWDOODWLRQ�VFULSW�RQ�WKH�
&'�520��DQG�UXQV�LW�LI�SRVVLEOH��6HH�´,QVWDOOLQJ�,QWHU&OLHQW�RQ�81,;µ�RQ�SDJH ���

7KHUHDIWHU��WKH�LQVWDOO�VFULSW�UHWXUQV�WR�pkgadd�

Installation of <interbase> was successful.

The following packages are available:

1 interbase InterBase RDBMS Software

(sparc) InterBase Version 5.1.1

Select package(s) you wish to process (or ‘all’ to process 

all packages). (default: all) [?,??,q]: 

��� &KRRVH�T��7KHUH�LV�RQO\�RQH�SDFNDJH�WR�LQVWDOO�XVLQJ�pkgadd�

��� ,I�\RX�VDYHG�FXVWRPL]DWLRQ�ILOHV��UHVWRUH�WKHP�QRZ�ZLWK�WKH�RQHV�\RX�EDFNHG�XS�
EHIRUH�LQVWDOOLQJ�,QWHU%DVH����)RU�H[DPSOH�

# cp /tmp/isc_config /usr/interbase

��� ,I�\RX�LQWHQG�WR�UXQ�WKH�ibserver�GDHPRQ�DV�D�XVHU�RWKHU�WKDQ�URRW��FUHDWH�DQ�
81,;�XVHU�DFFRXQW�QDPHG�´LQWHUEDVHµ�RQ�\RXU�PDFKLQH��/RJ�LQ�DV�WKLV�XVHU�
EHIRUH�VWDUWLQJ�WKH�6XSHU6HUYHU�ZLWK�WKH�ibmgr�XWLOLW\��

��� ([HFXWH�WKH�IROORZLQJ�FRPPDQG�WR�VWDUW�WKH�,QWHU%DVH�VHUYHU�

# echo “/usr/interbase/bin/ibmgr –start –forever” | su interbase

7KLV�VWDUWV�WKH�6XSHU6HUYHU�GDHPRQ��ibserver��DQG�D�JXDUGLDQ��ibguard��SURJUDP�WKDW�
NHHSV�WUDFN�RI�ibserver��

��� 1RZ�WKDW�WKH�VHUYHU�LV�UXQQLQJ��\RX�FDQ�UHVWRUH�WKH�VHFXULW\�GDWDEDVH�ZLWK�WKH�
RQHV�\RX�EDFNHG�XS�EHIRUH�LQVWDOOLQJ�,QWHU%DVH����

# gbak –r /tmp/isc4.gbak jupiter:/usr/interbase/isc4.gdb

��� 7R�WHVW�\RXU�H[LVWLQJ�GDWDEDVHV�ZLWK�,QWHU%DVH����XVH�gbak�WR�UHVWRUH�WKH�EDFNXS�
ILOHV�\RX�FUHDWHG�EHIRUH�XSJUDGLQJ�
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CHAPTER 3 INSTALLATION
Installing on HP-UX
�� /RJ�LQ�WR�\RXU�GDWDEDVH�VHUYHU�DV�URRW�

�� /RDG�WKH�&'�520�ZLWK�WKH�,QWHU%DVH���SURGXFW��0RXQW�WKH�&'�520�DW�DQ�
DSSURSULDWH�PRXQW�SRLQW��)RU�H[DPSOH���FGURP�LQWHUEDVH��

�� cd�WR��XVU��WKH�GLUHFWRU\�WKDW�ZLOO�EH�WKH�SDUHQW�RI�WKH�LQWHUEDVH�GLUHFWRU\��DQG�
H[WUDFW�WKH�GLVWULEXWLRQ�ILOH��)RU�+3�8;��WKH�GLVWULEXWLRQ�ILOH�LV�LQ�WDU�IRUPDW��DQG�
LV�QDPHG�,QWHU%DVH���B+86�WDU��)RU�H[DPSOH�

# cd /usr

# tar –xvf /cdrom/interbase/Interbase511_HUS.tar

�� )URP�WKH�SDUHQW�RI�WKH�LQWHUEDVH�GLUHFWRU\���XVU���UXQ�WKH�LQVWDOO�VFULSW��

# ./interbase/install

7KLV�VFULSW�FUHDWHV�VRPH�V\PEROLF�OLQNV�LQ��XVU�OLE�IRU�,QWHU%DVH�OLEUDULHV��DQG�PRGLILHV�WKH�
�HWF�VHUYLFHV�ILOHV�WR�FRQILJXUH�WKH�,QWHU%DVH���LQVWDOODWLRQ��,W�DOVR�XQFRQILJXUHV�D�9����HQWU\�
LQ��HWF�LQHWG�FRQI�LI�RQH�H[LVWV�RQ�WKLV�VHUYHU�QRGH�

�� ,I�\RX�VDYHG�FXVWRPL]DWLRQ�ILOHV��UHVWRUH�WKHP�QRZ�ZLWK�WKH�RQHV�\RX�EDFNHG�XS�
EHIRUH�LQVWDOOLQJ�,QWHU%DVH����)RU�H[DPSOH�

# cp /tmp/isc_config /usr/interbase

�� ,I�\RX�LQWHQG�WR�UXQ�WKH�ibserver�GDHPRQ�DV�D�XVHU�RWKHU�WKDQ�URRW��FUHDWH�DQ�
81,;�XVHU�DFFRXQW�QDPHG�´LQWHUEDVµ�RQ�\RXU�PDFKLQH��/RJ�LQ�DV�WKLV�XVHU�
EHIRUH�VWDUWLQJ�WKH�6XSHU6HUYHU�ZLWK�WKH�ibmgr�XWLOLW\��

�� ([HFXWH�WKH�IROORZLQJ�FRPPDQG�WR�VWDUW�WKH�,QWHU%DVH�VHUYHU�

# echo “/usr/interbase/bin/ibmgr –start –forever” | su interbase

7KLV�VWDUWV�WKH�6XSHU6HUYHU�GDHPRQ��ibserver��DQG�D�JXDUGLDQ��ibguard��SURJUDP�WKDW�
NHHSV�WUDFN�RI�ibserver��

�� 1RZ�WKDW�WKH�VHUYHU�LV�UXQQLQJ��\RX�FDQ�UHVWRUH�WKH�VHFXULW\�GDWDEDVH�ZLWK�WKH�
RQH�\RX�EDFNHG�XS�EHIRUH�LQVWDOOLQJ�,QWHU%DVH����

# gbak –r /tmp/isc4.gbak jupiter:/usr/interbase/isc4.gdb

�� 7R�WHVW�\RXU�H[LVWLQJ�GDWDEDVHV�ZLWK�,QWHU%DVH����XVH�gbak�WR�UHVWRUH�WKH�EDFNXS�
ILOHV�\RX�FUHDWHG�EHIRUH�XSJUDGLQJ�
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INSTALLATION ON UNIX
Running multiple versions on UNIX
<RX�FDQ�UXQ�RQO\�RQH�YHUVLRQ�RI�WKH�,QWHU%DVH�VHUYHU�SHU�KRVW��\RX�FDQQRW�UXQ�PXOWLSOH�
YHUVLRQV�RI�WKH�,QWHU%DVH�VHUYHU�VLPXOWDQHRXVO\��7KH�,QWHU%DVH���VHUYHU�SURFHVV�LV�FDOOHG�
ibserver��7KHUH�LV�QR�ORQJHU�DQ\�gds_inet_server�DV�WKHUH�ZDV�LQ�WKH�&ODVVLF�DUFKLWHFWXUH�

,I�\RX�ZDQW�WR�LQVWDOO�,QWHU%DVH���EXW�UHWDLQ�WKH�DELOLW\�WR�JR�EDFN�WR�D�SUHYLRXV�YHUVLRQ��\RX�
VKRXOG�LQVWDOO�,QWHU%DVH��LQ�D�ORFDWLRQ�RWKHU�WKDQ��XVU�LQWHUEDVH��DQG�FUHDWH�D�V\PEROLF�OLQN�
IURP��XVU�LQWHUEDVH�WKDW�SRLQWV�WR�WKH�GLUHFWRU\�LQ�ZKLFK�\RX�H[WUDFWHG�WKH�WDU�ILOH��

7R�VZLWFK�EHWZHHQ�YHUVLRQV�RI�,QWHU%DVH��IROORZ�WKHVH�VWHSV�

�� 6KXW�GRZQ�WKH�FXUUHQW�VHUYHU�DQG�SRLQW�WKH�V\PEROLF�OLQN�WR�D�GLUHFWRU\�WKDW�
FRQWDLQV�WKH�YHUVLRQ�\RX�ZDQW�WR�UXQ��

� 8VH�ibmgr –shut�WR�VWRS�WKH���[�VHUYHU�SURFHVV

� 8VH�gds_drop –a�WR�VWRS�DOO�LQVWDQFHV�RI�WKH�9����RU�9����VHUYHU�SURFHVV

�� 5XQ�WKH�LQVWDOO�VFULSW�IRU�WKH�YHUVLRQ�\RX�ZDQW�WR�UXQ��7KLV�PDNHV�WKH�QHFHVVDU\�
FKDQJH�WR�WKH��HWF�LQHWG�FRQI�FRQILJXUDWLRQ�ILOH�

cd /usr ; sh ./interbase/install

�� 8VH�kill –HUP �WR�UHIUHVK�WKH�inetd�GDHPRQ�ZLWK�WKH�QHZ�FRQILJXUDWLRQ�

ps | grep inetd

kill -HUP process-id

�� 6WDUW�WKH�VHUYHU�LQ�WKH�GLUHFWRU\�WR�ZKLFK�WKH�V\PEROLF�OLQN�SRLQWV��

� 1R�IXUWKHU�DFWLRQ�LV�QHFHVVDU\�WR�VWDUW�WKH�9����VHUYHU��inetd�VWDUWV�WKH�VHUYHU�SURFHVV�
DXWRPDWLFDOO\��

� 7R�VWDUW�WKH�,QWHU%DVH���VHUYHU�GDHPRQ��IROORZ�WKH�VWHSV�LQ�´81,;�GDHPRQµ�RQ�
SDJH ���

Installing InterClient on UNIX
,QWHU&OLHQW���[�LQVWDOOV�DV�D�WDU�ILOH�RQ�ERWK�6RODULV�DQG�+3�8;��7KH�LQVWUXFWLRQV�EHORZ�DUH�
UHOHYDQW�IRU�ERWK�SODWIRUPV��7KH�H[DPSOHV�JLYHQ�EHORZ�DUH�IRU�6RODULV��EXW�WKH�LQVWDOODWLRQ�
SURFHGXUH�IRU�+3�8;�KDV�YHU\�VLPLODU�RXWSXW�

�� ([WUDFW�WKH�,QWHU&OLHQW�WDU�ILOH��7KLV�FUHDWHV�D�WHPSRUDU\�GLUHFWRU\�WKDW�\RX�FDQ�
UHPRYH�DIWHU�LQVWDOOLQJ�,QWHU&OLHQW�

# tar xvf /cdrom/interbase_SOS_V511

x interclient_install_temp_dir, 0 bytes, 0 tape blocks
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x interclient_install_temp_dir/interclient.tar, 743936 bytes

x interclient_install_temp_dir/install.sh, 27604 bytes

�� 5XQ�WKH�LQVWDOO�VFULSW�

# cd interclient_install_temp_dir; sh ./install.sh

Installation script for product : InterClient

revision : 1.x

date : Sun Nov 9 14:10:22 PST 1997

The installation is logged in the file 

directory/interclient_install_temp_dir/install.log.

Press Enter to continue

�� 3UHVV�(QWHU��7KH�LQVWDOO�VFULSW�LVVXHV�D�ZDUQLQJ�DERXW�WKH�SRUW�QXPEHU�XVHG�LQ�
,QWHU&OLHQW�SULRU�WR�UHOHDVH�������5HDG�WKLV��DQG�SUHVV�(QWHU�DJDLQ�

Executing : tar xpvf directory/interclient_install_temp_dir/

interclient.tar ...

INTERCLIENT 1.x LICENSE AGREEMENT

. . .

(EOF) Press enter to continue

�� 7KH�LQVWDOO�VFULSW�SDJHV�WKURXJK�WKH�OLFHQVH�DJUHHPHQW�IRU�,QWHU&OLHQW��5HDG�WKLV�
FDUHIXOO\�IRU�LQIRUPDWLRQ�RQ�WKH�WHUPV�XQGHU�ZKLFK�\RX�FDQ�XVH�DQG�GLVWULEXWH�
,QWHU&OLHQW��:KHQ�\RX�DUH�GRQH��SUHVV�(QWHU�

Select products to install [Q to quit] :

1- Development Environment:

InterServer and InterClient

2- Development and Web Server Environment:

InterServer, InterClient,

and deployment of InterClient to Web server document root

3- Deploy to Web Server Only:

Deployment of InterClient to Web server document root

4- Runtime Class Files Only:

InterClient only

Enter choice [default = 1] : 2

�� (QWHU�\RXU�FKRLFH��5HIHU�WR�´,QWHU&OLHQW�LQVWDOODWLRQ�PRGHVµ�RQ�SDJH ���IRU�D�
GHVFULSWLRQ�RI�WKH�GLIIHUHQW�PRGHV��7KLV�H[DPSOH�IROORZV�FKRLFH����'HYHORSPHQW�
DQG�:HE�6HUYHU�(QYLURQPHQW�
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You have selected the Development and Web Server Environment

installation

Enter the Company Name [Q to quit] : ACME Systems, Inc.

Enter your Name [Q to quit] : John Q. Javaprogrammer

Enter installation directory as an absolute path starting from root.

If the default directory /usr/interclient is not used,

a soft link /usr/interclient will be created to point to 

your installation directory.

Enter the root directory [/usr/interclient] :

�� 3UHVV�(QWHU�WR�DFFHSW�WKH�GHIDXOW��RU�HQWHU�D�SUHIHUUHG�SDWKQDPH�

The directory /usr/interclient does not exist.

Select “Q” to quit, or \

“Y” to create the directory, or

“N” to select a new directory.

Enter selection [Y] :

�� 3UHVV�(QWHU�

Creating root directory /usr/interclient ...

Directory /usr/interclient created.

Executing : zcat icserver.tar.Z | tar xpvf - ...

Executing : zcat icdriver.tar.Z | tar xpvf - ...

Do you want to copy CommDiag and the InterClient class files to your

Web server’s document root directory now?

Select “Y” to copy the files, or

“N” to skip this step.

Enter selection [N] : n

Copying Install.txt, Readme.txt, Relnotes.txt, and License.txt

to /usr/interclient ...

Copying ic_license.dat to /usr/interclient ...

Checking /etc/services...

interserver 3060/tcp

If the above services entry is not identical to

interserver 3060/tcp

Then this services entry must be modified manually with an editor

Checking /etc/inetd.conf...

interserver stream tcp nowait root /usr/interclient/bin/interserver

interserver

If the above inetd configuration entry is not identical to
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interserver stream tcp nowait root /usr/interclient/bin/interserver

interserver

Then the entry must be modified manually and inetd restarted with

kill -HUP

�� 7KH�LQVWDOO�VFULSW�GLVSOD\V�LQIRUPDWLRQ�DERXW�KRZ�WR�UXQ�-DYD�DSSOLFDWLRQV�ZLWK�
,QWHU&OLHQW�

To run local InterClient Java applications you must

append your CLASSPATH environment variable as follows

/usr/interclient/interclient.jar:$CLASSPATH

From the HotJava browser, test your web server installation:

http://localhost/CommDiag.html

From the Netscape browser, test your web server installation:

http://localhost/CommDiagForNetscape.html

Test your installation with the CommDiag Java application:

java interbase.interclient.utils.CommDiag

From the appletviewer, unset your CLASSPATH and invoke

appletviewer /usr/interclient/CommDiag.html

Browse the InterClient API documentation from the local URL:

file:/usr/interclient/docs/Package-interbase.interclient.html

file:/usr/interclient/docs/customHierarchy.html

The above installation notes and a record of the installation

can be found in the file directory/interclient_install_temp_dir/

install.log.

InterClient Installation is complete.

Uninstalling InterBase on UNIX
g2Q�6RODULV��XVH�pkgrm�WR�UHPRYH�WKH�,QWHU%DVH���SDFNDJH�

# pkgrm interbase

g2Q�+3�8;��UHPRYH�WKH�,QWHU%DVH�LQVWDOODWLRQ�GLUHFWRU\�DQG�DOO�OLQNV�WR�LW�

# /bin/rm –rf /usr/interbase

# /bin/rm -i /usr/lib/*gds*

# /bin/rm /usr/include/ibase.h

(GLW�WKH��HWF�VHUYLFHV�ILOH�WR�UHPRYH�WKH�HQWU\�IRU�JGVBGE�
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Licensing
7KLV�VHFWLRQ�GHVFULEHV�

g 7KH�,QWHU%DVH�OLFHQVLQJ�PHFKDQLVP
g 7KH�FRPSRQHQWV�DQG�RSWLRQV�RI�DQ�,QWHU%DVH�OLFHQVH
g 7RROV�DYDLODEOH�RQ�:LQGRZV�DQG�81,;�IRU�OLFHQVH�UHJLVWUDWLRQ

License certificates
,Q�\RXU�,QWHU%DVH�SURGXFW�NLW��\RX�UHFHLYH�D�OLFHQVH�FHUWLILFDWH��ZLWK�D�QXPEHU�RI�LG�NH\�FDUGV��
7KHVH�LG�NH\�FDUGV�OLVW�LGHQWLILFDWLRQ�FRGHV�DQG�NH\V�WR�HQDEOH�FDSDELOLWLHV�RI�\RXU�,QWHU%DVH�
VHUYHU��7KH�,QWHU%DVH�VRIWZDUH�FRPHV�ZLWK�D�XWLOLW\�WR�KHOS�\RX�PDQDJH�NH\V��8VH�WKH�OLFHQVH�
UHJLVWUDWLRQ�XWLOLW\�WR�DGG�WKH�,'�DQG�NH\�IURP�\RXU�LG�NH\�FDUG�WR�WKH�,QWHU%DVH�VHUYHU��7KLV�
XWLOLW\�LV�GRFXPHQWHG�LQ�´/LFHQVH�UHJLVWUDWLRQ�WRROµ�RQ�SDJH ���

<RX�FDQ�SXUFKDVH�DGGLWLRQDO�OLFHQVHV�VHSDUDWHO\�WR�LQFUHDVH�WKH�OLFHQVHG�FDSDELOLW\�RI�\RXU�
,QWHU%DVH�VHUYHU��&RQWDFW�\RXU�VDOHV�UHSUHVHQWDWLYH�IRU�GHWDLOV�

InterBase license file
7KH�OLFHQVH�ILOH�LQ�WKH�,QWHU%DVH�LQVWDOO�GLUHFWRU\�KDV�WKH�QDPH�LEBOLFHQVH�GDW�RQ�:LQGRZV�DQG�
81,;��DQG�FRQWDLQV�RQH�RU�PRUH�WH[W�OLQHV�WKDW�FRUUHVSRQG�WR�OLFHQVH�NH\V��(DFK�OLQH�
FRQWDLQV�IRXU�RU�PRUH�FRPSRQHQWV��OLVWHG�LQ�WKH�WDEOH�EHORZ�

Component Description

COMMENT string Descriptive comments

ID string Unique identification for a key

KEY string Encoded key you need to activate a server capability

OPTIONS string Set of single-character codes for enabling specific InterBase server or 
client functionality; see below

PRODUCT name “InterBase” or “InterClient”

UNTIL date Expiration date of the license

TABLE 3.1 InterBase components
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7KH�.(<�FRPSRQHQW�LV�D�IRUP�RI�SDVVZRUG��HQFRGHG�IURP�WKH�FRPELQDWLRQ�RI�DOO�WKH�RWKHU�
FRPSRQHQWV�SUHVHQW�LQ�WKH�OLFHQVH�NH\�VWULQJ��<RX�QHHG�WKH�.(<�LQ�RUGHU�WR�DFWLYDWH�WKH�
FDSDELOLWLHV�VSHFLILHG�LQ�237,216��$Q\�FKDQJH�WR�WKH�FRPSRQHQWV��VXFK�DV�DGGLQJ�WR�WKH�
237,216�RU�DOWHULQJ�WKH�QXPEHU�RI�86(56��LQYDOLGDWHV�WKH�.(<�EHFDXVH�WKH�.(<�LV�EDVHG�RQ�
WKH�VSHFLILF�YDOXHV�RI�WKH�FRPSRQHQWV�

License options
7KH�FDSDELOLWLHV�RI�DQ�,QWHU%DVH�LQVWDOODWLRQ�DUH�GHWHUPLQHG�E\�WKH�RSWLRQV�SUHVHQW�LQ�WKH�
OLFHQVH�ILOH��(DFK�OLFHQVH�OLQH�LQ�WKH�ILOH�FRQWDLQV�VRPH�QXPEHU�RI�VLQJOH�OHWWHU�RSWLRQ�FRGHV�
LQ�WKH�237,216�FRPSRQHQW�RI�WKH�OLQH��7KH�RSWLRQV�DQG�WKH�UHVSHFWLYH�IXQFWLRQV�WKH\�HQDEOH�
DUH�OLVWHG�EHORZ�

USERS n User limit for the attachment governor; see below

VERSION string Code for InterBase platform; for example, “WI” for Windows NT and 
Windows 95, “SO” for Solaris, and “HU” for HP-UX

Option Enables functionality

A gpre preprocessor for Ada compilers

C gpre preprocessor for C compilers

D Metadata changes with CREATE, ALTER or DROP statements

E External table access

F gpre preprocessor for Fortran compilers

I Internal table access

J Listening server capability (like the “S” option) for the InterServer 
component of InterClient; appears in InterServer’s license file, not 
InterBase’s

L gpre preprocessor for Fortran compilers

Q Query tool (isql)

TABLE 3.2 InterBase license options

Component Description

TABLE 3.1 InterBase components  (continued)
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Example license
7KLV�H[DPSOH�GHVFULEHV�WKH�LG�NH\V�WKDW�DUH�VXSSOLHG�LQ�RQH�,QWHU%DVH�SURGXFW�FRQILJXUDWLRQ��
WKH�,QWHU%DVH�6HUYHU�

7KH�,QWHU%DVH�6HUYHU�NLW�FRQWDLQV�IRXU�LG�NH\�FDUGV��HDFK�ZLWK�D�GLIIHUHQW�FRPELQDWLRQ�RI�
RSWLRQV��%\�LQVWDOOLQJ�RQH�RU�PRUH�NH\V�RQ�\RXU�,QWHU%DVH�KRVW��\RX�FDQ�KDYH�\RXU�FKRLFH�RI�
IXOO�RU�OLPLWHG�,QWHU%DVH�IXQFWLRQDOLW\�

InterBase Server: Basic Capability (IEQ)

7KLV�NH\�FRQWDLQV�RSWLRQV�WR�HQDEOH�WKH�/RFDO�,QWHU%DVH�6HUYHU�IXQFWLRQDOLW\�RQ�:LQGRZV�
KRVWV��$SSOLFDWLRQV�FDQ�FRQQHFW�WR�ORFDO�GDWDEDVHV��DQG�DFFHVV�LQWHUQDO�DQG�H[WHUQDO�WDEOHV�

<RX�PXVW�LQVWDOO�WKLV�OLFHQVH�FHUWLILFDWH�RQ�WKH�:LQGRZV�RU�81,;�VHUYHU�KRVW�WR�HQDEOH�WKLV�
QHFHVVDU\�,QWHU%DVH�IXQFWLRQDOLW\�

InterBase Server: Client Capability (R)

7KLV�NH\�LV�UHTXLUHG�IRU�FRQQHFWLQJ�WR�D�GDWDEDVH�RQ�D�UHPRWH�VHUYHU��,I�\RX�UXQ�DSSOLFDWLRQV�
RQ�\RXU�GDWDEDVH�VHUYHU�WR�FRQQHFW�WR�D�VHFRQG�GDWDEDVH�VHUYHU��\RX�PXVW�LQVWDOO�WKLV�NH\�RQ�
WKH�VHUYHU�KRVW�

Example:�D�GDWDEDVH�VHUYHU��MXSLWHU��VHUYHV�PXOWLSOH�FOLHQWV��%XW�WKHUH�DUH�DOVR�GDWDEDVH�
DSSOLFDWLRQV�WKDW�UXQ�RQ�MXSLWHU�WR�FRQQHFW�WR�DQRWKHU�GDWDEDVH�VHUYHU��YHQXV��<RX�PXVW�LQVWDOO�
WKH�&OLHQW�&DSDELOLW\�RQ�MXSLWHU�LQ�RUGHU�IRU�WKHVH�DSSOLFDWLRQV�WR�FRQQHFW�WR�YHQXV�

Note <RX�PXVW�KDYH�WKLV�RSWLRQ�WR�DFFHVV�D�ORFDO�GDWDEDVH�RQ�D�81,;�KRVW��7R�DFFHVV�D�ORFDO�
GDWDEDVH�DFFHVV�RQ�81,;�LQ�,QWHU%DVH����XVH�WKH�QHWZRUN�GDWDEDVH�VSHFLILFDWLRQ�
�VHUYHU ��SDWK�ILOH�JGE��

R Client capability; required for clients

S Server capability; required for servers

W Internet access license with unlimited users

2 gpre preprocessor for COBOL compilers

3 gpre preprocessor for C++ compilers

Option Enables functionality

TABLE 3.2 InterBase license options  (continued)
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InterBase Server: Server Capability (S)

7KLV�RSWLRQ�HQDEOHV�D�VHUYHU�WR�DFFHSW�FRQQHFWLRQ�UHTXHVWV�IURP�UHPRWH�FOLHQWV��,W�LV�UHTXLUHG�
IRU�DQ\�VHUYHU�WR�EH�DFFHVVLEOH�RYHU�WKH�QHWZRUN��,I�\RX�GR�QRW�LQVWDOO�WKLV�NH\��UHPRWH�FOLHQWV�
FDQQRW�DFFHVV�GDWDEDVHV�RQ�WKH�VHUYHU�

,QVWDOO�WKLV�NH\�RQ�WKH�VHUYHU�KRVW�

:LWKRXW�WKH�6HUYHU�&DSDELOLW\��DQ�,QWHU%DVH�VRIWZDUH�LQVWDOODWLRQ�IXQFWLRQV�DV�/RFDO�
,QWHU%DVH�

Note <RX�PXVW�KDYH�WKLV�RSWLRQ�WR�DFFHVV�D�ORFDO�GDWDEDVH�RQ�D�81,;�KRVW��7R�DFFHVV�D�ORFDO�
GDWDEDVH�DFFHVV�RQ�81,;�LQ�,QWHU%DVH����XVH�WKH�QHWZRUN�GDWDEDVH�VSHFLILFDWLRQ�
�VHUYHU ��SDWK�ILOH�JGE��

InterBase Server: Metadata Capability (D)

7KLV�RSWLRQ�HQDEOHV�PHWDGDWD�FKDQJHV�LQ�GDWDEDVHV�RQ�WKH�VHUYHU��$Q\�&5($7(��$/7(5��RU�
'523�VWDWHPHQWV�UHTXLUH�WKLV�RSWLRQ�WR�EH�SUHVHQW�

,QVWDOO�WKLV�NH\�RQ�WKH�VHUYHU�KRVW��

<RX�FDQ�SUHYHQW�FOLHQWV�IURP�LVVXLQJ�&5($7(��$/7(5��RU�'523�VWDWHPHQWV�E\�ZLWKKROGLQJ�
WKLV�NH\�

Adding simultaneous connections
7KH�86(56�FRPSRQHQW�RI�DQ�,QWHU%DVH�OLFHQVH�VWULQJ�LQGLFDWHV�WKH�PD[LPXP�QXPEHU�RI�
FOLHQWV�WKDW�FDQ�VLPXOWDQHRXVO\�FRQQHFW�WR�GDWDEDVHV�RQ�WKH�VHUYHU�KRVW��7KH�QXPEHU�
IROORZLQJ�WKH�ZRUG�86(56�GHWHUPLQHV�WKH�QXPEHU�RI�GLVWLQFW�XVHUV�WKDW�FDQ�FRQQHFW�DW�RQH�
WLPH��(DFK�XVHU�FDQ�KDYH�XS�WR�four�����FRQQHFWLRQV��6HH�´7KH�DWWDFKPHQW�JRYHUQRUµ�RQ�
SDJH ���

7KH�OLQHV�LQ�WKH�OLFHQVH�ILOH�PXVW�EH�XQLTXH��'XSOLFDWH�LQVWDQFHV�RI�D�JLYHQ�OLFHQVH�DUH�LJQRUHG�

7,3 ,Q�%RUODQG�'HOSKL�DQG�RWKHU�9&/�EDVHG�%RUODQG�WRROV��HDFK�TTable�DQG�TQuery�
FRPSRQHQW�HVWDEOLVKHV�D�VHSDUDWH�FRQQHFWLRQ�WR�WKH�GDWDEDVH�E\�GHIDXOW��DQG�WKHUHIRUH�
FRXQWV�WRZDUG�WKH�FRQQHFWLRQ�OLPLW��<RX�VKRXOG�LQVWHDG�XVH�D�TDatabase�FRPSRQHQW�WR�
FRQQHFW�WR�WKH�GDWDEDVH�DQG�DVVRFLDWH�HDFK�TTable�DQG�TQuery�ZLWK�WKH�TDatabase��7KLV�
ZD\��WKH�DSSOLFDWLRQ�XVHV�RQO\�RQH�GDWDEDVH�FRQQHFWLRQ�SHU�TDatabase�
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License registration tool
7KH�,QWHU%DVH�/LFHQVH�5HJLVWUDWLRQ�WRRO�DOORZV�\RX�WR�XSGDWH�\RXU�OLFHQVH�ILOHV�TXLFNO\�DQG�
HDVLO\�ZKHQ�\RX�SXUFKDVH�QHZ�,QWHU%DVH�OLFHQVHV�

4 /LFHQVH�UHJLVWUDWLRQ�WRRO�IRU�:LQGRZV
2Q�:LQGRZV�SODWIRUPV��WKLV�WRRO�H[LVWV�DV�D�GLDORJ�WKDW�GLVSOD\V�WKH�NH\V�LQVWDOOHG��,W�DOORZV�
\RX�WR�DGG�DQG�UHPRYH�NH\V�E\�FOLFNLQJ�WKH�DSSURSULDWH�EXWWRQV�DQG�HQWHULQJ�WKH�LQIRUPDWLRQ�
UHTXHVWHG��

7R�FKDQJH�\RXU�OLFHQVH�ILOH��FKRRVH�InterBase License Registration Tool�IURP�WKH�
,QWHU%DVH ��6WDUW�PHQX�DQG�PDNH�WKH�UHTXLUHG�FKDQJHV�XVLQJ�WKH�,QWHU%DVH�/LFHQVH�
5HJLVWUDWLRQ�GLDORJ�

FIGURE 3.1 License registration tool dialog

7KLV�DSSOLFDWLRQ�PXVW�EH�UXQ�RQ�WKH�PDFKLQH�ZKHUH�WKH�OLFHQVH�ILOH�UHVLGHV��

:KHQ�\RX�UHPRYH�D�NH\��,QWHU%DVH�VDYHV�WKH�FXUUHQW�VWDWH�RI�WKH�OLFHQVH�ILOH�LQ�D�EDFNXS�ILOH��
QDPHG�LEBEFNXS�GDW�

Note $IWHU�DQ�DGG�RU�UHPRYH�FRPPDQG�VXFFHHGV��\RX�PXVW�UHVWDUW�WKH�VHUYHU�SURFHVV�WR�
HQVXUH�WKDW�WKH�QHZ�OLFHQVH�LV�EHLQJ�XVHG�

Identifies a key

Activates a key

Adds a key Removes a key

Describes the currently 
selected key

Displays all currently 
installed keys
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4 /LFHQVH�UHJLVWUDWLRQ�XWLOLW\�IRU�81,;

6\QWD[ iblicense -command [-option [parameter] ...]

iblicense u

IB_LICEN> command [-option [parameter] ...] 

'HVFULSWLRQ 2Q�81,;��\RX�FDQ�SHUIRUP�OLFHQVH�UHJLVWUDWLRQ�ZLWK�iblicense� 7KLV�XWLOLW\�FDQ�DFFHSW�
SDUDPHWHUV�RU�FDQ�ZRUN�LQ�LQWHUDFWLYH�PRGH�

iblicense�UHSODFHV�WKH�isc_install�VFULSW�WKDW�ZDV�XVHG�LQ�,QWHU%DVH�9����WR�DGG�OLFHQVH�NH\V�
WR�LEBOLFHQVH�GDW�RQ�81,;�VHUYHUV�

iblicense�PXVW�EH�UXQ�RQ�WKH�PDFKLQH�ZKHUH�WKH�OLFHQVH�ILOH�UHVLGHV��

:KHQ�\RX�UHPRYH�D�NH\��,QWHU%DVH�VDYHV�WKH�FXUUHQW�VWDWH�RI�WKH�OLFHQVH�ILOH�LQ�D�EDFNXS�ILOH��
QDPHG�LEBEFNXS�GDW�

Note $IWHU�DQ�DGG�RU�UHPRYH�FRPPDQG�VXFFHHGV��\RX�PXVW�UHVWDUW�WKH�VHUYHU�WR�HQVXUH�WKDW�
WKH�QHZ�OLFHQVH�LV�EHLQJ�XVHG�

2SWLRQV &RPPDQGV�DUH��

$UJXPHQWV�WR�WKH�DGG�DQG�UHPRYH�FRPPDQGV�OLVWHG�DERYH�DUH��

Command Description

add -key key -id id Add a new license key

display Display all current keys

remove -key key Remove a key

help Prints this list

quit Exit prompt mode

z Display version

TABLE 3.3 iblicense commands

Option Description

key License key value

id License id value

TABLE 3.4 iblicense arguments
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7KH�FRPPDQGV�DQG�RSWLRQV�FDQ�EH�DEEUHYLDWHG�E\�LVVXLQJ�WKH�ILUVW�OHWWHUV�RI�D�FRPPDQG�RU�
RSWLRQ�XQWLO�LW�LV�XQLTXH��

2QFH�WKH�FRPPDQG�KDV�EHHQ�LVVXHG��WKH�XWLOLW\�UHSRUWV�ZKHWKHU�RU�QRW�WKH�RSHUDWLRQ�
VXFFHHGHG��

([DPSOHV 7KH�IROORZLQJ�DUH�H[DPSOHV�RI�XVLQJ�WKH�iblicense�XWLOLW\�
g $GGLQJ�D�NH\�

iblicense –add –key 00-b-90-21 –id 60-60-84200 

g 5HPRYLQJ�D�NH\�

iblicense –r –k 00-b-90-21

g'LVSOD\LQJ�NH\V�

iblicense –display 

g'LVSOD\LQJ�KHOS�

iblicense –h 

Note 7KH�H[DPSOH�NH\�DQG�LG�YDOXHV�DERYH�DUH�ILFWLRQDO�DQG�GR�QRW�HQDEOH�D�VHUYHU�
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Chapter 4Server Configuration

7KLV�FKDSWHU�GHVFULEHV�RSHUDWLRQ�DQG�FRQILJXUDWLRQ�RI�WKH�,QWHU%DVH�VHUYHU�SURFHVV��7KH�
FKDSWHU�LQFOXGHV�WRSLFV��VWDUWLQJ�DQG�VWRSSLQJ�WKH�VHUYHU�SURFHVV�RQ�HDFK�SODWIRUP��
HQYLURQPHQW�FRQILJXUDWLRQ��PDQDJLQJ�WHPSRUDU\�ILOHV��PRQLWRULQJ�FOLHQW�FRQQHFWLRQV��DQG�
UHDGLQJ�ORJ�ILOHV�

Windows NT service
2Q�:LQGRZV�17��D�VHUYLFH�LV�D�SURJUDP�WKDW�UXQV�RXWVLGH�RI�WKH�FRQWH[W�RI�D�JLYHQ�XVHU�ORJLQ�
VHVVLRQ��$�VHUYLFH�UXQV�HYHQ�ZKHQ�WKHUH�LV�QR�XVHU�ORJJHG�LQ�RQ�WKH�GHVNWRS�RI�WKH�:LQGRZV�
17�V\VWHP��7KLV�VHFWLRQ�GHWDLOV�KRZ�WR�FRQILJXUH�DQG�UXQ�,QWHU%DVH�DV�D�VHUYLFH�RQ�:LQGRZV�
17�

Starting and stopping the service
7KH�/RFDO�,QWHU%DVH�6HUYHU�DQG�,QWHU%DVH�6HUYHU�PXVW�EH�VWDUWHG�SULRU�WR�HQDEOLQJ�GDWDEDVH�
FRQQHFWLRQV�
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Selecting service startup options
<RX�FDQ�FRQILJXUH�,QWHU%DVH�6HUYHU�VHUYLFHV�RU�FKDQJH�LWV�VWDUWXS�RSWLRQV�E\�XVLQJ�WKH�
5HJLVWU\�&RQILJXUDWLRQ�8WLOLW\��regcfg.exe���7KLV�XWLOLW\�HQDEOHV�\RX�WR�

g &KRRVH�KRZ�,QWHU%DVH�VWDUWV�

Ã 6WDUW�,QWHU%DVH�DXWRPDWLFDOO\�DV�D�VHUYLFH��UHFRPPHQGHG���,QWHU%DVH�VWDUWV�DXWRPDWLFDOO\�
ZKHQ�\RX�VWDUW�:LQGRZV�17�

Ã 6WDUW�,QWHU%DVH�PDQXDOO\�DV�D�6HUYLFH��,QWHU%DVH�PXVW�EH�VWDUWHG�XVLQJ�WKH�6HUYLFHV�&RQWURO�
3DQHO�RU�WKH�5HJLVWU\�&RQILJXUDWLRQ�8WLOLW\��UHJFIJ�H[H��

Ã 6WDUW�,QWHU%DVH�DXWRPDWLFDOO\�DV�DQ�LFRQ��7KH�HQDEOHG�VHUYHU�DSSHDUV�DV�DQ�LFRQ�RQ�WKH�
GHVNWRS�HDFK�WLPH�\RX�VWDUW�:LQGRZV�17�

Ã 6WDUW�,QWHU%DVH�PDQXDOO\�DV�DQ�LFRQ��7R�VWDUW�WKH�VHUYHU��UXQ�,QWHU%DVH�6HUYHU�IURP�WKH�
,QWHU%DVH ��6WDUW�PHQX��7KH�VHUYHU�DSSHDUV�DV�DQ�LFRQ�RQ�WKH�GHVNWRS�

g &KRRVH�WKH�SURFHVV�SULRULW\��7KH�,QWHU%DVH�VHUYHU�SURFHVV�LV�D�EDFNJURXQG�SURFHVV�WKDW�E\�
GHIDXOW�UXQV�DW�QRUPDO�SULRULW\��,I�WKHUH�DUH�RWKHU�SURFHVVHV�UXQQLQJ�DW�KLJK�SULRULW\��\RX�PD\�
ZLVK�WR�LQFUHDVH�WKH�SULRULW\�RI�WKH�,QWHU%DVH�SURFHVV��<RX�FDQ�UXQ�,QWHU%DVH�LQ�HLWKHU�QRUPDO�
RU�KLJK�SULRULW\�

g'HWHUPLQH�WKH�ORFDWLRQ�RI�WKH�,QWHU%DVH�6HUYHU�RU�FKDQJH�WKH�GLUHFWRU\�IRU�WKH�,QWHU%DVH�
OLFHQVH�ILOH��PHVVDJH�ILOH��DQG�VHFXULW\�GDWDEDVH�

g 5HPRYH�,QWHU%DVH�,QIRUPDWLRQ�IURP�WKH�5HJLVWU\�DQG�6HUYLFHV�GDWDEDVH�
g 6WDUW�DQG�6WRS�17�VHUYLFH��8VHG�WR�VWDUW�XS�DQG�VWRS�WKH�,QWHU%DVH�6HUYHU�

,I�WKH�VWDWXV�RI�WKH�,QWHU%DVH�6HUYHU�6HUYLFH�LV�VWDUWHG��WKHQ�VWRS�LW�EHIRUH�FKDQJLQJ�WKH�VWDWXV��
2QFH�WKH�VHUYLFH�KDV�EHHQ�VWRSSHG��\RX�FDQ�FKDQJH�KRZ�,QWHU%DVH�VWDUWV�DQG�WKHQ�UHVWDUW�WKH�
17�6HUYLFH�&RQWURO�

,I�\RX�ZDQW�WR�FKDQJH�WKH�SURFHVV�SULRULW\��\RX�PXVW�ILUVW�VWRS�WKH�,QWHU%DVH�6HUYHU�6HUYLFH�
XVLQJ�WKH�17�6HUYLFH�&RQWURO��WKHQ�FKRRVH�D�GLIIHUHQW�VHUYLFH�SULRULW\�DQG�WKH�,QWHU%DVH�
6HUYHU�6HUYLFH��7KHUHDIWHU��WKH�,QWHU%DVH�VHUYHU�SURFHVV�VWDUWV�ZLWK�KLJKHU�SULRULW\��

,I�,QWHU%DVH�LV�QRW�JHWWLQJ�WKH�&38�VKDUH�WKDW�LW�QHHGV��DQG�IRU�VRPH�UHDVRQ�\RX�GR�QRW�ZDQW�
WR�ERRVW�WKH�SULRULW\�RI�WKH�,QWHU%DVH�SURFHVV��\RX�FDQ�FKDQJH�WKH�GHIDXOW�SULRULW\�RI�
IRUHJURXQG�DQG�EDFNJURXQG�SURFHVVHV��,QYRNH�WKH�6\VWHP�DSSOLFDWLRQ�LQ�WKH�Control Panel��

,Q�WKH�6\VWHP�GLDORJ�WKDW�RSHQV��FKRRVH�WKH�Tasking�EXWWRQ��WKHQ�VHOHFW�WKH�RSWLRQ�
´)RUHJURXQG�DQG�%DFNJURXQG�$SSOLFDWLRQV�(TXDOO\�5HVSRQVLYH�µ�7KLV�HQVXUHV�WKDW�WKH�
,QWHU%DVH�SURFHVV��WKDW�UXQV�LQ�WKH�EDFNJURXQG��UHFHLYHV�WKH�VDPH�SULRULW\�DV�IRUHJURXQG�
SURFHVVHV��1RWH�WKDW�DOO�RWKHU�EDFNJURXQG�SURFHVVHV�KDYH�WKHLU�SULRULW\�ERRVWHG�DV�ZHOO�
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WINDOWS NT SERVICE
7,3 'LVDEOH�DQ\�&38�LQWHQVLYH�VFUHHQ�VDYHUV�RQ�\RXU�VHUYHU��RU�VHW�LW�WR�́ EODQN�VFUHHQ�µ�$ VFUHHQ�
VDYHU�FDQ�XVH�DQ�LQRUGLQDWH�DPRXQW�RI�&38�F\FOHV��DQG�:LQGRZV�17�GRHV�QRW�SURYLGH�D�
ZD\�WR�UHGXFH�WKH�SULRULW\�RI�VFUHHQ�VDYHUV�RU�WR�IDYRU�VHUYLFHV��6FUHHQ�VDYHUV�DUH�QRW�
JHQHUDOO\�QHFHVVDU\�WR�SUHYHQW�SKRVSKRU�EXUQ�RQ�PRGHUQ�PRQLWRUV�

)RU�PRUH�LQIRUPDWLRQ�RQ�IRUHJURXQG�DQG�EDFNJURXQG�WDVNLQJ��VHH�WKH�0LFURVRIW�:LQGRZV�
17�GRFXPHQWDWLRQ�

Windows NT server properties
)RU�VHUYHUV�UXQQLQJ�RQ�:LQGRZV�17�SODWIRUPV��6HUYHU�0DQDJHU�SURYLGHV�VHUYHU�LQIRUPDWLRQ�
DQG�DQ�LQWHUIDFH�IRU�FRQILJXULQJ�VHUYHU�ZLGH�FDFKH�SDJH�VL]H�GHIDXOWV��FOLHQW�PDS�VL]H��DQG�
,QWHU%DVH�SURFHVV�5$0�

4 6HUYHU�LQIRUPDWLRQ
)RU�LQIRUPDWLRQ�RQ�VHUYHU�SURSHUWLHV�
VXFK�DV�YHUVLRQ�QXPEHU�DQG�
FDSDELOLWLHV��GLVSOD\�WKH�,QWHU%DVH�
6HUYHU�0DQDJHU�DQG�FRQQHFW�WR�D�
VHUYHU��+LJKOLJKW�WKH�VHUYHU�LFRQ�LQ�WKH�
OHIW�SDQHO�RI�WKH�6HUYHU�0DQDJHU�WR�
GLVSOD\�LWV�SURSHUWLHV�LQ�WKH�ULJKW�
SDQHO�

4 6HUYHU�FRQILJXUDWLRQ
7R�FRQILJXUH�VHUYHU�ZLGH�FDFKH�SDJH�
VL]H��FOLHQW�PDS�VL]H��DQG�ZRUNLQJ�VHW�
SURSHUWLHV�RQ�D�:LQGRZV�17�VHUYHU��
IROORZ�WKHVH�VWHSV�

�� 5XQ�WKH�,QWHU%DVH�6HUYHU�0DQDJHU�
E\�FKRRVLQJ�LW�IURP�WKH�,QWHU%DVH�
IROGHU�RQ�WKH�6WDUW�0HQX��

�� &RQQHFW�WR�WKH�VHUYHU�WKDW�\RX�
ZDQW�WR�FRQILJXUH�

�� 5LJKW�FOLFN�WKH�VHUYHU�LFRQ�LQ�WKH�OHIW�SDQHO�RI�WKH�6HUYHU�0DQDJHU�GLDORJ��DQG�
FKRRVH�6HUYHU�&RQILJ�IURP�WKH�PRXVH�PHQX�WR�GLVSOD\�WKH�6HUYHU�&RQILJXUDWLRQ�
GLDORJ��
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CHAPTER 4 SERVER CONFIGURATION
SERVER-WIDE CACHE PAGE SIZE

7KH�'DWDEDVH�&DFKH��3DJHV��ILHOG�SHUPLWV�\RX�WR�FKDQJH�
WKH�VHUYHU�ZLGH�FDFKH�SDJH�VL]H�GHIDXOW��7KLV�LV�QRW�D�
UHFRPPHQGHG�SUDFWLFH��VLQFH�LW�LV�OLNHO\�WR�UHVXOW�LQ�
LQDSSURSULDWH�FDFKH�SDJH�VL]HV�IRU�VRPH�GDWDEDVHV��7KH�
gfix�XWLOLW\�FKDQJHV�FDFKH�SDJH�VL]H�IRU�LQGLYLGXDO�
GDWDEDVHV��DQG�isql�FRQQHFWLRQV�FDQ�VSHFLI\�D�FDFKH�SDJH�
VL]H�DW�FRQQHFWLRQ�WLPH��6HH�&RQILJXULQJ�WKH�6XSHU6HUYHU�
FDFKH�RQ�SDJH�����IRU�D�GLVFXVVLRQ�RI�VHWWLQJ�FDFKH�SDJH�
VL]HV�

CLIENT MAP SIZE

,QWHUSURFHVV�FRPPXQLFDWLRQ�RQ�WKH�VHUYHU�XVHV�D�
PHPRU\�PDSSHG�ILOH��(DFK�FOLHQW�DWWDFKPHQW�JHWV�D�
VHJPHQW�RI�WKH�ILOH�HTXDO�WR�WKH�FOLHQW�PDS�VL]H�LQ�E\WHV��
7KH�ILOH�LV�LQLWLDOO\�WHQ�WLPHV�WKH�FOLHQW�PDS�VL]H��$GGLWLRQDO�FOLHQWV�DWWDFKLQJ�DQG�GHWDFKLQJ�
FDXVH�WKH�ILOH�WR�JURZ�DQG�VKULQN�E\���LQFUHPHQW�RI�WKH�FOLHQW�PDS�VL]H��<RX�FDQ�WXQH�WKLV�ZLWK�
WKH�6(59(5B&/,(17B0$33,1*�NH\ZRUG�LQ�LVFBFRQILJ��7KLV�LV�SDUW�RI�WKH�,%�6HWWLQJV�RI�WKH�
3URSHUWLHV�GLDORJ�RI�WKH�,QWHU%DVH���VHUYLFH��%\�GHIDXOW��LW�LV������E\WHV��7KLV�FRQILJXUDWLRQ�
WDNHV�HIIHFW�ZKHQ�WKH�,QWHU%DVH�VHUYLFH�UHVWDUWV��

WORKING SET 

7KLV�UHIHUV�WR�WKH�VHW�RI�5$0�GHGLFDWHG�IRU�WKH�,QWHU%DVH�
SURFHVV��7KH�PLQLPXP�ZRUNLQJ�VHW�VL]H�VSHFLILHV�WKH�
DPRXQW�RI�SK\VLFDO�5$0�WKDW�WKH�RSHUDWLQJ�V\VWHP�
JXDUDQWHHV�IRU�WKH�,QWHU%DVH�SURFHVV��7KH�V\VWHP�PD\�
VZDS�RXW�PHPRU\�LQ�H[FHVV�RI�WKLV�ILJXUH��7KH�PD[LPXP�
ZRUNLQJ�VHW�VL]H�VSHFLILHV�D�WKUHVKROG�DERYH�ZKLFK�WKH�
RSHUDWLQJ�V\VWHP�VZDSV�RXW�PHPRU\�XVHG�E\�WKH�
,QWHU%DVH�SURFHVV�

8VLQJ�WKH�:LQGRZV�17�3HUIRUPDQFH�0RQLWRU��D�GDWDEDVH�
DGPLQLVWUDWRU�FDQ�ZDWFK�IRU�H[FHVVLYH�3DJH�)DXOWV��5DLVH�
WKH�PLQLPXP�ZRUNLQJ�VHW�VL]H�LQ�WKLV�FDVH��,I�PHPRU\�
UHVRXUFHV�SHUPLW��VHW�WKH�PLQLPXP�ZRUNLQJ�VHW�VL]H�WR�DW�
OHDVW�WKH�DPRXQW�RI�FDFKH�DOORFDWHG�IRU�WKH�,QWHU%DVH�
VHUYHU��&HUWDLQO\�WKH�PD[LPXP�VKRXOG�EH�JUHDWHU�WKDQ�WKH�VL]H�RI�WKH�,QWHU%DVH�FDFKH��VR�17�
GRHV�QRW�IRUFH�WKH�FDFKH�WR�VZDS�
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WINDOWS 95 PEER-TO-PEER SERVER APPLICATION
7KH�GHIDXOW�YDOXHV�DUH�zero�IRU�ERWK�PLQLPXP�DQG�PD[LPXP��7KLV�LV�D�VSHFLDO�FDVH�LQ�ZKLFK�
WKH�V\VWHP�GHWHUPLQHV�WKH�ZRUNLQJ�VHW�IRU�WKH�,QWHU%DVH�VHUYHU�SURFHVV��%RWK�YDOXHV�PXVW�EH�
OHVV�WKDQ�WKH�DPRXQW�RI�SK\VLFDO�5$0�RQ�WKH�PDFKLQH��7KH�PLQLPXP�PXVW�EH�OHVV�WKDQ�WKH�
PD[LPXP��7KHVH�SDUDPHWHUV�DUH�VSHFLILHG�E\�WKH�NH\ZRUGV�6(59(5B:25.,1*B6,=(B0,1�
DQG�6(59(5B:25.,1*B6,=(B0$;�LQ�LVFBFRQILJ��7KLV�LV�SDUW�RI�WKH�26�6HWWLQJV�RI�WKH�
3URSHUWLHV�GLDORJ�RI�WKH�,QWHU%DVH���VHUYLFH��7KLV�FRQILJXUDWLRQ�WDNHV�HIIHFW�ZKHQ�WKH�
,QWHU%DVH�VHUYLFH�LV�UHVWDUWHG��

Shutting down the server on Windows NT
7R�VKXW�GRZQ�WKH�,QWHU%DVH�6HUYHU�UXQQLQJ�DV�DQ�LFRQ��OHIW�FOLFN�WKH�VHUYHU�LFRQ�WR�GLVSOD\�D�
SRSXS�PHQX�DQG�VHOHFW�6KXWGRZQ�6HUYHU�IURP�WKH�PHQX��$�PHVVDJH�DSSHDUV�LQGLFDWLQJ�WKH�
QXPEHU�RI�RSHQ�GDWDEDVH�FRQQHFWLRQV��,I�WKH�PHVVDJH�LQGLFDWHV�]HUR�����DFWLYH�FRQQHFWLRQV��
FOLFN�2.�WR�VKXW�GRZQ�WKH�VHUYHU��

7R�VKXW�GRZQ�WKH�,QWHU%DVH�6HUYHU�UXQQLQJ�DV�DQ�17�6HUYLFH��XVH�WKH�6WRS�17�6HUYLFH�
&RQWURO�LQ�WKH�5HJLVWU\�&RQILJXUDWLRQ�8WLOLW\�RU�WKH�17�6HUYLFH�&RQWURO�

,I�\RX�KDYH�RSHQ�FRQQHFWLRQV��LW�LV�UHFRPPHQGHG�WKDW�\RX�FORVH�WKHP�EHIRUH�VKXWWLQJ�GRZQ�
WKH�VHUYHU��<RX�DOVR�PXVW�FORVH�DOO�FOLHQW�DSSOLFDWLRQ�\RX�DUH�UXQQLQJ�

Windows 95 peer-to-peer server application
<RX�PXVW�VWDUW�/RFDO�,QWHU%DVH�RU�,QWHU%DVH�6HUYHU�SULRU�WR�HQDEOLQJ�GDWDEDVH�FRQQHFWLRQV�

:KHQ�\RX�LQVWDOO�WKH�/RFDO�,QWHU%DVH�6HUYHU�RU�WKH�,QWHU%DVH�6HUYHU�DQG�UHERRW�\RXU�V\VWHP��
WKH�HQDEOHG�VHUYHU�DSSHDUV�DV�DQ�LFRQ�RQ�WKH�7DVN�7UD\��ORFDWHG�RQ�WKH�ULJKW�VLGH�RI�WKH�7DVN�
%DU��

FIGURE 4.1 InterBase Server icon on the task tray

�

7R�VWDUW�D�VHUYHU�WKDW�KDV�EHHQ�VKXW�GRZQ��UXQ�InterBase Server�IURP�WKH�,QWHU%DVH ��6WDUW�
PHQX��7KH�HQDEOHG�VHUYHU�LFRQ�DSSHDUV�RQ�WKH�7DVN�7UD\�
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Selecting startup options
<RX�FDQ�FRQILJXUH�KRZ�,QWHU%DVH�6HUYHU�VWDUWV�E\�XVLQJ�WKH�5HJLVWU\�&RQILJXUDWLRQ�8WLOLW\�
�regcfg.exe���7KLV�XWLOLW\�HQDEOHV�\RX�WR�

g 6WDUW�D�VHUYHU�HDFK�WLPH�\RX�VWDUW�:LQGRZV�����7KH�HQDEOHG�VHUYHU�DSSHDUV�DV�DQ�LFRQ�RQ�WKH�
7DVN�7UD\�

6WDUW�D�VHUYHU�PDQXDOO\�E\�UXQQLQJ�InterBase Server�IURP�WKH�,QWHUEDVH���6WDUW�PHQX��7KH�
HQDEOHG�VHUYHU�WKHQ�DSSHDUV�DV�DQ�LFRQ�RQ�WKH�7DVN�7UD\�

Shutting down InterBase on Windows 95
7R�VKXW�GRZQ�WKH�/RFDO�,QWHU%DVH�RU�,QWHU%DVH�VHUYHU��ULJKW�FOLFN�WKH�,QWHU%DVH�VHUYHU�LFRQ�
ORFDWHG�LQ�WKH�7DVN�7UD\�WR�GLVSOD\�D�SRSXS�PHQX�DQG�VHOHFW�6KXWGRZQ��$�PHVVDJH�DSSHDUV�
LQGLFDWLQJ�WKH�QXPEHU�RI�RSHQ�GDWDEDVH�FRQQHFWLRQV��,I�WKH�PHVVDJH�LQGLFDWHV�]HUR�����DFWLYH�
FRQQHFWLRQV��FOLFN�2.�WR�VKXW�GRZQ�WKH�VHUYHU��

,I�\RX�KDYH�RSHQ�FRQQHFWLRQV��LW�LV�UHFRPPHQGHG�WKDW�\RX�FORVH�WKHP�EHIRUH�VKXWWLQJ�GRZQ�
WKH�VHUYHU��<RX�DOVR�PXVW�FORVH�DOO�FOLHQW�DSSOLFDWLRQV�\RX�DUH�UXQQLQJ�

UNIX daemon

6\QWD[ ibmgr -command [-option [parameter] ...]

RU

ibmgr u

IBMGR> command [–option [parameter]]

'HVFULSWLRQ 2Q�81,;��WKH�,QWHU%DVH�VHUYHU�SURFHVV�UXQV�DV�D�GDHPRQ��$�GDHPRQ�UXQV�HYHQ�ZKHQ�QR�
XVHU�LV�ORJJHG�LQ�WR�WKH�FRQVROH�RU�D�WHUPLQDO�RQ�WKH�81,;�V\VWHP�

ibmgr�LV�D�XWLOLW\�IRU�PDQDJLQJ�WKH�,QWHU%DVH�VHUYHU�SURFHVV�RQ�81,;�V\VWHPV��<RX�PXVW�EH�
ORJJHG�LQ�LQWR�WKH�PDFKLQH�RQ�ZKLFK�WKH�VHUYHU�LV�UXQQLQJ�WR�XVH�ibmgr�

Note 7KH�LEPJU���H[H�ILOH�WKDW�LV�SUHVHQW�LQ�:LQGRZV�LQVWDOODWLRQV�LV�DQ�ROGHU�FOLHQW�VLGH�XWLOLW\�
ZKRVH�IXQFWLRQV�DUH�HQWLUHO\�GLIIHUHQW�WKDQ�ibmgr�RQ�81,;��7KH�QDPH�LV�FRLQFLGHQWDO�
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UNIX DAEMON
2SWLRQV

7KH�FRPPDQG�VZLWFKHV�²XVHU�DQG�²SDVVZG�FDQ�DOVR�EH�XVHG�DV�RSWLRQ�VZLWFKHV�IRU�FRPPDQGV�
OLNH�–VWDUW�RU�–VKXW��)RU�H[DPSOH��\RX�FDQ�VKXW�GRZQ�D�VHUYHU�LQ�DQ\�RI�WKH�IROORZLQJ�ZD\V��

ibmgr –shut –passwd password

RU

ibmgr u

IBMGR> shut –passwd password

RU

imbgr u

IBMGR> passwd password

IBMGR> shut

Starting the server
7R�VWDUW�WKH�,QWHU%DVH�VHUYHU��ORJ�LQ�DV�WKH�´URRWµ�RU�´LQWHUEDVHµ�XVHU���´LQWHUEDVµ�LV�D�
V\QRQ\P�IRU�´LQWHUEDVH�µ�WR�DFFRPPRGDWH�RSHUDWLQJ�V\VWHPV�WKDW�GR�QRW�VXSSRUW�
QLQH�FKDUDFWHU�DFFRXQW�QDPHV���([HFXWH�WKH�IROORZLQJ�FRPPDQG�

ibmgr –start

Note 2QFH�\RX�KDYH�VWDUWHG�ibserver�XVLQJ�RQH�ORJLQ��VXFK�DV�´URRW�µ�EH�DZDUH�WKDW�DOO�
REMHFWV�FUHDWHG�EHORQJ�WR�WKDW�ORJLQ��7KH\�DUH�QRW�DFFHVVLEOH�WR�\RX�LI�\RX�ODWHU�VWDUW�ibserver�
DV�RQH�RI�WKH�RWKHU�WZR��´LQWHUEDVµ�RU�´LQWHUEDVHµ���,W�LV�KLJKO\�UHFRPPHQGHG�WR�UXQ�WKH�
,QWHU%DVH�6HUYHU�DV�´LQWHUEDVH�µ

start [–once | 
–forever]

Starts server; the –forever switch causes the server to 
restart if it crashes; default is –forever

shut Rolls back current transactions, terminates client 
connections, and shuts down server immediately

show Shows host and user

user user_name Supply SYSDBA

passwd password Supply SYSDBA password

help Prints help text

quit Quits prompt mode

TABLE 4.1 ibmgr commands
OPERATIONS GUIDE 67



CHAPTER 4 SERVER CONFIGURATION
Stopping the server
7R�VWRS�WKH�,QWHU%DVH�VHUYHU��H[HFXWH�WKH�IROORZLQJ�FRPPDQG�

ibmgr –shut –password SYSDBA_password

<RX�GR�QRW�QHHG�WR�ORJ�RQ�DV�´URRWµ�WR�GR�WKLV�

Note &XUUHQWO\��WKH�²VKXW�FRPPDQG�UROOV�EDFN�DOO�FXUUHQW�WUDQVDFWLRQV�DQG�VKXWV�GRZQ�WKH�
VHUYHU�LPPHGLDWHO\��,I�\RX�QHHG�WR�DOORZ�FOLHQWV�D�JUDFH�SHULRG�WR�FRPSOHWH�ZRUN�DQG�GHWDFK�
JUDFHIXOO\��XVH�VKXWGRZQ�PHWKRGV�IRU�LQGLYLGXDO�GDWDEDVHV��6HH�´'DWDEDVH�VKXWGRZQ�DQG�
UHVWDUWµ�RQ�SDJH ����

Starting the server automatically
7R�FRQILJXUH�D�81,;�VHUYHU�WR�VWDUW�WKH�,QWHU%DVH���6HUYHU�DXWRPDWLFDOO\�DW�ERRW�WLPH�RI�WKH�
VHUYHU�KRVW��\RX�QHHG�WR�LQVWDOO�D�VFULSW�WKDW�WKH�UF�LQLWLDOL]DWLRQ�VFULSWV�FDQ�UXQ��5HIHU�WR�
�HWF�LQLW�G�5($'0(�IRU�PRUH�GHWDLOV�RQ�KRZ�81,;�UXQV�VFULSWV�DW�ERRW�WLPH�

Example initialization script

#!/bin/sh

# ibserver.sh script - Start/stop the InterBase 5.0 daemon

# Set these environment variables if and only if they are not set.

: ${INTERBASE:=/usr/interbase}

: ${ISC_USER:=SYSDBA}

: ${ISC_PASSWORD:=masterkey}

# WARNING: in a real-world installation, you should not put the 

# SYSDBA password in a publically-readable file. To protect it:

# chmod 700 ibserver.sh; chown root ibserver.sh

export INTERBASE 

export ISC_USER

export ISC_PASSWORD

ibserver_start() {

# This example assumes the InterBase server is

# being started as UNIX user ’interbase’.

echo '$INTERBASE/bin/ibmgr -start -forever' | su interbase

}
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ibserver_stop() {

# No need to su, since $ISC_USER and $ISC_PASSWORD validate us.

$INTERBASE/bin/ibmgr -stop

}

case $1 in

’start’) ibserver_start ;;

’start_msg’) echo 'InterBase Server starting...\c' ;;

’stop’) ibserver_stop ;;

’stop_msg’) echo 'InterBase Server stopping...\c' ;;

*) echo 'Usage: $0 { start | stop }' ; exit 1 ;;

esac

exit 0

Example initialization script installation on Solaris

�� /RJ�LQ�DV�URRW�

$ su

�� (QWHU�WKH�H[DPSOH�VFULSW�DERYH�LQWR�WKH�LQLWLDOL]DWLRQ�VFULSW�GLUHFWRU\�

# vi /etc/init.d/ibserver.sh

�� (QWHU�WH[W

�� /LQN�WKH�LQLWLDOL]DWLRQ�VFULSW�LQWR�WKH�UF�GLUHFWRULHV�IRU�WKH�DSSURSULDWH�UXQ�OHYHOV�
IRU�VWDUWLQJ�DQG�VWRSSLQJ�WKH�,QWHU%DVH�VHUYHU�

# ln /etc/init.d/ibserver.sh /etc/rc0.d/K30ibserver

# ln /etc/init.d/ibserver.sh /etc/rc2.d/S85ibserver

Example initialization script installation on HP-UX

�� /RJ�LQ�DV�URRW�

$ su

�� (QWHU�WKH�H[DPSOH�VFULSW�DERYH�LQWR�WKH�LQLWLDOL]DWLRQ�VFULSW�GLUHFWRU\�

# vi /sbin/init.d/ibserver.sh

<Enter text>

�� /LQN�WKH�LQLWLDOL]DWLRQ�VFULSW�LQWR�WKH�UF�GLUHFWRULHV�IRU�WKH�DSSURSULDWH�UXQ�OHYHOV�
IRU�VWDUWLQJ�DQG�VWRSSLQJ�WKH�,QWHU%DVH�VHUYHU�

# ln -s /sbin/init.d/ibserver.sh /sbin/rc1.d/K500ibserver

# ln -s /sbin/init.d/ibserver.sh /sbin/rc2.d/S500ibserver
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InterBase Guardian process
7KH�,QWHU%DVH�*XDUGLDQ�PDQDJHV�WKH�,QWHU%DVH�VHUYHU�XQGHU�ERWK�:LQGRZV�17�DQG�
:LQGRZV�����%\�GHIDXOW��*XDUGLDQ�UXQV�DV�D�VHUYLFH�XQGHU�:LQGRZV�17�DQG�DV�DQ�DSSOLFDWLRQ�
XQGHU�:LQGRZV����

8VHUV�QRUPDOO\�GR�QRW�QHHG�WR�LQWHUDFW�ZLWK�*XDUGLDQ�LQ�DQ\�ZD\��LW�RSHUDWHV�DV�DQ�LQYLVLEOH�
SURFHVV��:KHQ�*XDUGLDQ�LV�FRQILJXUHG�IRU�´:LQGRZV�6WDUWXSµ�DQG�´6WDUW�$OZD\Vµ³WKH�
GHIDXOW�VHWWLQJV³LW�VWDUWV�WKH�,QWHU%DVH�VHUYHU�ZKHQHYHU�:LQGRZV�VWDUWV��PRQLWRUV�WKH�
VHUYHU��DQG�UHVWDUWV�LW�LI�LW�VWRSV�GXH�WR�DQ\WKLQJ�RWKHU�WKDQ�D�QRUPDO�VKXWGRZQ�E\�D�XVHU��

$�QXPEHU�RI�RSWLRQV�DUH�DYDLODEOH�IRU�VWDUWLQJ�DQG�FRQILJXULQJ�*XDUGLDQ�DQG�WKH�,QWHU%DVH�
VHUYHU��6HH�´6WDUWLQJ�*XDUGLDQµ�RQ�SDJH ����´6WDUWLQJ�WKH�VHUYHU�ZLWKRXW�*XDUGLDQµ�RQ�
SDJH ����DQG�´&RQILJXULQJ�*XDUGLDQ�DQG�WKH�VHUYHUµ�RQ�SDJH ���

The following options are available under Windows NT:

g*XDUGLDQ�FDQ�EH�VWDUWHG�DXWRPDWLFDOO\�DV�D�VHUYLFH��GHIDXOW�EHKDYLRU�
g*XDUGLDQ�FDQ�EH�VWDUWHG�PDQXDOO\�DV�D�VHUYLFH
g*XDUGLDQ�FDQ�EH�GLVDEOHG��DQG�WKH�VHUYHU�FDQ�UXQ�DV�HLWKHU�D�VHUYLFH�RU�DQ�DSSOLFDWLRQ��VWDUWHG�
DXWRPDWLFDOO\�RU�PDQXDOO\

The following options are available under Windows 95:

g*XDUGLDQ�FDQ�EH�VWDUWHG�DXWRPDWLFDOO\�DV�DQ�DSSOLFDWLRQ��GHIDXOW�EHKDYLRU�
g*XDUGLDQ�FDQ�EH�VWDUWHG�PDQXDOO\�UDWKHU�WKDQ�VWDUWLQJ�DXWRPDWLFDOO\�ZLWK�:LQGRZV
g*XDUGLDQ�FDQ�EH�GLVDEOHG�DQG�WKH�VHUYHU�FDQ�EH�UXQ�LQGHSHQGHQWO\�DV�DQ�DSSOLFDWLRQ��VWDUWHG�
HLWKHU�DXWRPDWLFDOO\�RU�PDQXDOO\

2Q�:LQGRZV�����\RX�FDQ�DFFHVV�WKH�,QWHU%DVH�6HUYHU�SURSHUWLHV�E\�ULJKW�FOLFNLQJ�WKH�
*XDUGLDQ�LFRQ�LQ�WKH�7DVN�7UD\�

The following options are available under UNIX:

g*XDUGLDQ�FDQ�EH�VWDUWHG�DV�D�GDHPRQ�DXWRPDWLFDOO\�ZLWK�ibmgr -start -forever��WKLV�LV�DOVR�
WKH�GHIDXOW�EHKDYLRU�LI�\RX�GR�QRW�VSHFLI\��IRUHYHU�RU��RQFH�

g*XDUGLDQ�LV�QRW�VWDUWHG�LI�\RX�UXQ�ibmgr -start -once
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Starting Guardian
7R�VWDUW�*XDUGLDQ�PDQXDOO\��6WDUWXS�0RGH�PXVW�EH�VHW�WR�HLWKHU�:LQGRZV�6WDUWXS�RU�0DQXDO�
6WDUWXS��VHH�SDJH������6WDUWXS�DOZD\V�IDLOV�LI�HLWKHU�*XDUGLDQ�RU�WKH�VHUYHU�LV�DOUHDG\�UXQQLQJ�

g 7R�VWDUW�*XDUGLDQ�PDQXDOO\�DV�DQ�DSSOLFDWLRQ��UXQ�InterBase Guardian�IURP�WKH�,QWHUEDVH ��
6WDUW�PHQX��$GPLQLVWUDWLYH�SULYLOHJHV�DUH�QRW�UHTXLUHG�WR�VWDUW�*XDUGLDQ��

g $Q\�DWWHPSW�WR�HLWKHU�VWDUW�WKH�VHUYHU�ZKLOH�WKH�*XDUGLDQ�LV�UXQQLQJ�RU�WR�VWDUW�WKH�JXDUGLDQ�
WZLFH�UHVXOWV�LQ�DQ�HUURU�PHVVDJH��

g 7R�VWDUW�*XDUGLDQ�PDQXDOO\�DV�D�VHUYLFH�XQGHU�:LQGRZV�17��JR�WR�WKH�Control Panel | 
Services��KLJKOLJKW�,QWHU%DVH�*XDUGLDQ��DQG�FOLFN�6WDUW��

Starting the server without Guardian
7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR�UXQ�WKH�VHUYHU�GLUHFWO\��ZLWKRXW�XVLQJ�*XDUGLDQ��

4 5XQQLQJ�WKH�VHUYHU�DV�DQ�DSSOLFDWLRQ
7R�UXQ�WKH�,QWHU%DVH�6HUYHU�ZLWKRXW�UXQQLQJ�*XDUGLDQ��UXQ�InterBase Server�IURP�WKH�
,QWHUEDVH ��6WDUW�PHQX��0DQXDO�VWDUWXS�GHWHFWV�ZKHWKHU�WKH�VHUYHU�LV�DOUHDG\�UXQQLQJ�DQG�ZLOO�
QRW�VWDUW�XS�LI�WKDW�LV�WKH�FDVH�

4 5XQQLQJ�WKH�VHUYHU�DV�D�VHUYLFH
2Q�:LQGRZV�17��\RX�FDQ�FKRRVH�WR�UXQ�WKH�,QWHU%DVH�VHUYHU�DV�D�VHUYLFH�UDWKHU�WKDQ�DV�DQ�
DSSOLFDWLRQ��7R�GR�WKLV��\RX�PXVW�GLVDEOH�WKH�*XDUGLDQ�

�� 6KXW�GRZQ�WKH�*XDUGLDQ��RU�VKXW�GRZQ�6XSHU6HUYHU�LI�LW�LV�UXQQLQJ�ZLWKRXW�WKH�
*XDUGLDQ�

�� 5XQ�InterBase Configuration�IURP�WKH�,QWHUEDVH ��6WDUW�PHQX��DQG�LQ�WKH�
*XDUGLDQ�SDJH��VHW�WKH�6WDUWXS�0RGH�WR�'LVDEOHG�

�� 0RYH�WR�WKH�*HQHUDO�SDJH�RI�WKH�GLDORJ�DQG�VHW�6HUYHU�6WDUWXS�WR�6HUYLFH��6HW�WKH�
6WDUWXS�0RGH�WR�:LQGRZV�6WDUWXS�LI�\RX�ZDQW�6XSHU6HUYHU�WR�VWDUW�DXWRPDWLFDOO\�
ZKHQ�:LQGRZV�VWDUWV��RU�WR�0DQXDO�LI�\RX�ZDQW�WR�VWDUW�LW�PDQXDOO\�

�� &OLFN�2.��

�� *R�WR�Control Panel | Services��KLJKOLJKW�,QWHU%DVH�6HUYHU��DQG�FOLFN�6WDUW�

7R�VKXW�GRZQ�WKH�VHUYHU�ZKHQ�LW�LV�UXQQLQJ�DV�D�VHUYLFH��JR�WR�Control Panel | Services��
KLJKOLJKW�,QWHU%DVH�6HUYHU��DQG�FOLFN�6WRS�
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Configuring Guardian and the server
7KH�6WDUWXS�&RQILJXUDWLRQ�GLDORJ�SURYLGHV�D�QXPEHU�RI�ZD\V�WR�FRQILJXUH�WKH�EHKDYLRU�RI�
ERWK�WKH�,QWHU%DVH�*XDUGLDQ�DQG�WKH�,QWHU%DVH�VHUYHU��8QGHU�:LQGRZV�17��RQO\�D�XVHU�ZLWK�
DGPLQLVWUDWLYH�SULYLOHJHV�FDQ�DFFHVV�WKH�,QWHU%DVH�&RQILJXUDWLRQ�GLDORJ��,W�LV�DYDLODEOH�WR�DOO�
XVHUV�XQGHU�:LQGRZV�����

7KHUH�DUH�WZR�ZD\V�WR�LQYRNH�WKH�,QWHU%DVH�&RQILJXUDWLRQ�GLDORJ��
g 5XQ�InterBase Configuration�IURP�WKH�,QWHUEDVH ��6WDUW�PHQX
g ,I�WKH�LFRQ�IRU�HLWKHU�WKH�,QWHU%DVH�VHUYHU�RU�*XDUGLDQ�LV�SUHVHQW�LQ�WKH�7DVN�%DU��\RX�FDQ�
ULJKW�FOLFN�WKH�LFRQ�DQG�FKRRVH�6WDUWXS�&RQILJXUDWLRQ�IURP�WKH�PRXVH�PHQX

(LWKHU�PHWKRG�GLVSOD\V�WKH�,QWHU%DVH�&RQILJXUDWLRQ�GLDORJ�

FIGURE 4.2 Interbase Guardian configuration dialog

7KH�*HQHUDO�SDJH�FRQILJXUHV�WKH�VWDUWXS�EHKDYLRU�RI�WKH�QHZ�,QWHU%DVH�*XDUGLDQ�

6WDUWXS�0RGH
Windows Startup :KHQHYHU�:LQGRZV�VWDUWV��*XDUGLDQ�VWDUWV�DQG�LQYRNHV�WKH�
,QWHU%DVH�VHUYHU��

Manual Startup 1R�DXWRPDWLF�VWDUWXS�RI�*XDUGLDQ�RU�WKH�,QWHU%DVH�VHUYHU��
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� 7R�VWDUW�*XDUGLDQ�DV�D�VHUYLFH��UXQ�Control Panel | Services��KLJKOLJKW�,QWHU%DVH�
*XDUGLDQ��DQG�FOLFN�6WDUW

� 7R�VWDUW�*XDUGLDQ�DV�DQ�DSSOLFDWLRQ��UXQ�InterBase Guardian�IURP�WKH�,QWHUEDVH ��6WDUW�
PHQX

Disabled 7KH�*XDUGLDQ�FDQQRW�EH�VWDUWHG��7R�UH�HQDEOH�WKH�*XDUGLDQ��FKRRVH�
:LQGRZV�VWDUW�RU�0DQXDO�VWDUW��

6WDUWXS�2SWLRQV
Start Once ,I�WKH�,QWHU%DVH�VHUYHU�H[LWV�XQH[SHFWHGO\��*XDUGLDQ�GRHV�QRW�UHVWDUW�LW�

Start Always *XDUGLDQ�PRQLWRUV�WKH�,QWHU%DVH�VHUYHU�DQG�UHVWDUWV�LW�LI�LW�H[LWV�
XQH[SHFWHGO\�

6HUYHU�'LUHFWRU\
7KLV�VKRXOG�SRLQW�WR�WKH�GLUHFWRU\�WKDW�FRQWDLQV�WKH�,QWHU%DVH�VHUYHU�H[HFXWDEOH�
�LEVHUYHU�H[H���8QOHVV�\RX�KDYH�SXW�WKH�VHUYHU�H[HFXWDEOH�LQ�D�GLIIHUHQW�GLUHFWRU\�WKDQ�WKH�
*XDUGLDQ�H[HFXWDEOH�DIWHU�LQVWDOODWLRQ��\RX�GR�QRW�QHHG�WR�FKDQJH�WKLV��*XDUGLDQ�DVVXPHV�
WKDW�LEJXDUG�H[H�DQG�LEVHUYHU�H[H�DUH�LQ�WKH�VDPH�GLUHFWRU\�

6WDUW�WKH�JXDUGLDQ�SURFHVV�RU�VHUYLFH
,I�*XDUGLDQ�LV�QRW�DOUHDG\�UXQQLQJ��\RX�FDQ�VWDUW�LW�LPPHGLDWHO\�E\�FKHFNLQJ�WKLV�DQG�
FOLFNLQJ�2.��,I�\RX�GR�WKLV�ZKHQ�WKH�,QWHU%DVH�VHUYHU�LV�DOUHDG\�UXQQLQJ��\RX�UHFHLYH�DQ�
HUURU�PHVVDJH�
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FIGURE 4.3 Interbase general configuration dialog

7KH�*HQHUDO�SDJH�RI�WKH�6WDUWXS�&RQILJXUDWLRQ�GLDORJ�FRQILJXUHV�WKH�VWDUWXS�EHKDYLRU�RI�WKH�
,QWHU%DVH�VHUYHU��QRW�RI�WKH�*XDUGLDQ�

5RRW�'LUHFWRU\
,I�\RX�KDYH�PRYH�WKDQ�RQH�YHUVLRQ�RI�,QWHU%DVH�LQVWDOOHG��\RX�FDQ�FKRRVH�ZKLFK�RQH�WR�
UXQ�E\�SRLQWLQJ�WKH�5RRW�'LUHFWRU\�ILHOG�WR�WKH�GHVLUHG�LQVWDOO�GLUHFWRU\��7KLV�LV�WKH�
ORFDWLRQ�RI�,QWHU%DVH�VHUYHU�ILOHV��LQFOXGLQJ�LEBOLFHQVH�GDW��LQWHUEDVH�PVJ��DQG�LVF��JGE��7KLV�
RSWLRQ�LV�JUD\HG�RXW�LI�ibserver�LV�UXQQLQJ�

6HUYHU�6WDUWXS
7KLV�FKRLFH�LV�DYDLODEOH�RQO\�ZKHQ�*XDUGLDQ�LV�GLVDEOHG���6HH�́ 6WDUWXS�0RGHµ�RQ�SDJH ���
IRU�KRZ�WR�GLVDEOH�*XDUGLDQ���8QGHU�:LQGRZV�17��\RX�FDQ�FKRRVH�WR�UXQ�WKH�VHUYHU�
HLWKHU�DV�DQ�DSSOLFDWLRQ�RU�DV�D�VHUYLFH��)RU�PRUH�LQIRUPDWLRQ��VHH�´5XQQLQJ�WKH�VHUYHU�DV�
D�VHUYLFHµ�RQ�SDJH ����ibserver�DOZD\V�UXQV�DV�DQ�DSSOLFDWLRQ�RQ�:LQGRZV ����VLQFH�
VHUYLFHV�DUH�QRW�DYDLODEOH�RQ�WKDW�V\VWHP��7KLV�RSWLRQ�LV�JUD\HG�RXW�XQOHVV�*XDUGLDQ�LV�
GLVDEOHG�

6WDUWXS�0RGH
7KLV�FKRLFH�LV�DYDLODEOH�RQO\�ZKHQ�*XDUGLDQ�LV�GLVDEOHG���6HH�́ 6WDUWXS�0RGHµ�RQ�SDJH ���
IRU�KRZ�WR�GLVDEOH�*XDUGLDQ���7KLV�ILHOG�GHWHUPLQHV�ZKHWKHU�WKH�,QWHU%DVH�VHUYHU�VWDUWV�
DXWRPDWLFDOO\�RU�ZKHWKHU�LW�PXVW�EH�VWDUWHG�PDQXDOO\��7KLV�RSWLRQ�LV�JUD\HG�RXW�XQOHVV�
*XDUGLDQ�LV�GLVDEOHG�
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� 7R�VWDUW�WKH�VHUYHU�DV�DQ�DSSOLFDWLRQ��UXQ�InterBase Server�IURP�WKH�,QWHUEDVH ��6WDUW�PHQX�

� 7R�VWDUW�WKH�VHUYHU�DV�D�VHUYLFH��VHH�´5XQQLQJ�WKH�VHUYHU�DV�D�VHUYLFHµ�RQ�SDJH ���

FIGURE 4.4 Interbase advanced configuration dialog

7KH�VHWWLQJV�RQ�WKH�$GYDQFHG�SDJH�DUH�DYDLODEOH�RQO\�ZKHQ�*XDUGLDQ�LV�GLVDEOHG�DQG�WKH�
,QWHU%DVH�VHUYHU�LV�UXQQLQJ�DV�D�VHUYLFH�XQGHU�:LQGRZV�17��6HH�SDJH����IRU�KRZ�WR�UXQ�WKH�
,QWHU%DVH�VHUYHU�DV�D�VHUYLFH��7KHVH�VHWWLQJV�FDQ�DOVR�EH�PDGH�IURP�WKH�6HUYLFHV�&RQWURO�
3DQHO�

6HUYLFH�3ULRULW\
6HWV�WKH�VWDUWXS�SULRULW\�IRU�WKH�,QWHU%DVH�VHUYHU�UHODWLYH�WR�RWKHU�SURFHVVHV�

6HUYLFH�&RQWURO
8VH�WKHVH�VHWWLQJV�WR�VWDUW��VWRS��SDXVH��DQG�FRQWLQXH�WKH�,QWHU%DVH�VHUYHU�ZKHQ�LW�LV�
UXQQLQJ�DV�D�VHUYLFH�XQGHU�:LQGRZV�17�

5HPRYH
,I�\RX�DUH�UXQQLQJ�PRUH�WKDQ�RQH�YHUVLRQ�RI�,QWHU%DVH��\RX�PD\�ZLVK�WR�FOHDU�WKH�5HJLVWU\�
LQIRUPDWLRQ�ZKHQ�VZLWFKLQJ�EHWZHHQ�YHUVLRQV��7KLV�RSWLRQ�LV�HQDEOHG�RQO\�LI�ibserver�LV�
QRW�UXQQLQJ�DQG�*XDUGLDQ�LV�GLVDEOHG�
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The attachment governor 
7KH�,QWHU%DVH�VHUYHU�KDV�DQ�DWWDFKPHQW�JRYHUQRU�WKDW�UHJXODWHV�WKH�QXPEHU�RI�DWWDFKPHQWV�
WR�WKH�VHUYHU��0XOWLSO\�WKH�YDOXH�RI�WKH�86(56�ILHOG�LQ�WKH�OLFHQVH�ILOH�E\�IRXU�����WR�GHWHUPLQH�
WKH�WRWDO�QXPEHU�RI�SHUPLWWHG�FRQFXUUHQW�DWWDFKPHQWV�

$OO�VXFFHVVIXO�DWWHPSWV�WR�FUHDWH�RU�FRQQHFW�WR�D�GDWDEDVH�LQFUHPHQW�WKH�QXPEHU�RI�FXUUHQW�
DWWDFKPHQWV��%RWK�ORFDO�DQG�UHPRWH�FRQQHFWLRQV�FRXQW�WRZDUG�WKH�FRQQHFWLRQ�OLPLW��
&RQQHFWLRQV�DUH�SHUPLWWHG�E\�WKH�JRYHUQRU�XQWLO�WKH�PD[LPXP�QXPEHU�RI�FRQFXUUHQW�
DWWDFKPHQWV�LV�UHDFKHG��$OO�VXFFHVVIXO�DWWHPSWV�WR�GURS�RU�GLVFRQQHFW�IURP�D�GDWDEDVH�
GHFUHPHQW�WKH�QXPEHU�RI�FXUUHQW�DWWDFKPHQWV��

2QFH�WKH�PD[LPXP�QXPEHU�RI�DWWDFKPHQWV�LV�UHDFKHG��WKH�VHUYHU�UHWXUQV�WKH�HUURU�FRQVWDQW�
LVFBPD[BDWWBH[FHHGHG��GHILQHG�LQ�LEDVH�K���ZKLFK�FRUUHVSRQGV�WR�WKH�PHVVDJH�

Maximum user count exceeded. Contact your database administrator.

Environment variables
7KLV�VHFWLRQ�GHVFULEHV�WKH�XVDJH�RI�HQYLURQPHQW�YDULDEOHV�WKDW�,QWHU%DVH�UHFRJQL]HV�

ISC_USER and ISC_PASSWORD

,Q�OLHX�RI�SURYLGLQJ�D�XVHU�DQG�SDVVZRUG�IRU�YDOLGDWLRQ�WR�FRQQHFW�WR�D�GDWDEDVH��\RX�FDQ�XVH�
WKH�HQYLURQPHQW�YDULDEOHV�,6&B86(5�DQG�,6&B3$66:25'��UHVSHFWLYHO\��7KH�,QWHU%DVH�FOLHQW�
OLEUDU\�UHDGV�WKHVH�HQYLURQPHQW�YDULDEOHV�RQO\�LI�\RX�RPLW�WKH�XVHU�DQG�SDVVZRUG�LQ�D�GDWDEDVH�
FRQQHFW�VWULQJ�

The INTERBASE environment variable

INTERBASE

7KH�,17(5%$6(�YDULDEOH�LV�XVHG�ERWK�GXULQJ�LQVWDOODWLRQ�DQG�GXULQJ�UXQWLPH��'XULQJ�
LQVWDOODWLRQ��LW�GHILQHV�WKH�SDWK�ZKHUH�WKH�,QWHU%DVH�SURGXFW�LV�LQVWDOOHG��,I�WKLV�SDWK�LV�
GLIIHUHQW�IURP��XVU�LQWHUEDVH��DOO�XVHUV�PXVW�KDYH�WKH�FRUUHFW�SDWK�VHW�DW�UXQWLPH��'XULQJ�
UXQWLPH��XVH�WKH�,17(5%$6(�YDULDEOH�WR�VHW�WKH�,QWHU%DVH�KRPH�GLUHFWRU\�
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INTERBASE_TMP

7KH�,17(5%$6(B703�YDULDEOH�FDQ�EH�XVHG�WR�VHW�WKH�ORFDWLRQ�RI�,QWHU%DVH·V�VRUW�ILOHV�RQ�WKH�
VHUYHU��7KHUH�DUH�RWKHU�RSWLRQV�IRU�GHILQLQJ�WKH�ORFDWLRQ�RI�WKHVH�ILOHV��6HH�´&RQILJXULQJ�VRUW�
ILOHVµ�RQ�SDJH ���

INTERBASE_LOCK AND INTERBASE_MSG

,17(5%$6(B/2&.�VHWV�WKH�ORFDWLRQ�RI�WKH�,QWHU%DVH�ORFN�ILOH�DQG�,17(5%$6(B06*�VHWV�WKH�
ORFDWLRQ�RI�WKH�,QWHU%DVH�PHVVDJH�ILOH��7KHVH�WZR�YDULDEOHV�DUH�LQGHSHQGHQW�RI�HDFK�RWKHU�DQG�
FDQ�EH�VHW�WR�GLIIHUHQW�ORFDWLRQV�

,03257$17 7KH�HQYLURQPHQW�YDULDEOHV�PXVW�EH�LQ�WKH�VFRSH�RI�WKH�ibserver�SURFHVV��2Q�:LQGRZV�17��
GHILQH�WKH�YDULDEOHV�DV�6\VWHP�9DULDEOHV�LQ�WKH�17�Control Panel | System | Environment�
GLDORJ��2Q�81,;��WKH�HDVLHVW�ZD\�WR�GR�WKLV�LV�WR�DGG�WKH�YDULDEOH�GHILQLWLRQ�WR�WKH�
V\VWHP�ZLGH�GHIDXOW�VKHOO�SURILOH�

The TMP environment variable
7KH�703�HQYLURQPHQW�YDULDEOH�GHILQHV�ZKHUH�,QWHU%DVH�VWRUHV�WHPSRUDU\�ILOHV��LI�WKH�
,17(5%$6(B703�YDULDEOH�LV�QRW�GHILQHG�

Temporary file management
,QWHU%DVH���FUHDWHV�WZR�W\SHV�RI�WHPSRUDU\�ILOHV��VRUW�ILOHV�DQG�KLVWRU\�OLVW�ILOHV�

7KH�,QWHU%DVH�VHUYHU�FUHDWHV�VRUW�ILOHV�ZKHQ�WKH�VL]H�RI�WKH�LQWHUQDO�VRUW�EXIIHU�LVQ·W�ELJ�
HQRXJK�WR�SHUIRUP�WKH�VRUW��(DFK�UHTXHVW��IRU�H[DPSOH��&211(&7�RU�&5($7(�'$7$%$6(��
JHWV�DQG�VKDUHV�WKH�VDPH�OLVW�RI�WHPSRUDU\�ILOH�GLUHFWRULHV��(DFK�UHTXHVW�FUHDWHV�LWV�RZQ�
WHPSRUDU\�ILOHV��HDFK�KDV�LWV�RZQ�,�2�ILOH�KDQGOH���6RUW�ILOHV�DUH�UHOHDVHG�ZKHQ�VRUW�LV�ILQLVKHG�
RU�WKH�UHTXHVW�LV�UHOHDVHG��,I�VSDFH�UXQV�RXW�LQ�D�SDUWLFXODU�GLUHFWRU\��,QWHU%DVH�FUHDWHV�D�QHZ�
WHPSRUDU\�ILOH�LQ�WKH�QH[W�GLUHFWRU\�IURP�WKH�GLUHFWRU\�OLVW��,I�WKHUH�DUH�QR�PRUH�HQWULHV�H[LVW�
LQ�WKH�GLUHFWRU\�OLVW��LW�SULQWV�DQ�HUURU�PHVVDJH�DQG�VWRSV�SURFHVVLQJ�WKH�FXUUHQW�UHTXHVW�

7KH�,QWHU%DVH�FOLHQWV�isql DQG :LQGRZV�,64/�FUHDWH�WKH�KLVWRU\�OLVW�ILOHV�WR�NHHS�WUDFN�RI�WKH�
LQSXW�FRPPDQGV��(DFK�LQVWDQFH�FUHDWHV�LWV�RZQ�WHPSRUDU\�ILOHV��ZKLFK�FDQ�LQFUHDVH�LQ�VL]H�
XQWLO�WKH\�UXQ�RXW�RI�GLVN�VSDFH��7HPSRUDU\�ILOH�PDQDJHPHQW�LV�QRW�V\QFKURQL]HG�EHWZHHQ�
FOLHQWV��:KHQ�D�FOLHQW�TXLWV��LW�UHOHDVHV�LWV�WHPSRUDU\�ILOHV�
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Configuring history files
7R�VHW�WKH�ORFDWLRQ�IRU�KLVWRU\�ILOHV��GHILQH�WKH�703�HQYLURQPHQW�YDULDEOH�RQ�\RXU�FOLHQW�
PDFKLQH��7KLV�LV�WKH�RQO\�ZD\�WR�GHILQH�WKH�ORFDWLRQ�RI�KLVWRU\�ILOHV��,I�\RX�GR�QRW�VHW�WKH�
ORFDWLRQ�IRU�WKH�KLVWRU\�ILOHV�E\�GHILQLQJ�WKH�703�HQYLURQPHQW�YDULDEOH��DQ�,QWHU%DVH�FOLHQW�
XVHV�ZKDWHYHU�WHPSRUDU\�GLUHFWRU\�LW�ILQGV�GHILQHG�IRU�WKH�ORFDO�V\VWHP��,I�QR�WHPSRUDU\�
GLUHFWRU\�LV�GHILQHG��LW�XVHV��WPS�RQ�D�81,;�V\VWHP�RU�&�?WHPS�RQ�D�:LQGRZV�V\VWHP�

Configuring sort files
7KHUH�DUH�WZR�ZD\V�WR�FRQILJXUH�WKH�VRUW�ILOHV��ZKLFK�DUH�ORFDWHG�RQ�WKH�VHUYHU�

g <RX�FDQ�DGG�DQ�HQWU\�WR�WKH��,17(5%$6(�LVFBFRQILJ��81,;��RU�LEFRQILJ��:LQGRZV��ILOH�WR�
HQDEOH�GLUHFWRU\�DQG�VSDFH�GHILQLWLRQ�IRU�VRUW�ILOHV��7KH�V\QWD[�LV�

TMP_DIRECTORY size pathname

7KLV�GHILQHV�WKH�PD[LPXP�VL]H�LQ�E\WHV�RI�HDFK�VRUW�GLUHFWRU\��<RX�FDQ�OLVW�VHYHUDO�GLUHFWRULHV��
HDFK�RQ�LWV�RZQ�OLQH�ZLWK�LWV�RZQ�VL]H�VSHFLILFDWLRQ�DQG�FDQ�VSHFLI\�D�GLUHFWRU\�PRUH�WKDQ�RQFH�
ZLWK�GLIIHUHQW�VL]H�FRQILJXUDWLRQV��,QWHU%DVH�H[KDXVWV�WKH�VSDFH�LQ�HDFK�VSHFLILFDWLRQ�EHIRUH�
SURFHHGLQJ�WR�WKH�QH[W�RQH��

)RU�H[DPSOH��LI�\RX�VSHFLI\�GLU��ZLWK�D�VL]H�RI��0%��WKHQ�VSHFLI\�GLU��ZLWK���0%��IROORZHG�E\�
GLU��ZLWK���0%��,QWHU%DVH�XVHV�GLU��XQWLO�LW�UHDFKHV�WKH��0%�OLPLW��WKHQ�XVHV�GLU��XQWLO�LW�KDV�
ILOOHG�WKH���0%�DOORFDWHG�WKHUH��DQG�WKHQ�UHWXUQV�WR�GLU��ZKHUH�LW�KDV�DQRWKHU���0%�DYDLODEOH��

g <RX�FDQ�XVH�WKH�,17(5%$6(B703�DQG�703�HQYLURQPHQW�YDULDEOHV�WR�GHILQH�WKH�ORFDWLRQ��

,I�WHPSRUDU\�ILOHV�DUH�FRQILJXUHG�LQ�LVFBFRQILJ��81,;��RU�LEFRQILJ��:LQGRZV���WKH�VHUYHU�XVHV�
WKRVH�YDOXHV�IRU�WKH�VRUW�ILOHV�DQG�LJQRUHV�WKH�VHUYHU�HQYLURQPHQW�YDULDEOH�YDOXHV��,I�
FRQILJXUDWLRQ�RI�WHPSRUDU\�ILOHV�KDV�QRW�EHHQ�GHILQHG�LQ�LVFBFRQILJ�RU�LEFRQILJ��WKHQ�WKH�VHUYHU�
SLFNV�D�ORFDWLRQ�IRU�D�VRUW�ILOH�EDVHG�RQ�WKH�IROORZLQJ�DOJRULWKP�

�� 8VH�WKH�GLUHFWRU\�GHILQHG�LQ�,17(5%$6(B703�HQYLURQPHQW�YDULDEOH

�� ,I�,17(5%$6(B703�LVQ·W�GHILQHG��XVH�GLUHFWRU\�GHILQHG�LQ�703�HQYLURQPHQW�
YDULDEOH

�� ,I�703�LVQ·W�GHILQHG��XVH�WKH��WPS�GLUHFWRU\��81,;��RU�&�?WHPS��:LQGRZV�
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Configuration parameters in isc_config
7KH�LVFBFRQILJ�ILOH��LEFRQILJ�RQ�:LQGRZV����DQG�:LQGRZV�17��LV�D�WH[W�ILOH�ZLWK�FRQILJXUDWLRQ�
LQIRUPDWLRQ�IRU�WKH�,QWHU%DVH�VHUYHU��(QWULHV�DUH�LQ�WKH�IRUP�

PARAMETER <whitespace> VALUE

:KHUH�PARAMETER�LV�D�VWULQJ�FRQWDLQLQJ�QR�ZKLWHVSDFH��QDPLQJ�D�SURSHUW\�RI�WKH�VHUYHU�WR�
ZKLFK�WKH�OLQH�VSHFLILHV�D�FRQILJXUDWLRQ��VALUE�LV�D�QXPEHU�RU�VWULQJ�ZKLFK�LV�WKH�VSHFLILF�
FRQILJXUDWLRQ�RI�WKH�UHVSHFWLYH�SURSHUW\��

Note ,Q�,QWHU%DVH����HDFK�OLQH�LQ�LVFBFRQILJ�LV�OLPLWHG�WR��� FKDUDFWHUV��LQFOXGLQJ�WKH�
PARAMETER�DQG�DQ\�ZKLWHVSDFH�

7KH�IROORZLQJ�LV�D�VXPPDU\�RI�WKH�OHJDO�HQWULHV�LQ�LVFBFRQILJ��81,;��RU�LEFRQILJ��:LQGRZV��ILOH�

Parameter Description

CONNECTION_TIMEOUT Seconds to wait before concluding an attempt to connect has failed. 
Default: 180.

DATABASE_CACHE_PAGES Server-wide default for the number of database pages to allocate in 
memory per database. This can be overridden by clients. See 
“Configuring the SuperServer cache” on page 126 for more 
information on database cache configuration. Default: 256.

DEADLOCK_TIMEOUT Seconds before an ungranted lock causes a scan to check for 
deadlocks. Default: 10.

DUMMY_PACKET_INTERVAL Seconds to wait on a silent client connection before the server sends 
dummy packets to request acknowledgment. Default: 60.

LOCK_ACQUIRE_SPINS Number of spins during a busy wait on the lock table mutex. Only 
relevant on SMP machines. Default: 0.

LOCK_HASH_SLOTS Tune lock hash list. More hash slots means shorter hash chains. Not 
necessary except under very high load. Prime number values are 
recommended. Default: 101. 

SERVER_CLIENT_MAPPING Size in bytes of one client’s portion of the memory mapped file used 
for interprocess communication. Default: 4096.

SERVER_PRIORITY_CLASS Priority of the InterBase service on Windows NT. The value 1 is low 
priority, 2 is high priority. Relevant on Windows NT only. Default: 1.
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Monitoring client connections with Server Manager for Windows
7R�YLHZ�DFWLYH�GDWDEDVH�FRQQHFWLRQV��LQYRNH�WKH�6HUYHU�0DQDJHU�IRU�:LQGRZV��DQG�FKRRVH�
Maintenance | Database Connections�IURP�WKH�0DLQ�0HQX��WRROEDU��RU�SRSXS�PHQX��
7KH�$FWLYH�'DWDEDVH�&RQQHFWLRQV�GLDORJ�DSSHDUV��

SERVER_WORKING_SIZE_MAX Threshold above which Windows NT is requested to swap out all 
memory. Relevant on Windows NT only. 
Default: 0 (system-determined).

SERVER_WORKING_SIZE_MIN Threshold below which Windows NT is requested to swap out no 
memory. Relevant on Windows NT only. 
Default: 0 (system-determined).

TMP_DIRECTORY Directory to use for storing temporary files. Specify number of bytes 
available in the directory, and the path of the directory. You may list 
multiple entries, one per line. Each directory is used according to the 
order specified. Default: Value of the INTERBASE_TMP environment 
variable, otherwise /tmp on UNIX or C:\temp on Windows NT.

V4_EVENT_MEMSIZE Bytes of shared memory allocated for event manager. Default: 32768.

V4_LOCK_GRANT_ORDER 1 means locks are granted first come, first served. 0 means emulate 
InterBase V3.3 behavior, where locks are granted as soon as they are 
available, which can result in lock request starvation. Default: 1.

V4_LOCK_MEM_SIZE Bytes of shared memory allocated for lock manager. Default: 98304.

V4_LOCK_SEM_COUNT Number of semaphores for interprocess communication. Classic 
architecture only. 

V4_LOCK_SIGNAL UNIX signal to use for interprocess communication. Classic 
architecture only. 

V4_SOLARIS_STALL_VALUE Number of seconds a server process waits before retrying for the lock 
table mutex. Relevant on Solaris only. Default: 60.
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DIAGNOSTIC LOG FILES
FIGURE 4.5 Active database connections dialog

7KH�GLDORJ�VKRZV�WKH�QDPH�RI�WKH�FXUUHQW�GDWDEDVH�DQG�DFWLYH�XVHUV�FRQQHFWHG�WR�WKDW�
GDWDEDVH�

Diagnostic Log files
g ,QWHU%DVH�6HUYHU�ORJV�GLDJQRVWLF�PHVVDJHV�LQ�WKH�ILOH�LQWHUEDVH�ORJ�LQ�WKH�,QWHU%DVH�LQVWDOO�
GLUHFWRU\��$Q\�PHVVDJHV�JHQHUDWHG�E\�ibserver�DUH�VHQW�WR�WKLV�ILOH��7KLV�FDQ�EH�D�YHU\�
LPSRUWDQW�VRXUFH�RI�GLDJQRVWLF�LQIRUPDWLRQ�LI�\RXU�VHUYHU�LV�KDYLQJ�FRQILJXUDWLRQ�SUREOHPV��
5HIHU�WR�WKH�/DQJXDJH�5HIHUHQFH�IRU�D�OLVW�RI�HUURU�PHVVDJHV�WKDW�FDQ�DSSHDU�LQ�WKLV�ILOH�

g2Q�:LQGRZV�17��WKH�(YHQW�9LHZHU�DSSOLFDWLRQ�FRQWDLQV�PDQ\�ZDUQLQJV�DQG�QRWLILFDWLRQV�
SHUWDLQLQJ�WR�RSHUDWLQJ�V\VWHP�SUREOHPV��LQFOXGLQJ�PHPRU\��,�2��DQG�QHWZRUNLQJ�IDLOXUHV��
6RPH�RI�WKHVH�RSHUDWLQJ�V\VWHP�SUREOHPV�FDQ�DIIHFW�WKH�,QWHU%DVH�VHUYHU�
OPERATIONS GUIDE 81





CHAPTER

5
Chapter 5Network Configuration

7KLV�FKDSWHU�GHWDLOV�LVVXHV�ZLWK�FRQILJXULQJ�,QWHU%DVH�LQ�D�QHWZRUNHG�FOLHQW�VHUYHU�
HQYLURQPHQW��7RSLFV�LQFOXGH�QHWZRUN�SURWRFROV�VXSSRUWHG�E\�,QWHU%DVH��UHPRWH�FRQQHFWLRQ�
VSHFLILHUV��DQG�QHWZRUN�WURXEOHVKRRWLQJ�WLSV�

Network protocols
,QWHU%DVH�VXSSRUWV�7&3�,3�IRU�DOO�FRPELQDWLRQV�RI�FOLHQW�DQG�VHUYHU�SODWIRUPV��$GGLWLRQDOO\��
,QWHU%DVH�VXSSRUWV�1HW%(8,�IRU�17�VHUYHUV�DQG�:LQGRZV�FOLHQWV��DQG�D�ORFDO�FRQQHFWLRQ�
PRGH��LQYROYLQJ�LQWHUSURFHVV�FRPPXQLFDWLRQ�EXW�QR�QHWZRUN�LQWHUIDFH��IRU�:LQGRZV����DQG�
:LQGRZV�17�FOLHQWV�

,QWHU%DVH�LV�GHVLJQHG�WR�DOORZ�FOLHQWV�UXQQLQJ�RQH�RSHUDWLQJ�V\VWHP�WR�DFFHVV�DQ�,QWHU%DVH�
VHUYHU�WKDW�LV�UXQQLQJ�RQ�D�GLIIHUHQW�SODWIRUP�DQG�RSHUDWLQJ�V\VWHP�WKDQ�WKH�FOLHQW��)RU�
H[DPSOH��D�FRPPRQ�DUUDQJHPHQW�LV�WR�KDYH�VHYHUDO�LQH[SHQVLYH�:LQGRZV����3&V�DFWLQJ�DV�
FOLHQW�ZRUNVWDWLRQV�FRQFXUUHQWO\�DFFHVVLQJ�D�GHSDUWPHQWDO�VHUYHU�UXQQLQJ�:LQGRZV 17��
1HW:DUH��RU�DQ\�RI�VHYHUDO�EUDQGV�RI�81,;�
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Note 7KH�,QWHU%DVH���FOLHQW�GRHV�QRW�VXSSRUW�,3;�63;��WKRXJK�LW�FDQ�XVH�7&3�,3�WR�
FRQQHFW�WR�D�1HW:DUH�VHUYHU��7R�XVH�,3;�63;��\RX�PXVW�XVH�WKH�,QWHU%DVH�����RU�KLJKHU�
FOLHQW�

Connection specification
%HIRUH�SHUIRUPLQJ�DQ\�GDWDEDVH�DGPLQLVWUDWLRQ�WDVNV��\RX�PXVW�ORJ�LQ�WR�D�VHUYHU��2QFH�\RX�
ORJ�LQ��\RX�FDQ�FRQQHFW�WR�GDWDEDVHV�UHVLGLQJ�RQ�WKH�VHUYHU��<RX�FDQ�VZLWFK�FRQWH[W�IURP�RQH�
FRQQHFWHG�GDWDEDVH�WR�DQRWKHU�E\�FKRRVLQJ�WKH�GHVLUHG�GDWDEDVH�LQ�WKH�6HUYHU�0DQDJHU·V�
GDWDEDVH�VHUYHU�WUHH�

Logging in to a server
,Q�WKH�6HUYHU�0DQDJHU�IRU�:LQGRZV��\RX�FDQ�ORJ�LQ�WR�D�GDWDEDVH�VHUYHU�E\�FOLFNLQJ�WKH�/RJLQ�
WRROEDU�EXWWRQ�RU�E\�FKRRVLQJ�File | Server Login��<RX�FDQ�DOVR�FKRRVH�6HUYHU�/RJLQ�E\�
ULJKW�FOLFNLQJ�DQ�DFWLYH�VHUYHU�LQ�WKH�VHUYHU�GDWDEDVH�WUHH�SDQH�

Server platform

Client platform Windows 95 server Windows NT server UNIX server NetWare server

Windows 95 TCP/IP, Local TCP/IP, NetBEUI TCP/IP TCP/IP, IPX/SPX

Windows NT TCP/IP TCP/IP, NetBEUI, Local TCP/IP TCP/IP, IPX/SPX

UNIX TCP/IP TCP/IP TCP/IP TCP/IP

TABLE 5.1 Matrix of connection supported protocols
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CONNECTION SPECIFICATION
7KH�IROORZLQJ�GLDORJ�DSSHDUV�

FIGURE 5.1 Server login dialog

7R�ORJ�RQ�WR�D�ORFDO�RU�UHPRWH�VHUYHU�

�� 2SHQ�WKH�6HUYHU�0DQDJHU�IRU�:LQGRZV·�6HUYHU�/RJLQ�GLDORJ�DQG�VHOHFW�/RFDO�
(QJLQH�RU�5HPRWH�6HUYHU�

�� ,I�\RX�FKRVH�5HPRWH�6HUYHU��W\SH�WKH�QDPH�RI�WKH�VHUYHU�LQ�WKH�6HUYHU�WH[W�ILHOG��
RU�FOLFN�WKH�GURS�GRZQ�DUURZ�IRU�D�OLVW�RI�VHUYHUV�WR�ZKLFK�6HUYHU�0DQDJHU�KDV�
SUHYLRXVO\�ORJJHG�LQ��WKHQ�FKRRVH�D�VHUYHU�QDPH��6HUYHU�0DQDJHU�PDLQWDLQV�D�OLVW�
RI�WKH�ODVW�WHQ�VHUYHUV�DFFHVVHG�LQ�WKH�ILOH�&�?ZLQGRZV?LQWHUEDV�LQL��

Note 7KH�,QWHU%DVH�VHUYHU�QDPH�LV�WKH�QDPH�RI�WKH�GDWDEDVH�VHUYHU�PDFKLQH��7KHUH�LV�QRW�
D�VSHFLILF�QDPH�IRU�WKH�,QWHU%DVH�VHUYHU�SURFHVV�LWVHOI��)RU�H[DPSOH��LI�WKH�VHUYHU�LV�
UXQQLQJ�RQ�WKH�17�VHUYHU�YHQXV��\RX�HQWHU�WKLV�QDPH�LQ�WKH�6HUYHU�ILHOG�

�� ,I�\RX�FKRVH�5HPRWH�6HUYHU��VHOHFW�D�QHWZRUN�SURWRFRO��RQH�RI�7&3�,3��
,3;�63;��RU�1HW%(8,��3URWRFROV�DUH�YDOLG�RQO\�ZKHQ�WKH�FOLHQW�DQG�WKH�VHUYHU�
ERWK�VXSSRUW�WKH�SURWRFRO�

�� )RU�HLWKHU�D�ORFDO�RU�UHPRWH�FRQQHFWLRQ��HQWHU�D�XVHUQDPH�DQG�SDVVZRUG�LQ�WKH�
FRUUHVSRQGLQJ�WH[W�ILHOGV��7KHVH�PXVW�EH�WKH�,QWHU%DVH�XVHUQDPHV�DQG�
SDVVZRUGV�WKDW�DUH�VWRUHG�LQ�WKH�VHFXULW\�GDWDEDVH�LVF��JGE�RQ�WKH�VHUYHU��)RU�
FRQYHQLHQFH��6HUYHU�0DQDJHU�GLVSOD\V�WKH�ODVW�XVHUQDPH�DQG�QHWZRUN�SURWRFRO�
XVHG�

7KH�XVHUQDPH�LV�VLJQLILFDQW�WR����FKDUDFWHUV�DQG�LV�QRW�FDVH�VHQVLWLYH��3DVVZRUG�LV�
VLJQLILFDQW�WR�HLJKW�FKDUDFWHUV�DQG�LV�FDVH�VHQVLWLYH��

$OO�XVHUV�PXVW�HQWHU�WKHLU�XVHUQDPH�DQG�SDVVZRUG�WR�ORJ�LQ�WR�D�VHUYHU��7KH�SDVVZRUG�LV�
HQFU\SWHG�IRU�WUDQVPLVVLRQ�RYHU�WKH�QHWZRUN��7KH�XVHUQDPH�DQG�SDVVZRUG�DUH�YHULILHG�
DJDLQVW�UHFRUGV�LQ�WKH�VHFXULW\�GDWDEDVH��,I�D�PDWFKLQJ�UHFRUG�LV�IRXQG��WKH�ORJLQ�VXFFHHGV�
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�� &OLFN�WKH�2.�EXWWRQ�WR�ORJ�LQ�WR�WKH�VHUYHU��2QFH�\RX�DUH�ORJJHG�LQ��6HUYHU�
0DQDJHU�GLVSOD\V�WKH�VHUYHU�W\SH�DQG�WKH�YHUVLRQ�RI�WKH�,QWHU%DVH�VHUYHU�LQ�WKH�
VXPPDU\�LQIRUPDWLRQ�DUHD�

,03257$17 ,QLWLDOO\��HYHU\�VHUYHU�KDV�RQO\�RQH�DXWKRUL]HG�XVHU�ZLWK�XVHUQDPH�6<6'%$��7KH�6<6'%$�
PXVW�ORJ�RQ�DQG�DGG�RWKHU�DXWKRUL]HG�XVHUV��)RU�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�DGG�QHZ�
XVHUV��VHH�´8VHU�DGPLQLVWUDWLRQ�ZLWK�6HUYHU�0DQDJHU�IRU :LQGRZVµ�RQ�SDJH ����

Connecting to a database
<RX�FDQ�FRQQHFW�WR�D�GDWDEDVH�LQ�6HUYHU�0DQDJHU�XVLQJ�RQH�RI�WKH�IROORZLQJ�PHWKRGV�

Ã &OLFN�WKH�'DWDEDVH�&RQQHFW�WRROEDU�EXWWRQ

Ã &KRRVH�File | Database Connect�

Ã 5LJKW�FOLFN�D�GDWDEDVH�LQ�WKH�GLVSOD\�WUHH�DQG�FKRRVH�'DWDEDVH�&RQQHFW�IURP�WKH�PHQX��

7KH�&RQQHFW�WR�'DWDEDVH�GLDORJ�DSSHDUV�

FIGURE 5.2 Connect to Database dialog

7KH�'DWDEDVH�WH[W�ILHOG�VKRZV�WKH�ODVW�GDWDEDVH�DFFHVVHG�RQ�WKH�FXUUHQW�VHUYHU��7R�FKRRVH�D�
GDWDEDVH��FOLFN�WKH�DUURZ�WR�WKH�ULJKW�RI�WKH�WH[W�ILHOG�WR�GLVSOD\�D�GURS�GRZQ�OLVW�DQG�VHOHFW�D�
GDWDEDVH�IURP�WKH�OLVW��RU�HQWHU�D�GLIIHUHQW�GDWDEDVH�QDPH��&KRRVH�2.�WR�FRQQHFW�WR�WKDW�
GDWDEDVH��

,I�\RX�HQWHU�D�GLIIHUHQW�QDPH��6HUYHU�0DQDJHU�DGGV�LW�WR�WKH�OLVW�RI�VDYHV�WKH�ODVW�WHQ�GDWDEDVHV�
WR�ZKLFK�LW�FRQQHFWHG��PDLQWDLQHG�LQ�WKH�&�?ZLQGRZV?LQWHUEDV�LQL�ILOH��7KH�GDWDEDVH�ILOH�QDPH�
DQG�SDWK�PXVW�EH�DSSURSULDWH�IRU�WKH�W\SH�RI�VHUYHU�LW�LV�RQ�

7,3 7KHUH�LV�QR�GLVWLQFWLRQ�EHWZHHQ�IRUZDUG�VODVKHV��´�µ��DQG�EDFNVODVKHV��´?µ��DV�GLUHFWRU\�
VHSDUDWRUV��,QWHU%DVH�WUDQVODWHV�HLWKHU�W\SH�RI�VODVK�WR�WKH�SURSHU�GLUHFWRU\�VHSDUDWRU�IRU�WKH�
W\SH�RI�VHUYHU�RQ�ZKLFK�WKH�GDWDEDVH�UHVLGHV��$V�D�UHVXOW��&�RU�&���SURJUDPPHUV�PD\�ILQG�
LW�FRQYHQLHQW�WR�XVH�IRUZDUG�VODVKHV�ZKHQ�ZULWLQJ�FRGH�FRQWDLQLQJ�GDWDEDVH�VSHFLILFDWLRQ�
VWULQJV��VLQFH�WKLV�V\PERO�GRHV�QRW�QHHG�WR�EH�HVFDSHG�

$IWHU�WKH�GDWDEDVH�FRQQHFWLRQ�LV�HVWDEOLVKHG��WKH�6HUYHU�0DQDJHU�WRROEDU�DQG�PHQXV�DUH�
DFWLYH��DQG�DQ\�DFWLRQV�\RX�WDNH�DSSO\�WR�WKH�VHOHFWHG�GDWDEDVH�
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CONNECTION TROUBLESHOOTING
Connection specification examples
+HUH�DUH�VRPH�H[DPSOHV�RI�FRQQHFWLQJ�WR�GDWDEDVHV�RQ�YDULRXV�W\SHV�RI�VHUYHUV�

g )RU�D�:LQGRZV�17�RU�:LQGRZV����VHUYHU��WKH�GDWDEDVH�SDWK�QDPH�PXVW�FRQWDLQ�WKH�
DSSURSULDWH�GULYH�OHWWHU�GHVLJQDWLRQ��)RU�H[DPSOH�

D:\users\accting\fin\accrec.gdb

g 7R�FRQQHFW�WR�D�GDWDEDVH�RQ�D�UHPRWH�VHUYHU�E\�7&3�,3��XVH�D�FRORQ�WR�VHSDUDWH�WKH�VHUYHU�
QDPH�IURP�WKH�SDWK�

venus:D:\users\accting\fin\accred.gdb

g 7R�FRQQHFW�YLD�1HW%(8,��:LQGRZV�17�VHUYHUV�RQO\���XVH�81&�QRWDWLRQ�

\\venus\D:\users\accting\fin\accred.gdb

g 7R�FRQQHFW�YLD�,3;�63;��1HW:DUH�VHUYHUV�RQO\��XVH�WKH�IROORZLQJ�QRWDWLRQ�

mars@vol2:\accting\fin\accred.gdb

g )RU�D�81,;�VHUYHU��\RX�PXVW�HQWHU�WKH�FRPSOHWH�DQG�DEVROXWH�GLUHFWRU\�SDWK�IRU�WKH�
GDWDEDVH��<RX�PXVW�DOVR�SURYLGH�WKH�KRVWQDPH��WKH�6XSHU6HUYHU�DUFKLWHFWXUH�QHFHVVDULO\�
GLVDEOHV�WKH�ORFDO�GDWDEDVH�DWWDFKPHQW�FRQILJXUDWLRQ��)RU�H[DPSOH�

jupiter:/usr/accting/fin/accrec.gdb

Connection troubleshooting
7KLV�VHFWLRQ�GHVFULEHV�VRPH�WURXEOHVKRRWLQJ�JXLGHOLQHV�IRU�LVVXHV�UHODWHG�WR�QHWZRUN�
FRQILJXUDWLRQ�DQG�FOLHQW�VHUYHU�FRQQHFWLRQV��,I�\RX�DUH�KDYLQJ�WURXEOH�FRQQHFWLQJ�FOLHQW�WR�
VHUYHU�RYHU�D�QHWZRUN��XVH�WKH�VWHSV�OLVWHG�EHORZ�WR�GLDJQRVH�WKH�FDXVH��2Q�:LQGRZV��\RX�FDQ�
SHUIRUP�VRPH�RI�WKHVH�WHVWV�XVLQJ�WKH�&RPPXQLFDWLRQV�'LDJQRVWLF�7RRO��&RP'LDJ���6HH�
´&RPPXQLFDWLRQ�'LDJQRVWLF�WRRO�IRU�:LQGRZVµ�RQ�SDJH ���IRU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�
&RP'LDJ�

Connection Refused errors
,I�WKH�FOLHQW�IDLOV�WR�UHDFK�WKH�VHUYHU�KRVW�DW�DOO��RU�WKH�JGVBGE�VHUYLFH�IDLOV�WR�DQVZHU��\RX�PD\�
JHW�D�́ FRQQHFWLRQ�UHIXVHGµ�HUURU��%HORZ�LV�D�FKHFNOLVW�WKDW�\RX�FDQ�XVH�WR�GLDJQRVH�WKH�VRXUFH�
RI�WKLV�HUURU�
OPERATIONS GUIDE 87



CHAPTER 5 NETWORK CONFIGURATION
Is there low-level network access between the client and server?

<RX�FDQ�TXLFNO\�WHVW�ZKHWKHU�WKH�FOLHQW�FDQQRW�UHDFK�WKH�VHUYHU�EHFDXVH�RI�D�SK\VLFDOO\�
GLVFRQQHFWHG�QHWZRUN�RU�LPSURSHU�QHWZRUN�VRIWZDUH�FRQILJXUDWLRQ��E\�XVLQJ�WKH�ping�
FRPPDQG��8VDJH�LV�

ping servername

(UURU�PHVVDJHV�IURP�ping�LQGLFDWH�WKDW�WKHUH�LV�D�QHWZRUN�SUREOHP��&KHFN�WKDW�WKH�
QHWZRUN�LV�SOXJJHG�LQ��WKDW�WKH�QHWZRUN�ZLUHV�DUH�QRW�GDPDJHG��DQG�WKDW�WKH�FOLHQW�DQG�
VHUYHU�VRIWZDUH�LV�SURSHUO\�FRQILJXUHG��

7HVW�FRQQHFWLYLW\�IURP�WKH�FOLHQW�LQ�TXHVWLRQ�WR�DQRWKHU�VHUYHU��LI�LW�VXFFHHGV��WKLV�PD\�UXOH�
RXW�LPSURSHU�QHWZRUN�FRQILJXUDWLRQ�RQ�WKH�FOLHQW��

7HVW�FRQQHFWLYLW\�IURP�DQRWKHU�FOLHQW�WR�WKH�,QWHU%DVH�VHUYHU�KRVW��LI�LW�VXFFHHGV��WKLV�PD\�
UXOH�RXW�LPSURSHU�QHWZRUN�FRQILJXUDWLRQ�RQ�WKH�VHUYHU��

Can the client resolve the server’s hostname?

,QWHU%DVH�FOLHQWV�PXVW�VSHFLI\�WKH�VHUYHU�E\�QDPH��QRW�E\�,3�DGGUHVV��7KHUHIRUH��WKH�FOLHQW�
PXVW�EH�DEOH�WR�UHVROYH�WKH�VHUYHU·V�KRVWQDPH��)RU�7&3�,3��WKLV�LV�GRQH�HLWKHU�E\�
PDLQWDLQLQJ�D�KRVWV�ILOH�RQ�WKH�FOLHQW�ZLWK�WKH�PDSSLQJV�RI�KRVWQDPHV�WR�,3�DGGUHVVHV��RU�
E\�WKH�FOLHQW�TXHU\LQJ�D�'16�VHUYHU�RU�:,16�VHUYHU�WR�UHVROYH�WKLV�PDSSLQJ��0DNH�VXUH�
WKH�QDPH�VHUYHU�KDV�D�FRUUHFW�HQWU\�IRU�WKH�VHUYHU�KRVW�LQ�TXHVWLRQ�

Is the server behind a firewall?

,I�WKH�GDWDEDVH�VHUYHU�LV�EHKLQG�D�VRIWZDUH�RU�KDUGZDUH�ILUHZDOO��DOO�QHWZRUN�WUDIILF�PD\�EH�
UHVWULFWHG�DQG�WKH�FOLHQW�PD\�QRW�EH�DEOH�WR�UHDFK�WKH�VHUYHU�DW�DOO��6RPH�ILUHZDOOV�SHUPLW�
RU�UHVWULFW�WUDIILF�EDVHG�RQ�WKH�SRUW�WR�ZKLFK�WKH�FOLHQW�DWWHPSWV�WR�FRQQHFW��%HFDXVH�RI�
WKLV��LW�LV�QRW�FRQFOXVLYH�ZKHWKHU�D�JLYHQ�VHUYLFH�FDQ�UHDFK�WKH�VHUYHU��1HLWKHU�LV�LW�DQ�
LQGLFDWLRQ�RI�FRQQHFWLYLW\�LI�WKH�FOLHQW�FDQ�UHVROYH�WKH�,3�DGGUHVV��WKDW�PHUHO\�LQGLFDWHV�
WKDW�WKH�FOLHQW�FDQ�UHDFK�D�QDPH�VHUYHU�WKDW�UHVROYHV�WKH�,QWHU%DVH�VHUYHU�KRVW·V�QDPH�

,I�WKH�FOLHQW�LV�VHSDUDWHG�IURP�WKH�VHUYHU�E\�D�ILUHZDOO��WKH�FOLHQW�FDQQRW�FRQQHFW�

Are the client and server on different subnets?

1HW%(8,�FDQQRW�URXWH�QHWZRUN�WUDIILF�EHWZHHQ�VXEQHWV��2WKHU�SURWRFROV�FDQ�DOVR�EH�
FRQILJXUHG�WR�UHVWULFW�WUDIILF�EHWZHHQ�VXEQHWV��,I�WKH�FOLHQW�DQG�VHUYHU�DUH�RQ�D�FRPSOH[�
QHWZRUN�ZLWK�PXOWLSOH�VXEQHWV��DVN�\RXU�QHWZRUN�DGPLQLVWUDWRU�LI�WKH�QHWZRUN�
FRQILJXUDWLRQ�DOORZV�\RX�WR�URXWH�QHWZRUN�WUDIILF�EHWZHHQ�WKH�FOLHQW�DQG�VHUYHU�LQ�
TXHVWLRQ�XVLQJ�D�JLYHQ�SURWRFRO�
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Can you connect to a database locally?

7R�FRQILUP�WKDW�WKH�ibserver�SURFHVV�LV�UXQQLQJ�RQ�WKH�VHUYHU�DQG�DEOH�WR�DWWDFK�WR�\RXU�
GDWDEDVH��WU\�D�ORFDO�GDWDEDVH�FRQQHFWLRQ�

���/RJ�LQ�WR�WKH�FRQVROH�RI�WKH�GDWDEDVH�VHUYHU�KRVW��DQG�UXQ�DQ�DSSOLFDWLRQ�VXFK�DV�isql�
RU�:LQGRZV�,64/��

���$WWHPSW�WR�FRQQHFW�WR�D�GDWDEDVH�ZLWKRXW�VSHFLI\LQJ�D�KRVWQDPH��OLVW�MXVW�WKH�SDWK��,Q�
:LQGRZV�,64/��WKH�/RFDO�(QJLQH�RSWLRQ�LV�JUD\HG�RXW�LQ�WKH�'DWDEDVH�&RQQHFW�GLDORJ�LI�
WKH�ibserver�SURFHVV�LV�QRW�UXQQLQJ�

&RP'LDJ�DOVR�KDV�D�ORFDO�GDWDEDVH�DWWDFKPHQW�WHVW��6HH�́ '%�&RQQHFWLRQ�WDEµ�RQ�SDJH ���
IRU�GHWDLOV�

Note /RFDO�FRQQHFWLRQ�PRGH�LV�QRW�DYDLODEOH�RQ�81,;�VHUYHUV�RU�1HW:DUH�VHUYHUV�

Can you connect to a database loopback?

<RX�FDQ�VLPXODWH�D�FOLHQW�VHUYHU�FRQQHFWLRQ�DQG�WHVW�WKH�VHUYHU·V�FRQILJXUDWLRQ�ZLWKRXW�
WKH�DGGLWLRQDO�YDULDEOH�RI�WKH�FOLHQW�FRQILJXUDWLRQ�DQG�LQWHUYHQLQJ�QHWZRUN�E\�FRQQHFWLQJ�
LQ�D�ORRSEDFN�PRGH��

���/RJ�LQ�WR�WKH�FRQVROH�RI�WKH�GDWDEDVH�VHUYHU�KRVW�DQG�UXQ�DQ�DSSOLFDWLRQ�VXFK�DV�isql�
RU�:LQGRZV�,64/��

���$WWHPSW�WR�FRQQHFW�WR�WKH�GDWDEDVH�XVLQJ�D�UHPRWH�FRQQHFWLRQ�VSHFLILFDWLRQ��HYHQ�
WKRXJK�WKH�VHUYHU�QDPHG�LV�DOVR�WKH�FOLHQW�KRVW�

:KHWKHU�WKLV�WHVW�IDLOV�RU�VXFFHHGV��LW�KHOSV�WR�QDUURZ�WKH�IRFXV�RI�IXUWKHU�GLDJQRVWLF�WHVWV��
,I�LW�IDLOV��\RX�FDQ�LQIHU�WKDW�WKH�VHUYHU·V�FRQILJXUDWLRQ�LV�DW�IDXOW��,I�LW�VXFFHHGV��\RX�FDQ�
LQIHU�WKDW�WKH�VHUYHU�LV�QRW�DW�IDXOW�DQG�\RX�FDQ�FRQFHQWUDWH�IXUWKHU�WHVWV�RQ�WKH�FOLHQW�

Note /RRSEDFN�WHVWV�FDQQRW�EH�SHUIRUPHG�ZKHQ�XVLQJ�1HW:DUH��EHFDXVH�FOLHQW�
DSSOLFDWLRQV�UXQ�RQO\�RQ�D�UHPRWH�FOLHQW��QRW�RQ�WKH�1HW:DUH�VHUYHU�

Is the server listening on the InterBase port?

,I�WKH�ibserver�SURFHVV�RQ�WKH�VHUYHU�KDV�QRW�VWDUWHG��WKHUH�LV�QR�DQVZHU�WR�DWWHPSWV�WR�
FRQQHFW�WR�WKH�JGVBGE�VHUYLFH��SRUW�������

6WDUW�WKH�ibserver�SURFHVV�RQ�WKH�VHUYHU��8VH�ibmgr -start�RQ�81,;��RU�WKH�6HUYLFHV�
FRQWURO�SDQHO�RQ�17��6HH�&KDSWHU����´6HUYHU�&RQILJXUDWLRQ�µ

Is the services file configured on client and server?

7KH�VHUYLFHV�ILOH�PXVW�KDYH�FRUUHFW�HQWULHV�WR�LQGLFDWH�WKH�SRUW�QXPEHU�DVVRFLDWHG�ZLWK�
WKH�QDPHG�VHUYLFH�JGVBGE��7KLV�FRQILJXUDWLRQ�PXVW�EH�DFFHVVLEOH�RQ�WKH�FOLHQW�DV�ZHOO�DV�
WKH�VHUYHU�
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gds_db 3050/tcp # InterBase Server

interserver 3060/tcp # InterClient InterServer

2Q�:LQGRZV�17��WKLV�ILOH�LV�LQ�&�?ZLQGRZV?V\VWHP��?GULYHUV?HWF?VHUYLFHV�
2Q�:LQGRZV�����WKLV�ILOH�LV�LQ�&�?ZLQGRZV?VHUYLFHV�
2Q�81,;��WKLV�ILOH�LV�LQ��HWF�VHUYLFHV�

,Q�D�81,;�HQYLURQPHQW�ZLWK�1,6��WKH�1,6�VHUYHU�FDQ�EH�FRQILJXUHG�WR�VXSSO\�WKH�VHUYLFHV�
ILOH�WR�DOO�1,6�FOLHQWV�RQ�81,;�ZRUNVWDWLRQV�

Is the UNIX inetd daemon configured for InterBase V4.0?

,I�\RX�KDYH�XSJUDGHG�WKH�VHUYHU�IURP�DQ�H[LVWLQJ�,QWHU%DVH�9����LQVWDOODWLRQ��\RX�VKRXOG�
FKHFN�WKH��HWF�LQHWG�FRQI�ILOH�WR�PDNH�VXUH�WKDW�WKH�inetd�GDHPRQ�LV�QRW�FRQILJXUHG�WR�OLVWHQ�
RQ�WKH�JGVBGE�VHUYLFH��SRUW��������,Q�,QWHU%DVH����WKH�ibserver�SURFHVV�WDNHV�RYHU�WKH�WDVN�
RI�OLVWHQLQJ�RQ�WKH�SRUW��DQG�LI�ERWK�inetd�DQG�ibserver�DWWHPSW�WR�OLVWHQ��WKHQ�WKHUH�LV�D�
FRQIOLFW�DQG�WKH�UHVXOW�LV�WKDW�QHLWKHU�FDQ�VXFFHVVIXOO\�DFFHSW�FRQQHFWLRQ�UHTXHVWV�

0DNH�WKH�IROORZLQJ�FKDQJH�

� 8VH�D�WH[W�HGLWRU�WR�UHPRYH�WKH�OLQH�LQ��HWF�LQHWG�FRQI�WKDW�PHQWLRQV�WKH�JGVBGE�VHUYLFH

� 5HVWDUW inetd�E\�VHQGLQJ�LW�D�+83�VLJQDO

7KH�LQVWDOODWLRQ�VFULSW�LQ�,QWHU%DVH���IRU�81,;�LV�VXSSRVHG�WR�SHUIRUP�WKLV�WDVN��EXW�LI�
VRPHWKLQJ�JRHV�ZURQJ��RU�WKH��HWF�LQHWG�FRQI�ILOH�LV�UHVWRUHG�WR�LWV�FRQILJXUDWLRQ�IRU�
,QWHU%DVH�9�����\RX�QHHG�WR�FRUUHFW�WKH�FRQILJXUDWLRQ�

Connection Rejected errors
,I�WKH�FOLHQW�UHDFKHV�WKH�VHUYHU�KRVW�DQG�WKH�JGVBGE�VHUYLFH�DQVZHUV�EXW�\RX�VWLOO�FDQQRW�DWWDFK�
WR�D�GDWDEDVH��LW�FDQ�UHVXOW�LQ�D�´FRQQHFWLRQ�UHMHFWHGµ�HUURU��%HORZ�LV�D�FKHFNOLVW�WKDW�\RX�FDQ�
XVH�WR�GLDJQRVH�WKH�VRXUFH�RI�WKLV�HUURU�

Did you get the correct path to the database?

9HULI\�WKDW�\RX�VXSSOLHG�WKH�FRUUHFW�SDWK�WR�WKH�GDWDEDVH�ILOH��.HHS�LQ�PLQG�

� 2Q�17��\RX�PXVW�VXSSO\�WKH�GULYH�OHWWHU�ZLWK�WKH�SDWK�

� 2Q�81,;��SDWKV�DUH�FDVH�VHQVLWLYH�

� 6ODVK��´�µ��YV��EDFNVODVK��´?µ��GRHV�QRW�PDWWHU��XQOHVV�\RX�QHHG�WR�XVH�
GRXEOH�EDFNVODVKHV�LQ�VWULQJ�OLWHUDOV�LQ�&�RU�&���FRGH�
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Is UNIX host equivalence established?

7R�XVH�WKH�81,;�XVHU�HTXLYDOHQFH�IHDWXUH��WKHUH�PXVW�EH�D�WUXVWHG�KRVW�UHODWLRQVKLS�
EHWZHHQ�WKH�FOLHQW�DQG�WKH�VHUYHU��6HH�´8VHUV�RQ�81,;µ�RQ�SDJH ���

Is the database on a networked filesystem?

$�GDWDEDVH�ILOH�PXVW�QRW�UHVLGH�RQ�DQ�1)6�ILOHV\VWHP�RU�D�PDSSHG�GULYH��:KHQ�WKH�
ibserver�SURFHVV�ILQGV�VXFK�D�FDVH��LW�HLWKHU�GHQLHV�WKH�FRQQHFWLRQ�RU�SDVVHV�WKH�
FRQQHFWLRQ�UHTXHVW�RQ�WR�WKH�,QWHU%DVH�VHUYLFH�UXQQLQJ�RQ�WKH�ILOH�VHUYHU��6HH�
´1HWZRUNHG�ILOHV\VWHPVµ�RQ�SDJH ����IRU�PRUH�GHWDLOV�

7R�FRUUHFW�WKLV�VLWXDWLRQ��PRYH�\RXU�GDWDEDVH�WR�D�ILOHV\VWHP�RQ�D�KDUG�GLVN�WKDW�LV�
SK\VLFDOO\�ORFDO�WR�WKH�GDWDEDVH�VHUYHU�

Are the user and password valid?

7KH�FOLHQW�DSSOLFDWLRQ�PXVW�XVH�D�YDOLG�XVHU�DQG�SDVVZRUG�FRPELQDWLRQ�WKDW�PDWFKHV�DQ�
HQWU\�LQ�LVF��JGE��0DNH�VXUH�\RX�DUH�XVLQJ�D�YDOLG�XVHU�DQG�SDVVZRUG�IRU�WKDW�VHUYHU�

Does the server have permissions on the database file?

7KH�ibserver�SURFHVV�PXVW�KDYH�SHUPLVVLRQ�WR�UHDG�DQG�ZULWH�WKH�GDWDEDVH�ILOH�DW�WKH�
RSHUDWLQJ�V\VWHP�OHYHO��&KHFN�WKH�SHUPLVVLRQV�RQ�WKH�GDWDEDVH�ILOH��DQG�WKH�XLG�RI�WKH�
ibserver�SURFHVV���2Q�81,;��\RX�KDYH�WKH�RSWLRQ�RI�UXQQLQJ�ibserver�DV�XVHU�LQWHUEDVH��D�
QRQ�VXSHUXVHU�XLG��

7KH�LVF��JGE�GDWDEDVH�WKDW�FRQWDLQV�XVHUV�DQG�SDVVZRUGV�PXVW�DOVR�EH�ZULWDEOH�E\�WKH�
ibserver�SURFHVV�

Does the server have permissions to create files in the InterBase home directory?

7KH�ibserver�SURFHVV�PXVW�KDYH�ZULWH�SHUPLVVLRQ�LQ�WKH�,QWHU%DVH�GLUHFWRU\��E\�GHIDXOW��
�XVU�LQWHUEDVH�RQ�81,;��&�?3URJUDP )LOHV?,QWHU%DVH &RUS?,QWHU%DVH�RQ�:LQGRZV���7KH�
VHUYHU�SURFHVV�PXVW�EH�DEOH�WR�ZULWH�WR��DQG�SHUKDSV�FUHDWH��WKH�LQWHUEDVH�ORJ�ILOH�DQG�RWKHU�
WHPSRUDU\�ILOHV�

Other errors

Unknown Win32 error 10061

7KLV�HUURU�LV�RIWHQ�DWWULEXWHG�WR�PLVVLQJ�VHUYHU�DFFHVV�OLFHQVH�IRU�WKH�,QWHU%DVH�VRIWZDUH�
RQ�WKH�VHUYHU�KRVW��0DNH�VXUH�\RX�KDYH�OLFHQVHG�,QWHU%DVH�VHUYHU�WR�DOORZ�FOLHQWV�WR�
FRQQHFW�IURP�WKH�QHWZRUN��6HH�´/LFHQVLQJµ�RQ�SDJH ���
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When all else fails...
,I�WKHVH�WURXEOHVKRRWLQJ�JXLGHOLQHV�KDYH�QRW�KHOSHG�\RX�WR�FRUUHFW�\RXU�QHWZRUNLQJ�LVVXHV��
FRQWDFW�,QWHU%DVH�6RIWZDUH�&RUS��WHFKQLFDO�VXSSRUW�

Communication Diagnostic tool for Windows
7KH�,QWHU%DVH�&RPPXQLFDWLRQ�'LDJQRVWLF�7RRO��DOVR�FDOOHG�&RP'LDJ��OHWV�\RX�WURXEOHVKRRW�
\RXU�FRPPXQLFDWLRQV�VHWXS�E\�WHVWLQJ�IRU�H[LVWLQJ�RU�SRWHQWLDO�QHWZRUN�SUREOHPV�

Winsock tab
8VH�WKLV�SURSHUW\�VKHHW�WR�WHVW�\RXU�:LQVRFN�7&3�,3�FRQQHFWLYLW\�

To run a Winsock test

�� (QWHU�WKH�QDPH�RI�DQ�,QWHU%DVH�VHUYHU�LQ�WKH�+RVW�ILHOG�

�� &KRRVH�D�VHUYLFH�QDPH�RU�QXPEHU�IURP�WKH�GURSGRZQ�6HUYLFH�OLVW�

�� &OLFN�7HVW��WKHQ�UHYLHZ�WKH�RXWSXW�LQ�WKH�5HVXOWV�ZLQGRZ��

Sample results:

Path Name = C:\WINNT40\System32\wsock32.dll

Size      = 20240 Bytes

File Time = 23:00:00

File Date = 08/02/1996

Version   = 4.0.1371.1

This module has passed the version check.

Initialized Winsock.

Attempting connection to: jupiter.

Socket for connection obtained.

Connected to host ’jupiter’, port 21.

Socket closed successfully.

Winsock deinitialized successfully.

Winsock Communication Test Passed!
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DB Connection tab
7KLV�WHVW�OHWV�\RX�FRQQHFW�WR�DQ�,QWHU%DVH�GDWDEDVH�XVLQJ�WKH�,QWHU%DVH�FOLHQW�OLEUDULHV��,W�LV�
WKH�PRVW�EDVLF�WHVW�RI�,QWHU%DVH�RSHUDWLRQ�DQG�LV�JHQHUDOO\�XVHG�RQO\�DIWHU�FRQILUPDWLRQ�WKDW�
WKH�XQGHUO\LQJ�QHWZRUN�LV�ZRUNLQJ�FRUUHFWO\�

To run a DB Connection test

�� &KRRVH�D�VHUYHU�W\SH³/RFDO�RU�5HPRWH³WR�ZKLFK�\RX�ZDQW�WR�FRQQHFW��,I�\RX�
FKRRVH�5HPRWH��\RX�KDYH�WR�HQWHU�WKH�QDPH�RI�WKH�6HUYHU�DQG�WKH�1HWZRUN�
3URWRFRO��FKRRVH�IURP�WKH�GURSGRZQ�OLVWER[���,I�\RX�FKRRVH�/RFDO��VHUYHU�DQG�
SURWRFRO�DUHQ
W�QHHGHG��VR�WKH�ILHOGV�DUH�JUD\HG��

Note ,QWHU%DVH�6HUYHU�PXVW�EH�UXQQLQJ�RQ�\RXU�PDFKLQH�EHIRUH�\RX�FDQ�FRQQHFW�WR�D�
ORFDO�GDWDEDVH�

�� ,Q�WKH�'DWDEDVH�,QIR�JURXS��HQWHU�WKH�QDPH�RI�D�'DWDEDVH�RQ�WKH�VHOHFWHG�VHUYHU��
DORQJ�ZLWK�WKH�UHTXLUHG�8VHU�1DPH�DQG�3DVVZRUG��

Notes�,QFOXGH�WKH�IXOO�GULYH�DQG�GLUHFWRU\�SDWK�WR�WKH�GDWDEDVH��
17�VKDUH�QDPHV�RU�PDSSHG�GULYH�OHWWHUV�DUH�QRW�DOORZHG�

�� &OLFN�7HVW��WKHQ�UHYLHZ�WKH�RXWSXW�LQ�WKH�5HVXOWV�ZLQGRZ�

Sample output (local connection)

Path Name = C:\WINNT40\System32\gds32.dll

Size      = 385024 Bytes

If the error message is... Then check...

Failed to find named port • Your services file to be sure there is an entry for gds_db in the form: 
gds_db 3050/tcp

Failed to connect to host • Hostname, port 3050

• The InterBase Server to make sure it is installed properly, is running, 
and is configured for TCP/IP

Failed to resolve hostname • Hostname

• Your hosts file or DNS to be sure it has an entry for the server

• That you used a hostname and not an IP address

Unavailable database • Whether the InterBase server is running; the server must be running 
before attempting a database connection

TABLE 5.2 Using ComDiag to diagnose connection problems
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File Time = 04:00:00

File Date = 09/10/1997

Version   = 5.0.0.589

This module has passed the version check.

Attempting to attach to C:\Program Files\InterBase Corp

\InterBase\examples\employee.gdb

Attaching ...Passed!

Detaching ...Passed!

InterBase versions for this connection:

InterBase/x86/Windows NT (access method), version "WI-V5.0.0"

on disk structure version 9.0

InterBase Communication Test Passed!

NetBEUI tab
8VH�WKLV�SURSHUW\�VKHHW�WR�WHVW�1HW%(8,�FRQQHFWLYLW\�EHWZHHQ�WKH�FOLHQW�DQG�WKH�VHUYHU��7KLV�
WHVW�FKHFNV�WKH�QHWZRUN��EXW�GRHV�QRW�XVH�WKH�,QWHU%DVH�FOLHQW�OLEUDU\�

To run a NetBEUI test

�� (QWHU�WKH�QDPH�RI�D�:LQGRZV�17�VHUYHU�RQ�ZKLFK�,QWHU%DVH�KDV�EHHQ�LQVWDOOHG

�� &OLFN�7HVW��DQG�UHYLHZ�WKH�RXWSXW�LQ�WKH�5HVXOWV�ZLQGRZ�

Sample output (NetBEUI connection):

Path Name = C:\WINNT40\System32\netapi32.dll

Size      = 224528 Bytes

File Time = 23:00:00

File Date = 08/02/1996

Version   = 4.0.1373.1

This module has passed the version check.

Attempting to attach to venus using NetBEUI.

Attached successfully to venus using Named Pipes.

Closing the Pipe to venus.

NetBEUI Communication Test Passed!
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COMMUNICATION DIAGNOSTIC TOOL FOR WINDOWS
Notes

g1HW%(8,�LV�VXSSRUWHG�RQ�:LQGRZV�17�DQG�:LQGRZV����FOLHQWV��EXW�RQO\�:LQGRZV�17�
VXSSRUWV�1HW%(8,�DV�D�VHUYHU�

g 7KH�FRQQHFWLRQ�PD\�IDLO�LI�D�0LFURVRIW�:LQGRZV�QHWZRUN�LV�QRW�WKH�GHIDXOW�QHWZRUN�IRU�WKH�
FOLHQW��<RX�VKRXOG�DOVR�EH�ORJJHG�LQWR�WKH�06�:LQGRZV�QHWZRUN�ZLWK�D�YDOLG�17�XVHU�QDPH�
DQG�SDVVZRUG�
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CHAPTER

6
Chapter 6Database Security

,QWHU%DVH�SURYLGHV�VHYHUDO�PHWKRGV�WR�FRQILJXUH�DQG�HQIRUFH�VHFXULW\��7KLV�FKDSWHU�JLYHV�DQ�
RYHUYLHZ�RI�WKHVH�RSWLRQV��7KH�XVHU�DGPLQLVWUDWLRQ�WRROV�DUH�FRYHUHG�KHUH��EXW�64/�
VWDWHPHQWV�IRU�FRQILJXULQJ�SULYLOHJHV�DUH�LQ�RWKHU�,QWHU%DVH�ERRNV��WKHVH�SDVVDJHV�DUH�
UHIHUHQFHG�ZKHUH�DSSURSULDWH�

Security model
6HFXULW\�IRU�,QWHU%DVH�UHOLHV�RQ�D�FHQWUDO�GDWDEDVH�IRU�HDFK�VHUYHU�KRVW��7KLV�GDWDEDVH�FRQWDLQV�
OHJLWLPDWH�XVHUV�ZKR�KDYH�SHUPLVVLRQ�WR�FRQQHFW�WR�GDWDEDVHV�DQG�,QWHU%DVH�VHUYLFHV�RQ�WKDW�
KRVW��7KH�GDWDEDVH�DOVR�FRQWDLQV�DQ�HQFU\SWHG�SDVVZRUG�IRU�WKH�XVHU��7KLV�XVHU�DQG�SDVVZRUG�
DSSOLHV�WR�DQ\�GDWDEDVH�RQ�WKDW�VHUYHU�KRVW�

%HIRUH�SHUIRUPLQJ�DQ\�GDWDEDVH�DGPLQLVWUDWLRQ�WDVNV��\RX�PXVW�ILUVW�ORJ�LQ�WR�D�VHUYHU��2QFH�
\RX�ORJ�LQ�WR�D�VHUYHU��\RX�PD\�WKHQ�FRQQHFW�WR�GDWDEDVHV�UHVLGLQJ�RQ�WKH�VHUYHU�

7KH�XVHUQDPH�LV�VLJQLILFDQW�WR����FKDUDFWHUV�DQG�LV�QRW�FDVH�VHQVLWLYH��3DVVZRUG�LV�VLJQLILFDQW�
WR�HLJKW�FKDUDFWHUV�DQG�LV�FDVH�VHQVLWLYH��

$OO�XVHUV�PXVW�HQWHU�WKHLU�XVHUQDPH�DQG�SDVVZRUG�WR�ORJ�LQ�WR�D�VHUYHU��7KH�SDVVZRUG�LV�
HQFU\SWHG�IRU�WUDQVPLVVLRQ�RYHU�WKH�QHWZRUN��7KH�XVHUQDPH�DQG�SDVVZRUG�DUH�YHULILHG�
DJDLQVW�UHFRUGV�LQ�WKH�VHFXULW\�GDWDEDVH��,I�D�PDWFKLQJ�UHFRUG�LV�IRXQG��WKH�ORJLQ�VXFFHHGV�
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CHAPTER 6 DATABASE SECURITY
The SYSDBA user
(YHU\�,QWHU%DVH�VHUYHU�KDV�D�6<6'%$�XVHU��ZLWK�GHIDXOW�SDVVZRUG�´PDVWHUNH\µ��6<6'%$�LV�
D�VSHFLDO�XVHU�WKDW�FDQ�E\SDVV�QRUPDO�64/�VHFXULW\��DQG�SHUIRUP�VSHFLDO�WDVNV�VXFK�DV�
GDWDEDVH�VKXWGRZQV�

,QLWLDOO\��6<6'%$�LV�WKH�RQO\�DXWKRUL]HG�XVHU�RQ�D�VHUYHU��WKH�6<6'%$�PXVW�DXWKRUL]H�DOO�
RWKHU�XVHUV�RQ�WKH�VHUYHU��2QO\�WKH�6<6'%$�XVHU�FDQ�XSGDWH�WKH�VHFXULW\�GDWDEDVH�WR�DGG�
QHZ�XVHUV��GHOHWH�XVHUV��RU�PRGLI\�XVHU�FRQILJXUDWLRQV��6<6'%$�FDQ�XVH�WKH�WRROV�gsec DQG�
6HUYHU�0DQDJHU�IRU�:LQGRZV�WR�DXWKRUL]H�D�QHZ�XVHU�E\�DVVLJQLQJ�D�XVHUQDPH�DQG�SDVVZRUG�
LQ�WKH�VHFXULW\�GDWDEDVH��

,03257$17 ,W�LV�VWURQJO\�UHFRPPHQGHG�WKDW�\RX�FKDQJH�WKH�SDVVZRUG�IRU�6<6'%$�DV�VRRQ�DV�SRVVLEOH�
DIWHU�LQVWDOOLQJ�,QWHU%DVH��,I�\RX�GR�QRW�DOWHU�WKH�6<6'%$�SDVVZRUG��XQDXWKRUL]HG�XVHUV�FDQ�
HDVLO\�JXHVV�LW�DQG�QRQH�RI�\RXU�GDWDEDVHV�DUH�VHFXUH�

Other users
<RX�FDQ�FUHDWH�RWKHU�XVHUV�RQ�D�SHU�VHUYHU�EDVLV��8VH�gsec�RU�6HUYHU�0DQDJHU�IRU�:LQGRZV�
WR�FUHDWH��PRGLI\��RU�UHPRYH�XVHUV�IURP�WKH�LVF��JGE�VHFXULW\�GDWDEDVH��7KHVH�XVHUV�DUH�
DXWKRUL]HG�WR�FRQQHFW�WR�DQ\�GDWDEDVH�RQ�WKDW�GDWDEDVH�VHUYHU�KRVW��,W�LV�D�FRPPRQ�GHVLJQ�
VWUDWHJ\�WR�FUHDWH�D�GLVWLQFW�,QWHU%DVH�XVHU�IRU�HDFK�KXPDQ�ZKR�XVHV�WKH�GDWDEDVHV�RQ�\RXU�
VHUYHU��+RZHYHU��RWKHU�VWUDWHJLHV�DUH�DOVR�OHJLWLPDWH��)RU�H[DPSOH�

g &UHDWH�RQH�,QWHU%DVH�XVHU�IRU�DQ�HQWLUH�JURXS�RI�SHRSOH�WR�XVH��LQ�RUGHU�WR�VLPSOLI\�SDVVZRUG�
DGPLQLVWUDWLRQ��)RU�H[DPSOH��D�XVHU�),1$1&(�PD\�VDWLVI\�WKH�DFFHVV�QHHGV�IRU�DQ\�DQG�DOO�
VWDII�LQ�D�ILQDQFLDO�DQDO\VLV�WHDP��7KLV�WHDP�RQO\�QHHGV�WR�UHPHPEHU�RQH�SDVVZRUG�EHWZHHQ�
WKHP�

g &UHDWH�RQH�,QWHU%DVH�XVHU�IRU�D�JURXS�RI�SHRSOH�WR�XVH��DV�ZDUUDQWHG�E\�UHTXLUHPHQWV�RI�
GLVWLQFW�SULYLOHJH�FRQILJXUDWLRQV��)RU�H[DPSOH��LI�(ULQ�DQG�0DQXHO�KDYH�LGHQWLFDO�DFFHVV�WR�WKH�
GDWD�ZLWKLQ�D�GDWDEDVH��WKH\�FDQ�HDVLO\�XVH�WKH�VDPH�,QWHU%DVH�XVHU�
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SECURITY MODEL
Users on UNIX
,I�ERWK�WKH�FOLHQW�DQG�WKH�VHUYHU�DUH�UXQQLQJ�81,;��\RX�FDQ�DOORZ�81,;�XVHUQDPHV�DFFHVV�
WR�GDWDEDVHV�E\�FRQILJXULQJ�WKH�VHUYHU�KRVW�WR�WUHDW�WKH�FOLHQW�KRVW�DV�D�WUXVWHG�KRVW�

7R�HVWDEOLVK�D�WUXVWHG�KRVW�UHODWLRQVKLS�EHWZHHQ�WZR�KRVWV��DGG�DQ�HQWU\�LQ��HWF�KRVWV�HTXLY�RU�
�HWF�JGVBKRVWV�HTXLY�RQ�WKH�VHUYHU��7KH�IRUPHU�ILOH�HVWDEOLVKHV�WUXVWHG�KRVW�VWDWXV�IRU�DQ\�
VHUYLFH��IRU�H[DPSOH��rlogin��rsh��DQG�rcp���WKH�ODWWHU�ILOH�HVWDEOLVKHV�WUXVWHG�KRVW�VWDWXV�IRU�
,QWHU%DVH�FOLHQW�VHUYHU�FRQQHFWLRQV�RQO\��7KH�IRUPDW�RI�HQWULHV�LQ�ERWK�ILOHV�LV�LGHQWLFDO��VHH�
\RXU�RSHUDWLQJ�V\VWHP�GRFXPHQWDWLRQ�RQ�KRVWV�HTXLY�IRU�GHWDLOV�

7KH�ORJLQ�RI�WKH�FOLHQW�XVHU�PXVW�H[LVW�RQ�WKH�VHUYHU��,Q�DGGLWLRQ�WR�WKH�KRVWV�HTXLY�PHWKRG�RI�
HVWDEOLVKLQJ�D�WUXVWHG�KRVW��WKH�\RX�FDQ�DOVR�XVH�WKH �UKRVWV�ILOH�LQ�WKH�KRPH�GLUHFWRU\�RI�WKH�
DFFRXQW�RQ�WKH�VHUYHU�WKDW�PDWFKHV�WKH�DFFRXQW�RQ�WKH�FOLHQW�

7KH�,QWHU%DVH�FOLHQW�OLEUDU\�GHIDXOWV�WR�XVLQJ�WKH�FXUUHQW�FOLHQW·V�81,;�ORJLQ�DV�WKH�,QWHU%DVH�
ORJLQ�RQO\�ZKHQ�WKH�FOLHQW�VSHFLILHV�QR�XVHUQDPH�WKURXJK�DQ\�RI�WKH�IROORZLQJ�PHWKRGV��

g'DWDEDVH�SDUDPHWHU�EXIIHU��GSE��SDUDPHWHUV³VHH�WKH�$3,�*XLGH

g &RPPDQG�OLQH�RSWLRQV³IRU�H[DPSOH���XVHU�RSWLRQV�RI�isql�RU�DQRWKHU�XWLOLW\
g (QYLURQPHQW�YDULDEOHV³VHH�´,6&B86(5�DQG�,6&B3$66:25'µ�RQ�SDJH ��

Notes

g 7KLV�IHDWXUH�LV�QRW�LPSOHPHQWHG�LQ�,QWHU%DVH ��RQ�D�:LQGRZV�17�VHUYHU��EHFDXVH�17�GRHV�
QRW�LPSOHPHQW�D�WUXVWHG�KRVW�PHFKDQLVP�DV�81,;�GRHV�

g:LQGRZV�FOLHQWV�FDQQRW�EH�WUHDWHG�DV�WUXVWHG�KRVWV�E\�81,;�VHUYHUV�
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CHAPTER 6 DATABASE SECURITY
Security database isc4.gdb
(YHU\�XVHU�RI�DQ�,QWHU%DVH�VHUYHU�UHTXLUHV�DQ�HQWU\�LQ�WKH�LVF��JGE�VHFXULW\�GDWDEDVH��7KH�
VHFXULW\�XWLOLW\��gsec��OHWV�\RX�GLVSOD\��DGG��PRGLI\��RU�GHOHWH�LQIRUPDWLRQ�LQ�LVF��JGE��6HUYHU�
0DQDJHU�IRU�:LQGRZV�SURYLGHV�D�JUDSKLFDO�LQWHUIDFH�IRU�WKH�VDPH�IXQFWLRQDOLW\��7KH�
IROORZLQJ�WDEOH�GHVFULEHV�WKH�FRQWHQWV�RI�LVF��JGE�

SQL privileges
&RQQHFWLQJ�WR�D�GDWDEDVH�GRHV�QRW�DXWRPDWLFDOO\�LQFOXGH�SULYLOHJHV�WR�PRGLI\�RU�HYHQ�YLHZ�
GDWD�VWRUHG�ZLWKLQ�WKDW�GDWDEDVH��3ULYLOHJHV�PXVW�EH�JUDQWHG�H[SOLFLWO\��XVHUV�FDQQRW�DFFHVV�DQ\�
GDWDEDVH�REMHFWV�XQWLO�WKH\�KDYH�EHHQ�JUDQWHG�SULYLOHJHV��3ULYLOHJHV�JUDQWHG�WR�WKH�VSHFLDO�
´XVHUµ�38%/,&�DSSO\�WR�DOO�XVHUV�

)RU�IXOO�GHVFULSWLRQ�RI�V\QWD[�RI�64/�SULYLOHJHV��VHH�WKH�/DQJXDJH�5HIHUHQFH�DQG�'DWD�'HILQLWLRQ�
*XLGH�

Column Required? Description

User name Yes The name that the user supplies when logging in. Maximum length 
is 31 characters.

Password Yes The user’s password. Case sensitive. Only the first eight characters 
are significant. Maximum length is 32 characters. 

UID No An integer that specifies a user ID

GID No An integer that specifies a group ID

Full name No User’s real name (as opposed to login name)

TABLE 6.1 Format of the isc4.gdb security database
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GROUPS OF USERS
Groups of users
,QWHU%DVH���LPSOHPHQWV�IHDWXUHV�IRU�DVVLJQLQJ�64/�SULYLOHJHV�WR�JURXSV�RI�XVHUV��64/�UROHV�
DUH�LPSOHPHQWHG�RQ�D�SHU�GDWDEDVH�EDVLV��81,;�JURXSV�DUH�LPSOHPHQWHG�RQ�D�VHUYHU�ZLGH�
EDVLV��XVLQJ�WKH�81,;�JURXS�PHFKDQLVP��WKLV�IHDWXUH�LV�QRW�DYDLODEOH�RQ�WKH�:LQGRZV ���17�
RU�1HW:DUH�SODWIRUPV�

ANSI SQL 3 roles
,QWHU%DVH���VXSSRUWV�64/�JURXS�OHYHO�VHFXULW\�DV�GHVFULEHG�LQ�WKH�,62�$16,�:RUNLQJ�'UDIW�
IRU�'DWDEDVH�/DQJXDJH��)RU�V\QWD[�RI�64/�52/(V��VHH�WKH�/DQJXDJH�5HIHUHQFH�DQG�'DWD�'HILQLWLRQ�
*XLGH�

,PSOHPHQWLQJ�UROHV�LV�D�IRXU�VWHS�SURFHVV��7KH�UROH�PXVW�ILUVW�EH�GHFODUHG�ZLWK�&5($7(�
52/(��7KHQ�SULYLOHJHV�RQ�VSHFLILF�WDEOHV�DQG�FROXPQV�DUH�DVVLJQHG�WR�WKH�UROH�XVLQJ�WKH�
*5$17�VWDWHPHQW��1H[W��WKH�UROH�LV�JUDQWHG�WR�XVHUV��DJDLQ�ZLWK�WKH�*5$17�VWDWHPHQW��
)LQDOO\��WKH�UROH�PXVW�EH�VWDWHG�LQ�WKH�FRQQHFWLRQ��7R�DFTXLUH�WKH�SULYLOHJHV�DVVLJQHG�WR�D�UROH��
D�XVHU�PXVW�ILUVW�KDYH�EHHQ�JUDQWHG�WKH�UROH�DQG�WKHQ�PXVW�VSHFLI\�WKDW�UROH�DW�FRQQHFWLRQ�
WLPH��

$ XVHU�PD\�EHORQJ�WR�DW�PRVW�RQH�UROH�SHU�FRQQHFWLRQ�WR�WKH�GDWDEDVH��DQG�FDQQRW�FKDQJH�
UROH�ZKLOH�FRQQHFWHG��7R�FKDQJH�UROH��WKH�FOLHQW�PXVW�GLVFRQQHFW�DQG�UHFRQQHFW��VSHFLI\LQJ�D�
GLIIHUHQW�UROH�QDPH�

<RX�FDQ�DGRSW�D�UROH�ZKHQ�FRQQHFWLQJ�WR�D�GDWDEDVH�E\�DQ\�RQH�RI�WKH�IROORZLQJ�PHDQV�
g 7R�VSHFLI\�D�UROH�ZKHQ�DWWDFKLQJ�WR�D�GDWDEDVH�WKURXJK�:LQGRZV�,64/��GLVSOD\�WKH�'DWDEDVH�
&RQQHFW�GLDORJ�DQG�W\SH�D�UROHQDPH�LQ�WKH�5ROH�ILHOG��

g 7R�VSHFLI\�D�UROH�SURJUDPPDWLFDOO\�XSRQ�FRQQHFWLRQ�XVLQJ�WKH�,QWHU%DVH�$3,��XVH�WKH�GSE�
SDUDPHWHU�LVFBGSEBVTOBUROHBQDPH��6HH�FKDSWHU���RI�WKH�$3,�*XLGH��

g 7R�VSHFLI\�D�UROH�IRU�D�FRQQHFWLRQ�PDGH�E\�DQ�HPEHGGHG�64/�DSSOLFDWLRQ�RU�isql�VHVVLRQ��XVH�
WKH�52/(�UROHQDPH�FODXVH�RI�WKH�&211(&7�VWDWHPHQW��6HH�WKH�VWDWHPHQW�UHIHUHQFH�IRU�
&211(&7�LQ�WKH�/DQJXDJH�5HIHUHQFH�

g 7R�VSHFLI\�D�UROH�IRU�WKH�DWWDFKPHQW�PDGH�E\�gbak�RU�gsec��XVLQJ�WKH��UROH�UROHQDPH�RSWLRQ�IRU�
HLWKHU�RI�WKRVH�FRPPDQG�OLQH�XWLOLWLHV�

Note 2WKHU�PHWKRGV�RI�FRQQHFWLQJ�WR�D�GDWDEDVH�GR�QRW�FXUUHQWO\�SURYLGH�WKH�PHDQV�WR�
VSHFLI\�D�UROH�QDPH��1RWDEO\��DSSOLFDWLRQV�XVLQJ�WKH�%'(��LQFOXGLQJ�'HOSKL��-%XLOGHU��DQG�
&��%XLOGHU��KDYH�QR�SURSHUW\�E\�ZKLFK�WKH\�FDQ�VSHFLI\�D�UROH�QDPH��$OVR��WKH�2'%&�GULYHU�
WKDW�FXUUHQWO\�VKLSV�ZLWK�,QWHU%DVH�GRHV�QRW�UHFRJQL]H�UROHV�
OPERATIONS GUIDE 101



CHAPTER 6 DATABASE SECURITY
UNIX groups
2SHUDWLQJ�V\VWHP�OHYHO�JURXSV�DUH�LPSOLFLW�LQ�,QWHU%DVH�VHFXULW\�RQ�81,;��VLPLODUO\�WR�WKH�
ZD\�81,;�XVHUV�DXWRPDWLFDOO\�VXSSOHPHQW�WKH�XVHUV�LQ�LVF��JGE��)RU�IXOO�GHVFULSWLRQ�RI�XVDJH�
DQG�V\QWD[�RI�XVLQJ�81,;�JURXSV�ZLWK�,QWHU%DVH�VHFXULW\��VHH�WKH�/DQJXDJH�5HIHUHQFH�DQG�'DWD�
'HILQLWLRQ�*XLGH�

Note ,QWHJUDWLRQ�RI�81,;�JURXSV�ZLWK�GDWDEDVH�VHFXULW\�LV�QRW�DQ�64/�VWDQGDUG�IHDWXUH�

User administration with Server Manager for Windows
&KRRVH�Tasks | User Security�RU�WKH�SRSXS�PHQX�IURP�WKH�VHUYHU�GDWDEDVH�WUHH�WR�RSHQ�
WKH�,QWHU%DVH�6HFXULW\�GLDORJ�

FIGURE 6.1 InterBase security dialog

7KH�XVHUQDPHV�RI�DOO�DXWKRUL]HG�XVHUV�DUH�GLVSOD\HG�LQ�WKH�OLVW��

7KLV�GLDORJ�HQDEOHV�\RX�WR�
g 9LHZ�WKH�OLVW�RI�DXWKRUL]HG�XVHUV�IRU�WKH�VHUYHU��
g $GG�D�XVHU��LI�\RX�DUH�6<6'%$��
g0RGLI\�XVHUV·�SDVVZRUGV�DQG�RSWLRQDO�LQIRUPDWLRQ��LI�\RX�DUH�6<6'%$��
g'HOHWH�D�XVHU��LI�\RX�DUH�6<6'%$���

Adding a user
7R�DGG�D�QHZ�XVHU��FOLFN�WKH�$GG�8VHU�EXWWRQ��7KLV�RSHQV�WKH�8VHU�&RQILJXUDWLRQ�GLDORJ�
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USER ADMINISTRATION WITH SERVER MANAGER FOR WINDOWS
FIGURE 6.2 User configuration dialog

7\SH�WKH�QHZ�XVHUQDPH�LQ�WKH�XVHUQDPH�WH[W�ILHOG��DQG�WKHQ�W\SH�WKH�XVHU·V�SDVVZRUG�LQ�ERWK�
WKH�3DVVZRUG�DQG�WKH�&RQILUP�3DVVZRUG�WH[W�ILHOGV��'R�QRW�FUHDWH�XVHUQDPHV�FRQWDLQLQJ�
VSDFHV��$GG�DQ\�GHVLUHG�RSWLRQDO�LQIRUPDWLRQ�LQ�WKH�FRUUHVSRQGLQJ�WH[W�ILHOGV��DQG�WKHQ�FOLFN�
2.��

Note 8VHUQDPHV�FDQ�EH�XS�WR����FKDUDFWHUV�ORQJ�DQG�DUH�QRW�FDVH�VHQVLWLYH��3DVVZRUGV�DUH�
FDVH�VHQVLWLYH��2QO\�WKH�ILUVW�HLJKW�FKDUDFWHUV�RI�WKH�SDVVZRUG�DUH�VLJQLILFDQW�

Modifying user configurations
7R�FKDQJH�D�XVHU·V�SDVVZRUG��VHOHFW�WKH�XVHUQDPH�WR�KLJKOLJKW�LW��DQG�WKHQ�FOLFN�WKH�0RGLI\�
EXWWRQ��$OWHUQDWLYHO\��GRXEOH�FOLFN�WKH�XVHUQDPH��7KLV�RSHQV�WKH�8VHU�&RQILJXUDWLRQ�GLDORJ�
IRU�WKDW�XVHU��)RU�H[DPSOH�

FIGURE 6.3 Example user configuration

&KDQJH�DQ\�RI�WKH�HQWULHV�H[FHSW�XVHUQDPH�DQG�WKHQ�FOLFN�2.��,I�\RX�FKDQJH�WKH�SDVVZRUG��
\RX�PXVW�HQWHU�WKH�VDPH�SDVVZRUG�LQ�WKH�3DVVZRUG�WH[W�ILHOG�DQG�WKH�&RQILUP�3DVVZRUG�WH[W�
ILHOG�

<RX�PD\�QRW�PRGLI\�D�XVHUQDPH��7KH�RQO\�ZD\�WR�FKDQJH�D�XVHUQDPH�LV�WR�GHOHWH�WKH�XVHU�
DQG�WKHQ�DGG�D�XVHU�ZLWK�WKH�QHZ�QDPH�
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Deleting a user
7R�UHPRYH�D�XVHU·V�,QWHU%DVH�SULYLOHJHV��VHOHFW�WKH�XVHUQDPH�DQG�FOLFN�WKH�'HOHWH�EXWWRQ��$�
FRQILUPDWLRQ�GLDORJ�LQTXLUHV��´'R�\RX�ZLVK�WR�GHOHWH�XVHU�XVHUQDPH"µ�,I�\RX�FKRRVH�2.��WKH�
XVHU�LV�QR�ORQJHU�EH�DXWKRUL]HG�WR�DFFHVV�GDWDEDVHV�RQ�WKH�FXUUHQW�VHUYHU�

7KH�6<6'%$�PD\�GHOHWH�WKH�6<6'%$�XVHU��,Q�WKLV�FDVH��QR�QHZ�XVHUV�PD\�EH�DGGHG�WR�WKH�
GDWDEDVH��DQG�H[LVWLQJ�XVHU�FRQILJXUDWLRQV�PD\�QRW�EH�PRGLILHG��7KLV�LV�QRW�UHFRPPHQGHG��
,I�\RX�GR�GHOHWH�6<6'%$��\RX�PXVW�UHLQVWDOO�,QWHU%DVH�WR�UHVWRUH�WKH�LVF��JGE�VHFXULW\�
GDWDEDVH�

User administration with the InterBase API
$XWKRUV�RI�,QWHU%DVH�DSSOLFDWLRQV�FDQ�QRZ�DGG��GHOHWH��DQG�PRGLI\�XVHUV�SURJUDPPDWLFDOO\�
XVLQJ�WKUHH�QHZ�$3,�IXQFWLRQV�

TABLE 6.2 InterBase API functions for user administration

7KHUH�LV�QR�IXQFWLRQ�IRU�GLVSOD\LQJ�D�OLVW�RI�FXUUHQW�XVHUV�DXWKRUL]HG�IRU�WKH�VHUYHU��VLQFH�WKLV�
FDQ�EH�DFFRPSOLVKHG�E\�TXHU\LQJ�WKH�VHFXULW\�GDWDEDVH�

6HH�WKH�$3,�*XLGH�IRU�GHWDLOV�DQG�H[DPSOHV�RI�XVLQJ�WKHVH�$3,�IXQFWLRQV��6HH�WKH�/DQJXDJH�
5HIHUHQFH�IRU�QHZ�,QWHU%DVH�HUURU�FRGHV�DVVRFLDWHG�ZLWK�XVHU�FRQILJXUDWLRQ�WDVNV�

,03257$17 (YHQ�WKRXJK�isc_delete_user( )�DOORZV�6<6'%$�WR�GHOHWH�WKH�6<6'%$�DFFRXQW��GR�QRW�
GR�WKDW��,I�\RX�GR�GHOHWH�6<6'%$��\RX�PXVW�UHLQVWDOO�,QWHU%DVH�WR�UHVWRUH�WKH�LVF��JGE�
VHFXULW\�GDWDEDVH�

Function Description

isc_add_user( ) Adds a user record to the password database

isc_delete_user( ) Deletes a user record from the password database

isc_modifiy_user( ) Modifies a user record in the password database
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gsec command-line tool
7KH�,QWHU%DVH�FRPPDQG�OLQH�VHFXULW\�XWLOLW\�LV�gsec��7KLV�XWLOLW\�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�
WKH�VHFXULW\�GDWDEDVH�LVF��JGE��WR�VSHFLI\�XVHU�QDPHV�DQG�SDVVZRUGV�IRU�DQ�,QWHU%DVH�VHUYHU��
7KLV�WRRO�GXSOLFDWHV�WKH�IXQFWLRQDOLW\�RI�Tasks | User Security�LQ�6HUYHU�0DQDJHU�IRU�
:LQGRZV�

7KH�VHFXULW\�GDWDEDVH��LVF��JGE��UHVLGHV�LQ�WKH�,QWHU%DVH�LQVWDOO�GLUHFWRU\��7R�FRQQHFW�WR�D�
GDWDEDVH�RQ�WKH�VHUYHU��XVHUV�PXVW�VSHFLI\�D�XVHU�QDPH�DQG�SDVVZRUG��ZKLFK�DUH�YHULILHG�
DJDLQVW�LQIRUPDWLRQ�VWRUHG�LQ�LVF��JGE��,I�D�PDWFKLQJ�URZ�LV�IRXQG��WKH�FRQQHFWLRQ�VXFFHHGV�

,03257$17 2QO\�WKH�VXSHUXVHU�FDQ�UXQ�gsec��7R�GR�WKLV��XVH�RQH�RI�WKH�IROORZLQJ�PHWKRGV�
g ,QYRNH�WKH�FRPPDQG�DV�

gsec -user sysdba -password masterkey 

g'HILQH�WKH�,6&B86(5�DQG�,6&B3$66:25'�HQYLURQPHQW�YDULDEOHV�IRU�V\VGED�EHIRUH�\RX�
LQYRNH�WKH�FRPPDQG�

g 5XQ�gsec�ZKHQ�\RX�DUH�ORJJHG�LQ�DV�URRW�RQ�81,;�RU�$GPLQLVWUDWRU�RQ�:LQGRZV 17�

7R�XVH�gsec�LQWHUDFWLYHO\��W\SH�gsec�DW�WKH�17�FRPPDQG�SURPSW��7KH�17�SURPSW�FKDQJHV�
WR�GSEC>��LQGLFDWLQJ�WKDW�\RX�DUH�LQ�LQWHUDFWLYH�PRGH��7R�TXLW�DQ�LQWHUDFWLYH�VHVVLRQ��W\SH�
48,7�

Running gsec remotely
<RX�FDQ�XVH�gsec�RQ�D�FOLHQW�KRVW�WR�DGPLQLVWHU�XVHUV�LQ�D�VHFXULW\�GDWDEDVH�RQ�D�UHPRWH�
VHUYHU��8VH�WKH��GDWDEDVH�RSWLRQ�ZLWK�D�UHPRWH�GDWDEDVH�VSHFLILFDWLRQ�WR�FRQQHFW�WR�D�UHPRWH�
LVF��JGE��)RU�H[DPSOH�

gsec -database jupiter:/usr/interbase/isc4.gdb
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Security utility commands
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�gsec�FRPPDQGV��7KH�LQLWLDO�SDUW�RI�HDFK�FRPPDQG�LV�
UHTXLUHG��7KH�SDUW�LQ�EUDFNHWV�LV�RSWLRQDO�

4 'LVSOD\LQJ�WKH�VHFXULW\�GDWDEDVH
7R�VHH�WKH�FRQWHQWV�RI�LVF��JGE��HQWHU�WKH�',63/$<�FRPPDQG�DW�WKH�GSEC>�SURPSW��$OO�WKH�
URZV�LQ�WKH�VHFXULW\�GDWDEDVH�DUH�GLVSOD\HG�

GSEC> display

user nameuid gid full name

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

FRED 123 345 Fred Flintstone

BARNEY 123 345 Barney Rubble

BETTY 123 345 Betty Ruble

1RWH�WKDW�SDVVZRUGV�DUH�QHYHU�GLVSOD\HG�

4 $GGLQJ�HQWULHV�WR�WKH�VHFXULW\�GDWDEDVH�
7R�DGG�XVHUV�WR�WKH�VHFXULW\�GDWDEDVH��XVH�WKH�DGG�FRPPDQG�

a[dd] name -pw passwd [options] 

IROORZHG�E\�D�XVHU�QDPH��WKH��SZ�RSWLRQ�IROORZHG�E\�D�SDVVZRUG��DQG�DQ\�RWKHU�RSWLRQV��DV�
VKRZQ�LQ�WKH�IROORZLQJ�WDEOH��7KH�SDVVZRUG�LV�FDVH�VHQVLWLYH��1RQH�RI�WKH�RWKHU�SDUDPHWHUV�
DUH�FDVH�VHQVLWLYH��

Command Description

di[splay] Displays all rows of isc4.gdb.

di[splay] name Displays information only for user name.

a[dd] name -pw passwd [option 
argument] 
[option argument ...] 

Adds user name to isc4.gdb with password string. Each option and 
corresponding argument specifies other data associated with the 
user, as shown in Table 6.4, “gsec options,”

mo[dify] name [options] Like add, except that name already exists in isc4.gdb.

de[lete] name Deletes user name from isc4.gdb.

h[elp] or ? Displays gsec commands and syntax.

q[uit] Quits the interactive session.

TABLE 6.3 Summary of gsec commands
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)RU�HDFK�RSWLRQ��WKH�LQLWLDO�OHWWHU�RU�OHWWHUV�DUH�UHTXLUHG�DQG�RSWLRQDO�SDUWV�DUH�HQFORVHG�LQ�
EUDFNHWV��(DFK�RSWLRQ�PXVW�EH�IROORZHG�E\�D�FRUUHVSRQGLQJ�DUJXPHQW��D�VWULQJ�WKDW�VSHFLILHV�
WKH�GDWD�WR�EH�HQWHUHG�LQWR�WKH�VSHFLILHG�FROXPQ�LQ�LVF��JGE��

)RU�H[DPSOH��WR�DGG�XVHU�MRQHV�DQG�DVVLJQ�WKH�SDVVZRUG�ZHOFRPH��HQWHU�

GSEC> add jones -pw welcome

8VH�GLVSOD\�WR�YHULI\�WKH�HQWU\��$Q�XQDVVLJQHG�8,'�RU�*,'�GHIDXOWV�WR���

GSEC> display

user name uid gid full name

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

JONES 0 0

)RU�H[DPSOH��WR�DGG�DXWKRUL]DWLRQ�IRU�D�XVHU�QDPHG�&LQGL�%URZQ�ZLWK�XVHU�QDPH�FEURZQ�DQG�
SDVVZRUG ´FRIIHH�JRµ��XVH�WKH�IROORZLQJ�gsec�FRPPDQG�

GSEC> add cbrown –pw coffee2go –fname cindi –lname brown

7R�YHULI\�WKH�QHZ�HQWU\��GLVSOD\�LVF��JGE�

GSEC> display

user name uid gid full name

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

JONES  0 0

CBROWN  0 0 CINDI  BROWN

gsec�VWRUHV�WKH�XVHU�QDPH�LQ�XSSHUFDVH�UHJDUGOHVV�RI�KRZ�LW�LV�HQWHUHG�

Option Description 

-pw User’s password (string)

-u[id] User ID (integer)

-g[id] Group ID (integer)

-f[name] User’s first name (string)

-mn[ame] User’s middle name (string)

-l[name] User’s last name (string)

TABLE 6.4 gsec options
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40RGLI\LQJ�WKH�VHFXULW\�GDWDEDVH�
7R�FKDQJH�H[LVWLQJ�HQWULHV�LQ�WKH�VHFXULW\�GDWDEDVH��XVH�WKH�PRGLI\�FRPPDQG��6XSSO\�WKH�XVHU�
QDPH�IRU�WKH�HQWU\�WR�FKDQJH��IROORZHG�E\�WKH�RSWLRQ�LQGLFDWLQJ�WKH�LWHPV�WR�FKDQJH�DQG�WKH�
FRUUHVSRQGLQJ�YDOXHV�WR�ZKLFK�WR�FKDQJH�WKHP��

)RU�H[DPSOH��WR�VHW�WKH�XVHU�,'�RI�XVHU�FEURZQ�WR���DQG�FKDQJH�WKH�ILUVW�QDPH�WR�&LQG\��HQWHU�
WKH�IROORZLQJ�FRPPDQGV�

GSEC> modify cbrown –uid 8 –fname cindy

7R�YHULI\�WKH�FKDQJHG�OLQH��XVH�GLVSOD\�IROORZHG�E\�WKH�XVHU�QDPH�

GSEC> display cbrown

user name uid gid full name

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

CBROWN 8 0 CINDY BROWN

Note 7R�PRGLI\�D�XVHU�QDPH��ILUVW�GHOHWH�WKH�HQWU\�LQ�LVF��JGE��WKHQ�HQWHU�WKH�QHZ�XVHU�QDPH�
DQG�UH�HQWHU�WKH�RWKHU�LQIRUPDWLRQ�

4 'HOHWLQJ�HQWULHV�IURP�WKH�VHFXULW\�GDWDEDVH
7R�GHOHWH�D�XVHU·V�HQWU\�LQ�LVF��JGE��XVH�GHOHWH�DQG�VSHFLI\�WKH�XVHU�QDPH�

GSEC> delete cbrown

<RX�FDQ�FRQILUP�WKDW�WKH�HQWU\�KDV�EHHQ�GHOHWHG�ZLWK�WKH�GLVSOD\�FRPPDQG�

Using gsec from the command prompt
7R�XVH�gsec�IURP�WKH�17�FRPPDQG�SURPSW��SUHFHGH�HDFK�FRPPDQG�ZLWK�gsec�DQG�SUHIL[�
HDFK�gsec�FRPPDQG�ZLWK�D�K\SKHQ������)RU�H[DPSOH��WR�DGG�XVHU�DODGGLQ�DQG�DVVLJQ�WKH�
SDVVZRUG��´VHVDPHµ��HQWHU�WKH�IROORZLQJ�DW�WKH�FRPPDQG�OLQH�

C:> gsec –add aladdin –pw sesame

7R�GLVSOD\�WKH�FRQWHQWV�RI�LVF��JGE��HQWHU�

C:> gsec –display
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gsec error messages

Error Message Causes and Suggested Actions to Take

Add record error The add command either specified an existing user, used invalid 
syntax, or was issued without appropriate privilege to run gsec. 
Change the user name or use modify on the existing user.

<string> already specified During an add or modify, you specified data for the same column 
more than once. Retype the command.

Ambiguous switch specified A command did not uniquely specify a valid operation.

Delete record error The delete command was not allowed. Check that you have 
appropriate privilege to use gsec.

Error in switch specifications This message accompanies other error messages and indicates 
that invalid syntax was used. Check other error messages for the 
cause.

Find/delete record error Either the delete command could not find a specified user, or you 
do not have appropriate privilege to use gsec.

Find/display record error Either the display command could not find a specified user, or 
you do not have appropriate privilege to use gsec.

Find/modify record error Either the modify command could not find a specified user, or 
you do not have appropriate privilege to use gsec.

Incompatible switches specified Correct the syntax and try again.

Invalid parameter, no switch defined You specified a value without a preceding argument.

Invalid switch specified You specified an unrecognized option. Fix it and try again.

Modify record error Invalid syntax for modify command. Fix it and try again. 

Also check that you have appropriate privilege to run gsec.

No user name specified Specify a user name after add, modify, or delete.

Record not found for user: <string> An entry for the specified user could not be found. Use display to 
list all users, then try again.

Unable to open database The isc4.gdb security database does not exist or cannot be 
located by the operating system.

TABLE 6.5 gsec security error messages
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7KLV�FKDSWHU�GHVFULEHV�FRQILJXUDWLRQ�DQG�PDLQWHQDQFH�LVVXHV�IRU�LQGLYLGXDO�GDWDEDVHV��
,W LQFOXGHV�WRSLFV�RI�ILOHV�DQG�ILOHV\VWHPV��GDWDEDVH�VKDGRZLQJ��DQG�GDWDEDVH�WXQLQJ�RSWLRQV�

Database files
,QWHU%DVH�GDWDEDVH�ILOHV�DUH�LQ�PDQ\�FDVHV�VHOI�FRQWDLQHG��$OO�WKH�GDWD�DQG�LQGH[HV�DUH�
PDLQWDLQHG�DV�GDWD�VWUXFWXUHV�ZLWKLQ�RQH�W\SH�RI�ILOH��7KH�WUDQVDFWLRQ�ORJ�LV�DOVR�NHSW�ZLWKLQ�
WKLV�ILOH�

,QWHU%DVH�SHUPLWV�H[WHUQDO�ILOHV�WR�EH�XVHG�DV�H[WHUQDO�WDEOHV��7KHVH�WDEOHV�DUH�RSWLRQDO��DQG�WKH\�
DUH�OLPLWHG�LQ�WKHLU�IXQFWLRQDOLW\��\RX�PD\�H[HFXWH�RQO\�6(/(&7�DQG�,16(57�RSHUDWLRQV�RQ�
H[WHUQDO�WDEOHV��\RX�FDQQRW�GHILQH�LQGH[HV�RQ�H[WHUQDO�GDWD��WKH\�DUH�RXWVLGH�RI�WKH�FRQWURO�RI�
WKH�PXOWL�JHQHUDWLRQDO�DUFKLWHFWXUH�

<RX�PD\�H[WHQG�WKH�IXQFWLRQV�DYDLODEOH�LQ�,QWHU%DVH�GDWDEDVH�PHWDGDWD�E\�FUHDWLQJ�OLEUDULHV�
RI�IXQFWLRQV�FRPSLOHG�LQ�\RXU�ODQJXDJH�RI�FKRLFH��<RX�FDQ�FRPSLOH�IXQFWLRQV�LQWR�D�G\QDPLF�
OLEUDU\��FDOOHG�D�'//�RQ�:LQGRZV��DQG�D�VKDUHG�OLEUDU\�RQ�81,;��DQG�XVH�WKHP�LQ�TXHULHV��
VWRUHG�SURFHGXUHV��WULJJHUV��YLHZV��HWF�
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,QWHU%DVH�G\QDPLFDOO\�FUHDWHV�ILOHV�LQ�WKH�WHPSRUDU\�ILOH�VSDFH�IRU�VFUDWFK�VSDFH�GXULQJ�VRUWLQJ�
RSHUDWLRQV�LQYROYLQJ�ODUJH�DPRXQWV�RI�GDWD��6HH�´7HPSRUDU\�ILOH�PDQDJHPHQWµ�RQ�SDJH ���
IRU�GHWDLOV�RQ�WHPSRUDU\�ILOHV�

File naming conventions
,QWHU%DVH�GDWDEDVH�ILOHV�DUH�JLYHQ�D�ILOH�H[WHQVLRQ�RI �JGE�E\�FRQYHQWLRQ��WKRXJK�WKH�VRIWZDUH�
GRHV�QRW�HQIRUFH�WKLV�DQG�\RX�PD\�FKRRVH�WR�XVH�DQRWKHU�ILOH�H[WHQVLRQ��)RU�SXUSRVHV�RI�WKLV�
GRFXPHQWDWLRQ��DVVXPH�WKDW �JGE�UHIHUV�WR�DQ�,QWHU%DVH�GDWDEDVH�ILOH�W\SH�

,QWHU%DVH�LV�DYDLODEOH�RQ�D�ZLGH�YDULHW\�RI�SODWIRUPV��,Q�PRVW�FDVHV�XVHUV�LQ�D�KHWHURJHQHRXV�
QHWZRUNLQJ�HQYLURQPHQW�FDQ�DFFHVV�WKHLU�,QWHU%DVH�GDWDEDVH�ILOHV�UHJDUGOHVV�RI�SODWIRUP�
GLIIHUHQFHV�EHWZHHQ�FOLHQW�DQG�VHUYHU�PDFKLQHV�LI�WKH\�NQRZ�WKH�WDUJHW�SODWIRUP·V�ILOH�QDPLQJ�
FRQYHQWLRQV�

%HFDXVH�ILOH�QDPLQJ�FRQYHQWLRQV�GLIIHU�ZLGHO\�IURP�SODWIRUP�WR�SODWIRUP��DQG�EHFDXVH�WKH�
FRUH�,QWHU%DVH�GRFXPHQWDWLRQ�VHW�LV�WKH�VDPH�IRU�HDFK�RI�WKHVH�SODWIRUPV��DOO�ILOH�QDPHV�LQ�
WH[W�DQG�LQ�H[DPSOHV�DUH�UHVWULFWHG�WR�D�EDVH�QDPH�ZLWK�D�PD[LPXP�RI�HLJKW�FKDUDFWHUV��ZLWK�
D�PD[LPXP�H[WHQVLRQ�OHQJWK�RI�WKUHH�FKDUDFWHUV��)RU�H[DPSOH��WKH�VDPSOH�GDWDEDVH�RQ�DOO�
VHUYHUV�LV�UHIHUUHG�WR�DV�HPSOR\HH�JGE�

*HQHUDOO\��,QWHU%DVH�IXOO\�VXSSRUWV�HDFK�SODWIRUP·V�ILOH�QDPLQJ�FRQYHQWLRQV��LQFOXGLQJ�WKH�XVH�
RI�QRGH�DQG�SDWK�QDPHV��,QWHU%DVH��KRZHYHU��UHFRJQL]HV�WZR�FDWHJRULHV�RI�ILOH�VSHFLILFDWLRQ�
LQ�FRPPDQGV�DQG�VWDWHPHQWV�WKDW�DFFHSW�PRUH�WKDQ�RQH�ILOH�QDPH��7KH�ILUVW�ILOH�VSHFLILFDWLRQ�
LV�FDOOHG�WKH�SULPDU\�ILOH�VSHFLILFDWLRQ��6XEVHTXHQW�ILOH�VSHFLILFDWLRQV�DUH�FDOOHG�VHFRQGDU\�ILOH�
VSHFLILFDWLRQV��6RPH�FRPPDQGV�DQG�VWDWHPHQWV�SODFH�UHVWULFWLRQV�RQ�XVLQJ�QRGH�QDPHV�ZLWK�
VHFRQGDU\�ILOH�VSHFLILFDWLRQV�

,Q�V\QWD[��ILOH�VSHFLILFDWLRQ�LV�GHQRWHG�DV�IROORZV�

’<filespec>’

4 3ULPDU\�ILOH�VSHFLILFDWLRQV
,QWHU%DVH�V\QWD[�DOZD\V�VXSSRUWV�D�IXOO�ILOH�VSHFLILFDWLRQ��LQFOXGLQJ�RSWLRQDO�QRGH�QDPH�DQG�
IXOO�SDWK��IRU�SULPDU\�ILOH�VSHFLILFDWLRQV��)RU�H[DPSOH��WKH�V\QWD[�QRWDWLRQ�IRU�&5($7(�
'$7$%$6(�DSSHDUV�DV�IROORZV�

CREATE {DATABASE | SCHEMA} ’<filespec>’ 

[USER ’username’ [PASSWORD ’password’]]

[PAGE_SIZE [=] int]

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

[DEFAULT CHARACTER SET charset]

,Q�WKLV�V\QWD[��WKH��ILOHVSHF!�WKDW�IROORZV�&5($7(�'$7$%$6(�VXSSRUWV�D�QRGH�QDPH�DQG�SDWK�
VSHFLILFDWLRQ��LQFOXGLQJ�D�SODWIRUP�VSHFLILF�GULYH�RU�YROXPH�VSHFLILFDWLRQ�
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4 6HFRQGDU\�ILOH�VSHFLILFDWLRQV
)RU�,QWHU%DVH�V\QWD[�WKDW�VXSSRUWV�PXOWLSOH�ILOH�VSHFLILFDWLRQ��VXFK�DV�&5($7(�'$7$%$6(��
DOO�ILOH�VSHFLILFDWLRQV�DIWHU�WKH�ILUVW�RQH�DUH�VHFRQGDU\��6HFRQGDU\�ILOH�VSHFLILFDWLRQV�JHQHUDOO\�
FDQQRW�LQFOXGH�D�QRGH�QDPH��EXW�FDQ�VSHFLI\�D�IXOO�SDWK�QDPH��)RU�H[DPSOH��WKH�V\QWD[�
QRWDWLRQ�IRU�&5($7(�'$7$%$6(�DSSHDUV�DV�IROORZV�

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>]

7KH�GDWDEDVH�UHVWRUH�WDVN�LQ�6HUYHU�0DQDJHU�IRU�:LQGRZV�DQG�LQ�WKH�JEDN�FRPPDQG�OLQH�
XWLOLW\�SHUPLWV�\RX�WR�FUHDWH�D�PXOWLILOH�GDWDEDVH��7KH�RQO\�ZD\�WR�DOWHU�WKH�ILOH�VL]H�DOORFDWLRQ�
DIWHU�D�GDWDEDVH�KDV�EHHQ�FUHDWHG�LV�WR�EDFN�XS�DQG�UHVWRUH�WKH�GDWDEDVH�ILOH�

On-disk structure (ODS)
(DFK�UHOHDVH�RI�,QWHU%DVH�KDV�FKDUDFWHULVWLF�IHDWXUHV�LQ�LWV�LQWHUQDO�ILOH�IRUPDW��7R�GLVWLQJXLVK�
EHWZHHQ�WKH�ILOH�IRUPDWV��,QWHU%DVH�UHFRUGV�DQ�RQ�GLVN�VWUXFWXUH��2'6��QXPEHU�LQ�WKH �JGE�
ILOH��,Q�JHQHUDO��PDMRU�2'6�YHUVLRQV��WKRVH�LQFUHPHQWLQJ�WKH�QXPEHU�WKH�OHIW�RI�WKH�GHFLPDO�
SRLQW��LQWURGXFH�IHDWXUHV�WKDW�DUH�QRW�EDFNZDUG�FRPSDWLEOH�ZLWK�HDUOLHU�2'6�YHUVLRQV��$V�D�
UHVXOW��HDUOLHU�,QWHU%DVH�VRIWZDUH�FDQQRW�RSHUDWH�RQ�D�GDWDEDVH�ILOH�ZLWK�D�ODWHU�2'6�

:KHQ�\RX�FUHDWH�D�QHZ�GDWDEDVH�RU�UHVWRUH�D�gbak�ILOH��WKH�UHVXOWLQJ �JGE�ILOH�LV�DOZD\V�FUHDWHG�
LQ�WKH�PRVW�UHFHQW�2'6�YHUVLRQ�WKDW�WKH�VRIWZDUH�VXSSRUWV��7KH�VRIWZDUH�ZLOO�QRW�DOWHU�WKH�
2'6�RI�DQ�ROGHU �JGE�ILOH�RU�SURPRWH�LW�WR�WKH�QHZHVW�2'6��EXW�VHH�EHORZ���7KHUHIRUH��WR�
XSJUDGH�WKH�2'6��\RX�PXVW�EDFN�XS�DQG�UHVWRUH�WKH�GDWDEDVH�

,QWHU%DVH���XVHV�DQ�2'6�YHUVLRQ������1HZ�IHDWXUHV�LQ�WKLV�2'6�WKDW�DUH�QRW�UHFRJQL]HG�E\�
HDUOLHU�VRIWZDUH�LQFOXGH�LQGH[HV�ZLWK�DXWRPDWLF�JDUEDJH�FROOHFWLRQ��64/�UROHV��DQG�FDVFDGLQJ�
GHFODUDWLYH�UHIHUHQWLDO�LQWHJULW\�

7KH�,QWHU%DVH���VRIWZDUH�UHDGV�WKH�2'6�RI�,QWHU%DVH������2'6�YHUVLRQ������WUDQVSDUHQWO\��
7KH�ILUVW�WLPH�WKH�,QWHU%DVH���VHUYHU�FRQQHFWV�WR�D�GDWDEDVH��WKH�2'6�LV�SURPRWHG�WR�����
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Multifile databases
,QWHU%DVH�VXSSRUWV�GDWDEDVHV�WKDW�VSDQ�PXOWLSOH�ILOHV�DQG�PXOWLSOH�ILOHV\VWHPV��<RX�FDQ�DGG�
DGGLWLRQDO�ILOHV�WR�WKH�GDWDEDVH�ZLWKRXW�KDYLQJ�WR�WDNH�LW�RII�OLQH�

)RU�H[DPSOH��LQ�isql�

CONNECT “first.gdb”;

ALTER DATABASE ADD FILE 'second.gdb' STARTING AT 50000;

g'DWD�GLVWULEXWLRQ

,QWHU%DVH�VWDUWV�ZULWLQJ�GDWD�WR�VHFRQG�JGE�RQFH�ILUVW�JGE�ILOH�ILOOV�XS��,Q�WKH�H[DPSOH�DERYH��
WKH�ILUVW�ILOH�ZLOO�EH��������SDJHV��SDJHV�DUH��.%�HDFK�E\�GHIDXOW��ORQJ��DQG�WKH�VHFRQG�ILOH�
FRQWDLQV�GDWD�LQ�H[FHVV�RI�WKH�������WK�SDJH�

7KHUH�LV�QR�JXDUDQWHH�WKDW�D�JLYHQ�WDEOH�UHVLGHV�HQWLUHO\�LQ�RQH�ILOH�RU�DQRWKHU��,QWHU%DVH�
VWRUHV�UHFRUGV�EDVHG�RQ�DYDLODEOH�VSDFH�ZLWKLQ�GDWDEDVH�ILOHV��2YHU�WLPH��UHFRUGV�IURP�D�
JLYHQ�WDEOH�WHQG�WR�VSUHDG�RYHU�DOO�WKH�ILOHV�LQ�D�PXOWLILOH�GDWDEDVH�

g0D[LPXP�QXPEHU�RI�ILOHV

,QWHU%DVH�DOORZV�XS�WR��������GDWDEDVH�ILOHV��LQFOXGLQJ�VKDGRZ�ILOHV��1RWH�WKDW�\RXU�
RSHUDWLQJ�V\VWHP�PD\�KDYH�D�PXFK�ORZHU�OLPLW�RQ�WKH�QXPEHU�RI�VLPXOWDQHRXV�RSHQ�ILOHV�
WKDW�WKH�ibserver�SURFHVV�FDQ�KDYH�

g $SSOLFDWLRQ�FRQVLGHUDWLRQV

$�PXOWLILOH�GDWDEDVH�LV�QRW�WKH�VDPH�WKLQJ�DV�PXOWLSOH�VLQJOH�ILOH�GDWDEDVHV��7KH�WDEOHV�DUH�
DOO�SDUW�RI�WKH�VDPH�GDWDEDVH�WKH\�XVHG�WR�EH�LQ��EXW�WKH\�PD\�EH�VWRUHG�DFURVV�WKH�PXOWLSOH�
ILOHV��)URP�\RXU�DSSOLFDWLRQ
V�VWDQGSRLQW��WKH\
UH�DOO�SDUW�RI�WKH�VDPH�GDWDEDVH�DQG�DUH�
DFFHVVHG�H[DFWO\�WKH�VDPH�ZD\�WKH\�ZRXOG�EH�LQ�D�VLQJOH�ILOH�GDWDEDVH�

<RXU�DSSOLFDWLRQ�GRHV�QRW�QHHG�WR�NQRZ�DERXW�DQ\�ILOHV�H[FHSW�WKH�ILUVW�RQH��$Q\�WLPH�
\RXU�GDWDEDVH�RSHUDWLRQV�DFFHVV�ZULWH�GDWD�LQ�WKH�VHFRQGDU\�ILOHV��WKH�,QWHU%DVH�VRIWZDUH�
WDNHV�FDUH�RI�LW�ZLWKRXW�UHTXLULQJ�DQ\�VSHFLDO�SURJUDPPLQJ�IURP�\RXU�DSSOLFDWLRQ��7KH�
DSSOLFDWLRQ�DWWDFKHV�WR�WKH�GDWDEDVH�E\�VSHFLI\LQJ�WKH�SDWK�RI�WKH�ILUVW�ILOH�RI�WKH�GDWDEDVH��
DSSOLFDWLRQV�GRQ
W�FKDQJH�

g 5HRUJDQL]LQJ�ILOH�DOORFDWLRQ

<RX�FDQ�UHDUUDQJH�WKH�VL]HV�RI�WKH�ILOHV�RI�D�PXOWLILOH�GDWDEDVH�GXULQJ�D�gbak�UHVWRUH�
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DATABASE FILES
7,3 $Q\�GDWDEDVH�LQ�D�SURGXFWLRQ�HQYLURQPHQW�VKRXOG�LQFOXGH�D�GHILQLWLRQ�IRU�DW�OHDVW�RQH�
VHFRQGDU\�ILOH��HYHQ�LI�WKH�FXUUHQW�VL]H�RI�WKH�GDWDEDVH�GRHV�QRW�ZDUUDQW�D�PXOWLILOH�GDWDEDVH��
'DWD�WHQG�WR�DFFXPXODWH�ZLWKRXW�ERXQG��DQG�VRPHGD\�LQ�WKH�IXWXUH�\RXU�GDWDEDVH�PLJKW�
H[FHHG�\RXU�ILOHV\VWHP�VL]H��RU�WKH�RSHUDWLQJ�V\VWHP·V�PD[LPXP�ILOH�VL]H��%\�GHILQLQJ�D�
VHFRQGDU\�ILOH��\RX�VSHFLI\�ZKDW�DFWLRQ�,QWHU%DVH�WDNHV�ZKHQ�WKH�GDWDEDVH�JURZV�EH\RQG�
WKHVH�OLPLWV��7KLV�PHDQV�WKDW�WKH�GDWDEDVH�DGPLQLVWUDWRU�LV�IUHHG�IURP�PRQLWRULQJ�WKH�
GDWDEDVH�DV�LW�DSSURDFKHV�WKH�ILOH�VL]H�OLPLW�

Read-only files and filesystems
,QWHU%DVH�GDWDEDVH�ILOHV�PXVW�EH�ZULWDEOH�E\�WKH�ibserver�SURFHVV��DQG�WKH�ILOHV�PXVW�UHVLGH�
RQ�ZULWDEOH�PHGLD��(YHQ�DSSOLFDWLRQV�WKDW�XVH�D�GDWDEDVH�H[FOXVLYHO\�IRU�UHDG�RQO\�RSHUDWLRQV�
PXVW�VWDUW�D�WUDQVDFWLRQ��7KH�WUDQVDFWLRQ�VWDWHV�DUH�NHSW�LQ�DQ�LQWHUQDO�LQYHQWRU\�GDWD�VWUXFWXUH�
ZLWKLQ�WKH �JGE�ILOH��7KHUHIRUH�DQ\�WUDQVDFWLRQ�DJDLQVW�WKH�GDWDEDVH�UHTXLUHV�WKH�DELOLW\�WR�ZULWH�
WR�WKH�WUDQVDFWLRQ�LQYHQWRU\�

8QGHU�ERWK�:LQGRZV�17�DQG�81,;��GDWDEDVH�ILOHV�PXVW�KDYH�ILOH�SHUPLVVLRQV�WKDW�SHUPLW�
WKH�XVHU�LG�WKDW�WKH�ibserver�SURFHVV�LV�UXQQLQJ�DV�WR�ZULWH�WR�WKH�ILOH��+RZHYHU��\RXU�
RSHUDWLQJ�HQYLURQPHQW�RU�ILOHV\VWHP�PD\�EH�FRQILJXUHG�WR�FUHDWH�ILOHV�E\�GHIDXOW�WR�KDYH�
OLPLWHG�ILOH�SULYLOHJHV��,I�\RX�DWWHPSW�WR�DWWDFK�WR�D�GDWDEDVH�DQG�JHW�DQ�HUURU�RI�´XQDYDLODEOH�
GDWDEDVH�µ�ILUVW�FKHFN�WR�VHH�LI�WKH �JGE�ILOH·V�SHUPLVVLRQV�DUH�VXFK�WKDW�WKH�XVHU�LG�RI�WKH�
ibserver�SURFHVV�KDV�ZULWH�SULYLOHJH�

7,3 ,I�\RX�DUH�GHVLJQLQJ�D�SURGXFW�WR�GLVWULEXWH�LQFOXGLQJ�DQ�,QWHU%DVH�GDWDEDVH��SXW�D�gbak�ILOH�
RI�WKH�GDWDEDVH�RQ�&'�520��$V�SDUW�RI�WKH�LQVWDOODWLRQ��UHVWRUH�WKH�GDWDEDVH�WR�WKH�
ZRUNVWDWLRQ·V�KDUG�GLVN�

Networked filesystems
$Q�,QWHU%DVH�GDWDEDVH�PXVW�UHVLGH�RQ�D�GLVN�ORFDO�WR�WKH�VHUYHU�VRIWZDUH�WKDW�DFFHVVHV�LW��7KH�
GDWDEDVH�ILOH��LQFOXGLQJ�DQ\�VHFRQGDU\�ILOHV�DQG�VKDGRZ�ILOHV��PD\�QRW�UHVLGH�RQ�QHWZRUNHG�RU�
UHPRWH�ILOHV\VWHPV��FDOOHG�PDSSHG�GULYHV�RQ�:LQGRZV�DQG�1)6�ILOHV\VWHPV�RQ�81,;���
([WHUQDO�WDEOHV�DQG�8')�OLEUDULHV�PD\�UHVLGH�RQ�QHWZRUNHG�ILOHV\VWHPV��EXW�WKLV�SUDFWLFH�LV�
QRW�UHFRPPHQGHG�EHFDXVH�QHWZRUNHG�ILOHV\VWHPV�PD\�VXIIHU�IURP�LQWHUPLWWHQW�DYDLODELOLW\�

2Q�81,;��WKH�,QWHU%DVH�VRIWZDUH�GHWHFWV�WKDW�D�GDWDEDVH�ILOH�LV�ORFDWHG�RQ�DQ�1)6�ILOHV\VWHP��
,Q�WKLV�FDVH��LW�LQYRNHV�WKH�UHPRWH�DFFHVV�PHWKRG�WR�FRQWDFW�DQ�,QWHU%DVH�VHUYHU�SURFHVV�
UXQQLQJ�RQ�WKH�KRVW�WKDW�H[SRUWHG�WKH�ILOHV\VWHP��,I�WKHUH�LV�QR�,QWHU%DVH�VHUYHU�VRIWZDUH�
UXQQLQJ�RQ�WKDW�QRGH��DQ\�FRQQHFWLRQ�WR�WKH�GDWDEDVH�IDLOV�
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Shadowing
,QWHU%DVH�OHWV�\RX�UHFRYHU�D�GDWDEDVH�LQ�FDVH�RI�GLVN�IDLOXUH��QHWZRUN�IDLOXUH��RU�DFFLGHQWDO�
GHOHWLRQ�RI�WKH�GDWDEDVH��7KH�UHFRYHU\�PHWKRG�LV�FDOOHG�GLVN�VKDGRZLQJ��RU�VRPHWLPHV�MXVW�
VKDGRZLQJ��7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�VHW�XS�DQG�XVH�VKDGRZLQJ�7KLV�VHFWLRQ�GHVFULEHV�WKH�
YDULRXV�WDVNV�LQYROYHG�LQ�VKDGRZLQJ��DV�ZHOO�DV�WKH�DGYDQWDJHV�DQG�OLPLWDWLRQV�RI�VKDGRZLQJ�

Tasks for shadowing
7KH�PDLQ�WDVNV�LQ�VHWWLQJ�XS�DQG�PDLQWDLQLQJ�VKDGRZLQJ�DUH�DV�IROORZV�

g &UHDWLQJ�D�VKDGRZ�

6KDGRZLQJ�EHJLQV�ZLWK�WKH�FUHDWLRQ�RI�D�VKDGRZ��$�VKDGRZ�LV�DQ�LGHQWLFDO��SK\VLFDO�FRS\�RI�D�
GDWDEDVH��:KHQ�D�VKDGRZ�LV�GHILQHG�IRU�D�GDWDEDVH��FKDQJHV�WR�WKH�GDWDEDVH�DUH�ZULWWHQ�
VLPXOWDQHRXVO\�WR�LWV�VKDGRZ��,Q�WKLV�ZD\��WKH�VKDGRZ�DOZD\V�UHIOHFWV�WKH�FXUUHQW�VWDWH�RI�WKH�
GDWDEDVH��)RU�LQIRUPDWLRQ�DERXW�WKH�GLIIHUHQW�ZD\V�WR�GHILQH�D�VKDGRZ��VHH�´&UHDWLQJ�D�
VKDGRZµ�RQ�SDJH ����

g $FWLYDWLQJ�D�VKDGRZ�

,I�VRPHWKLQJ�KDSSHQV�WR�PDNH�D�GDWDEDVH�XQDYDLODEOH��WKH�VKDGRZ�FDQ�EH�DFWLYDWHG��$FWLYDWLQJ�
D�VKDGRZ�PHDQV�LW�´WDNHV�RYHUµ�IRU�WKH�GDWDEDVH��WKH�VKDGRZ�EHFRPHV�DFFHVVLEOH�WR�XVHUV�DV�
WKH�PDLQ�GDWDEDVH��$FWLYDWLQJ�D�VKDGRZ�KDSSHQV�HLWKHU�DXWRPDWLFDOO\�RU�WKURXJK�WKH�
LQWHUYHQWLRQ�RI�D�'%$��GHSHQGLQJ�RQ�KRZ�WKH�VKDGRZ�ZDV�GHILQHG��)RU�PRUH�LQIRUPDWLRQ�
DERXW�DFWLYDWLQJ�D�VKDGRZ��VHH� $́FWLYDWLQJ�D�VKDGRZµ�RQ�SDJH ����

g'HOHWLQJ�D�VKDGRZ�

,I�VKDGRZLQJ�LV�QR�ORQJHU�GHVLUHG��LW�FDQ�EH�VWRSSHG�E\�GHOHWLQJ�WKH�VKDGRZ��)RU�PRUH�
LQIRUPDWLRQ�DERXW�GHOHWLQJ�D�VKDGRZ��VHH�´'URSSLQJ�D�VKDGRZµ�RQ�SDJH ����

g $GGLQJ�ILOHV�WR�D�VKDGRZ�

$�VKDGRZ�FDQ�FRQVLVW�RI�PRUH�WKDQ�RQH�ILOH��$V�VKDGRZV�JURZ�LQ�VL]H��ILOHV�FDQ�EH�DGGHG�WR�
DFFRPPRGDWH�WKH�LQFUHDVHG�VSDFH�UHTXLUHPHQWV��)RU�PRUH�LQIRUPDWLRQ�DERXW�DGGLQJ�VKDGRZ�
ILOHV��VHH� $́GGLQJ�D�VKDGRZ�ILOHµ�RQ�SDJH ����

Advantages of shadowing
6KDGRZLQJ�RIIHUV�VHYHUDO�DGYDQWDJHV�

g 5HFRYHU\�LV�TXLFN��$FWLYDWLQJ�D�VKDGRZ�PDNHV�LW�DYDLODEOH�LPPHGLDWHO\�
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SHADOWING
g &UHDWLQJ�D�VKDGRZ�GRHV�QRW�UHTXLUH�H[FOXVLYH�DFFHVV�WR�WKH�GDWDEDVH�
g 6KDGRZ�ILOHV�XVH�WKH�VDPH�DPRXQW�RI�GLVN�VSDFH�DV�WKH�GDWDEDVH��/RJ�ILOHV��RQ�WKH�RWKHU�KDQG��
FDQ�JURZ�ZHOO�EH\RQG�WKH�VL]H�RI�WKH�GDWDEDVH�

g <RX�FDQ�FRQWURO�WKH�DOORFDWLRQ�RI�GLVN�VSDFH��$�VKDGRZ�FDQ�VSDQ�PXOWLSOH�ILOHV�RQ�PXOWLSOH�
GLVNV�

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

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

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

g 6KDGRZLQJ�LV�QRW�DQ�LPSOHPHQWDWLRQ�RI�UHSOLFDWLRQ��6KDGRZLQJ�LV�RQH�ZD\�ZULWLQJ��GXSOLFDWLQJ�
HYHU\�ZULWH�RSHUDWLRQ�RQ�WKH�PDVWHU�GDWDEDVH��&OLHQW�DSSOLFDWLRQV�FDQQRW�DFFHVV�WKH�VKDGRZ�
ILOH�GLUHFWO\�

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

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

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

Creating a shadow
$�VKDGRZ�LV�FUHDWHG�ZLWK�WKH�&5($7(�6+$'2:�VWDWHPHQW�LQ�64/��%HFDXVH�WKLV�GRHV�QRW�
UHTXLUH�H[FOXVLYH�DFFHVV��LW�FDQ�EH�GRQH�ZLWKRXW�DIIHFWLQJ�XVHUV��)RU�GHWDLOHG�LQIRUPDWLRQ�
DERXW�&5($7(�6+$'2:��VHH�WKH�/DQJXDJH�5HIHUHQFH��

%HIRUH�FUHDWLQJ�D�VKDGRZ��FRQVLGHU�WKH�IROORZLQJ�WRSLFV�
g 7KH�ORFDWLRQ�RI�WKH�VKDGRZ

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

g'LVWULEXWLQJ�WKH�VKDGRZ
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$�VKDGRZ�FDQ�EH�FUHDWHG�DV�D�VLQJOH�GLVN�ILOH�FDOOHG�D�VKDGRZ�ILOH�RU�DV�PXOWLSOH�ILOHV�FDOOHG�D�
VKDGRZ�VHW��7R�LPSURYH�VSDFH�DOORFDWLRQ�DQG�GLVN�,�2��HDFK�ILOH�LQ�D�VKDGRZ�VHW�FDQ�EH�SODFHG�
RQ�D�GLIIHUHQW�GLVN�

g 8VHU�DFFHVV�WR�WKH�GDWDEDVH

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

g $XWRPDWLF�VKDGRZ�FUHDWLRQ

7R�HQVXUH�WKDW�D�QHZ�VKDGRZ�LV�DXWRPDWLFDOO\�FUHDWHG��FUHDWH�D�FRQGLWLRQDO�VKDGRZ��)RU�PRUH�
LQIRUPDWLRQ��VHH�´&UHDWLQJ�D�&RQGLWLRQDO�6KDGRZ�µ�LQ�WKLV�FKDSWHU�

7KH�QH[W�VHFWLRQV�GHVFULEH�KRZ�WR�FUHDWH�VKDGRZV�ZLWK�YDULRXV�RSWLRQV�
g 6LQJOH�ILOH�RU�PXOWLILOH�VKDGRZV
g $XWR�RU�PDQXDO�VKDGRZV
g &RQGLWLRQDO�VKDGRZV

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

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

SQL> CREATE SHADOW 1 ’/usr/interbase/examples/employee.shd’;

7KH�QDPH�RI�WKH�VKDGRZ�ILOH�LV�HPSOR\HH�VKG��DQG�LW�LV�LGHQWLILHG�E\�WKH�QXPEHU����9HULI\�WKDW�
WKH�VKDGRZ�KDV�EHHQ�FUHDWHG�E\�XVLQJ�WKH�isql�FRPPDQG�6+2:�'$7$%$6(�

SQL> SHOW DATABASE;

Database: employee.gdb

 Shadow 1: ’/usr/interbase/examples/employee.shd’ auto 

PAGE_SIZE 1024 

Number of DB pages allocated = 392 

Sweep interval = 20000 

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

4 &UHDWLQJ�D�PXOWLILOH�VKDGRZ
,I�WKH�VL]H�RI�D�GDWDEDVH�H[FHHGV�WKH�VSDFH�DYDLODEOH�RQ�RQH�GLVN��FUHDWH�D�PXOWLILOH�VKDGRZ�DQG�
VSUHDG�WKH�ILOHV�RYHU�VHYHUDO�GLVNV��7R�FUHDWH�D�PXOWLILOH�VKDGRZ��VSHFLI\�WKH�QDPH�DQG�VL]H�RI�
HDFK�ILOH�LQ�WKH�VKDGRZ�VHW��)RU�H[DPSOH�
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SHADOWING
SQL> CREATE SHADOW 1 ’employee.shd’ LENGTH 1000

CON> FILE ’emp1.shd’ LENGTH 2000

CON> FILE ’emp2.shd’ LENGTH 2000;

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

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

SQL> CREATE SHADOW 1 ’employee.shd’ LENGTH 1000

CON> FILE ’emp1.shd’ STARTING AT 1000

CON> FILE ’emp2.shd’ STARTING AT 3000;

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

SQL> SHOW DATABASE;

Database: employee.gdb

 Shadow 1: ’/usr/interbase/examples/employee.shd’ auto length 1000 

 file /usr/interbase/examples/emp1.shd length 2000 starting 1000

 file /usr/interbase/examples/emp2.shd length 2000 starting 3000

PAGE_SIZE 1024 

Number of DB pages allocated = 392 

Sweep interval = 20000

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

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

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

SQL> CREATE SHADOW 1 AUTO ’employee.shd’;

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

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

MANUAL MODE

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

SQL> CREATE SHADOW 1 MANUAL ’employee.shd’;

0DQXDO�PRGH�LV�XVHIXO�ZKHQ�FRQWLQXRXV�VKDGRZLQJ�LV�PRUH�LPSRUWDQW�WKDQ�FRQWLQXRXV�
RSHUDWLRQ�RI�WKH�GDWDEDVH��:KHQ�D�PDQXDO�PRGH�VKDGRZ�EHFRPHV�XQDYDLODEOH��IXUWKHU�
DWWDFKPHQWV�WR�WKH�GDWDEDVH�DUH�SUHYHQWHG��7R�DOORZ�GDWDEDVH�DWWDFKPHQWV�DJDLQ��HQWHU�WKH�
IROORZLQJ�FRPPDQG�

gfix –kill database

7KLV�FRPPDQG�GHOHWHV�PHWDGDWD�UHIHUHQFHV�WR�WKH�XQDYDLODEOH�VKDGRZ�FRUUHVSRQGLQJ�WR�
GDWDEDVH��$IWHU�GHOHWLQJ�WKH�UHIHUHQFHV��D�QHZ�VKDGRZ�FDQ�EH�FUHDWHG�LI�VKDGRZLQJ�QHHGV�WR�
UHVXPH�

Mode Advantage Disadvantage

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

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

Manual Prevents the database from running 
unintentionally without a shadow

Database operation is halted until the problem 
is fixed

Needs intervention of the DBA

TABLE 7.1 Auto vs. manual shadows
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SHADOWING
4 &RQGLWLRQDO�VKDGRZV
<RX�FDQ�GHILQH�D�VKDGRZ�VXFK�WKDW�LI�LW�UHSODFHV�D�GDWDEDVH��WKH�VHUYHU�ZLOO�FUHDWH�D�QHZ�
VKDGRZ�ILOH��DOORZLQJ�VKDGRZLQJ�WR�FRQWLQXH�XQLQWHUUXSWHG��$�VKDGRZ�GHILQHG�ZLWK�WKLV�
EHKDYLRU�LV�FDOOHG�D�FRQGLWLRQDO�VKDGRZ��

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

SQL> CREATE SHADOW 3 CONDITIONAL ’atlas.shd’;

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

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

Activating a shadow
:KHQ�D�GDWDEDVH�EHFRPHV�XQDYDLODEOH��GDWDEDVH�RSHUDWLRQV�DUH�UHVXPHG�E\�DFWLYDWLQJ�WKH�
VKDGRZ��7R�GR�VR��XVH�gfix�ZLWK�WKH�²DFWLYDWH��RU�²D��RSWLRQ��

,03257$17 %HIRUH�DFWLYDWLQJ�D�VKDGRZ��FKHFN�WKDW�WKH�PDLQ�GDWDEDVH�LV�XQDYDLODEOH��,I�D�VKDGRZ�LV�
DFWLYDWHG�ZKLOH�WKH�PDLQ�GDWDEDVH�LV�DYDLODEOH��WKH�VKDGRZ�FDQ�EH�FRUUXSWHG�E\�H[LVWLQJ�
DWWDFKPHQWV�WR�WKH�PDLQ�GDWDEDVH�

7R�DFWLYDWH�D�VKDGRZ��VSHFLI\�WKH�SDWK�QDPH�RI�LWV�SULPDU\�ILOH��)RU�H[DPSOH��LI�GDWDEDVH�
HPSOR\HH�JGE�KDV�D�VKDGRZ�QDPHG�HPSOR\HH�VKG��HQWHU�

gfix –a employee.shd

$IWHU�D�VKDGRZ�LV�DFWLYDWHG��\RX�VKRXOG�FKDQJH�LWV�QDPH�WR�WKH�QDPH�RI�\RXU�RULJLQDO�GDWDEDVH��
7KHQ��FUHDWH�D�QHZ�VKDGRZ�LI�VKDGRZLQJ�QHHGV�WR�FRQWLQXH�DQG�LI�DQRWKHU�GLVN�GULYH�LV�
DYDLODEOH�

Dropping a shadow
7R�VWRS�VKDGRZLQJ��XVH�WKH�VKDGRZ�QXPEHU�DV�DQ�DUJXPHQW�WR�WKH�'523�6+$'2:�
VWDWHPHQW��)RU�H[DPSOH�

SQL> DROP SHADOW 1

,I�\RX�QHHG�WR�ORRN�XS�WKH�VKDGRZ�QXPEHU��XVH�WKH�isql�FRPPDQG�6+2:�'$7$%$6(�
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CHAPTER 7 DATABASE CONFIGURATION AND MAINTENANCE
,03257$17 '523�6+$'2:�GHOHWHV�VKDGRZ�UHIHUHQFHV�IURP�D�GDWDEDVH·V�PHWDGDWD��DV�ZHOO�DV�WKH�
SK\VLFDO�ILOHV�RQ�GLVN��2QFH�WKH�ILOHV�KDYH�EHHQ�UHPRYHG�IURP�GLVN��WKHUH�LV�QR�RSSRUWXQLW\�
WR�UHFRYHU�WKHP��+RZHYHU��D�VKDGRZ�LV�PHUHO\�D�FRS\�RI�DQ�H[LVWLQJ�GDWDEDVH��VR�WKH�QHZ�
VKDGRZ�LV�LGHQWLFDO�WR�WKH�GURSSHG�VKDGRZ�

Adding a shadow file
,I�D�GDWDEDVH�LV�H[SHFWHG�WR�LQFUHDVH�LQ�VL]H��FRQVLGHU�DGGLQJ�ILOHV�WR�LWV�VKDGRZ��7R�DGG�D�
VKDGRZ�ILOH��ILUVW�XVH�'523�6+$'2:�WR�GHOHWH�WKH�H[LVWLQJ�VKDGRZ��WKHQ�XVH�&5($7(�
6+$'2:�WR�FUHDWH�D�PXOWLILOH�VKDGRZ�

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

Database configuration using Server Manager for Windows
7R�SHUIRUP�GDWDEDVH�PDLQWHQDQFH�DQG�FRQILJXUDWLRQ��ILUVW�FKRRVH�D�GDWDEDVH�IURP�WKH�
VHUYHU�GDWDEDVH�WUHH�

�� ([SDQG�WKH�VHUYHU�GDWDEDVH�WUHH�WR�GLVSOD\�WKH�GDWDEDVH�RQ�ZKLFK�WR�SHUIRUP�
PDLQWHQDQFH�

�� ,Q�DQ�H[SDQGHG�WUHH��FOLFN�WKH�GDWDEDVH�QDPH�WR�KLJKOLJKW�LW��7KH�KLJKOLJKWHG�
GDWDEDVH�LV�WKH�RQH�RQ�ZKLFK�6HUYHU�0DQDJHU�RSHUDWHV��UHIHUUHG�WR�DV�WKH�FXUUHQW�
GDWDEDVH��:KHQ�D�GDWDEDVH�LV�KLJKOLJKWHG��WKH�VHUYHU�RQ�ZKLFK�WKH�GDWDEDVH�UHVLGHV�
EHFRPHV�WKH�FXUUHQW�VHUYHU��$Q\�DFWLRQV�RI�6HUYHU�0DQDJHU�WKHQ�DIIHFW�WKDW�VHUYHU�

7KH�QDPH�RI�WKH�FXUUHQW�GDWDEDVH�DQG�LWV�RZQHU�DUH�GLVSOD\HG�LQ�WKH�VXPPDU\�LQIRUPDWLRQ�
DUHD�LQ�WKH�OHIW�SDQH��DORQJ�ZLWK�WKH�YHUVLRQV�RI�WKH�,QWHU%DVH�VHUYHU��FOLHQW��DQG�DFFHVV�
PHWKRG��

7R�YLHZ�DQG�FRQILJXUH�GDWDEDVH�SURSHUWLHV��FKRRVH�Maintenance | Database Properties�
IURP�WKH�0DLQ�0HQX��WRROEDU��RU�SRSXS�PHQX��7KH�'DWDEDVH�3URSHUWLHV�GLDORJ�DSSHDUV�
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SWEEP INTERVAL AND AUTOMATED HOUSEKEEPING
FIGURE 7.1 Database properties dialog

7KLV�GLDORJ�FRQWDLQV�D�6XPPDU\�,QIRUPDWLRQ�DUHD�WKDW�GLVSOD\V�SURSHUWLHV�EXW�GRHV�QRW�DOORZ�
PRGLILFDWLRQ�RI�WKHP�DQG�D�&RQILJXUDWLRQ�DUHD�WKDW�GRHV�DOORZ�PRGLILFDWLRQ�RI�WKH�
SDUDPHWHUV�

7KH�6XPPDU\�,QIRUPDWLRQ�DUHD�GLVSOD\V�
g'DWDEDVH�QDPH�
g 8VHU�QDPH�RI�WKH�GDWDEDVH�RZQHU�
g'DWDEDVH�3DJH�6L]H�
g1XPEHU�RI�DOORFDWHG�SDJHV�
g 6HFRQGDU\�ILOH�QDPHV�DQG�VL]HV�

7KH�FRQILJXUDWLRQ�DUHD�GLVSOD\V�DQG�DOORZV�PRGLILFDWLRQ�RI�
g 6ZHHS�LQWHUYDO�
g (QDEOLQJ�RI�IRUFHG�ZULWHV�

Sweep interval and automated housekeeping
6ZHHSLQJ�D�GDWDEDVH�LV�D�V\VWHPDWLF�ZD\�RI�UHPRYLQJ�RXWGDWHG�UHFRUGV�IURP�WKH�GDWDEDVH��
3HULRGLF�VZHHSLQJ�SUHYHQWV�D�GDWDEDVH�IURP�JURZLQJ�WRR�ODUJH��+RZHYHU��VZHHSLQJ�FDQ�DOVR�
VORZ�V\VWHP�SHUIRUPDQFH��

$V�D�'%$��\RX�FDQ�WXQH�GDWDEDVH�VZHHSLQJ��EDODQFLQJ�LWV�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�WR�
EHVW�VDWLVI\�XVHUV·�QHHGV��
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CHAPTER 7 DATABASE CONFIGURATION AND MAINTENANCE
Overview of sweeping
,QWHU%DVH�XVHV�D�PXOWL�JHQHUDWLRQDO�DUFKLWHFWXUH��7KLV�PHDQV�WKDW�PXOWLSOH�YHUVLRQV�RI�GDWD�
UHFRUGV�DUH�VWRUHG�GLUHFWO\�RQ�WKH�GDWD�SDJHV��:KHQ�D�UHFRUG�LV�XSGDWHG�RU�GHOHWHG��,QWHU%DVH�
NHHSV�D�FRS\�RI�WKH�ROG�VWDWH�RI�WKH�UHFRUG�DQG�FUHDWHV�D�QHZ�YHUVLRQ��7KLV�FDQ�LQFUHDVH�WKH�
VL]H�RI�D�GDWDEDVH�

GARBAGE COLLECTION

7R�OLPLW�WKH�JURZWK�RI�WKH�GDWDEDVH��,QWHU%DVH�SHUIRUPV�JDUEDJH�FROOHFWLRQ��ZKLFK�IUHHV�XS�VSDFH�
DOORFDWHG�WR�RXWGDWHG�YHUVLRQV�RI�D�UHFRUG��:KHQHYHU�D�WUDQVDFWLRQ�DFFHVVHV�D�UHFRUG��
RXWGDWHG�YHUVLRQV�RI�WKDW�UHFRUG�DUH�JDUEDJH�FROOHFWHG��5HFRUGV�WKDW�ZHUH�UROOHG�EDFN�DUH�QRW�
EH�JDUEDJH�FROOHFWHG��7R�JXDUDQWHH�WKDW�DOO�UHFRUGV�DUH�JDUEDJH�FROOHFWHG��LQFOXGLQJ�WKRVH�WKDW�
ZHUH�UROOHG�EDFN��,QWHU%DVH�SHULRGLFDOO\�´VZHHSVµ�WKH�GDWDEDVH�

AUTOMATIC HOUSEKEEPING

,I�D�WUDQVDFWLRQ�LV�OHIW�LQ�DQ�DFWLYH��XQUHVROYHG��VWDWH��WKLV�LV�DQ�´LQWHUHVWLQJµ�WUDQVDFWLRQ��,Q�D�
JLYHQ�GDWDEDVH·V�WUDQVDFWLRQ�LQYHQWRU\��WKH�ILUVW�WUDQVDFWLRQ�ZLWK�D�VWDWH�RWKHU�WKDQ�FRPPLWWHG�
LV�NQRZQ�DV�WKH�2OGHVW�,QWHUHVWLQJ�7UDQVDFWLRQ��2,7���,I�D�FOLHQW�VWDUWV�D�QHZ�WUDQVDFWLRQ�DQG�
WKH�WUDQVDFWLRQ�QXPEHU�LV�JUHDWHU�WKDQ�D�FHUWDLQ�WKUHVKROG�SDVW�WKH�QXPEHU�RI�WKH�2,7��WKH�
,QWHU%DVH�VHUYHU�LQLWLDWHV�D�IXOO�VZHHS�RI�WKH�GDWDEDVH��%\�GHIDXOW��WKLV�WKUHVKROG�LV��������
WUDQVDFWLRQV��DQG�LV�FRQILJXUDEOH��VHH�´6HWWLQJ�WKH�VZHHS�LQWHUYDOµ�RQ�SDJH �����

Note ,W�LV�D�VXEWOH�EXW�LPSRUWDQW�GLVWLQFWLRQ�WKDW�WKH�DXWRPDWLF�VZHHS�GRHV�QRW�QHFHVVDULO\�
RFFXU�HYHU\��������WUDQVDFWLRQV��,W�LV�RQO\�ZKHQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�2,7�DQG�WKH�QHZHVW�
WUDQVDFWLRQ�UHDFKHV�WKH�WKUHVKROG��,I�HYHU\�WUDQVDFWLRQ�WR�WKH�GDWDEDVH�LV�FRPPLWWHG�SURPSWO\��
WKHQ�WKLV�GLIIHUHQFH�LW�LV�QRW�OLNHO\�WR�EH�JUHDW�HQRXJK�WR�WULJJHU�WKH�DXWRPDWLF�VZHHS�

7KH�,QWHU%DVH�VHUYHU�SURFHVV�LQLWLDWHV�D�VSHFLDO�WKUHDG�WR�SHUIRUP�WKLV�VZHHS�DV\QFKURQRXVO\��
VR�WKDW�WKH�FOLHQW�SURFHVV�FDQ�FRQWLQXH�IXQFWLRQLQJ��XQDIIHFWHG�E\�WKH�DPRXQW�RI�ZRUN�GRQH�
E\�WKH�VZHHS�

7,3 6ZHHSLQJ�D�GDWDEDVH�LV�QRW�WKH�RQO\�ZD\�WR�SHUIRUP�V\VWHPDWLF�JDUEDJH�FROOHFWLRQ��%DFNLQJ�
XS�D�GDWDEDVH�DFKLHYHV�WKH�VDPH�UHVXOW��EHFDXVH�WKH�,QWHU%DVH�VHUYHU�PXVW�UHDG�HYHU\�UHFRUG��
DQ�DFWLRQ�WKDW�IRUFHV�JDUEDJH�FROOHFWLRQ�WKURXJKRXW�WKH�GDWDEDVH��$V�D�UHVXOW��UHJXODUO\�
EDFNLQJ�XS�D�GDWDEDVH�FDQ�UHGXFH�WKH�QHHG�WR�VZHHS��7KLV�HQDEOHV�\RX�WR�PDLQWDLQ�EHWWHU�
DSSOLFDWLRQ�SHUIRUPDQFH��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�DGYDQWDJHV�RI�EDFNLQJ�XS�DQG�
UHVWRULQJ��VHH�´%HQHILWV�RI�EDFNXS�DQG�UHVWRUHµ�RQ�SDJH ����

CONFIGURING SWEEPING

7KH�'DWDEDVH�0DLQWHQDQFH�ZLQGRZ�HQDEOHV�\RX�WR�FRQWURO�VHYHUDO�DVSHFWV�RI�GDWDEDVH�
VZHHSLQJ��<RX�FDQ�
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SWEEP INTERVAL AND AUTOMATED HOUSEKEEPING
g &KDQJH�WKH�DXWRPDWLF�VZHHS�LQWHUYDO�
g'LVDEOH�DXWRPDWLF�VZHHSLQJ�
g 6ZHHS�D�GDWDEDVH�LPPHGLDWHO\�

7KH�ILUVW�WZR�IXQFWLRQV�DUH�SHUIRUPHG�LQ�WKH�'DWDEDVH�3URSHUWLHV�GLDORJ��7KH�ODVW�LV�
SHUIRUPHG�ZLWK�WKH�Maintenance | Database Sweep�PHQX�FRPPDQG�

Setting the sweep interval
7R�VHW�WKH�DXWRPDWLF�VZHHS�WKUHVKROG��W\SH�WKH�QXPEHU�RI�WUDQVDFWLRQV�EHWZHHQ�HDFK�
GDWDEDVH�VZHHS�LQ�WKH�6ZHHS�,QWHUYDO�WH[W�ILHOG��)RU�H[DPSOH��WR�VHW�WKH�VZHHS�WKUHVKROG�WR�
�������WUDQVDFWLRQV��W\SH�������LQ�WKH�WH[W�ILHOG�

6ZHHSLQJ�D�GDWDEDVH�FDQ�DIIHFW�WUDQVDFWLRQ�VWDUW�XS�LI�UROOHG�EDFN�WUDQVDFWLRQV�H[LVW�LQ�WKH�
GDWDEDVH��$V�WKH�WLPH�VLQFH�WKH�ODVW�VZHHS�LQFUHDVHV��WKH�WLPH�IRU�WUDQVDFWLRQ�VWDUW�XS�PD\�DOVR�
LQFUHDVH��/RZHULQJ�WKH�VZHHS�LQWHUYDO�PD\�KHOS�UHGXFH�WKH�WLPH�IRU�WUDQVDFWLRQ�VWDUW�XS�

2Q�WKH�RWKHU�KDQG��IUHTXHQW�GDWDEDVH�VZHHSV�PD\�UHGXFH�DSSOLFDWLRQ�SHUIRUPDQFH��5DLVLQJ�
WKH�VZHHS�LQWHUYDO�PD\�KHOS�LPSURYH�RYHUDOO�SHUIRUPDQFH��7KH�'%$�VKRXOG�ZHLJK�WKH�LVVXHV�
IRU�WKH�DIIHFWHG�DSSOLFDWLRQV�DQG�GHFLGH�ZKHWKHU�WKH�VZHHS�LQWHUYDO�SURYLGHV�WKH�GHVLUHG�
GDWDEDVH�SHUIRUPDQFH�

7,3 8QOHVV�WKH�GDWDEDVH�FRQWDLQV�PDQ\�UROOHG�EDFN�WUDQVDFWLRQV��FKDQJLQJ�WKH�VZHHS�LQWHUYDO�KDV�
OLWWOH�HIIHFW�RQ�GDWDEDVH�VL]H��$V�D�UHVXOW��LW�LV�PRUH�FRPPRQ�IRU�D�'%$�WR�WXQH�WKH�GDWDEDVH�
E\�GLVDEOLQJ�VZHHSLQJ�DQG�SHUIRUPLQJ�LW�DW�VSHFLILF�WLPHV��7KHVH�DFWLYLWLHV�DUH�GHVFULEHG�LQ�
WKH�QH[W�WZR�VHFWLRQV�

Disabling automatic sweeping
7R�GLVDEOH�DXWRPDWLF�VZHHSLQJ��VHW�WKH�VZHHS�LQWHUYDO�WR�]HUR������'LVDEOLQJ�DXWRPDWLF�
VZHHSLQJ�LV�XVHIXO�LI�

g0D[LPXP�WKURXJKSXW�LV�LPSRUWDQW��7UDQVDFWLRQV�DUH�QHYHU�GHOD\HG�E\�VZHHSLQJ�
g <RX�ZDQW�WR�VFKHGXOH�VZHHSLQJ�DW�VSHFLILF�WLPHV��<RX�FDQ�PDQXDOO\�VZHHS�WKH�GDWDEDVH�DW�DQ\�
WLPH��,W�LV�FRPPRQ�WR�VFKHGXOH�VZHHSV�DW�D�WLPH�RI�OHDVW�DFWLYLW\�RQ�WKH�GDWDEDVH�VHUYHU��WR�
DYRLG�FRPSHWLQJ�IRU�UHVRXUFHV�ZLWK�FOLHQWV�
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CHAPTER 7 DATABASE CONFIGURATION AND MAINTENANCE
Performing an immediate database sweep
7R�SHUIRUP�D�GDWDEDVH�VZHHS��FKRRVH�Maintenance | Database Sweep�IURP�WKH�0DLQ�
0HQX��WRROEDU��RU�SRSXS�PHQX�

7KLV�RSHUDWLRQ�UXQV�DQ�LPPHGLDWH�VZHHS�RI�WKH�GDWDEDVH��UHOHDVLQJ�VSDFH�KHOG�E\�UHFRUGV�
ZKLFK�ZHUH�UROOHG�EDFN�DQG�E\�RXW�RI�GDWH�UHFRUG�YHUVLRQV��6ZHHSV�DUH�DOVR�GRQH�
DXWRPDWLFDOO\�DW�D�VSHFLILHG�LQWHUYDO�

6ZHHSLQJ�D�GDWDEDVH�GRHV�QRW�VWULFWO\�UHTXLUH�LW�WR�EH�VKXW�GRZQ��<RX�FDQ�SHUIRUP�VZHHSLQJ�
DW�DQ\�WLPH��EXW�LW�FDQ�LPSDFW�V\VWHP�SHUIRUPDQFH�DQG�VKRXOG�EH�GRQH�ZKHQ�LW�
LQFRQYHQLHQFHV�XVHUV�WKH�OHDVW��

,I�D�VZHHS�LV�SHUIRUPHG�DV�DQ�H[FOXVLYH�RSHUDWLRQ�RQ�WKH�GDWDEDVH��WKHUH�LV�DGGLWLRQDO�WXQLQJ�
WKDW�WKH�SURFHGXUH�SHUIRUPV��$V�ORQJ�DV�WKHUH�DUH�QR�RXWVWDQGLQJ�DFWLYH�WUDQVDFWLRQV��WKH�
VZHHS�XSGDWHV�WKH�VWDWH�RI�GDWD�UHFRUGV�DQG�WKH�VWDWH�RI�WKH�LQYHQWRU\�RI�SDVW�WUDQVDFWLRQV��
1RQ�FRPPLWWHG�WUDQVDFWLRQV�DUH�ILQDOO\�UHQGHUHG�REVROHWH��DQG�LQWHUQDO�GDWD�VWUXFWXUHV�QHHG�
QRW�WUDFN�WKHP�LQ�RUGHU�WR�PDLQWDLQ�VQDSVKRWV�RI�GDWDEDVH�YHUVLRQV��7KH�EHQHILW�RI�WKLV�LV�D�
UHGXFWLRQ�RI�PHPRU\�XVH��DQG�D�QRWLFHDEOH�SHUIRUPDQFH�LPSURYHPHQW�

Configuring the SuperServer cache
<RX�FDQ�VHW�WKH�VL]H�RI�WKH�6XSHU6HUYHU�FDFKH�IRU�D�VHUYHU��<RX�FDQ�WKHQ�PRGLI\�WKDW�VL]H�IRU�
D�VSHFLILF�GDWDEDVH�RU�IRU�D�VSHFLILF�,64/�FRQQHFWLRQ��

Default cache size per database
7KH�EXIIHUV�SDUDPHWHU�RI�WKH�gfix�XWLOLW\�VHWV�WKH�GHIDXOW�QXPEHU�RI�FDFKH�SDJHV�IRU�D�VSHFLILF�
GDWDEDVH�

gfix –buffers n database_name

7KLV�VHWV�WKH�QXPEHU�RI�FDFKH�SDJHV�IRU�WKH�VSHFLILHG�GDWDEDVH�WR�Q��RYHUULGLQJ�WKH�VHUYHU�
YDOXH��ZKLFK�E\�GHIDXOW�LV�����SDJHV��
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CONFIGURING THE SUPERSERVER CACHE
Default cache size per server
<RX�FDQ�FRQILJXUH�WKH�GHIDXOW�QXPEHU�RI�SDJHV�XVHG�IRU�WKH�6XSHU6HUYHU�FDFKH��%\�GHIDXOW��
WKH�GDWDEDVH�FDFKH�VL]H�LV�����SDJHV�SHU�GDWDEDVH��<RX�FDQ�PRGLI\�WKLV�GHIDXOW�E\�FKDQJLQJ�
WKH�YDOXH�RI�'$7$%$6(B&$&+(B3$*(6�LQ�WKH��,17(5%$6(�LVFBFRQILJ��81,;��RU�LEFRQILJ�
�:LQGRZV��ILOH��2Q�:LQGRZV����RU�:LQGRZV�17�SODWIRUPV��\RX�FDQ�DOVR�VHW�LW�LQ�WKH�,%�
6HWWLQJV�SDJH�RI�WKH�,QWHU%DVH�6HUYHU�3URSHUWLHV�GLDORJ�RU�WKH�6HUYHU�&RQILJXUDWLRQ�GLDORJ��
:KHQ�\RX�FKDQJH�WKLV�VHWWLQJ��LW�DSSOLHV�WR�HYHU\�DFWLYH�GDWDEDVH�RQ�WKH�VHUYHU��

,Q�,QWHU%DVH����LW�LV�SRVVLEOH�WR�VHW�WKH�GHIDXOW�FDFKH�VL]H�IRU�HDFK�GDWDEDVH�XVLQJ�WKH�gfix�
XWLOLW\��7KLV�DSSURDFK�SHUPLWV�PXFK�JUHDWHU�IOH[LELOLW\��DQG�UHGXFHV�WKH�ULVN�WKDW�PHPRU\�LV�
RYHUXVHG��RU�WKDW�GDWDEDVH�FDFKHV�DUH�WRR�VPDOO��,QWHU%DVH�6RIWZDUH�&RUS��VWURQJO\�UHFRPPHQGV�WKDW�
\RX�XVH�gfix�WR�VHW�FDFKH�VL]H�LQVWHDG�RI�'$7$%$6(B&$&+(B3$*(6�

Default cache size per ISQL connection
7R�FRQILJXUH�WKH�QXPEHU�RI�FDFKH�SDJHV�IRU�WKH�GXUDWLRQ�RI�RQH�isql�FRQQHFWLRQ��LQYRNH�isql�
ZLWK�WKH�IROORZLQJ�RSWLRQ��

isql –c n database_name

Q�LV�WKH�QXPEHU�RI�FDFKH�SDJHV�WR�EH�XVHG�DV�WKH�GHIDXOW�IRU�WKH�VHVVLRQ��Q�RYHUULGHV�DQ\�YDOXHV�
VHW�E\�'$7$%$6(B&$&+(B3$*(6�RU�gfix�DQG�PXVW�EH�JUHDWHU�WKDQ���

$�&211(&7�VWDWHPHQW�HQWHUHG�LQ�DQ�isql�TXHU\�DFFHSWV�WKH�DUJXPHQW�&$&+(�Q���5HIHU�WR�
WKH�GLVFXVVLRQ�RI�&211(&7�LQ�WKH�/DQJXDJH�5HIHUHQFH�PDQXDO�IRU�D�IXOO�GHVFULSWLRQ�RI�WKH�
&211(&7�IXQFWLRQ���)RU�H[DPSOH�

ISQL> connect database_name CACHE n

7KH�YDOXH�Q�FDQ�EH�DQ\�SRVLWLYH�LQWHJHU�QXPEHU�RI�GDWDEDVH�SDJHV��,I�D�GDWDEDVH�FDFKH�DOUHDG\�
H[LVWV�LQ�WKH�VHUYHU�EHFDXVH�RI�DQRWKHU�DWWDFKPHQW�WR�WKH�GDWDEDVH��WKH�FDFKH�VL]H�LV�LQFUHDVHG�
RQO\�LI�Q�LV�JUHDWHU�WKDQ�FXUUHQW�FDFKH�VL]H�

Setting cache size in applications
<RX�FDQ�VWLOO�XVH�WKH�LVFBGSEBQXPBEXIIHUV�SDUDPHWHU�WR�VHW�FDFKH�VL]H�LQ�D�GDWDEDVH�SDUDPHWHU�
EXIIHU��'3%��
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Verifying cache size
7R�YHULI\�WKH�VL]H�RI�WKH�GDWDEDVH�FDFKH�FXUUHQWO\�LQ�XVH��H[HFXWH�WKH�IROORZLQJ�FRPPDQGV�

ISQL> CONNECT database_name;

ISQL> SET STATS ON;

ISQL> COMMIT;

Current memory = 415768

Delta memory = –2048

Max memory = 419840

Elapsed time = 0.03 sec

Buffers = 256

Reads = 0

Writes 2

Fetches = 2

ISQL> QUIT;

7KH�HPSW\�&200,7�FRPPDQG�SURPSWV�isql�WR�GLVSOD\�LQIRUPDWLRQ�DERXW�PHPRU\�DQG�
EXIIHU�XVDJH��7KH�´%XIIHUVµ�OLQH�VSHFLILHV�WKH�VL]H�RI�WKH�FDFKH�IRU�WKDW�GDWDEDVH�

Forced writes vs. buffered writes
:KHQ�DQ�,QWHU%DVH�6HUYHU�SHUIRUPV�IRUFHG�ZULWHV��DOVR�UHIHUUHG�WR�DV�V\QFKURQRXV�ZULWHV���LW�
SK\VLFDOO\�ZULWHV�GDWD�WR�GLVN�ZKHQHYHU�WKH�GDWDEDVH�SHUIRUPV�DQ��LQWHUQDO��ZULWH�RSHUDWLRQ��

,I�IRUFHG�ZULWHV�DUH�QRW�HQDEOHG��WKHQ�HYHQ�WKRXJK�,QWHU%DVH�SHUIRUPV�D�ZULWH��WKH�GDWD�PD\�
QRW�EH�SK\VLFDOO\�ZULWWHQ�WR�GLVN��VLQFH�RSHUDWLQJ�V\VWHPV�EXIIHU�GLVN�ZULWHV��,I�WKHUH�LV�D�
V\VWHP�IDLOXUH�EHIRUH�WKH�GDWD�LV�ZULWWHQ�WR�GLVN��WKHQ�LQIRUPDWLRQ�FDQ�EH�ORVW��

3HUIRUPLQJ�IRUFHG�ZULWHV�HQVXUHV�GDWD�LQWHJULW\�DQG�VDIHW\��EXW�VORZ�SHUIRUPDQFH��,Q�
SDUWLFXODU��RSHUDWLRQV�ZKLFK�LQYROYH�GDWD�PRGLILFDWLRQ�DUH�VORZHU�

:KHQ�IRUFHG�ZULWHV�DUH�HQDEOHG�DQ�✕�DSSHDUV�LQ�WKH�ER[�ODEHOHG�´(QDEOH�)RUFHG�:ULWHVµ�LQ�
WKH�'DWDEDVH�3URSHUWLHV�GLDORJ��7R�GLVDEOH�IRUFHG�ZULWHV��FOLFN�WKH�FKHFN�ER[�WR�UHPRYH�WKH�✕��

Validation and repair
,Q�GD\�WR�GD\�RSHUDWLRQ��D�GDWDEDVH�LV�VRPHWLPHV�VXEMHFWHG�WR�HYHQWV�WKDW�SRVH�PLQRU�
SUREOHPV�WR�GDWDEDVH�VWUXFWXUHV��7KHVH�HYHQWV�LQFOXGH�
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VALIDATION AND REPAIR
g $EQRUPDO�WHUPLQDWLRQ�RI�D�GDWDEDVH�DSSOLFDWLRQ��7KLV�GRHV�QRW�DIIHFW�WKH�LQWHJULW\�RI�WKH�
GDWDEDVH��:KHQ�DQ�DSSOLFDWLRQ�LV�FDQFHOHG��FRPPLWWHG�GDWD�LV�SUHVHUYHG��DQG�XQFRPPLWWHG�
FKDQJHV�DUH�UROOHG�EDFN��,I�,QWHU%DVH�KDV�DOUHDG\�DVVLJQHG�D�GDWD�SDJH�IRU�WKH�XQFRPPLWWHG�
FKDQJHV��WKH�SDJH�PLJKW�EH�FRQVLGHUHG�DQ�RUSKDQ�SDJH��2USKDQ�SDJHV�DUH�XQDVVLJQHG�GLVN�
VSDFH�WKDW�VKRXOG�EH�UHWXUQHG�WR�IUHH�VSDFH�

g:ULWH�HUURUV�LQ�WKH�RSHUDWLQJ�V\VWHP�RU�KDUGZDUH��7KHVH�XVXDOO\�FUHDWH�D�SUREOHP�ZLWK�
GDWDEDVH�LQWHJULW\��:ULWH�HUURUV�FDQ�UHVXOW�LQ�´EURNHQµ�RU�´ORVWµ�GDWD�VWUXFWXUHV��VXFK�DV�D�
GDWDEDVH�SDJH�RU�LQGH[��7KHVH�FRUUXSW�GDWD�VWUXFWXUHV�FDQ�PDNH�FRPPLWWHG�GDWD�
XQUHFRYHUDEOH�

<RX�VKRXOG�YDOLGDWH�D�GDWDEDVH�
g:KHQHYHU�D�GDWDEDVH�EDFNXS�LV�XQVXFFHVVIXO�
g:KHQHYHU�DQ�DSSOLFDWLRQ�UHFHLYHV�D�´FRUUXSW�GDWDEDVHµ�HUURU�
g 3HULRGLFDOO\��WR�PRQLWRU�IRU�FRUUXSW�GDWD�VWUXFWXUHV�RU�PLVDOORFDWHG�VSDFH�
g $Q\�WLPH�\RX�VXVSHFW�GDWD�FRUUXSWLRQ�

Note 'DWDEDVH�YDOLGDWLRQ�UHTXLUHV�H[FOXVLYH�DFFHVV�WR�WKH�GDWDEDVH��6KXW�GRZQ�D�GDWDEDVH�WR�
DFTXLUH�H[FOXVLYH�DFFHVV��,I�\RX�GR�QRW�KDYH�H[FOXVLYH�DFFHVV�WR�WKH�GDWDEDVH��\RX�JHW�WKH�HUURU�
PHVVDJH�

OBJECT database_name IS IN USE

7R�YDOLGDWH�D�GDWDEDVH��FKRRVH�Maintenance | Database Validation�IURP�WKH�0DLQ�0HQX��
WRROEDU��RU�SRSXS�PHQX��7KH�IROORZLQJ�GLDORJ�RSHQV�

FIGURE 7.2 Database validation dialog

7KH�QDPH�RI�WKH�FXUUHQW�GDWDEDVH�LV�GLVSOD\HG�LQ�WKH�'DWDEDVH�WH[W�ILHOG��%HFDXVH�WKHUH�DUH�
VRPH�FRQGLWLRQV�VXFK�DV�D�FKHFNVXP�HUURU�WKDW�PDNH�LW�LPSRVVLEOH�WR�FRQQHFW�WR�D�GDWDEDVH��
LW�LV�QRW�QHFHVVDU\�WR�FRQQHFW�WR�WKH�GDWDEDVH�EHIRUH�SHUIRUPLQJ�D�YDOLGDWLRQ��,I�6HUYHU�
0DQDJHU�LV�QRW�FRQQHFWHG�WR�WKH�GDWDEDVH��\RX�FDQ�HQWHU�WKH�GHVLUHG�GDWDEDVH�QDPH�LQ�WKH�
'DWDEDVH�WH[W�ILHOG�RU�VHOHFW�LW�IURP�WKH�GURS�GRZQ�OLVW�E\�FOLFNLQJ�WKH�DUURZ�WR�WKH�ULJKW�RI�
WKH�ILHOG�

:KHQ�6HUYHU�0DQDJHU�YDOLGDWHV�D�GDWDEDVH�LW�YHULILHV�WKH�LQWHJULW\�RI�GDWD�VWUXFWXUHV��
6SHFLILFDOO\��LW�GRHV�WKH�IROORZLQJ�
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g 5HSRUW�FRUUXSW�GDWD�VWUXFWXUHV
g 5HSRUW�PLVDOORFDWHG�GDWD�SDJHV
g 5HWXUQ�RUSKDQ�SDJHV�WR�IUHH�VSDFH

Validation options
<RX�FDQ�VHOHFW�WKUHH�RSWLRQV�ZLWK�'DWDEDVH�9DOLGDWLRQ�

g 9DOLGDWH�UHFRUG�IUDJPHQWV
g 5HDG�RQO\�YDOLGDWLRQ
g ,JQRUH�FKHFNVXP�HUURUV

%\�GHIDXOW��GDWDEDVH�YDOLGDWLRQ�UHSRUWV�DQG�UHOHDVHV�RQO\�SDJH�VWUXFWXUHV��:KHQ�\RX�VHOHFW�WKH�
9DOLGDWH�UHFRUG�IUDJPHQWV�RSWLRQ��YDOLGDWLRQ�UHSRUWV�DQG�UHOHDVHV�UHFRUG�VWUXFWXUHV�DV�ZHOO�DV�
SDJH�VWUXFWXUHV�

%\�GHIDXOW��YDOLGDWLQJ�D�GDWDEDVH�XSGDWHV�LW��LI�QHFHVVDU\��7R�SUHYHQW�XSGDWLQJ��VHOHFW�WKH�
5HDG�RQO\�YDOLGDWLRQ�RSWLRQ��

Handling checksum errors
$�FKHFNVXP�LV�D�SDJH�E\�SDJH�DQDO\VLV�RI�GDWD�WR�YHULI\�LWV�LQWHJULW\��$�EDG�FKHFNVXP�PHDQV�
WKDW�D�GDWDEDVH�SDJH�KDV�EHHQ�UDQGRPO\�RYHUZULWWHQ��IRU�H[DPSOH��GXH�WR�D�V\VWHP�FUDVK��

&KHFNVXP�HUURUV�LQGLFDWH�GDWD�FRUUXSWLRQ��7R�UHSDLU�D�GDWDEDVH�WKDW�UHSRUWV�FKHFNVXP�HUURUV��
VHOHFW�WKH�,JQRUH�FKHFNVXP�HUURUV�RSWLRQ��7KLV�RSWLRQ�HQDEOHV�6HUYHU�0DQDJHU�WR�LJQRUH�
FKHFNVXPV�ZKHQ�YDOLGDWLQJ�D�GDWDEDVH��,JQRULQJ�FKHFNVXPV�DOORZV�VXFFHVVIXO�YDOLGDWLRQ�RI�D�
FRUUXSW�GDWDEDVH��EXW�WKH�DIIHFWHG�GDWD�PD\�EH�ORVW�

,03257$17 (YHQ�LI�\RX�FDQ�UHVWRUH�D�PHQGHG�GDWDEDVH�WKDW�UHSRUWHG�FKHFNVXP�HUURUV��WKH�H[WHQW�RI�GDWD�
ORVV�PD\�EH�GLIILFXOW�WR�GHWHUPLQH��,I�WKLV�LV�D�FRQFHUQ��\RX�PD\�ZDQW�WR�ORFDWH�DQ�HDUOLHU�
EDFNXS�FRS\�DQG�UHVWRUH�WKH�GDWDEDVH�IURP�LW�
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VALIDATION AND REPAIR
Repairing a corrupt database
,I�D�GDWDEDVH�FRQWDLQV�HUURUV��WKH�IROORZLQJ�GLDORJ�RSHQV�

FIGURE 7.3 Validation report dialog

7KH�HUURUV�HQFRXQWHUHG�DUH�VXPPDUL]HG�LQ�WKH�(UURU�6XPPDU\�DUHD��7KH�UHSDLU�RSWLRQV�\RX�
VHOHFWHG�LQ�WKH�'DWDEDVH�9DOLGDWLRQ�GLDORJ�DUH�VHOHFWHG�LQ�WKLV�GLDORJ�DOVR��

7R�UHSDLU�WKH�GDWDEDVH��FKRRVH�5HSDLU��7KLV�IL[HV�SUREOHPV�WKDW�FDXVH�UHFRUGV�WR�EH�FRUUXSW�
DQG�PDUN�FRUUXSW�VWUXFWXUHV��,Q�VXEVHTXHQW�RSHUDWLRQV��VXFK�DV�EDFNLQJ�XS���,QWHU%DVH�
LJQRUHV�WKH�PDUNHG�UHFRUGV�

Note 6RPH�FRUUXSWLRQV�DUH�WRR�VHULRXV�IRU�6HUYHU�0DQDJHU�WR�FRUUHFW��7KHVH�LQFOXGH�
FRUUXSWLRQV�WR�FHUWDLQ�VWUDWHJLF�VWUXFWXUHV��VXFK�DV�VSDFH�DOORFDWLRQ�SDJHV��,Q�DGGLWLRQ��6HUYHU�
0DQDJHU�FDQQRW�IL[�FHUWDLQ�FKHFNVXP�HUURUV�WKDW�DUH�UDQGRP�E\�QDWXUH�DQG�QRW�VSHFLILFDOO\�
DVVRFLDWHG�ZLWK�,QWHU%DVH�

,I�\RX�VXVSHFW�\RX�KDYH�D�FRUUXSW�GDWDEDVH��SHUIRUP�WKH�IROORZLQJ�VWHSV�

�� 0DNH�D�FRS\�RI�WKH�GDWDEDVH�XVLQJ�DQ�RSHUDWLQJ�V\VWHP�FRPPDQG��'R�QRW�XVH�
WKH�,QWHU%DVH�%DFNXS�XWLOLW\��EHFDXVH�LW�FDQQRW�EDFN�XS�D�GDWDEDVH�FRQWDLQLQJ�
FRUUXSW�GDWD��

�� 5HSDLU�WKH�FRS\�GDWDEDVH�WR�PDUN�FRUUXSW�VWUXFWXUHV��,I�6HUYHU�0DQDJHU�UHSRUWV�
DQ\�FKHFNVXP�HUURUV��YDOLGDWH�DQG�UHSDLU�WKH�GDWDEDVH�DJDLQ��FKRRVLQJ�WKH�,JQRUH�
FKHFNVXP�HUURUV�RSWLRQ��,W�PD\�EH�QHFHVVDU\�WR�YDOLGDWH�D�GDWDEDVH�PXOWLSOH�
WLPHV�WR�FRUUHFW�DOO�WKH�HUURUV�

�� 9DOLGDWH�WKH�GDWDEDVH�DJDLQ��ZLWK�WKH�5HDG�RQO\�YDOLGDWLRQ�RSWLRQ�VHOHFWHG��1RWH�
WKDW�IUHH�SDJHV�DUH�QR�ORQJHU�UHSRUWHG��DQG�EURNHQ�UHFRUGV�DUH�PDUNHG�DV�
GDPDJHG��$Q\�UHFRUGV�PDUNHG�GXULQJ�UHSDLU�DUH�LJQRUHG�ZKHQ�WKH�GDWDEDVH�LV�
EDFNHG�XS�
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�� %DFN�XS�WKH�PHQGHG�GDWDEDVH�ZLWK 6HUYHU�0DQDJHU��$W�WKLV�SRLQW��DQ\�GDPDJHG�
UHFRUGV�DUH�ORVW��VLQFH�WKH\�ZHUH�QRW�LQFOXGHG�GXULQJ�WKH�EDFN�XS��)RU�PRUH�
LQIRUPDWLRQ�DERXW�GDWDEDVH�EDFNXS��VHH�&KDSWHU����´'DWDEDVH�%DFNXS�DQG�
5HVWRUHµ

�� 5HVWRUH�WKH�GDWDEDVH�WR�UHEXLOG�LQGH[HV�DQG�RWKHU�GDWDEDVH�VWUXFWXUHV��7KH�
UHVWRUHG�GDWDEDVH�VKRXOG�QRZ�EH�IUHH�RI�FRUUXSWLRQ�

9HULI\�WKDW�UHVWRULQJ�WKH�GDWDEDVH�IL[HG�WKH�SUREOHP�E\�YDOLGDWLQJ�WKH�UHVWRUHG�GDWDEDVH�ZLWK�
WKH�5HDG�RQO\�YDOLGDWLRQ�RSWLRQ�

Database shutdown and restart
0DLQWDLQLQJ�D�GDWDEDVH�RIWHQ�LQYROYHV�VKXWWLQJ�LW�GRZQ��2QO\�WKH�6<6'%$�RU�WKH�RZQHU�RI�
D�GDWDEDVH��WKH�XVHU�ZKR�FUHDWHG�LW��PD\�VKXW�LW�GRZQ��7KH�XVHU�ZKR�VKXW�GRZQ�WKH�GDWDEDVH�
WKHQ�KDV�H[FOXVLYH�DFFHVV�WR�WKH�GDWDEDVH�

([FOXVLYH�DFFHVV�WR�D�GDWDEDVH�LV�UHTXLUHG�WR�
g 9DOLGDWH�DQG�UHSDLU�WKH�GDWDEDVH�
g $GG�D�IRUHLJQ�NH\�WR�D�WDEOH�LQ�WKH�GDWDEDVH�RU�GURS�D�IRUHLJQ�NH\�IURP�D�WDEOH�LQ�WKH�GDWDEDVH�
g $GG�D�VHFRQGDU\�GDWDEDVH�ILOH�

$IWHU�D�GDWDEDVH�LV�VKXW�GRZQ��WKH�GDWDEDVH�RZQHU�DQG�6<6'%$�LV�VWLOO�DEOH�WR�FRQQHFW�WR�LW��
EXW�DQ\�RWKHU�XVHU�DWWHPSWLQJ�WR�FRQQHFW�JHWV�DQ�HUURU�VWDWLQJ�WKDW�WKH�GDWDEDVH�LV�VKXW�GRZQ�

7R�VKXW�GRZQ�WKH�GDWDEDVH��FKRRVH�Maintenance | Database Shutdown�IURP�WKH�0DLQ�
0HQX��WRROEDU��RU�SRSXS�PHQX��7KH�'DWDEDVH�6KXWGRZQ�GLDORJ�DSSHDUV�

FIGURE 7.4 Database shutdown dialog

<RX�FDQ�VSHFLI\�WKH�IROORZLQJ�VKXWGRZQ�SDUDPHWHUV��
g 7LPHRXW�SHULRG�LQ�PLQXWHV��6HUYHU�0DQDJHU�DWWHPSWV�WR�VKXW�GRZQ�WKH�GDWDEDVH�GXULQJ�WKLV�
SHULRG��([DFWO\�KRZ�LW�GRHV�WKLV�GHSHQGV�RQ�WKH�RWKHU�VKXWGRZQ�SDUDPHWHUV�
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DATABASE SHUTDOWN AND RESTART
g'HQ\�QHZ�FRQQHFWLRQV�ZKLOH�ZDLWLQJ��7KLV�RSWLRQ�DOORZV�DOO�H[LVWLQJ�GDWDEDVH�FRQQHFWLRQV�WR�
FRPSOHWH�WKHLU�RSHUDWLRQV�XQDIIHFWHG��6HUYHU�0DQDJHU�VKXWV�GRZQ�WKH�GDWDEDVH�DIWHU�DOO�
SURFHVVHV�GLVFRQQHFW�IURP�WKH�GDWDEDVH��$W�WKH�HQG�RI�WKH�WLPHRXW�SHULRG��LI�WKHUH�DUH�VWLOO�
DFWLYH�FRQQHFWLRQV��WKHQ�WKH�GDWDEDVH�LV�QRW�VKXW�GRZQ�

g'HQ\�QHZ�WUDQVDFWLRQV�ZKLOH�ZDLWLQJ��7KLV�RSWLRQ�DOORZV�H[LVWLQJ�WUDQVDFWLRQV�WR�UXQ�WR�
QRUPDO�FRPSOHWLRQ��2QFH�WUDQVDFWLRQ�SURFHVVLQJ�LV�FRPSOHWH��6HUYHU�0DQDJHU�VKXWV�GRZQ�
WKH�GDWDEDVH��'HQ\LQJ�QHZ�WUDQVDFWLRQV�DOVR�GHQLHV�QHZ�GDWDEDVH�FRQQHFWLRQV��$W�WKH�HQG�RI�
WKH�WLPHRXW�SHULRG��LI�WKHUH�DUH�VWLOO�DFWLYH�WUDQVDFWLRQV��WKHQ�WKH�GDWDEDVH�LV�QRW�VKXW�GRZQ�

g )RUFH�VKXWGRZQ��:LWK�WKLV�RSWLRQ��WKHUH�DUH�QR�UHVWULFWLRQV�RQ�GDWDEDVH�WUDQVDFWLRQV�RU�
FRQQHFWLRQV��$V�VRRQ�DV�WKHUH�DUH�QR�SURFHVVHV�FRQQHFWLRQV�WR�WKH�GDWDEDVH��6HUYHU�0DQDJHU�
VKXWV�GRZQ�WKH�GDWDEDVH��$W�WKH�HQG�RI�WKH�WLPHRXW�SHULRG��LI�WKHUH�DUH�VWLOO�DFWLYH�FRQQHFWLRQV��
6HUYHU�0DQDJHU�UROOV�EDFN�DQ\�XQFRPPLWWHG�WUDQVDFWLRQV��GLVFRQQHFW�DQ\�XVHUV��DQG�VKXW�
GRZQ�WKH�GDWDEDVH��

,03257$17 )RUFLQJ�GDWDEDVH�VKXWGRZQ�LQWHUIHUHV�ZLWK�QRUPDO�GDWDEDVH�RSHUDWLRQV��DQG�VKRXOG�RQO\�EH�
XVHG�DIWHU�XVHUV�KDYH�EHHQ�JLYHQ�DSSURSULDWH�EURDGFDVW�QRWLILFDWLRQ�ZHOO�LQ�DGYDQFH�

Denying new connections
7KH�'HQ\�1HZ�&RQQHFWLRQV�VKXWGRZQ�RSWLRQ�SUHYHQWV�DQ\�QHZ�SURFHVVHV�IURP�FRQQHFWLQJ�
WR�WKH�GDWDEDVH�GXULQJ�WKH�WLPHRXW�SHULRG��7KLV�HQDEOHV�FXUUHQW�XVHUV�WR�FRPSOHWH�WKHLU�ZRUN��
ZKLOH�SUHYHQWLQJ�RWKHUV�IURP�EHJLQQLQJ�QHZ�ZRUN�

6XSSRVH�WKH�6<6'%$�QHHGV�WR�VKXW�GRZQ�GDWDEDVH�RUGHUV�JGE�DW�WKH�HQG�RI�WKH�GD\��ILYH�KRXUV�
IURP�QRZ��WR�SHUIRUP�URXWLQH�PDLQWHQDQFH��7KH�0DUNHWLQJ�GHSDUWPHQW�LV�FXUUHQWO\�XVLQJ�WKH�
GDWDEDVH�WR�JHQHUDWH�LPSRUWDQW�VDOHV�UHSRUWV�

,Q�WKLV�FDVH��WKH�6<6'%$�ZRXOG�VKXW�GRZQ�RUGHUV�JGE�ZLWK�WKH�IROORZLQJ�SDUDPHWHUV�
g'HQ\�1HZ�&RQQHFWLRQV�
g 7LPHRXW�RI�����PLQXWHV��ILYH�KRXUV��

7KHVH�SDUDPHWHUV�VSHFLI\�WR�GHQ\�DQ\�QHZ�GDWDEDVH�FRQQHFWLRQV�DQG�WR�VKXW�GRZQ�WKH�
GDWDEDVH�DQ\�WLPH�GXULQJ�WKH�QH[W�ILYH�KRXUV�ZKHQ�WKHUH�DUH�QR�PRUH�DFWLYH�FRQQHFWLRQV�

$Q\�XVHUV�ZKR�DUH�DOUHDG\�FRQQHFWHG�WR�WKH�GDWDEDVH�DUH�DEOH�WR�ILQLVK�SURFHVVLQJ�WKHLU�VDOHV�
UHSRUWV��EXW�QHZ�FRQQHFWLRQV�DUH�GHQLHG��'XULQJ�WKH�WLPHRXW�SHULRG��WKH�6<6'%$�VHQGV�RXW�
SHULRGLF�EURDGFDVW�PHVVDJHV�DVNLQJ�XVHUV�WR�ILQLVK�WKHLU�ZRUN�E\���S�P�

:KHQ�DOO�XVHUV�KDYH�GLVFRQQHFWHG��WKH�GDWDEDVH�LV�VKXW�GRZQ��,I�DOO�XVHUV�KDYH�QRW�
GLVFRQQHFWHG�DIWHU�ILYH�KRXUV��WKHQ�WKH�GDWDEDVH�LV�QRW�VKXW�GRZQ��%HFDXVH�WKH�VKXWGRZQ�LV�
QRW�FULWLFDO��LW�LV�QRW�IRUFHG�
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,W�ZRXOG�EH�LQDSSURSULDWH�WR�GHQ\�QHZ�WUDQVDFWLRQV��VLQFH�JHQHUDWLQJ�D�UHSRUW�FRXOG�UHTXLUH�
VHYHUDO�WUDQVDFWLRQV��DQG�D�XVHU�PLJKW�EH�GLVFRQQHFWHG�IURP�WKH�GDWDEDVH�EHIRUH�FRPSOHWLQJ�
DOO�QHFHVVDU\�WUDQVDFWLRQV��,W�ZRXOG�DOVR�EH�LQDSSURSULDWH�WR�IRUFH�VKXWGRZQ��VLQFH�LW�PLJKW�
FDXVH�XVHUV�WR�ORVH�ZRUN�

Denying new transactions
7KH�'HQ\�1HZ�7UDQVDFWLRQV�RSWLRQ�LV�WKH�PRVW�UHVWULFWLYH�VKXWGRZQ�RSWLRQ��VLQFH�LW�SUHYHQWV�
DQ\�QHZ�WUDQVDFWLRQV�IURP�VWDUWLQJ�DJDLQVW�WKH�GDWDEDVH��7KLV�RSWLRQ�DOVR�SUHYHQWV�DQ\�QHZ�
FRQQHFWLRQV�WR�WKH�GDWDEDVH�

6XSSRVH�WKH�6<6'%$�QHHGV�WR�SHUIRUP�FULWLFDO�RSHUDWLRQV�WKDW�UHTXLUH�VKXWGRZQ�RI�WKH�
GDWDEDVH�RUGHUV�JGE��7KLV�LV�D�GDWDEDVH�XVHG�E\�GR]HQV�RI�FXVWRPHU�VHUYLFH�UHSUHVHQWDWLYHV�
WKURXJKRXW�WKH�GD\�WR�HQWHU�QHZ�RUGHUV�DQG�TXHU\�H[LVWLQJ�RUGHUV��

$W���S�P���WKH�6<6'%$�LQLWLDWHV�D�GDWDEDVH�VKXWGRZQ�RI�RUGHUV�JGE�ZLWK�WKH�IROORZLQJ�
SDUDPHWHUV�

g'HQ\�1HZ�7UDQVDFWLRQV�
g 7LPHRXW�RI����PLQXWHV�

7KHVH�SDUDPHWHUV�GHQ\�QHZ�WUDQVDFWLRQV�IRU�WKH�QH[W�KRXU��'XULQJ�WKDW�WLPH��XVHUV�FDQ�
FRPSOHWH�WKHLU�FXUUHQW�WUDQVDFWLRQV�EHIRUH�ORVLQJ�DFFHVV�WR�WKH�GDWDEDVH��6LPSO\�GHQ\LQJ�QHZ�
FRQQHFWLRQV�ZRXOG�QRW�EH�VXIILFLHQW��VLQFH�WKH�VKXWGRZQ�FDQQRW�DIIRUG�WR�ZDLW�IRU�XVHUV�WR�
GLVFRQQHFW�IURP�WKH�GDWDEDVH�

'XULQJ�WKLV�KRXU��WKH�6<6'%$�VHQGV�RXW�SHULRGLF�EURDGFDVW�PHVVDJHV�ZDUQLQJ�XVHUV�WKDW�
VKXWGRZQ�ZLOO�KDSSHQ�DW���S�P��DQG�LQVWUXFWLQJ�WKHP�WR�FRPSOHWH�WKHLU�ZRUN��:KHQ�DOO�
WUDQVDFWLRQV�KDYH�EHHQ�FRPSOHWHG��WKH�GDWDEDVH�LV�VKXW�GRZQ�

$IWHU�DQ�KRXU��LI�WKHUH�DUH�VWLOO�DQ\�DFWLYH�WUDQVDFWLRQV��6HUYHU�0DQDJHU�FDQFHOV�WKH�VKXWGRZQ��
6LQFH�WKH�6<6'%$�QHHGV�WR�SHUIRUP�GDWDEDVH�PDLQWHQDQFH��DQG�KDV�VHQW�RXW�QXPHURXV�
ZDUQLQJV�WKDW�D�VKXWGRZQ�ZLOO�RFFXU��WKHUH�LV�QR�FKRLFH�EXW�WR�IRUFH�D�VKXWGRZQ��

Forcing shutdown
,I�FULWLFDO�GDWDEDVH�PDLQWHQDQFH�UHTXLUHV�D�GDWDEDVH�WR�EH�VKXW�GRZQ��DQG�WKHUH�DUH�VWLOO�DFWLYH�
WUDQVDFWLRQV��WKH�6<6'%$�FDQ�IRUFH�VKXW�GRZQ��7KLV�VWHS�VKRXOG�EH�WDNHQ�RQO\�LI�EURDGFDVW�
PHVVDJHV�KDYH�EHHQ�VHQW�RXW�WR�XVHUV�WKDW�VKXWGRZQ�LV�DERXW�WR�RFFXU��,I�XVHUV�KDYH�QRW�
KHHGHG�UHSHDWHG�ZDUQLQJV�DQG�UHPDLQ�DFWLYH��WKHQ�WKHLU�ZRUN�LV�UROOHG�EDFN�
134 INTERBASE 5



LIMBO TRANSACTIONS
7KH�)RUFH�6KXWGRZQ�RSWLRQ�GRHV�QRW�GHQ\�QHZ�WUDQVDFWLRQV�RU�FRQQHFWLRQV�GXULQJ�WKH�
WLPHRXW�SHULRG��,I��DW�DQ\�WLPH�GXULQJ�WKH�WLPHRXW�SHULRG��WKHUH�DUH�QR�FRQQHFWLRQV�WR�WKH�
GDWDEDVH��6HUYHU�0DQDJHU�VKXWV�GRZQ�WKH�GDWDEDVH��

$W�WKH�HQG�RI�WKH�WLPHRXW�SHULRG��LI�WKHUH�DUH�VWLOO�DFWLYH�FRQQHFWLRQV��6HUYHU�0DQDJHU�UROOV�
EDFN�DQ\�XQFRPPLWWHG�WUDQVDFWLRQV��GLVFRQQHFW�DQ\�SURFHVVHV��DQG�VKXW�GRZQ�WKH�GDWDEDVH��

Restarting a database 
$IWHU�D�GDWDEDVH�LV�VKXW�GRZQ��LW�PXVW�EH�UHVWDUWHG��EURXJKW�EDFN�RQOLQH��EHIRUH�XVHUV�FDQ�
DFFHVV�LW��

7R�UHVWDUW�D�GDWDEDVH�ZKLFK�KDV�EHHQ�VKXW�GRZQ��FKRRVH�Maintenance | Database Restart�
IURP�WKH�0DLQ�0HQX��WRROEDU��RU�SRSXS�PHQX��7KH�FXUUHQWO\�VHOHFWHG�GDWDEDVH�LV�EURXJKW�
EDFN�RQOLQH�LPPHGLDWHO\�

Limbo transactions
:KHQ�FRPPLWWLQJ�D�WUDQVDFWLRQ�WKDW�VSDQV�PXOWLSOH�GDWDEDVHV��,QWHU%DVH�DXWRPDWLFDOO\�
SHUIRUPV�D�WZR�SKDVH�FRPPLW��$�WZR�SKDVH�FRPPLW�JXDUDQWHHV�WKDW�WKH�WUDQVDFWLRQ�XSGDWHV�
HLWKHU�DOO�RI�WKH�GDWDEDVHV�LQYROYHG�RU�QRQH�RI�WKHP³GDWD�LV�QHYHU�SDUWLDOO\�XSGDWHG�

Note 7KH�%RUODQG�'DWDEDVH�(QJLQH��%'(���DV�RI�YHUVLRQ������GRHV�QRW�H[HUFLVH�WKH�
WZR�SKDVH�FRPPLW�RU�GLVWULEXWHG�WUDQVDFWLRQV�FDSDELOLWLHV�RI�,QWHU%DVH��WKHUHIRUH�DSSOLFDWLRQV�
XVLQJ�WKH�%'(�QHYHU�FUHDWH�OLPER�WUDQVDFWLRQV�

DEFINITION OF LIMBO TRANSACTIONS

,Q�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW��,QWHU%DVH�SUHSDUHV�HDFK�GDWDEDVH�IRU�WKH�FRPPLW�
E\�ZULWLQJ�WKH�FKDQJHV�IURP�HDFK�VXEWUDQVDFWLRQ�WR�WKH�GDWDEDVH��$�VXEWUDQVDFWLRQ�LV�WKH�SDUW�
RI�D�PXOWL�GDWDEDVH�WUDQVDFWLRQ�WKDW�LQYROYHV�RQO\�RQH�GDWDEDVH��,Q�WKH�VHFRQG�SKDVH��
,QWHU%DVH�PDUNV�HDFK�VXEWUDQVDFWLRQ�DV�FRPPLWWHG�LQ�WKH�RUGHU�WKDW�LW�ZDV�SUHSDUHG��

,I�D�WZR�SKDVH�FRPPLW�IDLOV�GXULQJ�WKH�VHFRQG�SKDVH��VRPH�VXEWUDQVDFWLRQV�DUH�FRPPLWWHG�
DQG�RWKHUV�DUH�QRW��$�WZR�SKDVH�FRPPLW�FDQ�IDLO�LI�D�QHWZRUN�LQWHUUXSWLRQ�RU�GLVN�FUDVK�PDNHV�
RQH�RU�PRUH�GDWDEDVHV�XQDYDLODEOH��)DLOXUH�RI�D�WZR�SKDVH�FRPPLW�FDXVHV�OLPER�WUDQVDFWLRQV��
WUDQVDFWLRQV�WKDW�WKH�VHUYHU�GRHV�QRW�NQRZ�ZKHWKHU�WR�FRPPLW�RU�UROO�EDFN��

,W�LV�SRVVLEOH�WKDW�VRPH�UHFRUGV�LQ�D�GDWDEDVH�DUH�LQDFFHVVLEOH�GXH�WR�WKHLU�DVVRFLDWLRQ�ZLWK�D�
WUDQVDFWLRQ�WKDW�LV�LQ�D�OLPER�VWDWH��7R�FRUUHFW�WKLV��\RX�PXVW�UHFRYHU�WKH�WUDQVDFWLRQ�XVLQJ�
6HUYHU�0DQDJHU��5HFRYHULQJ�D�OLPER�WUDQVDFWLRQ�PHDQV�FRPPLWWLQJ�LW�RU�UROOLQJ�LW�EDFN�
OPERATIONS GUIDE 135



CHAPTER 7 DATABASE CONFIGURATION AND MAINTENANCE
RECOVERING TRANSACTIONS

7R�UHFRYHU�OLPER�WUDQVDFWLRQV��FKRRVH�Maintenance | Transaction Recovery�IURP�WKH�
0DLQ�0HQX��WRROEDU��RU�SRSXS�PHQX��$�GLDORJ�GLVSOD\V�D�OLVW�RI�OLPER�WUDQVDFWLRQV�WKDW�FDQ�
WKHQ�EH�RSHUDWHG�XSRQ�WR�UHFRYHU³WKDW�LV��WR�FRPPLW�RU�UROO�EDFN��

FIGURE 7.5 Transaction recovery dialog

$OO�WKH�SHQGLQJ�WUDQVDFWLRQV�LQ�WKH�GDWDEDVH�DUH�OLVWHG�LQ�WKH�VFUROOLQJ�DUHD�RQ�WKH�OHIW�VLGH�RI�
WKH�GLDORJ��&OLFN�WKH�´�µ�WR�GLVSOD\�DOO�WKH�VXEWUDQVDFWLRQV�RI�D�WUDQVDFWLRQ�

,W�LV�DOVR�SRVVLEOH�WR�KDYH�D�VLQJOH�GDWDEDVH�WUDQVDFWLRQ�WKDW�KDV�EHHQ�SUHSDUHG�DQG�QRW�
FRPPLWWHG��7KHVH�WUDQVDFWLRQV�DUH�GLVSOD\HG�ZLWK�D�GLQJEDW�WR�WKH�OHIW�RI�WKH�WUDQVDFWLRQ��<RX�
FDQ�UROO�EDFN�RU�FRPPLW�VXFK�WUDQVDFWLRQV�

FIGURE 7.6 Transaction recovery dialog
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<RX�FDQ�FKDQJH�WKH�SDWK�RI�WKH�GDWDEDVH�VSHFLILHG�E\�HDFK�VXEWUDQVDFWLRQ�E\�FKRRVLQJ�
Connect Path��7KH�IROORZLQJ�GLDORJ�DSSHDUV�

FIGURE 7.7 Transaction recovery dialog

(QWHU�WKH�GLUHFWRU\�SDWK�RI�WKH�RWKHU�GDWDEDVH�LQYROYHG�LQ�WKH�VXEWUDQVDFWLRQ��LQFOXGLQJ�WKH�
VHUYHU�QDPH�DQG�VHSDUDWRU�LQGLFDWLQJ�FRPPXQLFDWLRQ�SURWRFRO��WKHQ�FKRRVH�2.�

7KH�LQIRUPDWLRQ�RQ�WKH�SDWK�WR�WKH�GDWDEDVH�ZDV�VWRUHG�ZKHQ�WKH�FOLHQW�DSSOLFDWLRQ�
DWWHPSWHG�WKH�FRPPLW��,W�LV�SRVVLEOH�WKDW�WKH�SDWK�DQG�QHWZRUN�SURWRFRO�IURP�WKDW�PDFKLQH�
GRHV�QRW�ZRUN�IURP�WKH�FOLHQW�ZKLFK�LV�QRZ�UXQQLQJ�6HUYHU�0DQDJHU��%HIRUH�DWWHPSWLQJ�WR�
UROO�EDFN�RU�FRPPLW�DQ\�WUDQVDFWLRQ��FRQILUP�WKH�SDWK�RI�DOO�LQYROYHG�GDWDEDVHV�LV�FRUUHFW�

7R�XVH�7&3�,3��VHSDUDWH�WKH�VHUYHU�DQG�GLUHFWRU\�SDWK�ZLWK�D�FRORQ������7R�XVH�1DPHG�
3LSHV�1HW%(8,��SUHFHGH�WKH�VHUYHU�QDPH�ZLWK�HLWKHU�D�GRXEOH�EDFNVODVK��??��RU�D�GRXEOH�
VODVK�������DQG�WKHQ�VHSDUDWH�WKH�VHUYHU�QDPH�DQG�GLUHFWRU\�SDWK�ZLWK�HLWKHU�D�EDFNVODVK�RU�D�
VODVK�

<RX�FDQ�FKRRVH�WR�HLWKHU�FRPPLW�RU�UROO�EDFN�HDFK�WUDQVDFWLRQ��7R�FRPPLW�RU�UROO�EDFN��VHOHFW�
WKH�GHVLUHG�WUDQVDFWLRQ�,'�IURP�WKH�OLVW�DQG�FKRRVH�HLWKHU�Commit�RU�Rollback��

Note 2QO\�HQWLUH�WUDQVDFWLRQV�FDQ�EH�UHFRYHUHG��VR�WKH�FRPPLW�DQG�UROOEDFN�EXWWRQV�DUH�
HQDEOHG�RQO\�ZKHQ�WKH�PDLQ�WUDQVDFWLRQ�LV�VHOHFWHG��7KH\�DUH�GLVDEOHG�ZKHQ�D�VXEWUDQVDFWLRQ�
LV�VHOHFWHG�

<RX�FDQ�DOVR�VHHN�DGYLFH�E\�FKRRVLQJ�WKH�Advice�EXWWRQ��7KLV�GLDORJ�RSHQV�

FIGURE 7.8 Transaction recovery advice dialog
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7KLV�GLDORJ�GLVSOD\V�LQIRUPDWLRQ�RQ�HDFK�VXEWUDQVDFWLRQ��ZKHWKHU�LW�KDV�EHHQ�FRPPLWWHG��WKH�
UHPRWH�VHUYHU�QDPH��DQG�GDWDEDVH�QDPH��$W�WKH�ERWWRP��DQ�DFWLRQ�LV�UHFRPPHQGHG��HLWKHU�
FRPPLW�RU�UROO�EDFN�

6HUYHU�0DQDJHU�DQDO\]HV�WKH�VWDWH�RI�VXEWUDQVDFWLRQV�E\�GHWHUPLQLQJ�ZKHQ�WKH�WZR�SKDVH�
FRPPLW�IDLOHG��,I�WKH�ILUVW�WUDQVDFWLRQV�DUH�LQ�OLPER�EXW�ODWHU�WUDQVDFWLRQV�DUH�QRW��6HUYHU�
0DQDJHU�DVVXPHV�WKDW�WKH�SUHSDUH�SKDVH�GLG�QRW�FRPSOHWH��,Q�WKLV�FDVH��\RX�DUH�SURPSWHG�WR�
GR�D�UROOEDFN�

gfix command-line tool
7KH�gfix�WRRO�SHUIRUPV�YDULRXV�PDLQWHQDQFH�DFWLYLWLHV�RQ�D�GDWDEDVH��PRVW�RI�ZKLFK�DUH�
GXSOLFDWHG�LQ�WKH�6HUYHU�0DQDJHU�IRU�:LQGRZV�

6\QWD[ gfix [options] db_name

2SWLRQV ,Q�WKH�2SWLRQ�FROXPQ�RI�WKH�IROORZLQJ�WDEOH��RQO\�WKH�FKDUDFWHUV�RXWVLGH�WKH�EUDFNHWV��> @��
DUH�UHTXLUHG��<RX�PD\�VSHFLI\�DQ\�DGGLWLRQDO�FKDUDFWHUV�XS�WR�DQG�LQFOXGLQJ�WKH�IXOO�RSWLRQ�
QDPH��7R�KHOS�LGHQWLI\�RSWLRQV�WKDW�SHUIRUP�VLPLODU�IXQFWLRQV��WKH�7DVN�FROXPQ�LQGLFDWHV�
WKH�W\SH�RI�DFWLYLW\�DVVRFLDWHG�ZLWK�DQ�RSWLRQ��

Option Task Description

–at[tach] n Shutdown Used with –shut to prevent new database connections 
during timeout period of n seconds. Shutdown is canceled 
if there are still processes connected after n seconds.

–b[uffers] n Cache buffers Set default cache buffers for the database to n pages.

–ca[che] n Reserved for future implementation.

–c[ommit] {id | all} Transaction 
recovery

Commit limbo transaction specified by id or commit all 
limbo transactions.

–f[orce] n Shutdown Used with –shut to force shutdown of a database after n 
seconds. This is a drastic solution that should be used with 
caution. 

–f[ull] Data repair Used with –v to check record and page structures, 
releasing unassigned record fragments.

TABLE 7.2 gfix options
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GFIX COMMAND-LINE TOOL
–h[ousekeeping] n Sweeping Change automatic sweep threshold to n transactions, or 
disable sweeping by setting n to 0. Default threshold is 
20,000 transactions. See “Overview of sweeping” on 
page 124. Exclusive access is not needed.

–i[gnore] Data repair Ignore checksum errors when validating or sweeping.

–l[ist] Transaction 
recovery

Display IDs of each limbo transaction and indicate what 
would occur if –t were used for automated two-phase 
recovery.

–m[end] Data repair Mark corrupt records as unavailable, so they are skipped 
(for example, during a subsequent backup).

–n[o_update] Data repair Used with –v to validate corrupt or misallocated 
structures. Structures are reported but not fixed.

–o[nline] Shutdown Cancels a –shut operation that is scheduled to take effect 
or rescinds a shutdown that is currently in effect.

–pa[ssword] text Remote access Check for password text before accessing a database. 

–p[rompt] Transaction 
recovery

Used with –l to prompt for action during transaction 
recovery.

–r[ollback] 
{id | all}

Transaction 
recovery

Roll back limbo transaction specified by id or roll back all 
limbo transactions.

–s[weep] Sweeping Force an immediate sweep of the database. Useful if 
automatic sweeping is disabled. Exclusive access is not 
necessary.

–sh[ut] Shutdown Shut down the database. Must also specify either
–attach, –force, or –tran.

–t[wo_phase]
{id | all}

Transaction 
recovery

Perform automated two-phase recovery, either for a limbo 
transaction specified by id or for all limbo transactions. 

Option Task Description

TABLE 7.2 gfix options  (continued)
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gfix�FDQ�EH�XVHG�WR�VKXW�GRZQ�WKH�GDWDEDVH��PDNH�PLQRU�UHSDLUV�WR�GDWD�VWUXFWXUHV��

gfix error messages

–tr[an] n Shutdown Used with –shut to prevent new transactions from starting 
during timeout period of n seconds. Shutdown is canceled 
if there are still active transactions after n seconds.

–user name Remote access Check for user name before accessing a remote database.

–v[alidate] Data repair Locate and release pages that are allocated but 
unassigned to any data structures. Also reports corrupt 
structures.

–w[rite] 
{sync | async}

Database
writes

Enable or disable forced (synchronous) writes.

sync enables forced writes. async enables buffered writes.

–z Show version of gfix and of InterBase engine.

Error Message Causes and Suggested Actions to Take

Database file name <string> already given A command-line option was interpreted as a database file 
because the option was not preceded by a hyphen (-) or slash (/). 
Correct the syntax.

Invalid switch A command-line option was not recognized. 

Incompatible switch combinations You specified at least two options that do not work together, or 
you specified an option that has no meaning without another 
option (for example, -full by itself). 

More limbo transactions than fit. Try again. The database contains more limbo transactions than gfix can 
print in a single session. Commit or roll back some of the limbo 
transactions, then try again.

TABLE 7.3 gfix database maintenance error messages

Option Task Description

TABLE 7.2 gfix options  (continued)
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Numeric value required The -housekeeping option requires a single, non-negative 
argument specifying number of transactions per sweep.

Please retry, specifying <string> Both a file name and at least one option must be specified. 

Transaction number or “all” required You specified -commit, -rollback, or -two_phase without 
supplying the required argument.

Error Message Causes and Suggested Actions to Take

TABLE 7.3 gfix database maintenance error messages  (continued)
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CHAPTER

8
Chapter 8Database Backup and Restore

$�GDWDEDVH�EDFNXS�VDYHV�D�GDWDEDVH�WR�D�ILOH�RQ�D�KDUG�GLVN�RU�RWKHU�VWRUDJH�PHGLXP��7R�
SURWHFW�D�GDWDEDVH�IURP�SRZHU�IDLOXUH��GLVN�FUDVKHV��RU�RWKHU�SRWHQWLDO�GDWD�ORVV��\RX�VKRXOG�
UHJXODUO\�EDFN�XS�WKH�GDWDEDVH��)RU�DGGLWLRQDO�VDIHW\��LW�LV�UHFRPPHQGHG�WR�VWRUH�WKH�EDFNXS�
PHGLXP�LQ�D�GLIIHUHQW�SK\VLFDO�ORFDWLRQ�IURP�WKH�GDWDEDVH�VHUYHU��

$�GDWDEDVH�UHVWRUH�UH�FUHDWHV�D�GDWDEDVH�IURP�D�EDFNXS�ILOH�

Benefits of backup and restore
2SHUDWLQJ�V\VWHPV�XVXDOO\�LQFOXGH�IDFLOLWLHV�WR�DUFKLYH�GDWDEDVH�ILOHV��8VLQJ�WKH�,QWHU%DVH�
EDFNXS�DQG�UHVWRUH�IHDWXUH�LQ�gbak�RU�6HUYHU�0DQDJHU�RIIHUV�VHYHUDO�DGYDQWDJHV�RYHU�VXFK�
EDFNXS�PHWKRGV��7KH�EDFNXS�DQG�UHVWRUH�SURFHVV�DFFRPSOLVKHV�WKH�IROORZLQJ�

g ,PSURYHV�GDWDEDVH�SHUIRUPDQFH��E\�SHUIRUPLQJ�JDUEDJH�FROOHFWLRQ�RQ�RXWGDWHG�UHFRUGV��DQG�
EDODQFHV�LQGH[HV�

g 5HFODLPV�VSDFH�RFFXSLHG�E\�GHOHWHG�UHFRUGV��DQG�SDFN�WKH�UHPDLQLQJ�GDWD��7KLV�RIWHQ�UHGXFHV�
GDWDEDVH�VL]H��

g*LYHV�\RX�WKH�RSWLRQ�RI�FKDQJLQJ�WKH�GDWDEDVH�SDJH�VL]H�RU�GLVWULEXWLQJ�WKH�GDWDEDVH�DPRQJ�
PXOWLSOH�ILOHV�RU�GLVNV�
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CHAPTER 8 DATABASE BACKUP AND RESTORE
g (QDEOHV�EDFNXSV�WR�UXQ�FRQFXUUHQWO\�ZKLOH�RWKHU�XVHUV�DUH�XVLQJ�WKH�GDWDEDVH��<RX�GR�QRW�
KDYH�WR�VKXW�GRZQ�WKH�GDWDEDVH�WR�UXQ�D�EDFN�XS��+RZHYHU��DQ\�GDWD�FKDQJHV�WKDW�FOLHQWV�
FRPPLW�WR�WKH�GDWDEDVH�DIWHU�WKH�EDFNXS�EHJLQV�DUH�QRW�UHFRUGHG�LQ�WKH�EDFNXS�ILOH��

Note 'R�QRW�UHVWRUH�D�GDWDEDVH�WKDW�UHSODFHV�RQH�WKDW�LV�FXUUHQWO\�LQ�XVH�
g 3URYLGHV�\RX�ZLWK�D�SODWIRUP�LQGHSHQGHQW��VWDEOH�VQDSVKRW�RI�WKH�GDWDEDVH�IRU�DUFKLYLQJ�
SXUSRVHV�

g &UHDWHV�D�GDWDEDVH�EDFNXS�WR�D�GLVN�ILOH�WKDW�\RX�FDQ�LQFOXGH�LW�DV�SDUW�RI�D�UHJXODU�V\VWHP�
EDFNXS��2SWLRQDOO\��\RX�FDQ�ZULWH�WKH�EDFNXS�ILOH�GLUHFWO\�WR�D�QDPHG�WDSH�GHYLFH�

Note 0XOWLILOH�GDWDEDVHV�DUH�QHYHU�SDUWLDOO\�EDFNHG�XS��,I�D�GDWDEDVH�VSDQV�PXOWLSOH�ILOHV��
6HUYHU�0DQDJHU�EDFNV�XS�HLWKHU�DOO�WKH�ILOHV�RU�QRQH�

'DWD�FDQ�EH�WUDQVIHUUHG�WR�DQRWKHU�RSHUDWLQJ�V\VWHP��'LIIHUHQW�SODWIRUPV�KDYH�
GHYLFH�GHSHQGHQW�GDWDEDVH�ILOH�IRUPDWV�DQG�WKHUHIRUH�GDWDEDVHV�FDQQRW�VLPSO\�EH�FRSLHG�WR�
D�SODWIRUP�ZLWK�D�GLIIHUHQW�RSHUDWLQJ�V\VWHP��<RX�FDQ�PDNH�D�EDFNXS�LQ�D�JHQHULF�IRUPDW�
FDOOHG�D�WUDQVSRUWDEOH�EDFNXS�WKDW�DOORZV�UHVWRUDWLRQ�WR�D�VHUYHU�UXQQLQJ�D�GLIIHUHQW�RSHUDWLQJ�
V\VWHP��0DNLQJ�WUDQVSRUWDEOH�EDFNXSV�LV�KLJKO\�UHFRPPHQGHG�LQ�KHWHURJHQHRXV�
HQYLURQPHQWV�

g 8SJUDGHV�2'6

1HZ�PDMRU�UHOHDVHV�RI�WKH�,QWHU%DVH�VHUYHU�RIWHQ�FRQWDLQ�FKDQJHV�WR�WKH�RQ�GLVN�VWUXFWXUH�
�2'6���,I�WKH�2'6�KDV�FKDQJHG��DQG�\RX�ZDQW�WR�WDNH�DGYDQWDJH�RI�DQ\�QHZ�,QWHU%DVH�
IHDWXUHV��XSJUDGH�\RXU�GDWDEDVHV�WR�WKH�QHZ�2'6�

<RX�QHHG�QRW�XSJUDGH�GDWDEDVHV�WR�XVH�D�QHZ�YHUVLRQ�RI�,QWHU%DVH��7KH�QHZ�YHUVLRQV�FDQ�VWLOO�
DFFHVV�GDWDEDVHV�FUHDWHG�ZLWK�D�SUHYLRXV�YHUVLRQ��EXW�FDQQRW�WDNH�DGYDQWDJH�RI�DQ\�QHZ�
,QWHU%DVH�IHDWXUHV�

7R�XSJUDGH�H[LVWLQJ�GDWDEDVHV�WR�D�QHZ�2'6��SHUIRUP�WKH�IROORZLQJ�VWHSV�

�� %HIRUH�LQVWDOOLQJ�WKH�QHZ�YHUVLRQ�RI�,QWHU%DVH��EDFN�XS�GDWDEDVHV�XVLQJ�WKH�ROG�
YHUVLRQ� 

�� ,QVWDOO�WKH�QHZ�YHUVLRQ�RI�WKH�,QWHU%DVH�VHUYHU�DV�GHVFULEHG�LQ�&KDSWHU����
´,QVWDOODWLRQ�µ

�� 2QFH�WKH�QHZ�YHUVLRQ�LV�LQVWDOOHG��UHVWRUH�WKH�GDWDEDVHV�ZLWK�WKH�QHZ�YHUVLRQ�RI�
,QWHU%DVH�

7KH�UHVWRUHG�GDWDEDVHV�DUH�DEOH�WR�XVH�DQ\�QHZ�,QWHU%DVH�VHUYHU�IHDWXUHV�
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Backing up a database
7KH�GDWDEDVH�EHLQJ�EDFNHG�XS�LV�UHIHUUHG�WR�DV�WKH�VRXUFH��7KH�ILOH�RU�GHYLFH�WR�ZKLFK�WKH�
GDWDEDVH�LV�EHLQJ�EDFNHG�XS�LV�FDOOHG�WKH�GHVWLQDWLRQ�RU�WDUJHW�

7R�EDFN�XS�D�GDWDEDVH��FKRRVH�Tasks | Backup�IURP�WKH�0DLQ�0HQX��WRROEDU��RU�SRSXS�
PHQX��7KH�'DWDEDVH�%DFNXS�GLDORJ�DSSHDUV��

FIGURE 8.1 Database backup dialog

7KLV�GLDORJ�HQDEOHV�\RX�WR�EDFN�XS�D�GDWDEDVH�WR�D�ILOH�RU�GHYLFH��7R�SHUIRUP�D�EDFNXS�

�� 7\SH�WKH�QDPH�RI�WKH�VRXUFH�GDWDEDVH��LQFOXGLQJ�SDWK��LQ�WKH�'DWDEDVH�3DWK�WH[W�
ILHOG�LQ�WKH�%DFNXS�6RXUFH�DUHD��%\�GHIDXOW��WKH�GDWDEDVH�WR�ZKLFK�6HUYHU�
0DQDJHU�LV�FXUUHQWO\�FRQQHFWHG�LV�GLVSOD\HG��2WKHU�GDWDEDVHV�SUHYLRXVO\�
FRQQHFWHG�WR�FDQ�EH�GLVSOD\HG�E\�FOLFNLQJ�WKH�GURS�GRZQ�EXWWRQ�WR�WKH�ULJKW�RI�
WKH�WH[W�ILHOG��7R�FKRRVH�DQRWKHU�GDWDEDVH��VHOHFW�LW�IURP�WKH�OLVW�RU�W\SH�LW�LQ�WKH�
WH[W�ILHOG�

�� 7\SH�WKH�QDPH�RI�WKH�GHVWLQDWLRQ�ILOH�RU�GHYLFH�LQ�WKH�WH[W�ILHOG�LQ�WKH�ORZHU�OHIW�
RI�WKH�GLDORJ��

�� 6HOHFW�WKH�GHVLUHG�EDFNXS�RSWLRQV��WKHQ�FKRRVH�2.�WR�VWDUW�WKH�EDFNXS�WLPHU�

6HUYHU�0DQDJHU�RSHQV�D�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�WR�GLVSOD\�VWDWXV�DQG�DQ\�PHVVDJHV�
GXULQJ�WKH�EDFNXS�SURFHVV�

Note 'DWDEDVH�ILOHV�DQG�EDFNXS�ILOHV�FDQ�KDYH�DQ\�QDPH�WKDW�LV�OHJDO�RQ�WKH�RSHUDWLQJ�V\VWHP��
WKH �JGE�DQG �JEN�ILOH�H[WHQVLRQV�DUH�,QWHU%DVH�FRQYHQWLRQV�RQO\�

:KHQ�FUHDWLQJ�D�EDFNXS�ILOH��6HUYHU�0DQDJHU�ZULWHV�WKH�GDWD�RXW�DV�RQH�ILOH��<RX�FDQQRW�VSOLW�
D�ODUJH�GDWDEDVH�DPRQJ�PXOWLSOH�EDFNXS�ILOHV�ZLWK�6HUYHU�0DQDJHU��+RZHYHU��VHH�´JVSOLW�
FRPPDQG�OLQH�WRROµ�RQ�SDJH ����IRU�D�WRRO�WKDW�DOORZV�\RX�WR�GR�WKLV�ZKHQ�XVLQJ�WKH�
FRPPDQG�OLQH�gbak�
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$�EDFNXS�ILOH�W\SLFDOO\�RFFXSLHV�OHVV�VSDFH�WKDQ�WKH�GDWDEDVH�EHFDXVH�LW�LQFOXGHV�RQO\�WKH�
FXUUHQW�YHUVLRQ�RI�GDWD�DQG�LQFXUV�OHVV�RYHUKHDG�IRU�GDWD�VWRUDJH��$�EDFNXS�ILOH�DOVR�GRHV�QRW�
FRQWDLQ�LQGH[�GDWD�VWUXFWXUHV��RQO\�WKH�LQGH[�GHILQLWLRQ�

,I�\RX�VSHFLI\�D�EDFNXS�ILOH�WKDW�DOUHDG\�H[LVWV��6HUYHU�0DQDJHU�RYHUZULWHV�LW��7R�DYRLG�
RYHUZULWLQJ��VSHFLI\�D�XQLTXH�QDPH�IRU�WKH�EDFNXS�ILOH��

,I�D�GDWDEDVH�VSDQV�PXOWLSOH�ILOHV��VSHFLI\�RQO\�WKH�ILUVW�ILOH��WKH�SULPDU\�ILOH��DV�WKH�VRXUFH��
6HUYHU�0DQDJHU�XVHV�WKH�KHDGHU�SDJH�RI�HDFK�ILOH�WR�ORFDWH�DGGLWLRQDO�ILOHV��VR�WKH�HQWLUH�
GDWDEDVH�FDQ�EH�EDFNHG�XS�EDVHG�RQ�WKH�SULPDU\�ILOH�

Backup options
7KH�EDFNXS�RSWLRQV�DUH�LQGLFDWHG�E\�FKHFN�ER[HV�RQ�WKH�ULJKW�VLGH�RI�WKH�'DWDEDVH�%DFNXS�
GLDORJ��,I�D�FKHFN�ER[�KDV�D ✔�LQVLGH��WKHQ�WKH�RSWLRQ�LV�VHOHFWHG��,I�WKH�ER[�LV�HPSW\��WKH�
RSWLRQ�LV�QRW�VHOHFWHG��

FIGURE 8.2 Database backup options

4 7UDQVSRUWDEOH�IRUPDW
7R�PRYH�D�GDWDEDVH�WR�D�PDFKLQH�ZLWK�D�GLIIHUHQW�RSHUDWLQJ�V\VWHP�IURP�WKH�PDFKLQH�RQ�
ZKLFK�WKH�EDFNXS�ZDV�SHUIRUPHG��FKHFN�WKH�7UDQVSRUWDEOH�)RUPDW�RSWLRQ��7KLV�RSWLRQ�
ZULWHV�GDWD�LQ�D�JHQHULF�IRUPDW��HQDEOLQJ�\RX�WR�UHVWRUH�WR�DQ\�PDFKLQH�WKDW�VXSSRUWV�
,QWHU%DVH�

7R�WUDQVIHU�D�GDWDEDVH�WR�D�VHUYHU�UXQQLQJ�D�GLIIHUHQW�RSHUDWLQJ�V\VWHP�

�� 6HOHFW�WKH�7UDQVSRUWDEOH�)RUPDW�RSWLRQ�LQ�WKH�'DWDEDVH�%DFNXS�GLDORJ�

�� %DFN�XS�WKH�GDWDEDVH�

�� ,I�\RX�EDFNHG�XS�WR�D�UHPRYDEOH�PHGLXP��SURFHHG�WR�6WHS����,I�\RX�FUHDWHG�D�
EDFNXS�ILOH�RQ�GLVN��XVH�RSHUDWLQJ�V\VWHP�FRPPDQGV�WR�FRS\�WKH�ILOH�WR�WDSH��
WKHQ�ORDG�WKH�FRQWHQWV�RI�WKH�WDSH�RQWR�DQRWKHU�PDFKLQH��2U�FRS\�LW�DFURVV�D�
QHWZRUN�WR�WKH�RWKHU�PDFKLQH�
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�� 2Q�WKH�GHVWLQDWLRQ�PDFKLQH��UHVWRUH�WKH�EDFNXS�ILOH��,I�UHVWRULQJ�IURP�D�
UHPRYDEOH�PHGLXP��VXFK�DV�WDSH��VSHFLI\�WKH�GHYLFH�QDPH�LQVWHDG�RI�WKH�EDFNXS�
ILOH�

4 %DFN�XS�PHWDGDWD�RQO\
:KHQ�EDFNLQJ�XS�D�GDWDEDVH��\RX�FDQ�H[FOXGH�LWV�GDWD��VDYLQJ�RQO\�LWV�PHWDGDWD��<RX�PLJKW�
ZDQW�WR�GR�WKLV�WR�

g 5HWDLQ�D�UHFRUG�RI�WKH�PHWDGDWD�EHIRUH�LW�LV�PRGLILHG�
g &UHDWH�DQ�HPSW\�FRS\�RI�WKH�GDWDEDVH��7KH�FRS\�KDV�WKH�VDPH�PHWDGDWD�EXW�FDQ�EH�SRSXODWHG�
ZLWK�GLIIHUHQW�GDWD�

7R�EDFN�XS�PHWDGDWD�RQO\��VHOHFW�WKH�%DFN�8S�0HWDGDWD�2QO\�RSWLRQ��

7,3 <RX�FDQ�DOVR�H[WUDFW�D�GDWDEDVH·V�PHWDGDWD�XVLQJ�:LQGRZV�,64/��,64/�SURGXFHV�DQ�64/�
GDWD�GHILQLWLRQ��WH[W��ILOH�FRQWDLQLQJ�64/�FRPPDQGV��6HUYHU�0DQDJHU�FUHDWHV�D�EDFNXS�ILOH�
�ELQDU\��FRQWDLQLQJ�PHWDGDWD�RQO\�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��PHWDGDWD�RSWLRQ�RI�gbak�

4 'LVDEOH�JDUEDJH�FROOHFWLRQ
%\�GHIDXOW��6HUYHU�0DQDJHU�SHUIRUPV�JDUEDJH�FROOHFWLRQ�GXULQJ�EDFNXS��7R�SUHYHQW�JDUEDJH�
FROOHFWLRQ�GXULQJ�D�EDFNXS��VHOHFW�WKH�'LVDEOH�*DUEDJH�&ROOHFWLRQ�RSWLRQ��

*DUEDJH�FROOHFWLRQ�PDUNV�VSDFH�XVHG�E\�ROG�YHUVLRQV�RI�GDWD�UHFRUGV�DV�IUHH�IRU�UHXVH��
*HQHUDOO\��\RX�ZDQW�6HUYHU�0DQDJHU�WR�SHUIRUP�JDUEDJH�FROOHFWLRQ�GXULQJ�EDFNXS�

7,3 <RX�GR�QRW�ZDQW�WR�SHUIRUP�JDUEDJH�FROOHFWLRQ�LI�WKHUH�LV�GDWD�FRUUXSWLRQ�LQ�ROG�UHFRUG�
YHUVLRQV�DQG�\RX�ZDQW�WR�SUHYHQW�,QWHU%DVH�IURP�YLVLWLQJ�WKRVH�UHFRUGV�GXULQJ�D�EDFNXS�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��JDUEDJHBFROOHFW�RSWLRQ�RI�gbak�

4 ,JQRUH�WUDQVDFWLRQV�LQ�OLPER
7R�LJQRUH�OLPER�WUDQVDFWLRQV�GXULQJ�EDFNXS��VHOHFW�WKH�,JQRUH�7UDQVDFWLRQV�LQ�/LPER�RSWLRQ�

:KHQ�6HUYHU�0DQDJHU�LJQRUHV�OLPER�WUDQVDFWLRQV�GXULQJ�EDFNXS��LW�LJQRUHV�DOO�UHFRUG�
YHUVLRQV�FUHDWHG�E\�DQ\�OLPER�WUDQVDFWLRQ��ILQGV�WKH�PRVW�UHFHQWO\�FRPPLWWHG�YHUVLRQ�RI�D�
UHFRUG��DQG�EDFNV�XS�WKDW�YHUVLRQ�

/LPER�WUDQVDFWLRQV�DUH�XVXDOO\�FDXVHG�E\�WKH�IDLOXUH�RI�D�WZR�SKDVH�FRPPLW��7KH\�FDQ�DOVR�
H[LVW�GXH�WR�V\VWHP�IDLOXUH�RU�ZKHQ�D�VLQJOH�GDWDEDVH�WUDQVDFWLRQ�LV�SUHSDUHG��

%HIRUH�EDFNLQJ�XS�D�GDWDEDVH�WKDW�FRQWDLQV�OLPER�WUDQVDFWLRQV��LW�LV�D�JRRG�LGHD�WR�SHUIRUP�
WUDQVDFWLRQ�UHFRYHU\��E\�FKRRVLQJ�Maintenance | Transaction Recovery�LQ�WKH�'DWDEDVH�
0DLQWHQDQFH�ZLQGRZ�
OPERATIONS GUIDE 147



CHAPTER 8 DATABASE BACKUP AND RESTORE
7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��OLPER�RSWLRQ�RI�gbak�

4 ,JQRUH�FKHFNVXPV
7R�LJQRUH�FKHFNVXPV�GXULQJ�EDFNXS��VHOHFW�WKH�,JQRUH�&KHFNVXPV�RSWLRQ�

$�FKHFNVXP�LV�D�SDJH�E\�SDJH�DQDO\VLV�RI�GDWD�WR�YHULI\�LWV�LQWHJULW\��$�EDG�FKHFNVXP�PHDQV�
WKDW�D�GDWD�SDJH�KDV�EHHQ�UDQGRPO\�RYHUZULWWHQ��IRU�H[DPSOH��GXH�WR�D�V\VWHP�FUDVK��

&KHFNVXP�HUURUV�LQGLFDWH�GDWD�FRUUXSWLRQ��DQG�,QWHU%DVH�QRUPDOO\�SUHYHQWV�\RX�IURP�
EDFNLQJ�XS�D�GDWDEDVH�LI�EDG�FKHFNVXPV�DUH�GHWHFWHG��([DPLQH�WKH�GDWD�WKH�QH[W�WLPH�\RX�
UHVWRUH�WKH�GDWDEDVH�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��LJQRUH�RSWLRQ�RI�gbak�

49HUERVH�RXWSXW
7R�PRQLWRU�WKH�EDFNXS�SURFHVV�DV�LW�UXQV��VHOHFW�WKH�9HUERVH�2XWSXW�RSWLRQ��7KLV�RSWLRQ�
RSHQV�D�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�WR�GLVSOD\�VWDWXV�PHVVDJHV�RQ�WKH�VFUHHQ��)RU�H[DPSOH�

FIGURE 8.3 Database backup verbose output

%\�GHIDXOW��WKH�EDFNXS�ZLQGRZ�GLVSOD\V�WKH�WLPH�WKDW�WKH�EDFNXS�SURFHVV�VWDUWV��WKH�WLPH�LW�
HQGV��DQG�DQ\�HUURU�PHVVDJHV�

7KH�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�HQDEOHV�\RX�WR�VHDUFK�IRU�VSHFLILF�WH[W��VDYH�WKH�WH[W�WR�D�
ILOH��DQG�SULQW�WKH�WH[W�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��YHUERVH�RSWLRQ�RI�gbak�
148 INTERBASE 5



RESTORING A DATABASE
Restoring a database
7R�UHVWRUH�D�GDWDEDVH��FKRRVH�Tasks | RestorH�IURP�WKH�EDU�PHQX�RU�WRROEDU��7KH�'DWDEDVH�
5HVWRUH�GLDORJ�DSSHDUV�

FIGURE 8.4 Database restore dialog

7KLV�GLDORJ�HQDEOHV�\RX�WR�UHVWRUH�D�GDWDEDVH�IURP�D�SUHYLRXVO\�FUHDWHG�EDFNXS�ILOH�RQ�WKH�
FXUUHQW�VHUYHU��

7KH�EDFNXS�ILOH�IURP�ZKLFK�WKH�GDWDEDVH�LV�EHLQJ�UHVWRUHG�LV�FDOOHG�WKH�VRXUFH��7KH�GDWDEDVH�
EHLQJ�UHVWRUHG�LV�FDOOHG�WKH�GHVWLQDWLRQ�RU�WDUJHW�

7R�UHVWRUH�D�GDWDEDVH�
g 7\SH�WKH�QDPH�RI�WKH�VRXUFH�ILOH�RU�GHYLFH�RQ�WKH�FXUUHQW�VHUYHU�LQ�WKH�%DFNXS�)LOH�RU�'HYLFH�
WH[W�ILHOG��

g 7R�UHVWRUH�D�GDWDEDVH�WR�PRUH�WKDQ�RQH�GDWDEDVH�ILOH��FOLFN�WKH�0XOWL�ILOH����EXWWRQ��)RU�PRUH�
LQIRUPDWLRQ�DERXW�UHVWRULQJ�WR�PXOWLSOH�GDWDEDVH�ILOHV��VHH�´5HVWRULQJ�WR�PXOWLSOH�ILOHVµ�RQ�
SDJH ����

g 7\SH�WKH�QDPH��LQFOXGLQJ�GULYH�OHWWHU�DQG�GLUHFWRU\�SDWK��RI�WKH�GDWDEDVH�WR�UHVWRUH�WR�LQ�WKH�
3ULPDU\�'DWDEDVH�)LOH�WH[W�ILHOG��Note:�<RX�FDQQRW�UHVWRUH�D�GDWDEDVH�WR�D�QHWZRUNHG�
ILOHV\VWHP��PDSSHG�GULYH��

g 7\SH�WKH�SDJH�VL]H��LQ�E\WHV��LQ�WKH�3DJH�6L]H�WH[W�ILHOG�
g 6HOHFW�WKH�GHVLUHG�UHVWRUH�RSWLRQV��DQG�FKRRVH�2.�WR�EHJLQ�WKH�UHVWRUH�

7\SLFDOO\��D�UHVWRUHG�GDWDEDVH�RFFXSLHV�OHVV�GLVN�VSDFH�WKDQ�LW�GLG�EHIRUH�EHLQJ�EDFNHG�XS��EXW�
GLVN�VSDFH�UHTXLUHPHQWV�FRXOG�FKDQJH�LI�WKH�RQ�GLVN�VWUXFWXUH�YHUVLRQ�FKDQJHV��)RU�
LQIRUPDWLRQ�DERXW�WKH�2'6��VHH�´%HQHILWV�RI�EDFNXS�DQG�UHVWRUHµ�RQ�SDJH ����
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Note ,QWHU%DVH���UHVWRUH�DOORZV�\RX�WR�UHVWRUH�D�GDWDEDVH�VXFFHVVIXOO\�HYHQ�LI�IRU�VRPH�
UHDVRQ�WKH�UHVWRUH�SURFHVV�FRXOG�QRW�UHEXLOG�LQGH[HV�IRU�WKH�GDWDEDVH��)RU�H[DPSOH��WKLV�FDQ�
RFFXU�LI�WKHUH�LV�QRW�HQRXJK�WHPSRUDU\�GLVN�VSDFH�WR�SHUIRUP�WKH�VRUWLQJ�WDVN�QHFHVVDU\�WR�
EXLOG�DQ�LQGH[�GXULQJ�WKH�UHVWRUH��,I�WKLV�RFFXUV��WKH�GDWDEDVH�LV�UHVWRUHG�DQG�DYDLODEOH��EXW�
LQGH[HV�DUH�LQDFWLYH��7KLV�LV�DV�LI�\RX�KDG�VHOHFWHG�WKH�'HDFWLYDWH�,QGH[HV�FKHFNER[��RU�XVHG�
WKH��L�VZLWFK�RI�gbak��$IWHU�WKH�UHVWRUH�FRPSOHWHV��XVH�$/7(5�,1'(;�WR�VHW�WKH�LQGH[HV�DFWLYH�

Restoring to multiple files
<RX�PLJKW�ZDQW�WR�UHVWRUH�D�GDWDEDVH�WR�PXOWLSOH�ILOHV�WR�GLVWULEXWH�LW�DPRQJ�GLIIHUHQW�GLVNV��
ZKLFK�SURYLGHV�PRUH�IOH[LELOLW\�LQ�DOORFDWLQJ�V\VWHP�UHVRXUFHV�

7R�UHVWRUH�D�GDWDEDVH�WR�PXOWLSOH�GDWDEDVH�ILOHV��FOLFN�WKH�0XOWL�ILOH����EXWWRQ�LQ�WKH�'DWDEDVH�
5HVWRUH�GLDORJ��7KH�IROORZLQJ�GLDORJ�RSHQV�

FIGURE 8.5 Multifile database backup dialog

7R�VSHFLI\�WKH�GDWDEDVH�ILOHV�WR�UHVWRUH�WR��W\SH�WKH�ILOH�QDPH�LQ�WKH�)LOH�3DWK�WH[W�ILHOG�DQG�
WKHQ�W\SH�WKH�QXPEHU�RI�SDJHV�IRU�WKDW�ILOH�LQ�WKH�WH[W�ILHOG�EHORZ�LW��&KRRVH�6DYH��DQG�WKH�ILOH�
QDPH�DSSHDUV�LQ�WKH�)LOH�/LVW�RQ�WKH�ULJKW�VLGH�RI�WKH�GLDORJ��

Note 7KH�PLQLPXP�QXPEHU�RI�SDJHV�SHU�ILOH�LV�����

7R�PRGLI\�RQH�RI�WKH�ILOHV�LQ�WKH�OLVW��VHOHFW�LW�DQG�FKRRVH�0RGLI\��7KH�VHOHFWHG�ILOH�QDPH�
DSSHDUV�LQ�WKH�)LOH�3DWK�WH[W�ILHOG��ZKHUH�\RX�FDQ�HGLW�LW��DQG�WKH�DVVRFLDWHG�QXPEHU�RI�SDJHV�
DSSHDUV�LQ�WKH�3DJHV�WH[W�ILHOG��7R�GHOHWH�D�ILOH��VHOHFW�LW�LQ�WKH�)LOH�/LVW�DQG�FKRRVH�WKH�'HOHWH�
EXWWRQ�

$IWHU�HQWHULQJ�DOO�WKH�QDPHV�RI�WKH�GDWDEDVH�ILOHV�WR�UHVWRUH�WR��FKRRVH�2.�WR�UHWXUQ�WR�WKH�
'DWDEDVH�5HVWRUH�GLDORJ�
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Restore options
7KH�UHVWRUH�RSWLRQV�DUH�VKRZQ�LQ�FKHFN�ER[HV�RQ�WKH�ULJKW�VLGH�RI�WKH�'DWDEDVH�5HVWRUH�
GLDORJ��,I�D�FKHFN�ER[�KDV�DQ�✔�LQVLGH��WKHQ�WKH�RSWLRQ�LV�VHOHFWHG��,I�WKH�ER[�LV�HPSW\��WKH�
RSWLRQ�LV�QRW�VHOHFWHG�

FIGURE 8.6 Database restore options

4 3DJH�VL]H
,QWHU%DVH�VXSSRUWV�GDWDEDVH�SDJH�VL]HV�RI�������������������DQG������E\WHV��7KH�GHIDXOW�LV�
�����E\WHV��7R�FKDQJH�SDJH�VL]H��EDFN�XS�WKH�GDWDEDVH�DQG�WKHQ�UHVWRUH�LW��PRGLI\LQJ�WKH�3DJH�
6L]H�ILHOG�LQ�WKH�'DWDEDVH�5HVWRUH�GLDORJ�

&KDQJLQJ�WKH�SDJH�VL]H�FDQ�LPSURYH�SHUIRUPDQFH�IRU�WKH�IROORZLQJ�UHDVRQV�
g 6WRULQJ�DQG�UHWULHYLQJ�%ORE�GDWD�LV�PRVW�HIILFLHQW�ZKHQ�WKH�HQWLUH�%ORE�ILWV�RQ�D�VLQJOH�
GDWDEDVH�SDJH��,I�DQ�DSSOLFDWLRQ�VWRUHV�PDQ\�%OREV�H[FHHGLQJ��.��XVLQJ�D�ODUJHU�SDJH�VL]H�
UHGXFHV�WKH�WLPH�IRU�DFFHVVLQJ�%ORE�GDWD�

g ,QWHU%DVH�SHUIRUPV�EHWWHU�LI�URZV�GR�QRW�VSDQ�SDJHV��,I�D�GDWDEDVH�FRQWDLQV�ORQJ�URZV�RI�GDWD��
FRQVLGHU�LQFUHDVLQJ�WKH�SDJH�VL]H�

g ,I�D�GDWDEDVH�KDV�D�ODUJH�LQGH[��LQFUHDVLQJ�WKH�GDWDEDVH�SDJH�VL]H�UHGXFHV�WKH�QXPEHU�RI�OHYHOV�
LQ�WKH�LQGH[�WUHH��,QGH[HV�ZRUN�IDVWHU�LI�WKHLU�GHSWK�LV�NHSW�WR�D�PLQLPXP��&KRRVH�Tasks | 
Database Statistics�WR�GLVSOD\�LQGH[�VWDWLVWLFV��DQG�FRQVLGHU�LQFUHDVLQJ�WKH�SDJH�VL]H�LI�LQGH[�
GHSWK�LV�JUHDWHU�WKDQ�WZR�RQ�DQ\�IUHTXHQWO\�XVHG�LQGH[�

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

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��SDJHBVL]H�RSWLRQ�RI�gbak�
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4 5HSODFH�H[LVWLQJ�GDWDEDVH
6HUYHU�0DQDJHU�FDQQRW�RYHUZULWH�DQ�H[LVWLQJ�GDWDEDVH�ILOH�XQOHVV�WKH�5HSODFH�([LVWLQJ�
'DWDEDVH�RSWLRQ�LV�VHOHFWHG��,I�\RX�DWWHPSW�WR�UHVWRUH�WR�DQ�H[LVWLQJ�GDWDEDVH�QDPH�DQG�WKLV�
RSWLRQ�LV�QRW�VHOHFWHG��WKH�UHVWRUH�GRHV�QRW�SURFHHG�

,03257$17 'R�QRW�UHSODFH�DQ�H[LVWLQJ�GDWDEDVH�ZKLOH�FOLHQWV�DUH�RSHUDWLQJ�RQ�LW��:KHQ�UHVWRULQJ�WR�DQ�
H[LVWLQJ�ILOH�QDPH��D�VDIHU�DSSURDFK�LV�WR�UHQDPH�WKH�H[LVWLQJ�GDWDEDVH�ILOH��UHVWRUH�WKH�
GDWDEDVH��WKHQ�GURS�RU�DUFKLYH�WKH�ROG�GDWDEDVH�DV�QHHGHG�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��UHSODFH�RSWLRQ�RI�gbak�

4 &RPPLW�DIWHU�HDFK�WDEOH
1RUPDOO\��6HUYHU�0DQDJHU�UHVWRUHV�DOO�PHWDGDWD�EHIRUH�UHVWRULQJ�DQ\�GDWD��,I�\RX�VHOHFW�WKH�
&RPPLW�$IWHU�(DFK�7DEOH�RSWLRQ��6HUYHU�0DQDJHU�UHVWRUHV�WKH�PHWDGDWD�DQG�GDWD�IRU�HDFK�
WDEOH�WRJHWKHU��FRPPLWWLQJ�RQH�WDEOH�DW�D�WLPH��

7KLV�RSWLRQ�LV�XVHIXO�ZKHQ�\RX�DUH�KDYLQJ�WURXEOH�UHVWRULQJ�D�EDFNXS�ILOH��IRU�H[DPSOH��LI�WKH�
GDWD�LV�FRUUXSW�RU�LQYDOLG�DFFRUGLQJ�WR�LQWHJULW\�FRQVWUDLQWV�

,I�\RX�KDYH�D�SUREOHP�EDFNXS�ILOH��UHVWRULQJ�WKH�GDWDEDVH�RQH�WDEOH�DW�D�WLPH�OHWV�\RX�UHFRYHU�
VRPH�RI�WKH�GDWD�LQWDFW��<RX�FDQ�UHVWRUH�RQO\�WKH�WDEOHV�WKDW�SUHFHGH�WKH�EDG�GDWD��UHVWRUDWLRQ�
IDLOV�WKH�PRPHQW�LW�HQFRXQWHUV�EDG�GDWD�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��RQHBDWBDBWLPH�RSWLRQ�RI�gbak�

4 'HDFWLYDWH�LQGH[HV
1RUPDOO\��,QWHU%DVH�UHEXLOGV�LQGH[HV�ZKHQ�D�GDWDEDVH�LV�UHVWRUHG��,I�WKH�GDWDEDVH�FRQWDLQHG�
GXSOLFDWH�YDOXHV�LQ�D�XQLTXH�LQGH[�ZKHQ�LW�ZDV�EDFNHG�XS��UHVWRUDWLRQ�IDLOV��'XSOLFDWH�YDOXHV�
FDQ�EH�LQWURGXFHG�LQWR�D�GDWDEDVH�LI�LQGH[HV�ZHUH�WHPSRUDULO\�PDGH�LQDFWLYH��IRU�H[DPSOH��WR�
DOORZ�LQVHUWLRQ�RI�PDQ\�UHFRUGV�RU�WR�UHEDODQFH�DQ�LQGH[��

7R�HQDEOH�UHVWRUDWLRQ�WR�VXFFHHG�LQ�WKLV�FDVH��VHOHFW�WKH�'HDFWLYDWH�,QGH[HV�RSWLRQ��7KLV�
PDNHV�LQGH[HV�LQDFWLYH�DQG�SUHYHQWV�WKHP�IURP�UHEXLOGLQJ��7KHQ�HOLPLQDWH�WKH�GXSOLFDWH�
LQGH[�YDOXHV��DQG�UH�DFWLYDWH�LQGH[HV�WKURXJK�$/7(5�,1'(;�LQ�:LQGRZV�,64/�

$�XQLTXH�LQGH[�FDQQRW�EH�DFWLYDWHG�XVLQJ�WKH�$/7(5�,1'(;�VWDWHPHQW��D�XQLTXH�LQGH[�PXVW�
EH�GURSSHG�DQG�WKHQ�FUHDWHG�DJDLQ��)RU�PRUH�LQIRUPDWLRQ�DERXW�DFWLYDWLQJ�LQGH[HV��VHH�WKH�
/DQJXDJH�5HIHUHQFH�

7,3 7KH 'HDFWLYDWH�,QGH[HV�RSWLRQ�LV�DOVR�XVHIXO�IRU�EULQJLQJ�D�GDWDEDVH�RQOLQH�PRUH�TXLFNO\��
'DWD�DFFHVV�LV�VORZHU�XQWLO�LQGH[HV�DUH�UHEXLOW��EXW�WKH�GDWDEDVH�LV�DYDLODEOH��$IWHU�WKH�
GDWDEDVH�LV�UHVWRUHG��XVHUV�FDQ�DFFHVV�LW�ZKLOH�LQGH[HV�DUH�UHDFWLYDWHG��

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��LQDFWLYH�RSWLRQ�RI�gbak�
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RESTORING A DATABASE
4 'R�QRW�UHVWRUH�YDOLGLW\�FRQGLWLRQV
,I�\RX�UHGHILQH�YDOLGLW\�FRQVWUDLQWV�LQ�D�GDWDEDVH�ZKHUH�GDWD�LV�DOUHDG\�HQWHUHG��\RXU�GDWD�PLJKW�
QR�ORQJHU�VDWLVI\�WKH�YDOLGLW\�FRQVWUDLQWV��<RX�PLJKW�QRW�GLVFRYHU�WKLV�XQWLO�\RX�WU\�WR�UHVWRUH�
WKH�GDWDEDVH��DW�ZKLFK�WLPH�DQ�HUURU�PHVVDJH�DERXW�LQYDOLG�GDWD�DSSHDUV�

,03257$17 $OZD\V�PDNH�D�FRS\�RI�PHWDGDWD�EHIRUH�UHGHILQLQJ�LW��IRU�H[DPSOH��E\�H[WUDFWLQJ�LW�XVLQJ 
:LQGRZV�,64/�

7R�UHVWRUH�D�GDWDEDVH�WKDW�FRQWDLQV�LQYDOLG�GDWD��VHOHFW�WKH�'R�1RW�5HVWRUH�9DOLGLW\�
&RQGLWLRQV�RSWLRQ��7KLV�RSWLRQ�GHOHWHV�YDOLGLW\�FRQVWUDLQWV�IURP�WKH�PHWDGDWD��$IWHU�WKH�
GDWDEDVH�LV�UHVWRUHG��FKDQJH�WKH�GDWD�WR�PDNH�LW�YDOLG�DFFRUGLQJ�WR�WKH�QHZ�LQWHJULW\�
FRQVWUDLQWV��7KHQ�DGG�EDFN�WKH�FRQVWUDLQWV�WKDW�ZHUH�GHOHWHG�

7KLV�RSWLRQ�LV�DOVR�XVHIXO�LI�\RX�SODQ�WR�UHGHILQH�WKH�YDOLGLW\�FRQGLWLRQV�DIWHU�UHVWRULQJ�WKH�
GDWDEDVH��,I�\RX�GR�VR��WKRURXJKO\�WHVW�WKH�GDWD�DIWHU�UHGHILQLQJ�DQ\�YDOLGLW\�FRQVWUDLQWV�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��QRBYDOLGLW\�RSWLRQ�RI�gbak�

49HUERVH�RXWSXW
7R�PRQLWRU�WKH�UHVWRUH�SURFHVV�DV�LW�UXQV��VHOHFW�WKH�9HUERVH�2XWSXW�RSWLRQ��7KLV�RSWLRQ�
RSHQV�D�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�WR�GLVSOD\�VWDWXV�PHVVDJHV�RQ�WKH�VFUHHQ��)RU�H[DPSOH�

FIGURE 8.7 Database restore verbose output

7KH�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�HQDEOHV�\RX�WR�VHDUFK�IRU�VSHFLILF�WH[W��VDYH�WKH�WH[W�WR�D�
ILOH��DQG�SULQW�WKH�WH[W��)RU�DQ�H[SODQDWLRQ�RI�KRZ�WR�XVH�WKH�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ��
VHH�&KDSWHU����´,QWURGXFWLRQ�µ
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7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��YHUERVH�RSWLRQ�RI�gbak�

gbak command-line tool
%DFNV�XS�RU�UHVWRUHV�D�GDWDEDVH��RSWLRQDOO\�FKDQJLQJ�GDWDEDVH�FKDUDFWHULVWLFV�

6\QWD[ )RU�EDFNLQJ�XS�

gbak [-B] [options] database target

)RU�UHVWRULQJ�

gbak {-C|-R} [options] source database

)RU�UHVWRULQJ�WR�PXOWLSOH�ILOHV�

gbak {-C|-R} [options] source primary m secondary1 [n1 secondary2 [n2]]

Argument Description

database Name of a database to back up or restore.

source Name of a storage device or backup file from which to restore.

On UNIX, this can also be stdin, in which case gbak reads input from 
the standard input (usually a pipe).

target Name of a storage device or backup file to which to back up.

On UNIX, this can also be stdout, in which case gbak writes its output 
to the standard output (usually a pipe).

primary Primary file when restoring to multiple database files.

m Length of primary in database pages; minimum value is 200.

secondary1 First secondary file when restoring to multiple database files.

n1 Length of secondary1; if only one secondary file is supplied, n1 is 
optional.

secondary2 Next secondary file; specify as many secondary files as needed.

n2 Length of secondary2; it is unnecessary to specify the length of the 
last secondary file.

TABLE 8.1 gbak arguments
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GBAK COMMAND-LINE TOOL
2SWLRQV ,Q�WKH�2SWLRQ�FROXPQ�RI�WKH�IROORZLQJ�WDEOHV��RQO\�WKH�FKDUDFWHUV�RXWVLGH�WKH�VTXDUH�
EUDFNHWV��> @��DUH�UHTXLUHG�

Option Description

-b[ackup_database] Back up database to file or device

-co[nvert] Convert external files as internal tables

-e[xpand] Do not create a compressed back up

-fa[ctor] n Use blocking factor n for tape device

-g[arbage_collect] Do not garbage collect during backup

-ig[nore] Ignore checksums during backup

-l[imbo] Ignore limbo transactions during backup

-m[etadata] Back up metadata only, no data

-nt Create the backup in non-transportable format

-ol[d_descriptions] Back up metadata in old-style format

-pa[ssword] text Check for password text before accessing a database

-role name Connect as role name

-t[ransportable] Create a transportable backup (default); see “Transportable format” 
on page 146

-u[ser] name Check for user name before accessing remote database

-v[erbose] Show what gbak is doing

-y [file | 
suppress_output] 

Direct status messages to file; file must not already exist; 
suppress_output suppress output messages

-z Show version of gbak and of InterBase engine

TABLE 8.2 gbak backup options
OPERATIONS GUIDE 155



CHAPTER 8 DATABASE BACKUP AND RESTORE
6HH�$OVR gsplit

Option Description

-c[reate_database] Restore database to a new file

-i[nactive] Make indexes inactive upon restore

-k[ill] Do not create any shadows that were previously defined

-n[o_validity] Delete validity constraints from restored metadata; allows 
restoration of data that would otherwise not meet validity 
constraints

-o[ne_at_a_time] Restore one table at a time; useful for partial recovery if database 
contains corrupt data

-p[age_size] n Reset page size to n bytes (1024, 2048, 4196, or 8192); 
default is 1024.

-pa[ssword] text Check for password text before accessing a database

-r[eplace_database] Restore database to new file or replace existing file.

-user name Check for user name before accessing remote database; 
required when using gbak from a PC client

-use_[all_space] Restore database with 100% fill ratio on every data page, instead of 
the default 80% fill ratio

-v[erbose] Show what gbak is doing

-y [file | suppress_output] If used with -v, direct status messages to file; if used without -v and 
file is omitted, suppress output messages

-z Show version of gbak and of InterBase engine

TABLE 8.3 gbak restore options
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GBAK ERROR MESSAGES
gbak error messages

Error Message Causes and Suggested Actions to Take

Array dimension for column <string> is invalid Fix the array definition before backing up.

Bad attribute for RDB$CHARACTER_SETS An incompatible character set is in use.

Bad attribute for RDB$COLLATIONS Fix the attribute in the named system table.

Bad attribute for table constraint Check integrity constraints; if restoring, consider using the 
-no_validity option to delete validity constraints.

Blocking factor parameter missing Supply a numeric argument for “factor” option.

Cannot commit files Database may contain corruption, or metadata may violate 
integrity constraints. Try restoring tables using -one_at_a_time 
option, or delete validity constraints using -no_validity option.

Cannot commit index <string> Data may conflict with defined indexes. Try restoring using 
“inactive” option to prevent rebuilding indexes.

Cannot find column for Blob

Cannot find table <string> 

Cannot open backup file <string> Correct the file name you supplied and try again.

Cannot open status and error output file <string> Messages are being redirected to invalid file name. Check format 
of file or access permissions on the directory of output file.

Commit failed on table <string> Data corruption or violation of integrity constraint in the 
specified table. Check metadata or restore “one table at a time.”

Conflicting switches for backup/restore A backup-only option and restore-only option were used in the 
same operation. Fix the command and execute again.

Could not open file name <string> Fix the file name and re-execute command.

Could not read from file <string> Fix the file name and re-execute command.

Could not write to file <string> Fix the file name and re-execute command.

Datatype n not understood An illegal datatype is being specified.

TABLE 8.4 gbak backup and restore error messages
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CHAPTER 8 DATABASE BACKUP AND RESTORE
Database format n is too old to restore to The gbak version used is incompatible with the InterBase 
version of the database. It may be necessary to back up the 
database using the -expand or -old options before it can be 
restored.

Database <string> already exists. To replace it, use the 
–R switch

You used -create in restoring a back up file, but the target 
database already exists. Either rename the target database or 
use -replace.

Could not drop database <string> (database might be in 
use).

You used -replace in restoring a file to an existing database, but 
the database is in use. Either rename the target database or wait 
until it is not in use.

Device type not specified The -device option (Apollo only) must be followed by ct or mt. 
Obsolete as of InterBase V3.3.

Device type <string> not known The -device option (Apollo only) was used incorrectly. Obsolete 
as of InterBase V3.3.

Do not recognize record type n

Do not recognize <string> attribute n -- continuing

Do not understand BLOB INFO item n

Error accessing BLOB column <string> -- continuing

ERROR: Backup incomplete The backup cannot be written to the target device or file system. 
Either there is insufficient space, a hardware write problem, or 
data corruption.

Error committing metadata for table <string> A table within the database may be corrupt. If restoring a 
database, try using -one_at_a_time to isolate the table.

Exiting before completion due to errors This message accompanies other error messages and indicates 
that back up or restore could not execute. Check other error 
messages for the cause.

Expected array dimension n but instead found m The problem array may need to be redefined.

Expected array version number n but instead found m The problem array may need to be redefined.

Expected backup database <string>, found <string> Check the name of the backup file being restored.

Expected backup description record

Error Message Causes and Suggested Actions to Take

TABLE 8.4 gbak backup and restore error messages  (continued)
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GBAK ERROR MESSAGES
Expected backup start time <string>, found <string> 

Expected backup version 1, 2, or 3. Found n

Expected blocking factor, encountered <string> The -factor option requires a numeric argument.

Expected data attribute

Expected database description record

Expected number of bytes to be skipped, encountered 
<string> 

Expected page size, encountered <string> The -page_size option requires a numeric argument.

Expected record length

Expected volume number n, found volume n When backing up or restoring with multiple tapes, be sure to 
specify the correct volume number.

Expected XDR record length

Failed in put_blr_gen_id

Failed in store_blr_gen_id

Failed to create database <string> The target database specified is invalid. It may already exist.

column <string> used in index <string> seems to have 
vanished

An index references a non-existent column. Check either the 
index definition or column definition.

Found unknown switch An unrecognized gbak option was specified.

Index <string> omitted because n of the expected m 
keys were found

Input and output have the same name. Disallowed. A backup file and database must have unique names. Correct the 
names and try again.

Length given for initial file (n) is less than minimum (m) In restoring a database into multiple files, the primary file was 
not allocated sufficient space. InterBase automatically increases 
the page length to the minimum value. No action necessary.

Missing parameter for the number of bytes to be skipped

Multiple sources or destinations specified Only one device name can be specified as a source or target.

Error Message Causes and Suggested Actions to Take

TABLE 8.4 gbak backup and restore error messages  (continued)
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CHAPTER 8 DATABASE BACKUP AND RESTORE
No table name for data The database contains data that is unassigned to a table. Use 
gfix to validate or mend the database.

Page size is allowed only on restore or create The -page_size option was used during a back up instead of a 
restore.

Page size parameter missing The -page_size option requires a numeric argument.

Page size specified (n bytes) rounded up to m bytes Invalid page sizes are rounded up to 1024, 2048, 4096, or 8192, 
whichever is closest.

Page size specified (n) greater than limit (8192 bytes) Specify a page size of 1024, 2048, 4096, or 8192.

Password parameter missing The back up or restore is accessing a remote machine. 
Use -password and specify a password.

Protection is not there yet Unimplemented option -unprotected used.

Redirect location for output is not specified You specified an option reserved for future use by InterBase.

REPLACE specified, but the first file <string> is a 
database

Check that the file name following the -replace option is a 
backup file rather than a database.

Requires both input and output file names Specify both a source and target when backing up or restoring.

RESTORE: decompression length error Possible incompatibility in the gbak version used for backing up 
and the gbak version used for restoring. Check whether -expand 
should be specified during back up.

Restore failed for record in table <string> Possible data corruption in the named table.

Skipped n bytes after reading a bad attribute n

Skipped n bytes looking for next valid attribute, 
encountered attribute m

Trigger <string> is invalid

Unexpected end of file on backup file Restoration of the backup file failed. The backup procedure that 
created the backup file may have terminated abnormally. If 
possible, create a new backup file and use it to restore the 
database.

Unexpected I/O error while <string> backup file A disk error or other hardware error may have occurred during a 
backup or restore.

Error Message Causes and Suggested Actions to Take

TABLE 8.4 gbak backup and restore error messages  (continued)
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GSPLIT COMMAND-LINE TOOL
gsplit command-line tool

6\QWD[ gsplit -split filename [size {k|m|g}][filename [size {k|m|g}]...]

gsplit -join filename [filename ...]

2SWLRQV gsplit�LV�D�XWLOLW\�WKDW�ZRUNV�DV�D�ILOWHU�WR�ZULWH�WKH�RXWSXW�RI�gbak�WR�PXOWLSOH�ILOHV��<RX�FDQ�
XVH�WKLV�WR�EDFNXS�ILOHV�ODUJHU�WKDQ�WKH�RSHUDWLQJ�V\VWHP·V�OLPLW�IRU�ILOH�VL]H��<RX�FDQ�XVH�
gsplit�WR�VSOLW�WKH�EDFNXS�ILOH�FUHDWHG�E\�gbak�LQWR�PXOWLSOH�ILOHV��<RX�FDQ�DOVR�XVH�gsplit�WR�
UHVWRUH�D�GDWDEDVH�IURP�VHYHUDO�ILOHV�

6SHFLI\�WKH�VL]H�RI�HDFK�ILOH�WKDW�JVSOLW�ZULWHV�WR�ZLWK�D�ILOHQDPH��IROORZHG�E\�RQH�RI�N��P��RU�
J��7KHVH�OHWWHUV�FRUUHVSRQG�WR�NLORE\WHV��PHJDE\WHV��DQG�JLJDE\WHV�UHVSHFWLYHO\�

7R�EDFN�XS�D�GDWDEDVH�XVLQJ�gbak�DQG�gsplit��GLUHFW�RXWSXW�IURP�gbak�WR�VWGRXW�DQG�SLSH�LW�
WR�gsplit��gsplit�WDNHV�LQSXW�RQO\�IURP�VWGLQ��7KH�YDOXH�RI�VL]H�PXVW�EH�DW�OHDVW���0%�

7R�UHVWRUH�D�PXOWLILOH�EDFNXS��GLUHFW�RXWSXW�IURP�gsplit�WR�D�SLSH�WR�gbak�UHDGLQJ�LQSXW�IURP�
VWGLQ�

([DPSOH 7R�OLPLW�WKH�ILUVW�EDFNXS�ILOH��I��JEN�WR����0HJDE\WHV�

gbak -backup some.gdb stdout | gsplit -split f1.gbk 20m f2.gbk 20m

7R�UHMRLQ�WKH�EDFNXS�ILOHV�IRU�D�UHVWRUH�

gsplit -join f1.gbk f2.gbk | gbak -restore stdin database.gdb

6HH�$OVR gbak

Unknown switch <string> An unrecognized gbak option was specified.

User name parameter missing The backup or restore is accessing a remote machine. Supply a 
user name with the –user option.

Validation error on column in table <string> The database cannot be restored because it contains data that 
violates integrity constraints. It may be necessary to delete 
constraints from the metadata by specifying 
–no_validity during restore.

Warning -- record could not be restored Possible corruption of the named data.

Wrong length record, expected n encountered n

Error Message Causes and Suggested Actions to Take

TABLE 8.4 gbak backup and restore error messages  (continued)
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CHAPTER

9
Chapter 9Database and Server Statistics

7KLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�IDFLOLWLHV�LQ�,QWHU%DVH�IRU�FROOHFWLQJ�VWDWLVWLFV�RQ�
GDWDEDVH�ILOHV��ORFN�UHTXHVWV��DQG�FOLHQW�GDWDEDVH�RSHUDWLRQ�UHTXHVWV�

Viewing statistics using Server Manager for Windows
7R�YLHZ�GDWDEDVH�VWDWLVWLFV��VHOHFW�WKH�GHVLUHG�GDWDEDVH�LQ�WKH�VHUYHU�GDWDEDVH�WUHH�DQG�WKHQ�
FKRRVH�Tasks | Database Statistics�IURP�WKH�6HUYHU�0DQDJHU�PHQX��7KLV�RSHQV�WKH�
'DWDEDVH�6WDWLVWLFV�ZLQGRZ�
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CHAPTER 9 DATABASE AND SERVER STATISTICS
FIGURE 9.1 Database statistics output

,Q�DGGLWLRQ�WR�WKH�IHDWXUHV�RI�WKH�VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ��WKH�'DWDEDVH�6WDWLVWLFV�
ZLQGRZ�FRQWDLQV�D�9LHZ�PHQX��HQDEOLQJ�\RX�WR�YLHZ�

g'DWDEDVH�6XPPDU\
g'DWDEDVH�$QDO\VLV

7KHVH�RSHUDWLRQV�GLVSOD\�GDWDEDVH�VWDWLVWLFV�IURP�WKH�KHDGHU�SDJH��VXFK�DV�WKH�ROGHVW�
WUDQVDFWLRQ�DQG�QXPEHU�RI�DOORFDWHG�SDJHV��7KH�GDWDEDVH�SDJHV�FDQ�DOVR�EH�DQDO\]HG�WR�
GHWHUPLQH�WKH�QXPEHU�RI�SDJHV�DQG�WKH�ILOO�GLVWULEXWLRQ�RI�SDJHV�ZLWKLQ�HDFK�WDEOH��

Database summary
7R�YLHZ�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH�KHDGHU�SDJH��FKRRVH�View | Database Summary��
7KLV�VHFWLRQ�VKRZV�H[DPSOH�GDWDEDVH�VXPPDU\�KHDGHU�SDJH�LQIRUPDWLRQ��IROORZHG�E\�DQ�
H[SODQDWLRQ�RI�HDFK�LWHP�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��ORJ�RSWLRQ�RI�gstat�

4 +HDGHU�SDJH�LQIRUPDWLRQ
7KH�ILUVW�OLQH�GLVSOD\V�WKH�QDPH�DQG�ORFDWLRQ�RI�WKH�SULPDU\�GDWDEDVH�ILOH�

Database ’C:\Program Files\InterBase Corp\

InterBase\examples\employee.gdb’

7KH�QH[W�OLQHV�FRQWDLQ�LQIRUPDWLRQ�RQ�WKH�GDWDEDVH�KHDGHU�SDJH��

Database header page information:

 Flags 0

 Checksum 15351
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VIEWING STATISTICS USING SERVER MANAGER FOR WINDOWS
 Generation 174

 Page size 1024

 ODS version 9.0

 Oldest transaction 22

 Oldest active 166

 Next transaction 170

 Bumped transaction 1

 Sequence number 0

 Next attachment ID 0

 Implementation ID 2

 Shadow count 0

 Number of cache buffers 0

 Next header page 0

 Creation date May 11, 1994 10:21:46

7KHVH�LWHPV�DUH�
g &KHFNVXP��WKH�KHDGHU�SDJH�FKHFNVXP��7KLV�LV�D�XQLTXH�YDOXH�FRPSXWHG�IURP�DOO�WKH�GDWD�LQ�
WKH�KHDGHU�SDJH��:KHQ�WKH�KHDGHU�SDJH�LV�VWRUHG�WR�GLVN�DQG�ODWHU�UHWULHYHG��WKH�FKHFNVXP�RI�
WKH�UHWULHYHG�SDJH�LV�UHFRPSXWHG�DQG�FRPSDUHG�WR�WKH�VWRUHG�YDOXH�WR�HQVXUH�WKDW�WKH�
LQIRUPDWLRQ�LV�FRUUHFW�

g*HQHUDWLRQ��FRXQWHU�LQFUHPHQWHG�HDFK�WLPH�KHDGHU�SDJH�LV�ZULWWHQ�
g 3DJH�VL]H��WKH�FXUUHQW�GDWDEDVH�SDJH�VL]H��LQ�E\WHV�
g2'6�YHUVLRQ��WKH�YHUVLRQ�RI�WKH�GDWDEDVH·V�RQ�GLVN�VWUXFWXUH�
g2OGHVW�WUDQVDFWLRQ��WKH�WUDQVDFWLRQ�,'�QXPEHU�RI�WKH�ROGHVW�´LQWHUHVWLQJµ�WUDQVDFWLRQ��WKRVH�
WKDW�DUH�QRW�FRPPLWWHG��EXW�DFWLYH��LQ�OLPER��RU�UROOHG�EDFN��

g2OGHVW�DFWLYH��WKH�WUDQVDFWLRQ�,'�QXPEHU�RI�WKH�ROGHVW�DFWLYH�WUDQVDFWLRQ�
g1H[W�WUDQVDFWLRQ��WKH�WUDQVDFWLRQ�,'�QXPEHU�WKDW�,QWHU%DVH�DVVLJQV�WR�WKH�QH[W�WUDQVDFWLRQ�

Note 7KH�GLIIHUHQFH�EHWZHHQ�WKH�ROGHVW�WUDQVDFWLRQ�DQG�WKH�QH[W�WUDQVDFWLRQ�GHWHUPLQHV�
ZKHQ�GDWDEDVH�VZHHSLQJ�RFFXUV��)RU�H[DPSOH��LI�WKH�GLIIHUHQFH�LV�JUHDWHU�WKDQ�WKLV�GLIIHUHQFH�
�VHW�WR��������E\�GHIDXOW���WKHQ�,QWHU%DVH�LQLWLDWHV�D�GDWDEDVH�VZHHS��6HH�´2YHUYLHZ�RI�
VZHHSLQJµ�RQ�SDJH ����

g 6HTXHQFH�QXPEHU��WKH�VHTXHQFH�QXPEHU�RI�WKH�KHDGHU�SDJH��]HUR�LV�XVHG�IRU�WKH�ILUVW�SDJH��
RQH�IRU�VHFRQG�SDJH��DQG�VR�RQ��

g1H[W�FRQQHFWLRQ�,'��,'�QXPEHU�RI�WKH�QH[W�GDWDEDVH�FRQQHFWLRQ�
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g ,PSOHPHQWDWLRQ�,'��DUFKLWHFWXUH�RI�WKH�V\VWHP�RQ�ZKLFK�WKH�GDWDEDVH�ZDV�FUHDWHG�

g 6KDGRZ�FRXQW��WKH�QXPEHU�RI�VKDGRZ�ILOHV�GHILQHG�IRU�WKH�GDWDEDVH�
g1XPEHU�RI�FDFKH�EXIIHUV��WKH�QXPEHU�RI�SDJH�EXIIHUV�LQ�WKH�GDWDEDVH�FDFKH�
g1H[W�KHDGHU�SDJH��WKH�,'�RI�WKH�QH[W�KHDGHU�SDJH�
g &UHDWLRQ�GDWH��WKH�GDWH�ZKHQ�WKH�GDWDEDVH�ZDV�FUHDWHG�
g $WWULEXWHV�

Ã IRUFH�ZULWH³LQGLFDWHV�WKDW�IRUFHG�GDWDEDVH�ZULWHV�DUH�HQDEOHG�

Ã QRBUHVHUYH³LQGLFDWHV�WKDW�VSDFH�LV�QRW�UHVHUYHG�RQ�HDFK�SDJH�IRU�ROG�JHQHUDWLRQV�RI�GDWD��
7KLV�HQDEOHV�GDWD�WR�EH�SDFNHG�PRUH�FORVHO\�RQ�HDFK�SDJH�DQG�WKHUHIRUH�PDNHV�WKH�GDWDEDVH�
RFFXS\�OHVV�GLVN�VSDFH�

Ã VKXWGRZQ³LQGLFDWHV�GDWDEDVH�LV�VKXW�GRZQ�

4 'DWDEDVH�ILOH�VHTXHQFH
7KLV�VHFWLRQ�OLVWV�DOO�WKH�ILOHV�DVVRFLDWHG�ZLWK�WKH�GDWDEDVH��LQFOXGLQJ�DQ\�VHFRQGDU\�ILOHV��)RU�
H[DPSOH�

Database file sequence:

File /usr/interbase/examples/employee.gdb is the only file

1 Apollo 9 Reserved

2 Sun, HP 9000, IMP Delta, NeXT 10 RS 6000

3 Reserved 11 Data General AViiON

4 VMS 12 HP MPE/XL

5 VAX Ultrix 13 Silicon Graphics Iris

6 Reserved 14 Reserved

7 HP 900 15 DEC OSF/1

8 OS/2, Windows NT, Novell NetWare
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VIEWING STATISTICS USING SERVER MANAGER FOR WINDOWS
Database analysis
&KRRVLQJ�View | Database Analysis�GLVSOD\V�JHQHUDO�LQIRUPDWLRQ�RQ�WKH�FXUUHQW�GDWDEDVH�
LQ�WKH�WH[W�GLVSOD\�DUHD��LQFOXGLQJ�DOO�WKH�GDWDEDVH�KHDGHU�SDJH�LQIRUPDWLRQ�GLVSOD\HG�E\�
View | Database Summary�SOXV�WDEOH�DQG�LQGH[�LQIRUPDWLRQ��6LQFH�WKLV�FRPPDQG�DQDO\]HV�
DOO�WKH�WDEOHV�DQG�LQGH[HV�LQ�D�GDWDEDVH��LW�FDQ�WDNH�D�ORQJ�WLPH�IRU�ODUJH�GDWDEDVHV�

7KLV�VHFWLRQ�VKRZV�H[DPSOH�WDEOH�DQG�LQGH[�LQIRUPDWLRQ��IROORZHG�E\�DQ�H[SODQDWLRQ�RI�HDFK�
LWHP�

7KLV�IXQFWLRQ�FRUUHVSRQGV�WR�WKH��DOO�RSWLRQ�RI�gstat�

4 7DEOH�DQG�LQGH[�LQIRUPDWLRQ
7KH�LQIRUPDWLRQ�RQ�HDFK�WDEOH�DQG�LQGH[�LQ�WKH�GDWDEDVH�LV�GLVSOD\HG��)RU�H[DPSOH�

COUNTRY (31)

 Primary pointer page: 246, Index root page: 247

 Data pages: 1, data page slots: 1, average fill: 59%

 Fill distribution:

 0 - 19% = 0

 20 - 39% = 0

 40 - 59% = 1

 60 - 79% = 0

 80 - 99% = 0

g 3ULPDU\�SRLQWHU�SDJH��WKH�SDJH�WKDW�LV�WKH�ILUVW�SRLQWHU�SDJH�IRU�WKH�WDEOH�
g ,QGH[�URRW�SDJH��WKH�SDJH�QXPEHU�WKDW�LV�WKH�ILUVW�SRLQWHU�SDJH�IRU�LQGH[HV�
g'DWD�SDJHV��WKH�WRWDO�QXPEHU�RI�GDWD�SDJHV�
g'DWD�SDJH�VORWV��WKH�QXPEHU�RI�SRLQWHUV�WR�GDWDEDVH�SDJHV��ZKHWKHU�WKH�SDJHV�DUH�VWLOO�LQ�WKH�
GDWDEDVH�RU�QRW�

g $YHUDJH�ILOO��WKH�DYHUDJH�SHUFHQWDJH�WR�ZKLFK�WKH�GDWD�SDJHV�DUH�ILOOHG�
g )LOO�GLVWULEXWLRQ��D�KLVWRJUDP�WKDW�VKRZV�WKH�QXPEHU�RI�GDWD�SDJHV�WKDW�DUH�ILOOHG�WR�WKH�
SHUFHQWDJHV�

)RU�HDFK�LQGH[�LQ�WKH�GDWDEDVH��WKH�IROORZLQJ�LQIRUPDWLRQ�LV�GLVSOD\HG�

Index RDB$PRIMARY1 (0)

 Depth: 1, leaf buckets: 1, nodes: 14

 Average data length: 6, total dup: 0, max dup: 0

 Fill distribution:

 0 - 19% = 1

 20 - 39% = 0

 40 - 59% = 0
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 60 - 79% = 0

 80 - 99% = 0

g ,QGH[��WKH�QDPH�RI�WKH�LQGH[�
g'HSWK��WKH�QXPEHU�RI�OHYHOV�LQ�WKH�LQGH[�SDJH�WUHH�
g /HDI�EXFNHWV��WKH�QXPEHU�RI�OHDI��ERWWRP�OHYHO��SDJHV�LQ�WKH�LQGH[�SDJH�WUHH�
g1RGHV��WKH�WRWDO�QXPEHU�RI�LQGH[�SDJHV�LQ�WKH�WUHH�
g $YHUDJH�GDWD�OHQJWK��WKH�DYHUDJH�OHQJWK�RI�HDFK�NH\��LQ�E\WHV�
g 7RWDO�GXS��WKH�WRWDO�QXPEHU�RI�URZV�WKDW�KDYH�GXSOLFDWH�LQGH[HV�
g0D[�GXS��WKH�QXPEHU�RI�GXSOLFDWHV�RI�WKH�LQGH[�ZLWK�WKH�PRVW�
GXSOLFDWHV�

g )LOO�GLVWULEXWLRQ��D�KLVWRJUDP�WKDW�VKRZV�WKH�QXPEHU�RI�LQGH[�SDJHV�ILOOHG�WR�WKH�VSHFLILHG�
SHUFHQWDJHV�

7,3 ,I�WKH�GHSWK�RI�WKH�LQGH[�SDJH�WUHH�LV�JUHDWHU�WKDQ�WKUHH��WKHQ�VRUWLQJ�PD\�QRW�EH�DV�HIILFLHQW�
DV�SRVVLEOH��7R�UHGXFH�WKH�GHSWK�RI�WKH�LQGH[�SDJH�WUHH��LQFUHDVH�WKH�SDJH�VL]H��,I�LQFUHDVLQJ�
WKH�SDJH�VL]H�GRHV�QRW�UHGXFH�WKH�GHSWK��WKHQ�UHWXUQ�LW�WR�LWV�SUHYLRXV�VL]H�

gstat command-line tool

6\QWD[ gstat [options] database

'HVFULSWLRQ 7KH�gstat�SURJUDP�LV�D�FRPPDQG�OLQH�WRRO�IRU�UHWULHYLQJ�DQG�UHSRUWLQJ�GDWDEDVH�VWDWLVWLFV��
,WV�IXQFWLRQ�LV�WKH�VDPH�DV�WKDW�GHVFULEHG�IRU�6HUYHU�0DQDJHU�LQ�&KDSWHU����´'DWDEDVH�DQG�
6HUYHU�6WDWLVWLFVµ�RI�WKLV�ERRN�

Note <RX�FDQ�UXQ�gstat�RQO\�DJDLQVW�ORFDO�GDWDEDVHV��UXQ�gstat�RQ�WKH�VHUYHU�KRVW�
168 INTERBASE 5



VIEWING LOCK STATISTICS IN SERVER MANAGER FOR WINDOWS
2SWLRQV 7KH�YDOLG�RSWLRQV�IRU�gstat�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Viewing lock statistics in Server Manager for Windows
/RFNLQJ�LV�D�PHFKDQLVP�WKDW�,QWHU%DVH�XVHV�WR�PDLQWDLQ�WKH�FRQVLVWHQF\�RI�WKH�GDWDEDVH�ZKHQ�
LW�LV�DFFHVVHG�E\�PXOWLSOH�XVHUV��7KH�ORFN�PDQDJHU�LV�D�WKUHDG�LQ�WKH�ibserver�SURFHVV�WKDW�
FRRUGLQDWHV�ORFNLQJ��

7KH�ORFN�PDQDJHU�XVHV�D�ORFN�WDEOH�WR�FRRUGLQDWH�UHVRXUFH�VKDULQJ�DPRQJ�FOLHQW�WKUHDGV�LQ�
WKH�ibserver�SURFHVV�FRQQHFWHG�WR�WKH�GDWDEDVH��7KH�ORFN�WDEOH�FRQWDLQV�LQIRUPDWLRQ�RQ�DOO�
WKH�ORFNV�LQ�WKH�V\VWHP�DQG�WKHLU�VWDWHV��7KH�JOREDO�KHDGHU�LQIRUPDWLRQ�FRQWDLQV�XVHIXO�
DJJUHJDWH�LQIRUPDWLRQ�VXFK�DV�WKH�VL]H�RI�WKH�ORFN�WDEOH��WKH�QXPEHU�RI�IUHH�ORFNV��WKH�QXPEHU�
RI�GHDGORFNV��DQG�VR�RQ��7KHUH�LV�DOVR�SURFHVV�LQIRUPDWLRQ�ZKLFK�LQFOXGHV�ZKHWKHU�WKH�ORFN�
KDV�EHHQ�JUDQWHG�RU�LV�ZDLWLQJ��DQG�VR�RQ��7KLV�LQIRUPDWLRQ�LV�XVHIXO�ZKHQ�WU\LQJ�WR�FRUUHFW�
GHDGORFN�VLWXDWLRQV�

7R�YLHZ�ORFN�PDQDJHU�VWDWLVWLFV��FKRRVH�Tasks | Lock Manager Statistics��7KLV�RSHQV�D�
VWDQGDUG�WH[W�GLVSOD\�ZLQGRZ�DQG�DXWRPDWLFDOO\�GLVSOD\�ORFN�PDQDJHU�VWDWLVWLFV�IRU�WKH�FXUUHQW�
VHUYHU�

Option Description

-header Stop reporting statistics after reporting the information on the header page

-log Stop reporting statistics after reporting the information on the log pages

-index Retrieve and display statistics on indexes in the database

-data Retrieve and display statistics on data tables in the database

-all Equivalent to supplying -index and -data; this is the default if you supply none of 
-index, -data, or -all

-system Retrieve statistics on system tables and indexes in addition to user tables and 
indexes

-z Print product version of gstat

TABLE 9.1 gstat options
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iblockpr command-line tool

6\QWD[ iblockpr [a,o,w]

iblockpr [-i{a,o,w}] [t n]

'HVFULSWLRQ <RX�FDQ�XVH�iblockpr�WR�PRQLWRU�SHUIRUPDQFH�E\�FKHFNLQJ�ORFN�UHTXHVWV��7KLV�LV�D�
FRPPDQG�OLQH�WRROV�WKDW�UHSRUWV�WKH�VDPH�RXWSXW�DV�Tasks | Lock Manager Statistics�LQ�
6HUYHU�0DQDJHU�IRU�:LQGRZV�

Note 7KH�SURJUDP�LV�FDOOHG�JGVBORFNBSULQW�RQ�81,;��

7KH�ILUVW�IRUP�RI�V\QWD[�JLYHQ�DERYH�LV�WR�UHWULHYH�D�UHSRUW�RI�ORFN�VWDWLVWLFV�DW�RQH�LQVWDQW�LQ�
WLPH��7KH�VHFRQG�IRUP�LV�WR�PRQLWRU�SHUIRUPDQFH�E\�FROOHFWLQJ�VDPSOHV�DW�IL[HG�LQWHUYDOV�

7KHVH�RSWLRQV�GLVSOD\�LQWHUDFWLYH�LQIRUPDWLRQ�RQ�FXUUHQW�DFWLYLW\�LQ�WKH�ORFN�WDEOH��W�VSHFLILHV�
WKH�WLPH�LQ�VHFRQGV�EHWZHHQ�VDPSOLQJV��Q��FRXQW��VSHFLILHV�WKH�QXPEHU�RI�VDPSOHV�WR�EH�
WDNHQ��7KH�XWLOLW\�SULQWV�RXW�WKH�HYHQWV�SHU�VHFRQG�IRU�HDFK�VDPSOLQJ�DQG�JLYHV�WKH�DYHUDJH�RI�
WKH�YDOXHV�LQ�HDFK�FROXPQ�DW�WKH�HQG�

2SWLRQV

Option Description

[none] Same as -o

-a Prints a static view of the contents of the lock table

-o Prints a static lock table summary and a list of all entities that own blocks

-w Prints out all the information provided by the -o flag plus wait statistics for each 
owner; this option helps to discover which owner’s request is blocking others in the 
lock table

TABLE 9.2 iblockpr/gds_lock_print options
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RETRIEVING STATISTICS PROGRAMMATICALLY
([DPSOH 7KH�IROORZLQJ�VWDWHPHQW�SULQWV�´DFTXLUHµ�VWDWLVWLFV��DFFHVV�WR�ORFN�WDEOH��DFTXLUH�V��DFTZDLW�V��
�DFTZDLW��DFTUWU\�V��DQG�UWU\VXF�V��HYHU\���VHFRQGV�XQWLO����VDPSOHV�KDYH�EHHQ�WDNHQ�

gds_lock_print –ia 3 10

Retrieving statistics programmatically
,QWHU%DVH���LQFOXGHV�SURJUDPPLQJ�IDFLOLWLHV�WR�JDWKHU�SHUIRUPDQFH�WLPLQJV�DQG�GDWDEDVH�
RSHUDWLRQ�VWDWLVWLFV��

<RX�FDQ�XVH�WKH�$3,�IXQFWLRQ�isc_database_info( )�WR�UHWULHYH�VWDWLVWLFV��E\�VSHFLI\LQJ�RQH�
RU�PRUH�RI�WKH�IROORZLQJ�UHTXHVW�EXIIHU�LWHPV�

7KH�IROORZLQJ�RSWLRQV�VXSSO\�LQWHUDFWLYH�VWDWLVWLFV�
�HYHQWV�VHFRQG��IRU�WKH�UHTXHVWHG�LWHPV��ZKLFK�DUH�VDPSOHG�Q�
WLPHV�HYHU\�W�VHFRQGV��ZLWK�RQH�OLQH�SULQWHG�IRU�HDFK�VDPSOH��7KH�
DYHUDJH�RI�WKH�VDPSOH�YDOXHV�LV�SULQWHG�DW�WKH�HQG�RI�HDFK�FROXPQ��
,I�\RX�GR�QRW�VXSSO\�YDOXHV�IRU�Q�DQG�W��WKH�GHIDXOW�LV�Q ��

-i Prints all statistics; the output is easier to read if you issue -ia, -io, and -iw separatly. 

-ia Prints how many threads are trying to acquire access to the lock table per second

-io Prints operation statistics such lock requests, conversions, downgrades, and 
releases per second

-iw Prints number of lock acquisitions and requests waiting per second, wait percent, 
and retries

Request Buffer Item Result Buffer Contents

isc_info_fetches Number of reads from the memory buffer cache. 
Calculated since the InterBase server started.

isc_info_marks Number of writes to the memory buffer cache. Calculated 
since the InterBase server started.

isc_info_reads Number of page reads. Calculated since the InterBase 
server started.

TABLE 9.3 Database I/O statistics information items 

Option Description

TABLE 9.2 iblockpr/gds_lock_print options
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6HH�WKH�$3,�*XLGH�IRU�LQIRUPDWLRQ�RQ�UHTXHVW�EXIIHUV��DQG�GHWDLOV�RI�XVLQJ�WKLV�$3,�FDOO�

isc_info_writes Number of page writes. Calculated since the InterBase 
server started.

isc_info_backout_count Number of removals of record versions per table since the 
current database attachment started.

isc_info_delete_count Number of row deletions. Reported per table. Calculated 
since the current database attachment started.

isc_info_expunge_count Number of removals of a record and all of its ancestors, for 
records whose deletions have been committed. Reported 
per table. Calculated since the current database 
attachment started.

isc_info_insert_count Number of inserts into the database. Reported per table. 
Calculated since the current database attachment started.

isc_info_purge_count Number of removals of old versions of fully mature records 
(records committed, resulting in older-ancestor-versions 
no longer being needed). Reported per table. Calculated 
since the current database attachment started.

isc_info_read_idx_count Number of reads done via an index. Reported per table. 
Calculated since the current database attachment started.

isc_info_read_seq_count Number of sequential database reads, that it, the number 
of sequential table scans (row reads). Reported per table. 
Calculated since the current database attachment started.

isc_info_read_update_count Number of row updates. Reported per table. Calculated 
since the current database attachment started.

Request Buffer Item Result Buffer Contents

TABLE 9.3 Database I/O statistics information items 
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10
Chapter 10Interactive Query

7KLV�FKDSWHU�GRFXPHQWV�WKH�:LQGRZV�,64/�DQG�FRPPDQG�OLQH�isql�XWLOLWLHV�IRU�,QWHU%DVH��
7KHVH�WRROV�SURYLGH�DQ�LQWHUIDFH�WR�WKH�'\QDPLF�64/�LQWHUSUHWHU�RI�,QWHU%DVH��<RX�FDQ�XVH�
WKH�TXHU\�WRROV�WR�SHUIRUP�GDWD�GHILQLWLRQ��SURWRW\SH�TXHULHV�EHIRUH�LPSOHPHQWLQJ�WKHP�LQ�
\RXU�DSSOLFDWLRQ��RU�SHUIRUP�DG�KRF�H[DPLQDWLRQ�RI�GDWD�LQ�\RXU�GDWDEDVH�
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Windows ISQL

Starting Windows ISQL
7R�VWDUW�:LQGRZV�,64/��GRXEOH�FOLFN�WKH�:LQGRZV�,64/�LFRQ��7KH�,64/�ZLQGRZ�RSHQV�

FIGURE 10.1 InterBase Windows ISQL main window

7KH�,64/�ZLQGRZ�FDQ�DOVR�EH�RSHQHG�IURP�WKH�6HUYHU�0DQDJHU�E\�FKRRVLQJ�Tasks | 
Interactive SQL�RU�FOLFNLQJ�WKH�FRUUHVSRQGLQJ�7RRO%DU�EXWWRQ��:LQGRZV�,64/�LV�
FRQQHFWHG�WR�6HUYHU�0DQDJHU·V�FXUUHQW�GDWDEDVH��LI�DQ\��

The ISQL window
7KH�,QWHUDFWLYH�64/�ZLQGRZ�FRQVLVWV�RI�D�PHQX�EDU�ZLWK�SXOO�GRZQ�PHQXV��D�WRROEDU��WKH�
64/�6WDWHPHQW�DUHD��WKH�,64/�2XWSXW�DUHD��DQG�D�VWDWXV�EDU�DW�WKH�ERWWRP�RI�WKH�ZLQGRZ�

ISQL menus

)LOH�PHQX
&RQWDLQV�FRPPDQGV�WR�FRQQHFW�WR��FUHDWH��GURS��DQG�GLVFRQQHFW�IURP�D�GDWDEDVH��H[HFXWH�DQ�
64/�VFULSW�ILOH��VDYH�UHVXOWV�DQG�WKH�VHVVLRQ�WR�D�ILOH��FRPPLW�DQG�UROO�EDFN�ZRUN��DQG�H[LW�
:LQGRZV�,64/�

Pull-down menus
Toolbar

SQL statement area

SQL output area

Status bar

Window
resizing
control 
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WINDOWS ISQL
(GLW�PHQX�
6WDQGDUG�:LQGRZV�RSWLRQV��8QGR��&RS\��3DVWH��6HOHFW�$OO��$OVR��D�&OHDU�2XWSXW�LWHP�WR�FOHDU�
WKH�64/�2XWSXW�DUHD�

Note 8QGR�LQ�WKH�(GLW�PHQX�GRHV�QRW�XQGR�GDWDEDVH�FKDQJHV��8VH�File | Rollback�WR�DERUW�
GDWDEDVH�FKDQJHV�

6HVVLRQ�PHQX
&RQWDLQV�VWDWHPHQWV�WR�VHW�EDVLF�DQG�DGYDQFHG�,64/�VHWWLQJV�DQG�GLVSOD\�,64/�VHWWLQJV�DQG�
YHUVLRQ�

4XHU\�PHQX
&RQWDLQV�VWDWHPHQWV�WR�H[HFXWH�WKH�FXUUHQW�VWDWHPHQW�LQ�WKH�64/�VWDWHPHQW�DUHD��DQG�WR�
EURZVH�IRUZDUG�DQG�EDFNZDUG�WKURXJK�WKH�KLVWRU\�RI�VWDWHPHQWV�

0HWDGDWD�PHQX
&RQWDLQV�FRPPDQGV�WR�YLHZ�DQG�H[WUDFW�GHILQLWLRQV�IRU�WKH�GDWDEDVH��WDEOHV��YLHZV��DQG�RWKHU�
PHWDGDWD�REMHFWV�

+HOS�PHQX
3URYLGHV�RQOLQH�KHOS�

ISQL work areas 

7KH�64/�VWDWHPHQW�DUHD
7KH�64/�VWDWHPHQW�DUHD�LV�ZKHUH�\RX�W\SH�DQ�64/�VWDWHPHQW�WR�EH�H[HFXWHG��,W�VFUROOV�
YHUWLFDOO\��

7KH�,64/�RXWSXW�DUHD
7KH�,64/�RXWSXW�DUHD�LV�ZKHUH�WKH�UHVXOWV�RI�WKH�64/�VWDWHPHQWV�DUH�GLVSOD\HG��,W�VFUROOV�ERWK�
YHUWLFDOO\�DQG�KRUL]RQWDOO\�

ISQL toolbar

Connect
6HH�´&RQQHFWLQJ�WR�DQ�H[LVWLQJ�GDWDEDVHµ�RQ�SDJH ����

Create database
6HH�´&UHDWLQJ�D�QHZ�GDWDEDVHµ�RQ�SDJH ����

Disconnect
6HH�´'LVFRQQHFWLQJ�IURP�D�GDWDEDVHµ�RQ�SDJH ����
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Execute query
6HH�´([HFXWLQJ�64/�VWDWHPHQWVµ�RQ�SDJH ����

Previous query
6HH�´([HFXWLQJ�64/�VWDWHPHQWVµ�RQ�SDJH ����

Next query
6HH�´([HFXWLQJ�64/�VWDWHPHQWVµ�RQ�SDJH ����

Save results
6HH�´6DYLQJ�UHVXOWV�WR�D�ILOHµ�RQ�SDJH ����

Connect version
6HH�´([HFXWLQJ�64/�VWDWHPHQWVµ�RQ�SDJH ����

Status bar

7KH�VWDWXV�EDU�DW�WKH�ERWWRP�RI�WKH�,64/�ZLQGRZ�VKRZV�WKH�QDPH�RI�WKH�GDWDEDVH�WR�ZKLFK�
:LQGRZV�,64/�LV�FRQQHFWHG�RU�´1R�DFWLYH�GDWDEDVH�FRQQHFWLRQµ�LI�LW�LV�QRW�FRQQHFWHG�WR�D�
GDWDEDVH��,W�DOVR�VKRZV�WKH�QDPH�RI�WKH�UHPRWH�VHUYHU�RQ�ZKLFK�WKH�GDWDEDVH�UHVLGHV��RU�
´/RFDO�6HUYHUµ�LI�WKH�GDWDEDVH�LV�ORFDO�

7R�LVVXH�VWDWHPHQWV�LQ�:LQGRZV�,64/��\RX�PXVW�HLWKHU�FUHDWH�D�QHZ�GDWDEDVH�RU�FRQQHFW�WR�
DQ�H[LVWLQJ�GDWDEDVH��

Exiting Windows ISQL
7R�H[LW�:LQGRZV�,64/��FKRRVH�File | Exit��7KLV�FORVHV�WKH�FRQQHFWLRQ�WR�WKH�FXUUHQW�
GDWDEDVH��LI�DQ\��DQG�H[LW�:LQGRZV�,64/��$Q\�XQFRPPLWWHG�FKDQJHV�WR�WKH�GDWDEDVH�DUH�
UROOHG�EDFN�

Temporary files
:LQGRZV�,64/�FUHDWHV�WHPSRUDU\�ILOHV�XVHG�GXULQJ�D�VHVVLRQ�WR�VWRUH�LQIRUPDWLRQ�VXFK�DV�WKH�
FRPPDQG�KLVWRU\��RXWSXW�ILOH�QDPHV��DQG�VR�RQ��7KHVH�ILOHV�DUH�QDPHG�LQ�WKH�IRUP�LVTOBDD�[[��
7KH�ILOHV�DUH�VWRUHG�LQ�WKH�GLUHFWRU\�VSHFLILHG�E\�WKH�703�HQYLURQPHQW�YDULDEOH��RU�LI�WKDW�LV�
QRW�GHILQHG��WKH�ZRUNLQJ�GLUHFWRU\��RU�LI�WKDW�LV�QRW�GHILQHG��WKHQ�WKH�ZLQGRZV�GLUHFWRU\��
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7R�DYRLG�FOXWWHULQJ�WKH�ZLQGRZV�GLUHFWRU\�ZLWK�WHPSRUDU\�ILOHV��VSHFLI\�D�GLUHFWRU\�LQ�ZKLFK�WR�
VWRUH�WKHP�E\�GHILQLQJ�703��

:KHQ�\RX�H[LW��:LQGRZV�,64/�GHOHWHV�WKHVH�WHPSRUDU\�ILOHV��,I�:LQGRZV�,64/�DEQRUPDOO\�
WHUPLQDWHV��IRU�H[DPSOH��GXH�WR�D�SRZHU�IDLOXUH���WKHQ�WKHVH�ILOHV�UHPDLQ�DQG�PD\�EH�IUHHO\�
GHOHWHG�ZLWKRXW�DQ\�DGYHUVH�HIIHFWV��<RX�VKRXOG�QRW�GHOHWH�DQ\�RI�WKHVH�WHPSRUDU\�ILOHV�ZKLOH�
:LQGRZV�,64/�LV�UXQQLQJ��EHFDXVH�WKH\�PD\�EH�XVHG�LQ�WKH�FXUUHQW�VHVVLRQ�

Connecting to an existing database
&KRRVH�File | Connect to Database�WR�FRQQHFW�WR�DQ�H[LVWLQJ�GDWDEDVH��,I�:LQGRZV�,64/�
LV�FXUUHQWO\�FRQQHFWHG�WR�D�GDWDEDVH��LW�FORVHV�WKH�FRQQHFWLRQ��SURPSWLQJ�\RX�WR�FRPPLW�
FKDQJHV�WR�LW�LI�WKHUH�DUH�DQ\��,I�\RX�FKRRVH�1R��WKHQ�DOO�GDWDEDVH�FKDQJHV�VLQFH�WKH�ODVW�
FRPPLW�DUH�UROOHG�EDFN�DQG�WKH�FRQQHFWLRQ�LV�FORVHG��,I�\RX�FKRRVH�<HV��WKHQ�GDWDEDVH�
FKDQJHV�DUH�FRPPLWWHG�DQG�WKH�FRQQHFWLRQ�LV�FORVHG�

7KH�'DWDEDVH�&RQQHFW�GLDORJ�RSHQV�

FIGURE 10.2 Windows ISQL Database Connect dialog

7KH�'DWDEDVH�&RQQHFWLRQ�GLDORJ�HQDEOHV�\RX�WR�FRQQHFW�WR�GDWDEDVHV�RQ�D�ORFDO�RU�UHPRWH�
VHUYHU��,I�D�/RFDO�,QWHU%DVH�6HUYHU�LV�UXQQLQJ�RQ�\RXU�3&��WKH�/RFDO�(QJLQH�EXWWRQ�LV�HQDEOHG�

To connect to a local database server��FKRRVH�/RFDO�6HUYHU�DQG�SURYLGH�WKH�QDPH�RI�WKH�
GDWDEDVH��LQFOXGLQJ�IXOO�YROXPH�DQG�GLUHFWRU\�SDWK���D�YDOLG�XVHUQDPH��DQG�SDVVZRUG��<RX�FDQ�
VHOHFW�D�GDWDEDVH�IURP�WKH�GURS�GRZQ�OLVW�RI�SUHYLRXVO\�XVHG�GDWDEDVHV�RU�XVH�WKH�%URZVH�
EXWWRQ�WR�VHOHFW�RWKHU�GDWDEDVHV�
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To connect to a remote database server��FKRRVH�5HPRWH�6HUYHU�DQG�VHOHFW�D�QHWZRUN�
SURWRFRO�IURP�WKH�GURS�GRZQ�OLVW��,QIRUPDWLRQ�DERXW�QHWZRUN�SURWRFROV�LV�SURYLGHG�LQ�
+HOS�<RX�PXVW�SURYLGH�WKH�QDPH�RI�WKH�GDWDEDVH��LQFOXGLQJ�IXOO�YROXPH�DQG�GLUHFWRU\�SDWK��
DQG�D�YDOLG�XVHUQDPH�DQG�SDVVZRUG��<RX�FDQ�VHOHFW�D�GDWDEDVH�IURP�WKH�GURS�GRZQ�OLVW�RI�
SUHYLRXVO\�XVHG�GDWDEDVHV�

To connect as a role��VSHFLI\�WKH�QDPH�RI�WKH�UROH�LQ�WKH�5ROH�ILHOG��&RQQHFWLQJ�DV�D�UROH�JLYHV�
\RX�DOO�SULYLOHJHV�WKDW�KDYH�EHHQ�DVVLJQHG�WR�WKDW�UROH��DVVXPLQJ�WKDW�\RX�KDYH�SUHYLRXVO\�EHHQ�
JUDQWHG�WKDW�UROH�ZLWK�WKH�*5$17�VWDWHPHQW��

Note )RU�DFFHVV�WR�,QWHU%DVH�GDWDEDVHV�RQ�D�VHUYHU��D�YDOLG�XVHU�QDPH�DQG�SDVVZRUG�LV�
UHTXLUHG��6HH�&KDSWHU����´'DWDEDVH�6HFXULW\�µ

Creating a new database
7R�FUHDWH�D�QHZ�GDWDEDVH�DQG�FRQQHFW�WR�LW��FKRRVH�File | Create Database��,I WKHUH�LV�DQ�
H[LVWLQJ�FRQQHFWLRQ�WR�D�GDWDEDVH��D�GLDORJ�SURPSWV�\RX�WR�FRPPLW�DQ\�FKDQJHV�WR�LW��,I�\RX�
FKRRVH�1R��WKHQ�DOO�GDWDEDVH�FKDQJHV�VLQFH�WKH�ODVW�FRPPLW�DUH�UROOHG�EDFN��,I�\RX�FKRRVH�<HV��
WKHQ�GDWDEDVH�FKDQJHV�DUH�FRPPLWWHG�

7KH�&UHDWH�'DWDEDVH�GLDORJ�RSHQV�

FIGURE 10.3 Windows ISQL create database dialog

7KH�&UHDWH�'DWDEDVH�GLDORJ�HQDEOHV�\RX�WR�FUHDWH�DQG�FRQQHFW�WR�GDWDEDVHV�RQ�D�ORFDO�RU�
UHPRWH�VHUYHU��

To create a local database��FKRRVH�/RFDO�6HUYHU�DQG�SURYLGH�WKH�QDPH�RI�WKH�GDWDEDVH��
LQFOXGLQJ�IXOO�YROXPH�DQG�GLUHFWRU\�SDWK��D�YDOLG�XVHUQDPH��DQG�D�SDVVZRUG�
178 INTERBASE 5



WINDOWS ISQL
To create a remote database��FKRRVH�5HPRWH�6HUYHU�DQG�VHOHFW�D�QHWZRUN�SURWRFRO�IURP�WKH�
GURS�GRZQ�OLVW��,QIRUPDWLRQ�DERXW�QHWZRUN�SURWRFROV�LV�SURYLGHG�LQ�WKH�RQOLQH�+HOS��<RX�
PXVW�SURYLGH�WKH�QDPH�RI�WKH�GDWDEDVH��LQFOXGLQJ�IXOO�YROXPH�DQG�GLUHFWRU\�SDWK��DQG�D�YDOLG�
XVHUQDPH�DQG�SDVVZRUG��

,Q�WKH�'DWDEDVH�2SWLRQV�DUHD��HQWHU�DQ\�DGGLWLRQDO�RSWLRQV�RI�WKH�&5($7(�'$7$%$6(�
VWDWHPHQW��VXFK�DV�3$*(B6,=(��'()$8/7�&+$5$&7(5�6(7��RU�VHFRQGDU\�ILOHV��)RU�D�
FRPSOHWH�OLVW�RI�&5($7(�'$7$%$6(�RSWLRQV��VHH�WKH�/DQJXDJH�5HIHUHQFH��7R�FUHDWH�D�EDVLF�
GDWDEDVH�ZLWKRXW�DQ\�RSWLRQV��OHDYH�WKH�'DWDEDVH�2SWLRQV�DUHD�EODQN�

Note 'DWDEDVH�ILOHV�PXVW�UHVLGH�RQ�D�ORFDO�GULYH��

&KRRVH�2.�WR�FUHDWH�WKH�GDWDEDVH��,QWHU%DVH�FUHDWHV�WKH�GDWDEDVH�RQ�WKH�VSHFLILHG�VHUYHU�DQG�
FRQQHFW�WR�WKH�GDWDEDVH�

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�GDWDEDVHV��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Dropping a database
'URSSLQJ�D�GDWDEDVH�GHOHWHV�WKH�GDWDEDVH�WR�ZKLFK�\RX�DUH�FXUUHQWO\�FRQQHFWHG��UHPRYLQJ�
ERWK�GDWD�DQG�PHWDGDWD��7R�GURS�WKH�FXUUHQW�GDWDEDVH��FKRRVH�File | Drop Database��$�
GLDORJ�DVNV�\RX�WR�FRQILUP�WKDW�\RX�ZDQW�WR�GHOHWH�WKH�GDWDEDVH��$�GDWDEDVH�FDQ�EH�GURSSHG�
RQO\�E\�LWV�FUHDWRU�RU�WKH�6<6'%$�XVHU�

$�GURSSHG�GDWDEDVH�LV�UHPRYHG�IURP�WKH�OLVW�RI�GDWDEDVHV�PDLQWDLQHG�LQ�LQWHUEDV�LQL�

,03257$17 'URSSLQJ�D�GDWDEDVH�GHOHWHV�DOO�GDWD�DQG�PHWDGDWD�LQ�WKH�GDWDEDVH�

Disconnecting from a database
7R�GLVFRQQHFW�IURP�WKH�GDWDEDVH�WR�ZKLFK�:LQGRZV�,64/�LV�FRQQHFWHG��FKRRVH�File | 
Disconnect from Database��$�GLDORJ�RSHQV�WR�FRQILUP�WKDW�\RX�ZDQW�WR�GLVFRQQHFW��,I�
WKHUH�DUH�DQ\�XQFRPPLWWHG�GDWDEDVH�FKDQJHV��:LQGRZV�,64/�SURPSWV�\RX�WR�FRPPLW�WKHP�
EHIRUH�GLVFRQQHFWLQJ�

Executing SQL statements
,Q�:LQGRZV�,64/��\RX�FDQ�H[HFXWH�64/�VWDWHPHQWV�

g ,QWHUDFWLYHO\��RQH�VWDWHPHQW�DW�D�WLPH�
g )URP�D�ILOH�FRQWDLQLQJ�DQ�64/�VFULSW�
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4 ([HFXWLQJ�64/�LQWHUDFWLYHO\
7R�H[HFXWH�DQ�64/�VWDWHPHQW�LQWHUDFWLYHO\��W\SH�LW�LQ�WKH�64/�6WDWHPHQW�DUHD�DQG�FKRRVH�5XQ�
RU�SUHVV�Ctrl+Enter��7KH�2XWSXW�$UHD�HFKRHV�WKH�VWDWHPHQW�DQG�GLVSOD\V�XS�WR���.E�RI�WKH�
UHVXOWV��<RX�FDQ�VFUROO�WR�YLHZ�RXWSXW�EH\RQG���.E��

7,3 <RX�FDQ�FRS\�WH[W�IURP�RWKHU�:LQGRZV�DSSOLFDWLRQV�VXFK�DV�WKH�1RWHSDG�DQG�:RUGSDG�WH[W�
HGLWRUV�DQG�SDVWH�LW�LQWR�WKH�64/�6WDWHPHQW�DUHD��<RX�FDQ�DOVR�FRS\�VWDWHPHQWV�IURP�WKH�
,64/�2XWSXW�DUHD�DQG�SDVWH�WKHP�LQWR�WKH�64/�6WDWHPHQW�DUHD��7KLV�FXW�DQG�SDVWH�PHWKRG�
LV�DOVR�D�FRQYHQLHQW�ZD\�WR�XVH�WKH�RQOLQH�64/�WXWRULDO�SURYLGHG�LQ�WKH�RQOLQH�+HOS�

:KHQ�DQ�64/�VWDWHPHQW�LV�H[HFXWHG��ZKHWKHU�VXFFHVVIXOO\�RU�QRW���LW�EHFRPHV�SDUW�RI�WKH�
,64/�FRPPDQG�KLVWRU\��D�VHTXHQWLDO�OLVW�RI�64/�VWDWHPHQWV�HQWHUHG�LQ�WKH�FXUUHQW�VHVVLRQ��7KH�
FXUUHQW�VWDWHPHQW�LV�WKH�VWDWHPHQW�GLVSOD\HG�LQ�WKH�64/�6WDWHPHQW�DUHD�

7KH�WKUHH�EXWWRQV�LQ�WKH�7RROEDU�SHUWDLQLQJ�WR�H[HFXWLRQ�RI�64/�VWDWHPHQWV�DUH�

([HFXWH�TXHU\ 

([HFXWHV�WKH�FXUUHQW�VWDWHPHQW��7KH�UHVXOWDQW�RXWSXW�LV�GLVSOD\HG�LQ�WKH�,64/�
2XWSXW�DUHD��7KLV�EXWWRQ�LV�GLPPHG�LI�WKHUH�LV�QR�DFWLYH�GDWDEDVH�FRQQHFWLRQ��

3UHYLRXV�TXHU\�

5HFDOOV�WKH�SUHYLRXV�64/�VWDWHPHQW�LQ�WKH�FRPPDQG�KLVWRU\��PDNLQJ�LW�WKH�
FXUUHQW�VWDWHPHQW��:KHQ�WKH�FXUUHQW�VWDWHPHQW�LV�WKH�ILUVW�VWDWHPHQW�LQ�WKH�
FRPPDQG�KLVWRU\��WKLV�EXWWRQ�LV�JUD\HG�RXW

1H[W�TXHU\�

5HFDOOV�WKH�QH[W�64/�VWDWHPHQW�LQ�WKH�FRPPDQG�KLVWRU\��PDNLQJ�LW�WKH�FXUUHQW�
VWDWHPHQW��:KHQ�WKH�FXUUHQW�VWDWHPHQW�LV�WKH�ODVW�VWDWHPHQW�LQ�WKH�FRPPDQG�
KLVWRU\��WKLV�EXWWRQ�LV�JUD\HG�RXW�

$V�DQ�DOWHUQDWLYH�WR�WKHVH�EXWWRQV��XVH�WKH�KRW�NH\V�Ctrl+Enter��Ctrl+P��DQG�Ctrl+N��
UHVSHFWLYHO\��

LEGAL STATEMENTS

g <RX�FDQ�H[HFXWH�LQWHUDFWLYHO\�DQ\�64/�VWDWHPHQW�LGHQWLILHG�DV�´DYDLODEOH�LQ�'64/µ�LQ�WKH�
/DQJXDJH�5HIHUHQFH��<RX�FDQQRW�XVH�DQ\�VWDWHPHQWV�WKDW�DUH�VSHFLILFDOO\�LGHQWLILHG�DV�isql�
VWDWHPHQWV��$OO�VWDWHPHQWV�WKDW�DUH�VSHFLILF�WR�isql�KDYH�IXQFWLRQDOO\�HTXLYDOHQW�PHQX�LWHPV�
LQ�:LQGRZV�,64/�

)RU�H[DPSOH��WKH�6(7�1$0(6�VWDWHPHQW�FDQQRW�EH�HQWHUHG�LQ�WKH�64/�6WDWHPHQW�DUHD��7R�
FKDQJH�WKH�DFWLYH�FKDUDFWHU�VHW��FKRRVH�Session | Advanced Settings�DQG�VHOHFW�WKH�GHVLUHG�
FKDUDFWHU�VHW�LQ�WKH�$GYDQFHG�6HW�2SWLRQV�GLDORJ�
180 INTERBASE 5



WINDOWS ISQL
g 64/�VFULSW�ILOHV�FDQ�LQFOXGH�VWDWHPHQWV�WKDW�DUH�QRW�OHJDO�WR�HQWHU�LQWHUDFWLYHO\��)RU�H[DPSOH��
\RX�FDQ�XVH�WKH�6(7�VWDWHPHQWV�VXFK�DV�6(7�/,67�RU�6(7�7(50�LQ�VFULSWV�

g 7UDQVDFWLRQ�QDPHV�PD\�QRW�EH�XVHG�ZLWK�6(7�75$16$&7,21�VWDWHPHQW��
g (DFK�VWDWHPHQW�HQWHUHG�LQ�WKH�64/�VWDWHPHQW�DUHD�FDQ�RSWLRQDOO\�EH�WHUPLQDWHG�E\�D�
VHPLFRORQ��;���EXW�WKLV�LV�QRW�UHTXLUHG��7KH�64/�VWDWHPHQW�DUHD�DFFHSWV�RQO\�RQH�VWDWHPHQW�DW�
D�WLPH��HYHQ�LI�WKH\�DUH�VHSDUDWHG�E\�WKH�VHPLFRORQ��,W�LV�DQ�HUURU�WR�HQWHU�WZR�VWDWHPHQWV�LQ�
WKH�64/�VWDWHPHQW�DUHD��,I�\RX�GR�WKLV�DQG�WU\�WR�H[HFXWH�WKH�WZR�VWDWHPHQWV�WRJHWKHU��QHLWKHU�
VWDWHPHQW�H[HFXWHV�

4 ([HFXWLQJ�DQ�,64/�VFULSW�ILOH
7R�H[HFXWH�D�ILOH�FRQWDLQLQJ�64/�VWDWHPHQWV��FKRRVH�File | Run an ISQL Script��7KH�
IROORZLQJ�GLDORJ�DSSHDUV�LQ�:LQGRZV�����:LQGRZV�17�XVHV�D�GLIIHUHQW�ILOH�GLDORJ��

FIGURE 10.4 Execute ISQL script dialog

&KRRVH�WKH�ILOH�FRQWDLQLQJ�WKH�VFULSW�WR�UXQ��,I�\RX�KDYH�PDGH�XQFRPPLWWHG�FKDQJHV�WR�WKH�
GDWDEDVH��:LQGRZV�,64/�SURPSWV�\RX�WR�FRPPLW�RU�UROO�EDFN�WKH�ZRUN��7KHQ��D�GLDORJ�
DSSHDUV�DVNLQJ��´6DYH�2XWSXW�WR�D�)LOH"µ�,I�\RX�FKRRVH�<HV��WKHQ�DQRWKHU�GLDORJ�DSSHDUV��
HQDEOLQJ�\RX�WR�VSHFLI\�DQ�RXWSXW�ILOH��,I�\RX�FKRRVH�1R��WKHQ�WKH�UHVXOWV�DUH�GLVSOD\HG�LQ�WKH�
,64/�2XWSXW�DUHD��,I�\RX�FKRRVH�&DQFHO��WKHQ�WKH�RSHUDWLRQ�LV�FDQFHOHG�

$IWHU�:LQGRZV�,64/�ILQLVKHV�H[HFXWLQJ�D�VFULSW�ILOH��D�VXPPDU\�GLDORJ�DSSHDUV��LQGLFDWLQJ�LI�
WKHUH�ZHUH�DQ\�HUURUV��,I�WKHUH�ZHUH�HUURUV��WKHQ�DQ�HUURU�PHVVDJH�DSSHDUV�LQ�WKH�,64/�2XWSXW�
$UHD��RU�RXWSXW�ILOH��DIWHU�HDFK�VWDWHPHQW�WKDW�FDXVHG�WKH�HUURU�

(YHU\�isql�VFULSW�ILOH�PXVW�EHJLQ�ZLWK�HLWKHU�D�&5($7(�'$7$%$6(�VWDWHPHQW�RU�D�&211(&7�
VWDWHPHQW��LQFOXGLQJ�XVHUQDPH�DQG�SDVVZRUG��WR�VSHFLI\�WKH�GDWDEDVH�RQ�ZKLFK�WKH�VFULSW�ILOH�
RSHUDWHV��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKHVH�64/�VWDWHPHQWV��VHH�WKH�/DQJXDJH�5HIHUHQFH�

6WDWHPHQWV�H[HFXWHG�LQ�D�VFULSW�ILOH�GR�QRW�EHFRPH�SDUW�RI�WKH�FRPPDQG�KLVWRU\�
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4 &RPPLWWLQJ�DQG�UROOLQJ�EDFN�ZRUN
&KDQJHV�WR�WKH�GDWDEDVH�IURP�GDWD�GHILQLWLRQ��''/��VWDWHPHQWV³IRU�H[DPSOH��&5($7(�DQG�
$/7(5�VWDWHPHQWV³DUH�DXWRPDWLFDOO\�FRPPLWWHG�E\�GHIDXOW��7R�WXUQ�RII�DXWRPDWLF�FRPPLW�
RI�''/��FKRRVH�Session | Basic Settings�DQG�FOLFN�RII�WKH�$XWR�&RPPLW�''/�FKHFN�ER[�

&KDQJHV�PDGH�WR�WKH�GDWDEDVH�E\�GDWD�PDQLSXODWLRQ��'0/��VWDWHPHQWV³IRU�H[DPSOH�
,16(57�DQG�83'$7(³DUH�QRW�SHUPDQHQW�XQWLO�WKH\�DUH�FRPPLWWHG��&RPPLW�FKDQJHV�E\�
FKRRVLQJ�File | Commit Work��

7R�XQGR�DOO�GDWDEDVH�FKDQJHV�IURP�'0/�VWDWHPHQWV�VLQFH�WKH�ODVW�FRPPLW��FKRRVH�File | 
Rollback Work�

Saving results to a file
:LQGRZV�,64/�HQDEOHV�\RX�WR�VDYH�WR�D�ILOH�

g 7KH�RXWSXW�RI�WKH�ODVW�64/�VWDWHPHQW�H[HFXWHG�
g 64/�VWDWHPHQWV�HQWHUHG�LQ�WKH�FXUUHQW�VHVVLRQ�

4 6DYLQJ�LVTO�RXWSXW
7R�VDYH�WR�D�ILOH�WKH�UHVXOWV�RI�WKH�ODVW�64/�VWDWHPHQW�H[HFXWHG��FKRRVH�File | 
Save Result to File�RU�FOLFN�WKH�6DYH�5HVXOW�EXWWRQ�LQ�WKH�,64/�ZLQGRZ��

7KH�IROORZLQJ�GLDORJ�DSSHDUV�LQ�:LQGRZV�����:LQGRZV�17�XVHV�D�GLIIHUHQW�GLDORJ��

FIGURE 10.5 Save ISQL results dialog

&KRRVH�WKH�GHVLUHG�GLUHFWRU\�DQG�ILOH�QDPH�RU�W\SH�WKH�ILOH�QDPH�LQ�WKH�WH[W�ILHOG��DQG�FKRRVH�
2.��7KH�RXWSXW�IURP�WKH�ODVW�VXFFHVVIXO�VWDWHPHQW�DQG�WKH�VWDWHPHQW�LWVHOI�LV�VDYHG�WR�WKH�
QDPHG�WH[W�ILOH�
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,I�\RX�UXQ�DQ�64/�VFULSW��DQG�WKHQ�FKRRVH�File | Save Result to File��WKHQ�DOO�WKH�
FRPPDQGV�LQ�WKH�VFULSW�ILOH�DQG�WKHLU�UHVXOWV�DUH�VDYHG�WR�WKH�RXWSXW�ILOH��,I�FRPPDQG�GLVSOD\�
KDV�EHHQ�WXUQHG�RII�LQ�D�VFULSW�ZLWK�6(7�(&+2�2))��WKHQ�64/�VWDWHPHQWV�LQ�WKH�VFULSW�DUH�
QRW�VDYHG�WR�WKH�ILOH�

4 6DYLQJ�WKH�VHVVLRQ
7R�VDYH�WKH�64/�VWDWHPHQWV�HQWHUHG�LQ�WKH�FXUUHQW�VHVVLRQ�WR�D�WH[W�ILOH��FKRRVH�File | 
Save Session to a File��7KH�IROORZLQJ�GLDORJ�DSSHDUV�

FIGURE 10.6 Save ISQL script dialog

&KRRVH�WKH�GHVLUHG�GLUHFWRU\�DQG�ILOH�QDPH�RU�W\SH�WKH�ILOH�QDPH��DQG�FOLFN�2.�WR�VDYH�WKH�
64/�VWDWHPHQWV�WR�WKH�ILOH�

2QO\�WKH�64/�VWDWHPHQWV�HQWHUHG�LQ�WKH�FXUUHQW�VHVVLRQ��QRW�WKH�RXWSXW��DUH�VDYHG�WR�WKH�
VSHFLILHG�ILOH�

Extracting metadata
:LQGRZV�,64/�HQDEOHV�\RX�WR�H[WUDFW�PHWDGDWD�IRU�WKH�HQWLUH�GDWDEDVH�DQG�IRU�D�VSHFLILF�
WDEOH�RU�YLHZ�

4 ([WUDFWLQJ�GDWDEDVH�PHWDGDWD
7R�H[WUDFW�GDWD�GHILQLWLRQ�VWDWHPHQWV��PHWDGDWD��IURP�D�GDWDEDVH�WR�D�ILOH��FKRRVH�Metadata | 
Extract Database��7KH�IROORZLQJ�GLDORJ�RSHQV�
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FIGURE 10.7 Extract database dialog

,I�\RX�FKRRVH�<HV��WKHQ�DQRWKHU�GLDORJ�RSHQV��HQDEOLQJ�\RX�WR�HQWHU�WKH�QDPH�RI�WKH�ILOH�WR�
ZKLFK�WR�H[WUDFW�WKH�PHWDGDWD��,I�\RX�FKRRVH�1R��WKHQ�WKH�PHWDGDWD�LV�GLVSOD\HG�WR�WKH�,64/�
2XWSXW�DUHD�RQO\��,I�\RX�FKRRVH�&DQFHO��WKHQ�WKH�RSHUDWLRQ�LV�FDQFHOHG�

([WUDFW�'DWDEDVH�H[WUDFWV�PHWDGDWD�LQ�D�VSHFLILF�RUGHU��WR�DOORZ�WKH�UHVXOWLQJ�VFULSW�WR�EH�XVHG�
DV�LQSXW�WR�UHFUHDWH�WKH�GDWDEDVH�
���

Metadata Comments

1. Database Extracts database with default character set and PAGE_SIZE

2. Domains Must be before tables that reference domains

3. Tables

4. Indexes Must be after tables

5. FOREIGN KEY constraints Must be added after tables to avoid tables referenced before being 
created

6. Views Must be after tables

7. CHECK constraints Must be after tables

8. Exceptions Must be extracted before stored procedures and triggers that contain 
code to raise exceptions

9. Stored procedures Stored procedures are shown with no body in CREATE PROCEDURE and 
then ALTER PROCEDURE to add the text of the procedure body; this is to 
allow circular or recursive procedure references

10. Triggers Must be after tables

Must be after stored procedures, to allow trigger code to reference 
procedures

Does not extract triggers from CHECK constraints.

TABLE 10.1 Order of metadata extraction
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7KH�([WUDFW�'DWDEDVH�FRPPDQG�GRHV�QRW�H[WUDFW�
g &RGH�RI�H[WHUQDO�IXQFWLRQV�RU�ILOWHUV��EHFDXVH�WKDW�FRGH�LV�QRW�SDUW�RI�WKH�GDWDEDVH��7KH�
GHFODUDWLRQV�WR�WKH�GDWDEDVH��ZLWK�'(&/$5(�(;7(51$/�)81&7,21�DQG�'(&/$5(�),/7(5��
DUH�H[WUDFWHG�

g 6\VWHP�WDEOHV��V\VWHP�YLHZV��DQG�V\VWHP�WULJJHUV�
g %HFDXVH�''/�VWDWHPHQWV�GR�QRW�FRQWDLQ�UHIHUHQFHV�WR�REMHFW�RZQHUVKLS��WKH�H[WUDFWHG�ILOH�
GRHV�QRW�VKRZ�RZQHUVKLS��7KH�RXWSXW�ILOH�LQFOXGHV�WKH�QDPH�RI�WKH�REMHFW�DQG�WKH�RZQHU�LI�
RQH�LV�GHILQHG��7KHUH�LV�QR�ZD\�WR�DVVLJQ�DQ�REMHFW�WR�LWV�RULJLQDO�RZQHU�

4 ([WUDFWLQJ�WDEOH�PHWDGDWD
7R�H[WUDFW�PHWDGDWD�IRU�D�VLQJOH�WDEOH��FKRRVH�Metadata | Extract Table��7KH�IROORZLQJ�
GLDORJ�RSHQV�

FIGURE 10.8 Extract table dialog

&OLFN�WKH�DUURZ�WR�WKH�ULJKW�RI�WKH�7DEOH�1DPH�ILHOG�WR�VHH�D�GURS�GRZQ�OLVW�RI�WDEOHV�LQ�WKH�
GDWDEDVH��6HOHFW�D�WDEOH��WKHQ�FKRRVH�2.�WR�H[WUDFW�PHWDGDWD�IURP�WKDW�WDEOH��

$QRWKHU�GLDORJ�RSHQV��DVNLQJ�ZKHWKHU�WR�VDYH�RXWSXW�WR�D�ILOH��&KRRVH�<HV�WR�VDYH�WKH�
PHWDGDWD�WR�D�WH[W�ILOH��1R�WR�GLVSOD\�WKH�PHWDGDWD�WR�WKH�2XWSXW�DUHD�RQO\��RU�&DQFHO�WR�FDQFHO�
WKH�RSHUDWLRQ�

,I�WKHUH�DUH�QR�WDEOHV�LQ�WKH�GDWDEDVH��WKHQ�WKH�PHQX�LWHP�LV�JUD\HG�RXW��DQG�\RX�FDQQRW�VHOHFW�
LW�

11. Roles Must be before GRANT privileges

12. GRANTs Must be after tables, views, stored procedures, triggers, and roles

Metadata Comments

TABLE 10.1 Order of metadata extraction  (continued)
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4 ([WUDFWLQJ�YLHZ�PHWDGDWD
7R�H[WUDFW�PHWDGDWD�IRU�D�VLQJOH�YLHZ��FKRRVH�Metadata | Extract View��7KH�IROORZLQJ�
GLDORJ�RSHQV�

FIGURE 10.9 Extract view dialog

&OLFN�WKH�DUURZ�WR�WKH�ULJKW�RI�WKH�9LHZ�1DPH�ILHOG�WR�VHH�D�GURS�GRZQ�OLVW�RI�YLHZV�LQ�WKH�
GDWDEDVH��&KRRVH�D�YLHZ��WKHQ�FKRRVH�2.�WR�H[WUDFW�PHWDGDWD�IURP�WKDW�YLHZ��

$QRWKHU�GLDORJ�RSHQV��DVNLQJ�ZKHWKHU�WR�VDYH�RXWSXW�WR�D�ILOH��&KRRVH�<HV�WR�VDYH�WKH�
PHWDGDWD�WR�D�WH[W�ILOH��1R�WR�GLVSOD\�WKH�PHWDGDWD�WR�WKH�2XWSXW�DUHD�RQO\��RU�&DQFHO�WR�FDQFHO�
WKH�RSHUDWLRQ�

,I�WKHUH�DUH�QR�YLHZV�GHILQHG�IRU�WKH�GDWDEDVH��WKHQ�WKH�PHQX�LWHP�LV�JUD\HG�RXW��DQG�\RX�
FDQQRW�VHOHFW�LW�

Changing Windows ISQL settings
7KH�6HVVLRQ�PHQX�HQDEOHV�\RX�WR�FKDQJH�isql�VHWWLQJV�IRU�WKH�FXUUHQW�VHVVLRQ�DQG�GLVSOD\�
LQIRUPDWLRQ�DERXW�WKH�GDWDEDVH�DQG�LWV�PHWDGDWD��

4 %DVLF�LVTO�VHWWLQJV
&KRRVH�Session | Basic Settings�WR�RSHQ�D�GLDORJ�GLVSOD\LQJ�DOO�WKH�EDVLF�VHWWLQJV�WKDW�FDQ�
EH�WRJJOHG�RQ�RU�RII�

FIGURE 10.10 Basic settings dialog

(DFK�VHWWLQJ�KDV�D�FRUUHVSRQGLQJ�FKHFN�ER[��,I�WKHUH�LV�D�✔�LQ�WKH�ER[��WKHQ�WKH�VHWWLQJ�LV�RQ��
2WKHUZLVH��LW�LV�RII��&OLFN�WKH�FKHFN�ER[�RU�WKH�VHWWLQJ�QDPH�WR�WRJJOH�WKH�VHWWLQJ��
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7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�EDVLF�isql�VHWWLQJV�

Setting Behavior when setting is ON

Display Query Plan Display the query plan chosen by the optimizer when a SELECT is entered. To 
modify the optimizer plan, use the PLAN option of the SQL SELECT statement. 

See “SET PLAN” on page 213.

Auto Commit DDL Automatically commits DDL (data definition) statements as each statement is 
entered. This setting is ON by default. 

If this setting is off, you must explicitly commit DDL statements (with 
File | Commit Work) to make them permanent.

See “SET AUTODDL” on page 206.

Display Statistics Displays performance statistics for each statement entered. The following 
performance statistics appear after the result of each statement: 

• Number of read or write requests

• Number of requests for data or updates that can be serviced in cache

• Elapsed time

• CPU time

• Memory usage

• Database page size

• Database buffers used

See “SET STATS” on page 214.

Display in List Format Displays data in list format, with headings on the left and column values on the 
right, one row at a time.

If this setting is off (default), data is displayed in tabular format with data in rows 
and columns, which may wrap longer rows.

See “SET LIST” on page 211.

Display Row Count Displays the number of rows returned by each SELECT query entered. 

See “SET COUNT” on page 208.

Display Time Datatype Displays the time portion of DATE values. If this setting is OFF, then only the date 
portion of DATE values is displayed.

See “SET TIME” on page 216.

TABLE 10.2 Basic isql settings
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4 $GYDQFHG�LVTO�VHWWLQJV
7KHUH�DUH�WZR�DGYDQFHG�isql�VHWWLQJV��%ORE�GLVSOD\�DQG�FKDUDFWHU�VHW�FKRLFH��&KRRVH�
Session | Advanced Settings�WR�RSHQ�WKH�IROORZLQJ�GLDORJ�

FIGURE 10.11 Advanced settings dialog

&KRRVH�2.�WR�DFFHSW�DOO�WKH�VHWWLQJ�FKDQJHV��RU�FKRRVH�&DQFHO�WR�FDQFHO�VHWWLQJ�FKDQJHV�

BLOB DISPLAY

7KH�XSSHU�DUHD�LQ�WKH�GLDORJ�HQDEOHV�\RX�WR�GHWHUPLQH�WKH�GLVSOD\�RI�%ORE�GDWDW\SHV��

7KLV�VHWWLQJ�GHWHUPLQHV�WKH�GLVSOD\�RI�%ORE�GDWD��6(/(&7�DOZD\V�GLVSOD\V�WKH�%ORE�,'�IRU�
FROXPQV�RI�%ORE�GDWDW\SH��%\�GHIDXOW��D�6(/(&7�DOVR�GLVSOD\V�DFWXDO�%ORE�GDWD�RI�WH[W�
VXEW\SHV�EHQHDWK�WKH�DVVRFLDWHG�URZ��

7KH�FKRLFHV�DUH�
g'LVDEOH�%ORE�'LVSOD\��'R�QRW�GLVSOD\�FRQWHQWV�RI�%ORE�FROXPQV�
g'LVSOD\�$//�%OREV��'LVSOD\�%ORE�GDWD�RI�DOO�VXEW\SHV�
g 5HVWULFW�%ORE�'LVSOD\��'LVSOD\�FRQWHQWV�RI�%ORE�FROXPQV�RQO\�IRU�WKH�VSHFLILHG�VXEW\SH��8VH�
��IRU�DQ�XQNQRZQ�VXEW\SH����IRU�D�WH[W�VXEW\SH��WKH�GHIDXOW���DQG�RWKHU�LQWHJHUV�IRU�RWKHU�%ORE�
VXEW\SHV�

6HH�´6(7�%/2%',63/$<µ�RQ�SDJH ����

CHARACTER SET

7KLV�VHWWLQJ�GHWHUPLQHV�WKH�DFWLYH�FKDUDFWHU�VHW�IRU�VWULQJV�IRU�VXEVHTXHQW�FRQQHFWLRQV�WR�WKH�
GDWDEDVH��,W�HQDEOHV�\RX�WR�RYHUULGH�WKH�GHIDXOW�FKDUDFWHU�VHW�IRU�D�GDWDEDVH��

6SHFLI\�WKH�FKDUDFWHU�VHW�EHIRUH�FRQQHFWLQJ�WR�WKH�GDWDEDVH�ZKRVH�FKDUDFWHU�VHW�\RX�ZDQW�WR�
VSHFLI\��)RU�D�FRPSOHWH�OLVW�RI�FKDUDFWHU�VHWV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�WKH�/DQJXDJH�
5HIHUHQFH�

&KRLFH�RI�FKDUDFWHU�VHW�OLPLWV�SRVVLEOH�FROODWLRQ�RUGHUV�WR�D�VXEVHW�RI�DOO�DYDLODEOH�FROODWLRQ�
RUGHUV��*LYHQ�D�FKDUDFWHU�VHW��D�FROODWLRQ�RUGHU�FDQ�EH�VSHFLILHG�ZKHQ�GDWD�LV�VHOHFWHG��LQVHUWHG��
RU�XSGDWHG�LQ�D�FROXPQ�
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<RX�FDQ�SHUIRUP�WKH�VDPH�IXQFWLRQ�LQ�DQ�64/�VFULSW�ZLWK�WKH�6(7�1$0(6�FRPPDQG��8VH�
6(7�1$0(6�EHIRUH�FRQQHFWLQJ�WR�WKH�GDWDEDVH�ZKRVH�FKDUDFWHU�VHW�\RX�ZDQW�WR�VSHFLI\��6HH�
´6(7�1$0(6µ�RQ�SDJH ����

4 'LVSOD\LQJ�VHWWLQJV
7R�GLVSOD\�DOO�WKH�FXUUHQW�isql�VHWWLQJV��FKRRVH�Session | Display Settings��7KH�EDVLF�
VHWWLQJV�DQG�VHOHFWHG�DGYDQFHG�VHWWLQJV�LV�GLVSOD\HG�LQ�WKH�,64/�2XWSXW�DUHD�

6HH�´6(7µ�RQ�SDJH ����

Displaying version information
7R�GLVSOD\�YHUVLRQ�LQIRUPDWLRQ��FKRRVH�Session | Display Connect Version�LQ�WKH�,64/�
2XWSXW�$UHD��7KLV�GLVSOD\V�WKH�YHUVLRQ�RI�:LQGRZV�,64/�EHLQJ�XVHG��,I�FRQQHFWHG�WR�D�
GDWDEDVH��WKLV�FRPPDQG�DOVR�GLVSOD\V�WKH�YHUVLRQV�RI�WKH�,QWHU%DVH�DFFHVV�PHWKRG��VHUYHU��
DQG�UHPRWH�LQWHUIDFH�

Displaying metadata information
&KRRVH�Metadata | Show�WR�GLVSOD\�GDWDEDVH�LQIRUPDWLRQ�DQG�PHWDGDWD��7KH�IROORZLQJ�
GLDORJ�RSHQV�

FIGURE 10.12 Show metadata dialog

6HOHFW�WKH�REMHFW�W\SH�IRU�ZKLFK�WR�GLVSOD\�LQIRUPDWLRQ��VXSSO\�DQ\�UHTXLUHG�LQIRUPDWLRQ�LQ�
WKH�2EMHFW�1DPH�WH[W�ILHOG��DQG�FKRRVH�2.��*HQHUDOO\��LI�\RX�GR�QRW�VXSSO\�DQ�2EMHFW�1DPH��
WKHQ�:LQGRZV�,64/�GLVSOD\V�WKH�QDPHV�RI�DOO�REMHFWV�RI�WKH�VHOHFWHG�W\SH�LQ�WKH�GDWDEDVH��,I�
\RX�GR�VXSSO\�DQ�2EMHFW�1DPH��WKHQ�:LQGRZV�,64/�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKDW�REMHFW�

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�LWHPV�WKDW�FDQ�EH�GLVSOD\HG�
OPERATIONS GUIDE 189



CHAPTER 10 INTERACTIVE QUERY
Item DIsplays

Check Check constraints for the table specified in the Object Name field

Database File name, page size and allocation, and sweep interval for the current database; do not specify 
an Object Name

Domain With no Object Name: Names of all domains in the current database

With Object Name: Name and datatype of the specified domain

Exception With no Object Name: Names of all exceptions in the current database, their associated 
messages, and the names of triggers and stored procedures that use them

With Object Name: Name and message of specified exception and names of triggers and stored 
procedures that use it

Filter Names of all Blob filters defined for the current database

Function Names of all UDFs defined for the current database

Generator With no Object Name: Names and current values of all generators in the current database

With Object Name: Name and current value of the generator given as Object Name

Grant Permissions for the table or view given as Object Name

Index With no Object Name: Names of all indexes in the current database, their constituent columns, 
and uniqueness

With table Object Name: Names of all indexes for the table, their constituent columns, and 
uniqueness

With index Object Name: Constituent columns for the index given as Object Name, and the 
index’s uniqueness

Procedure With no Object Name: Names and dependencies of all stored procedures in the current 
database

With Object Name: Procedure body, input parameters, and output parameters for the specified 
procedure

TABLE 10.3 Metadata information items
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Command-line isql tool
&RPPDQG�OLQH�isql�LV�D�XWLOLW\�IRU�SURFHVVLQJ�64/�GDWD�GHILQLWLRQ��''/��DQG�GDWD�
PDQLSXODWLRQ��'0/��VWDWHPHQWV�IURP�LQWHUDFWLYH�LQSXW�RU�IURP�D�VRXUFH�ILOH��,W�HQDEOHV�\RX�
WR�FUHDWH�DQG�YLHZ�PHWDGDWD��DGG�DQG�PRGLI\�GDWD��JUDQW�XVHU�SHUPLVVLRQV��WHVW�TXHULHV��DQG�
SHUIRUP�GDWDEDVH�DGPLQLVWUDWLRQ�WDVNV�

7KLV�VHFWLRQ�SURYLGHV�DQ�LQWURGXFWLRQ�WR�XVLQJ�isql��)RU�D�GHVFULSWLRQ�RI�WKH�VWDQGDUG�64/�
FRPPDQGV�DYDLODEOH�LQ�isql��VHH�WKH�/DQJXDJH�5HIHUHQFH��)RU�D�GHVFULSWLRQ�RI�VSHFLDO�isql�
FRPPDQGV��VHH�´LVTO�FRPPDQG�UHIHUHQFHµ�RQ�SDJH ����

Invoking isql
<RX�FDQ�XVH�isql�LQ�WKH�IROORZLQJ�ZD\V�

g ,QWHUDFWLYHO\�WR�SURFHVV�64/�VWDWHPHQWV��E\�HQWHULQJ�VWDWHPHQWV�DW�WKH�isql�SURPSW�
g1RQ�LQWHUDFWLYHO\�WR�SURFHVV�64/�VWDWHPHQWV�LQ�D�ILOH�

Role Displays roles defined in the current database

System Displays the names of system tables and system views for the current database

Table With no Object Name: Names of all tables in the current database

With Object Name: Columns, datatypes, PRIMARY KEY, FOREIGN KEY, and CHECK constraints for the 
specified table

Trigger With no Object Name: Names of all triggers in the current database and the tables for which 
they are defined

With table Object Name: Bodies of all triggers defined on that table

With trigger Object Name: Body of the specified trigger 

View With no Object Name: Names of all views in the current database

With Object Name: Columns, datatypes, and view source for the specified view 

Item DIsplays

TABLE 10.3 Metadata information items  (continued)
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7R�VWDUW�WKH�isql�XWLOLW\��W\SH�WKH�IROORZLQJ�DW�D�81,;�VKHOO�SURPSW�RU�:LQGRZV�FRQVROH�
SURPSW�

isql [options] [database_name]

ZKHUH�RSWLRQV�DUH�FRPPDQG�OLQH�RSWLRQV�DQG�GDWDEDVHBQDPH�LV�WKH�QDPH�RI�WKH�GDWDEDVH�WR�
FRQQHFW�WR��LQFOXGLQJ�GLVN�DQG�GLUHFWRU\�SDWK��

,I�QR�RSWLRQV�DUH�VSHFLILHG��isql�VWDUWV�DQ�LQWHUDFWLYH�VHVVLRQ��,I�QR�GDWDEDVH�LV�VSHFLILHG��\RX�
PXVW�FRQQHFW�WR�DQ�H[LVWLQJ�GDWDEDVH�RU�FUHDWH�D�QHZ�RQH��,I�D�GDWDEDVH�ZDV�VSHFLILHG��isql�
VWDUWV�WKH�LQWHUDFWLYH�VHVVLRQ�E\�FRQQHFWLQJ�WR�WKH�QDPHG�GDWDEDVH��

,I�RSWLRQV�DUH�VSHFLILHG��isql�VWDUWV�LQWHUDFWLYHO\�RU�QRQ�LQWHUDFWLYHO\��GHSHQGLQJ�RQ�WKH�
RSWLRQV��)RU�H[DPSOH��UHDGLQJ�DQ�LQSXW�ILOH�DQG�ZULWLQJ�WR�DQ�RXWSXW�ILOH�DUH�QRQ�LQWHUDFWLYH�
WDVNV��VR�WKH��LQSXW�RU��RXWSXW�RSWLRQV�GR�QRW�VWDUW�DQ�LQWHUDFWLYH�VHVVLRQ��$GGLWLRQDO�
QRQ�LQWHUDFWLYH�RSWLRQV�LQFOXGH��D���GDWDEDVH���H[WUDFW��DQG��[��ZKLFK�DUH�XVHG�ZKHQ�H[WUDFWLQJ�
''/�VWDWHPHQWV�

:KHQ�\RX�VWDUW�DQ�LQWHUDFWLYH�isql�VHVVLRQ��WKH�IROORZLQJ�SURPSW�DSSHDUV�

SQL>

<RX�PXVW�WKHQ�HQG�HDFK�FRPPDQG�ZLWK�D�WHUPLQDWRU�FKDUDFWHU��7KH�GHIDXOW�WHUPLQDWRU�LV�D�
VHPLFRORQ��;���<RX�FDQ�FKDQJH�WKH�WHUPLQDWRU�WR�DQ\�FKDUDFWHU�RU�JURXS�RI�FKDUDFWHUV�ZLWK�
WKH�6(7�7(50,1$725�FRPPDQG�RU�WKH �WHUPLQDWRU�FRPPDQG�OLQH�RSWLRQ��,I�\RX�RPLW�WKH�
WHUPLQDWRU��D�FRQWLQXDWLRQ�SURPSW�DSSHDUV��CON>���

Note )RU�FODULW\��DOO�RI�WKH�FRPPDQGV�DQG�H[DPSOHV�LQ�WKLV�FKDSWHU�HQG�ZLWK�WKH�GHIDXOW�
VHPLFRORQ�WHUPLQDWRU�

4 &RPPDQG�OLQH�RSWLRQV
2QO\�WKH�LQLWLDO�FKDUDFWHUV�LQ�DQ�RSWLRQ�DUH�UHTXLUHG��<RX�FDQ�DOVR�W\SH�DQ\�SRUWLRQ�RI�WKH�WH[W�
HQFORVHG�LQ�EUDFNHWV��LQFOXGLQJ�WKH�IXOO�RSWLRQ�QDPH��)RU�H[DPSOH��VSHFLI\LQJ��Q���QR��RU��QRDXWR�
KDV�WKH�VDPH�HIIHFW�

Option Description

-a Extracts all DDL for the named database. 

-d[atabase] name Used with -x. Changes the CREATE DATABASE statement that is extracted to a file. Without 
-d, CREATE DATABASE appears as a C-style comment and uses the database name specified 
on the isql command line. With -d, isql extracts an uncommented CREATE DATABASE and 
substitutes name as its database argument.

-c[ache] Set number of cache buffers for this connection to the database. See “Default cache size 
per ISQL connection” on page 127.

TABLE 10.4 isql command-line options
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4 ([DPSOHV
g 6XSSRVH�FUHDWHGE�VTO�FRQWDLQV�''/�VWDWHPHQWV�WR�FUHDWH�D�GDWDEDVH��7R�H[HFXWH�WKH�VWDWHPHQWV��
HQWHU��

isql -input createdb.sql

g 7KH�IROORZLQJ�H[DPSOH�VWDUWV�DQ�LQWHUDFWLYH�FRQQHFWLRQ�WR�D�UHPRWH�GDWDEDVH��7KH�UHPRWH�
VHUYHU��MXSLWHU��DFFHSWV�WKH�VSHFLILHG�XVHU�DQG�SDVVZRUG�FRPELQDWLRQ�ZLWK�WKH�SULYLOHJHV�
DVVLJQHG�WR�WKH�´VWDII µ�UROH�

isql -user sales -password mycode -role staff jupiter:/usr/customer.gdb

-e[cho] Displays (echoes) each statement before executing it.

-ex[tract] Same as -x.

-i[nput] file Reads commands from an input file instead of from standard input. Input files can 
contain -input commands that call other files, enabling execution to branch and then 
return. isql exits (with a commit) when it reaches the end of the first file. In interactive 
sessions, use -input to read commands from a file.

-n[oauto] Turns off automatic commitment of DDL statements. By default, DDL statements are 
committed automatically in a separate transaction.

-o[utput] file Writes results to an output file instead of to standard output. In interactive sessions, use 
-output to write results to a file.

-p[assword]
password

Used with -user. Specifies a password when connecting to a remote server. For access, 
both password and user must represent a valid entry in the security database.

-page[length] n Prints column headers every n lines instead of the default 20.

-q[uiet]

-r[ole] rolename Adopt role rolename on connection to the database.

-t[erminator] x Change the end-of-statement symbol from the default semicolon (;) to x, where x is a 
single character or any sequence of characters. 

-u[ser] user Used with -password. Specifies a user name when connecting to a remote server. For 
access, both password and user must represent a valid entry in the security database.

-x Extracts DDL for the named database. Displays DDL to the screen unless redirected to a 
file. 

-z Displays the software version of isql.

Option Description

TABLE 10.4 isql command-line options  (continued)
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g 7KH�QH[W�H[DPSOH�VWDUWV�DQ�LQWHUDFWLYH�VHVVLRQ�EXW�GRHV�QRW�DWWDFK�WR�D�GDWDEDVH��isql�
FRPPDQGV�DUH�GLVSOD\HG��DQG�TXHU\�UHVXOWV�SULQW�FROXPQ�KHDGHUV�HYHU\����OLQHV�

isql -echo -page 30

4 ([LWLQJ�LVTO
7R�H[LW�isql�DQG�UROO�EDFN�DOO�XQFRPPLWWHG�ZRUN��HQWHU��

QUIT;

7R�H[LW�isql�DQG�FRPPLW�DOO�ZRUN��HQWHU��

EXIT;

4 &RQQHFWLQJ�WR�D�GDWDEDVH
,I�\RX�GR�QRW�VSHFLI\�D�GDWDEDVH�RQ�WKH�FRPPDQG�OLQH�ZKHQ�LQYRNLQJ�isql��\RX�PXVW�HLWKHU�
FRQQHFW�WR�DQ�H[LVWLQJ�GDWDEDVH�RU�FUHDWH�D�QHZ�RQH��8VH�WKH�&211(&7�FRPPDQG�WR�FRQQHFW�
WR�D�GDWDEDVH�DQG�&5($7(�'$7$%$6(�WR�FUHDWH�D�GDWDEDVH��)RU�WKH�IXOO�V\QWD[�RI�&211(&7�
DQG�&5($7(�'$7$%$6(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

<RX�FDQ�FRQQHFW�WR�D�GDWDEDVH�LQ�WZR�ZD\V��<RX�FDQ�FRQQHFW�WR�
g $�ORFDO�GDWDEDVH�RQ�:LQGRZV�17�RU�:LQGRZV�����8VH�WKH�&211(&7�FRPPDQG�ZLWK�WKH�IXOO�
SDWK�RI�WKH�GDWDEDVH�DV�WKH�DUJXPHQW��)RU�H[DPSOH�

connect C:/InterBase Corp/InterBase/examples/employee.gdb role “staff”;

g $�UHPRWH�GDWDEDVH�RQ�DQ�:LQGRZV�RU�81,;�VHUYHU�XVLQJ�7&3�,3��8VH�WKH�&211(&7�
FRPPDQG�ZLWK�WKH�IXOO�QRGH�QDPH�DQG�SDWK�RI�WKH�GDWDEDVH�DV�WKH�DUJXPHQW��6HSDUDWH�WKH�
QRGH�QDPH�IURP�WKH�GDWDEDVH�SDWK�ZLWK�D�FRORQ��

7R�FRQQHFW�WR�D�GDWDEDVH�RQ�D�8QL[�SODWIRUP�QDPHG�MXSLWHU�

connect jupiter:/usr/interbase/examples/employee.gdb;

7R�FRQQHFW�WR�D�GDWDEDVH�RQ�D�:LQGRZV�17�SODWIRUP�QDPHG�YHQXV�

connect venus:c:/Program Files/InterBase Corp/

InterBase/examples/employee.gdb;

Note %H�FDUHIXO�QRW�WR�FRQIXVH�QRGH�QDPHV�DQG�VKDUHG�GLVNV��VLQFH�ERWK�DUH�VSHFLILHG�ZLWK�
D�FRORQ�VHSDUDWRU��,I�\RX�VSHFLI\�D�VLQJOH�OHWWHU�WKDW�PDSV�WR�D�GLVN�GULYH��LW�LV�DVVXPHG�WR�EH�D�
GULYH��QRW�D�QRGH�QDPH�

7,3 <RX�PD\�XVH�HLWKHU�IRUZDUG�VODVKHV��´�µ��RU�EDFNVODVKHV��´?µ��DV�GLUHFWRU\�VHSDUDWRUV��
,QWHU%DVH�DXWRPDWLFDOO\�FRQYHUWV�HLWKHU�W\SH�RI�VODVK�WR�WKH�DSSURSULDWH�W\SH�IRU�WKH�VHUYHU�
RSHUDWLQJ�V\VWHP�
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Transaction behavior in isql
:KHQ�\RX�VWDUW�isql��,QWHU%DVH�EHJLQV�D�WUDQVDFWLRQ��7KDW�WUDQVDFWLRQ�UHPDLQV�LQ�HIIHFW�XQWLO�
\RX�LVVXH�D�&200,7�RU�52//%$&.�VWDWHPHQW��<RX�PXVW�LVVXH�D�&200,7�RU�52//%$&.�
VWDWHPHQW�WR�HQG�D�WUDQVDFWLRQ��,VVXLQJ�RQH�RI�WKHVH�VWDWHPHQWV�DXWRPDWLFDOO\�VWDUWV�D�QHZ�
WUDQVDFWLRQ��<RX�FDQ�DOVR�VWDUW�D�WUDQVDFWLRQ�ZLWK�WKH�6(7�75$16$&7,21�VWDWHPHQW�

isql�XVHV�D�VHSDUDWH�WUDQVDFWLRQ�IRU�''/�VWDWHPHQWV��:KHQ�WKHVH�VWDWHPHQWV�DUH�LVVXHG�DW�WKH�
SQL>�SURPSW��WKH\�DUH�FRPPLWWHG�DXWRPDWLFDOO\�DV�VRRQ�DV�WKH\�DUH�FRPSOHWHG��''/�VFULSWV�
VKRXOG�LVVXH�D�&200,7�DIWHU�HYHU\�&5($7(�VWDWHPHQW�WR�HQVXUH�WKDW�QHZ�GDWDEDVH�REMHFWV�
DUH�DYDLODEOH�WR�DOO�VXEVHTXHQW�VWDWHPHQWV�WKDW�GHSHQG�RQ�WKHP��)RU�PRUH�LQIRUPDWLRQ�RQ�
''/�VWDWHPHQWV��VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

Extracting metadata
<RX�FDQ�H[WUDFW�WKH�''/�VWDWHPHQWV�WKDW�GHILQH�WKH�PHWDGDWD�IRU�D�GDWDEDVH�WR�DQ�RXWSXW�ILOH�
ZLWK�WKH��H[WUDFW�RSWLRQ��$GGLQJ�WKH�RSWLRQDO��RXWSXW�IODJ�UHURXWHV�RXWSXW�WR�D�QDPHG�ILOH��8VH�
WKLV�V\QWD[�

isql [[-extract | -x][-a] [[-output | -o] outputfile]] database;

7KH��[�RSWLRQ�LV�DQ�DEEUHYLDWLRQ�IRU��H[WUDFW��7KH��D�IODJ�GLUHFWV�isql�WR�H[WUDFW�DOO�GDWDEDVH�
REMHFWV��1RWH�WKDW�WKH�RXWSXW�ILOH�VSHFLILFDWLRQ��RXWSXWILOH��PXVW�IROORZ�WKH��RXWSXW�IODJ��ZKLOH�
\RX�FDQ�SODFH�WKH�QDPH�RI�WKH�GDWDEDVH�EHLQJ�H[WUDFWHG�DW�WKH�HQG�RI�WKH�FRPPDQG�

<RX�FDQ�XVH�WKH�UHVXOWLQJ�WH[W�ILOH�WR�
g ([DPLQH�WKH�FXUUHQW�VWDWH�RI�D�GDWDEDVH·V�V\VWHP�WDEOHV�EHIRUH�\RX�SODQ�DOWHUDWLRQV�WR�LW��RU�
ZKHQ�D�GDWDEDVH�KDV�FKDQJHG�VLJQLILFDQWO\�VLQFH�LWV�FUHDWLRQ��

g 8VH�\RXU�WH[W�HGLWRU�WR�PDNH�FKDQJHV�WR�WKH�GDWDEDVH�GHILQLWLRQ�RU�FUHDWH�D�QHZ�GDWDEDVH�
VRXUFH�ILOH�

7KH��H[WUDFW�RSWLRQ�GRHV�QRW�H[WUDFW�

Option Description

database File specification of the database from which metadata is being extracted.

outputfile File specification of the text file to receive the extracted statements. If omitted, isql writes the 
information to the screen.

TABLE 10.5 isql extracting metadata arguments
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g 8')�FRGH�DQG�%ORE�ILOWHUV��EHFDXVH�WKH\�DUH�QRW�SDUW�RI�WKH�GDWDEDVH��7KH�GHFODUDWLRQV�WR�WKH�
GDWDEDVH��ZLWK�'(&/$5(�(;7(51$/�)81&7,21�DQG�'(&/$5(�),/7(5��DUH�H[WUDFWHG�

g 6\VWHP�WDEOHV��V\VWHP�YLHZV��DQG�V\VWHP�WULJJHUV�
g %HFDXVH�''/�VWDWHPHQWV�GR�QRW�FRQWDLQ�UHIHUHQFHV�WR�REMHFW�RZQHUVKLS��WKH�H[WUDFWHG�ILOH�
GRHV�QRW�VKRZ�RZQHUVKLS��7KH�RXWSXW�ILOH�LQFOXGHV�WKH�QDPH�RI�WKH�REMHFW�DQG�WKH�RZQHU�LI�
RQH�LV�GHILQHG��7KHUH�LV�QR�ZD\�WR�DVVLJQ�DQ�REMHFW�WR�LWV�RULJLQDO�RZQHU�

)RU�D�OLVW�RI�WKH�RUGHU�RI�H[WUDFWLRQ�RI�PHWDGDWD�REMHFWV��VHH�´([WUDFWLQJ�GDWDEDVH�PHWDGDWDµ�
RQ�SDJH ����

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�H[WUDFWV�WKH�V\VWHP�FDWDORJV�IURP�WKH�GDWDEDVH�
HPSOR\HH�JGE�WR�D�ILOH�FDOOHG�HPSOR\HH�VTO��

isql -extract -output employee.sql employee.gdb;

7KH�UHVXOWLQJ�RXWSXW�VFULSW�LV�FUHDWHG�ZLWK��FRPPLW�IROORZLQJ�HDFK�VHW�RI�FRPPDQGV��VR�WKDW�
WDEOHV�FDQ�EH�UHIHUHQFHG�LQ�VXEVHTXHQW�GHILQLWLRQV��7KLV�FRPPDQG�H[WUDFWV�DOO�NH\ZRUGV�DQG�
REMHFW�QDPHV�LQ�XSSHUFDVH�ZKHQ�SRVVLEOH��VRPH�LQWHUQDWLRQDO�PHWDGDWD�KDV�QR�XSSHUFDVH���

7R�H[WUDFW�''/�VWDWHPHQWV�IURP�GDWDEDVH�HPSOR\HH�JGE�DQG�VWRUH�LQ�WKH�ILOH�
HPSOR\HH�VTO��HQWHU��

isql -a employee.gdb -output employee.sql

7KH�IROORZLQJ�H[DPSOH�H[WUDFWV�WKH�''/�VWDWHPHQWV�IURP�WKH�GDWDEDVH�GHY�JGE��

isql -x dev.gdb

7KLV�H[DPSOH�FRPELQHV�WKH��H[WUDFW DQG �RXWSXW RSWLRQV�WR�H[WUDFW�WKH�''/�VWDWHPHQWV�IURP�
WKH�GDWDEDVH�GHY�JGE�LQWR�D�ILOH�FDOOHG�GHY�RXW��7KH�RXWSXW�GDWDEDVH�QDPH�PXVW�IROORZ�WKH��RXWSXW�
IODJ�

isql -extract -output dev.out dev.gdb

isql Commands
$W�WKH�SQL>�SURPSW��\RX�FDQ�HQWHU�DQ\�RI�WKUHH�NLQGV�RI�FRPPDQGV�

g 64/�GDWD�GHILQLWLRQ��''/��VWDWHPHQWV��VXFK�DV�&5($7(��$/7(5��'523��*5$17��DQG�
5(92.(��7KHVH�VWDWHPHQWV�FUHDWH��PRGLI\��RU�UHPRYH�PHWDGDWD�DQG�REMHFWV��DQG�FRQWURO�XVHU�
DFFHVV��YLD�SULYLOHJHV��WR�WKH�GDWDEDVH��)RU�PRUH�LQIRUPDWLRQ�DERXW�''/��VHH�WKH�'DWD�
'HILQLWLRQ�*XLGH�

g 64/�GDWD�PDQLSXODWLRQ��'0/��VWDWHPHQWV�VXFK�DV�6(/(&7��,16(57��83'$7(��DQG�'(/(7(��
7KHVH�IRXU�GDWD�PDQLSXODWLRQ�RSHUDWLRQV�DIIHFW�WKH�GDWD�LQ�D�GDWDEDVH��7KH\�UHWULHYH��PRGLI\��
DGG��RU�GHOHWH�GDWD��)RU�PRUH�LQIRUPDWLRQ�DERXW�'0/�VWDWHPHQWV��VHH�WKH�/DQJXDJH�5HIHUHQFH�
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g isql�FRPPDQGV�WKDW�IDOO�LQWR�WKUHH�PDLQ�FDWHJRULHV�

Ã 6+2:�FRPPDQGV��WR�GLVSOD\�PHWDGDWD�RU�RWKHU�GDWDEDVH�LQIRUPDWLRQ�

Ã 6(7�FRPPDQGV��WR�PRGLI\�WKH�isql�HQYLURQPHQW�

Ã 2WKHU�FRPPDQGV��IRU�H[DPSOH��FRPPDQGV�WR�UHDG�DQ�LQSXW�ILOH��ZULWH�WR�DQ�RXWSXW�ILOH��RU�
HQG�DQ�isql�VHVVLRQ�

6RPH�isql�FRPPDQGV�KDYH�PDQ\�RSWLRQV��6HH�´LVTO�FRPPDQG�UHIHUHQFHµ�RQ�SDJH ����

4 6+2:�FRPPDQGV
6+2:�FRPPDQGV�DUH�XVHG�WR�GLVSOD\�PHWDGDWD��LQFOXGLQJ�WDEOHV��LQGH[HV��SURFHGXUHV��DQG�
WULJJHUV��

6+2:�FRPPDQGV�OLVW�DOO�RI�WKH�VSHFLILHG�REMHFWV�RU�JLYH�LQIRUPDWLRQ�DERXW�D�SDUWLFXODU�REMHFW�
ZKHQ�XVHG�ZLWK�QDPH��

6+2:�FRPPDQGV�RSHUDWH�RQ�D�VHSDUDWH�WUDQVDFWLRQ�IURP�XVHU�VWDWHPHQWV��7KH\�UXQ�DV�5($'�
&200,77('�EDFNJURXQG�VWDWHPHQWV�DQG�DFNQRZOHGJH�DOO�PHWDGDWD�FKDQJHV�LPPHGLDWHO\�

4 6(7�FRPPDQGV
6(7�FRPPDQGV�HQDEOH�\RX�WR�YLHZ�DQG�FKDQJH�WKH�isql�HQYLURQPHQW��

4 2WKHU�LVTO�FRPPDQGV
7KH�UHPDLQLQJ�isql�FRPPDQGV�SHUIRUP�D�YDULHW\�RI�XVHIXO�WDVNV��LQFOXGLQJ�UHDGLQJ�DQ�64/�
ILOH��H[HFXWLQJ�VKHOO�FRPPDQGV��DQG�H[LWLQJ�isql��7KH�RWKHU�isql�FRPPDQGV�DUH��%/2%'803��
(',7��(;,7��+(/3��,1387��287387��48,7��6+(//�

4 ([LWLQJ�LVTO
7R�H[LW�WKH�isql�XWLOLW\�DQG�UROO�EDFN�DOO�XQFRPPLWWHG�ZRUN��HQWHU��

QUIT;

7R�H[LW�WKH�isql�XWLOLW\�DQG�FRPPLW�DOO�ZRUN��HQWHU��

EXIT;

Error handling
,QWHU%DVH�KDQGOHV�HUURUV�LQ�isql�DQG�'64/�LQ�WKH�VDPH�ZD\��7R�LQGLFDWH�WKH�FDXVHV�RI�DQ�
HUURU��isql�XVHV�WKH�64/&2'(�YDULDEOH�DQG�WKH�,QWHU%DVH�VWDWXV�DUUD\��
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7KH�IROORZLQJ�WDEOH�OLVWV�YDOXHV�WKDW�DUH�UHWXUQHG�WR�64/&2'(��

)RU�D�GHWDLOHG�GLVFXVVLRQ�RI�HUURU�KDQGOLQJ��VHH�WKH�3URJUDPPHU·V�*XLGH��)RU�D�FRPSOHWH�OLVWLQJ�
RI�64/&2'(�DQG�,QWHU%DVH�VWDWXV�DUUD\�FRGHV��VHH�WKH�/DQJXDJH�5HIHUHQFH�

isql command reference
7KLV�FKDSWHU�GHVFULEHV�WKH�V\QWD[�DQG�XVDJH�IRU�FRPPDQGV�DYDLODEOH�RQO\�LQ�,QWHU%DVH�isql�
�LQWHUDFWLYH�64/���7KHVH�FRPPDQGV�DUH�DOVR�DYDLODEOH�LQ�64/�VFULSWV��)RU�D�GHVFULSWLRQ�RI�WKH�
VWDQGDUG�'64/�FRPPDQGV�DYDLODEOH�LQ�isql��VHH�WKH�/DQJXDJH�5HIHUHQFH�

&RPPDQG�OLQH�isql�VXSSRUWV�WKH�IROORZLQJ�VSHFLDO�FRPPDQGV��

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 10.6 SQLCODE and message summary

BLOBDUMP SET BLOBDISPLAY SHELL SHOW INDEX

EDIT SET COUNT SHOW CHECK SHOW INDICES

EXIT SET ECHO SHOW DATABASE SHOW PROCEDURES

HELP SET LIST SHOW DOMAINS SHOW ROLES

INPUT SET NAMES SHOW EXCEPTIONS SHOW SYSTEM

OUTPUT SET PLAN SHOW FILTERS SHOW TABLES

QUIT SET STATS SHOW FUNCTIONS SHOW TRIGGERS

SET SET TERM SHOW GENERATORS SHOW VERSION

SET AUTODDL SET TIME SHOW GRANT SHOW VIEWS

TABLE 10.7 isql commands
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BLOBDUMP
3ODFHV�WKH�FRQWHQWV�RI�D�%ORE�FROXPQ�LQ�D�QDPHG�ILOH�IRU�UHDGLQJ�RU�HGLWLQJ�

6\QWD[ BLOBDUMP blob_id filename;

'HVFULSWLRQ %/2%'803�VWRUHV�%ORE�GDWD�LGHQWLILHG�E\�EOREBLG�LQ�WKH�ILOH�VSHFLILHG�E\�ILOHQDPH��%HFDXVH�
ELQDU\�ILOHV�FDQQRW�EH�GLVSOD\HG��%/2%'803�LV�XVHIXO�IRU�YLHZLQJ�RU�HGLWLQJ�ELQDU\�GDWD��
%/2%'803�LV�DOVR�XVHIXO�IRU�VDYLQJ�EORFNV�RI�WH[W��%ORE�GDWD��WR�D�ILOH�

7R�GHWHUPLQH�WKH�EOREBLG�WR�VXSSO\�LQ�WKH�%/2%'803�VWDWHPHQW��LVVXH�DQ\�6(/(&7�VWDWHPHQW�
WKDW�VHOHFWV�D�FROXPQ�RI�%ORE�GDWD��:KHQ�WKH�WDEOH·V�FROXPQV�DSSHDU��DQ\�%ORE�FROXPQV�
FRQWDLQ�KH[DGHFLPDO�%ORE�,'V��7KH�GLVSOD\�
RI�%ORE�RXWSXW�FDQ�EH�FRQWUROOHG�XVLQJ�6(7�%/2%',63/$<�

([DPSOH 6XSSRVH�WKDW�%ORE�,'����F���UHIHUV�WR�JUDSKLFDO�GDWD�LQ�-3(*�IRUPDW��7R�SODFH�WKLV�%ORE�
GDWD�LQWR�D�JUDSKLFV�ILOH�QDPHG�3,&785(�-3*��HQWHU�

BLOBDUMP 58:c59 PICTURE.JPG;

6HH�$OVR 6(7�%/2%',63/$<

EDIT
$OORZV�HGLWLQJ�DQG�UH�H[HFXWLRQ�RI�isql�FRPPDQGV�

6\QWD[ EDIT [filename];

'HVFULSWLRQ 7KH�(',7�FRPPDQG�HQDEOHV�\RX�WR�HGLW�FRPPDQGV�LQ�

Argument Description

blob_id System-assigned hexadecimal identifier, made up of two hexadecimal numbers 
separated by a colon (:). The first number is the ID of the table containing the Blob 
column. The second number is a sequential number identifying a particular 
instance of Blob data.

filename Name of the file into which to place Blob contents.

Argument Description

filename Name of the file to edit.
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g $�VRXUFH�ILOH�DQG�WKHQ�H[HFXWH�WKH�FRPPDQGV�XSRQ�H[LWLQJ�WKH�HGLWRU�
g 7KH�FXUUHQW�isql�VHVVLRQ��WKHQ�UH�H[HFXWH�WKHP�

2Q�:LQGRZV����DQG�:LQGRZV�17��(',7�FDOOV�WKH�WH[W�HGLWRU�VSHFLILHG�E\�WKH�(',725�
HQYLURQPHQW�YDULDEOH��,I�WKLV�HQYLURQPHQW�YDULDEOH�LV�QRW�GHILQHG��WKHQ�(',7�XVHV�WKH�
0LFURVRIW�mep�HGLWRU�

2Q�81,;��(',7�FDOOV�WKH�WH[W�HGLWRU�VSHFLILHG�E\�HLWKHU�WKH�9,68$/�HQYLURQPHQW�YDULDEOH�RU�
(',725��LQ�WKDW�RUGHU��,I�QHLWKHU�YDULDEOH�LV�GHILQHG��WKHQ�(',7�XVHV�WKH�vi�HGLWRU�

,I�JLYHQ�ILOHQDPH�DV�DQ�DUJXPHQW��(',7�SODFHV�WKH�FRQWHQWV�RI�ILOHQDPH�LQ�DQ�HGLW�EXIIHU��,I�QR�
ILOH�QDPH�LV�JLYHQ��(',7�SODFHV�WKH�FRPPDQGV�LQ�WKH�FXUUHQW�isql�VHVVLRQ�LQ�WKH�HGLW�EXIIHU�

$IWHU�H[LWLQJ�WKH�HGLWRU��isql DXWRPDWLFDOO\�H[HFXWHV�WKH�FRPPDQGV�LQ�WKH�HGLW�EXIIHU�

Filenames with spaces <RX�FDQ�RSWLRQDOO\�GHOLPLW�WKH�ILOHQDPH�ZLWK�GRXEOH�RU�VLQJOH�
TXRWHV��7KLV�DOORZV�\RX�WR�XVH�ILOHQDPHV�ZLWK�VSDFHV�LQ�(',7�VWDWHPHQWV�

([DPSOHV 7R�HGLW�WKH�FRPPDQGV�LQ�D�ILOH�FDOOHG�VWDUW�VTO�DQG�H[HFXWH�WKH�FRPPDQGV�ZKHQ�GRQH��HQWHU�

EDIT START.SQL;

,Q�WKH�QH[W�H[DPSOH��D�XVHU�ZDQWV�WR�HQWHU�SELECT DISTINCT JOB_CODE, JOB_TITLE FROM 
JOB;�LQWHUDFWLYHO\��,QVWHDG��WKH�XVHU�PLVWDNHQO\�RPLWV�WKH�',67,1&7�NH\ZRUG��,VVXLQJ�WKH�
EDIT�FRPPDQG�RSHQV�WKH�VWDWHPHQW�LQ�DQ�HGLWRU�DQG�WKHQ�H[HFXWHV�WKH�HGLWHG�VWDWHPHQW�
ZKHQ�WKH�HGLWRU�H[LWV�

SELECT JOB_CODE, JOB_TITLE FROM JOB;

EDIT;

6HH�$OVR ,1387��287387��6+(//

EXIT 
&RPPLWV�WKH�FXUUHQW�WUDQVDFWLRQ��FORVHV�WKH�GDWDEDVH��DQG�HQGV�WKH�isql�VHVVLRQ�

6\QWD[ EXIT; 

'HVFULSWLRQ %RWK�(;,7�DQG�48,7�FORVH�WKH�GDWDEDVH�DQG�HQG�DQ�isql�VHVVLRQ��(;,7�FRPPLWV�DQ\�FKDQJHV�
PDGH�VLQFH�WKH�ODVW�&200,7�RU�52//%$&.��ZKHUHDV�48,7�UROOV�WKHP�EDFN�

(;,7�LV�HTXLYDOHQW�WR�WKH�HQG�RI�ILOH�FKDUDFWHU��ZKLFK�GLIIHUV�DFURVV�V\VWHPV�

,03257$17 (;,7�FRPPLWV�FKDQJHV�ZLWKRXW�SURPSWLQJ�IRU�FRQILUPDWLRQ��%HIRUH�XVLQJ�(;,7��EH�VXUH�
WKDW�QR�WUDQVDFWLRQV�QHHG�WR�EH�UROOHG�EDFN�

6HH�$OVR 48,7��6(7�$872''/
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HELP
'LVSOD\V�D�OLVW�RI�,64/�FRPPDQGV�DQG�VKRUW�GHVFULSWLRQV��

6\QWD[ HELP;

'HVFULSWLRQ +(/3�OLVWV�WKH�EXLOW�LQ�isql�FRPPDQGV��ZLWK�D�EULHI�GHVFULSWLRQ�RI�HDFK�

([DPSOH 7R�VDYH�WKH�+(/3�VFUHHQ�WR�D�ILOH�QDPHG�,64/+(/3�/67��HQWHU�

OUTPUT ISQLHELP.LST;

HELP;

OUTPUT;

$IWHU�LVVXLQJ�WKH�+(/3�FRPPDQG��XVH�287387�WR�UHGLUHFW�RXWSXW�EDFN�WR�WKH�VFUHHQ�

INPUT
5HDG�DQG�H[HFXWH�FRPPDQGV�IURP�WKH�QDPHG�ILOH��

6\QWD[ INPUT filename; 

'HVFULSWLRQ ,1387�UHDGV�FRPPDQGV�IURP�ILOHQDPH�DQG�H[HFXWHV�WKHP�DV�D�EORFN��,Q�WKLV�ZD\��,1387�
HQDEOHV�H[HFXWLRQ�RI�FRPPDQGV�ZLWKRXW�SURPSWLQJ��ILOHQDPH�PXVW�FRQWDLQ�64/�VWDWHPHQWV�
RU�isql�FRPPDQGV��

,QSXW�ILOHV�FDQ�FRQWDLQ�WKHLU�RZQ�,1387�FRPPDQGV��1HVWLQJ�,1387�FRPPDQGV�HQDEOHV�isql�
WR�SURFHVV�PXOWLSOH�ILOHV��:KHQ�isql�UHDFKHV�WKH�HQG�RI�RQH�ILOH��SURFHVVLQJ�UHWXUQV�WR�WKH�
SUHYLRXV�ILOH�XQWLO�DOO�FRPPDQGV�DUH�H[HFXWHG�

7KH�,1387�FRPPDQG�LV�LQWHQGHG�IRU�QRQ�LQWHUDFWLYH�XVH��7KHUHIRUH��WKH�(',7�FRPPDQG�
GRHV�QRW�ZRUN�LQ�LQSXW�ILOHV��

8VLQJ�,1387�ILOHQDPH�IURP�ZLWKLQ�DQ�isql�VHVVLRQ�KDV�WKH�VDPH�HIIHFW�DV�XVLQJ
�LQSXW�ILOHQDPH�IURP�WKH�FRPPDQG�OLQH�

8QOHVV�RXWSXW�LV�UHGLUHFWHG�XVLQJ�287387��DQ\�UHVXOWV�UHWXUQHG�E\�H[HFXWLQJ�ILOHQDPH�DSSHDU�
RQ�WKH�VFUHHQ�

<RX�FDQ�RSWLRQDOO\�GHOLPLW�WKH�ILOHQDPH�ZLWK�GRXEOH�RU�VLQJOH�TXRWHV��7KLV�DOORZV�\RX�WR�XVH�
ILOHQDPHV�ZLWK�VSDFHV�LQ�,1387�VWDWHPHQWV�

Argument Description

filename Name of the file containing SQL statements and SQL commands. 
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([DPSOHV )RU�WKLV�H[DPSOH��VXSSRVH�WKDW�ILOH�$''�/67�FRQWDLQV�WKH�IROORZLQJ�,16(57�VWDWHPHQW�

INSERT INTO COUNTRY (COUNTRY, CURRENCY)

VALUES (’Mexico’, ’Peso’);

7R�H[HFXWH�WKH�FRPPDQG�VWRUHG�LQ�$''�/67��HQWHU�

INPUT ADD.LST;

)RU�WKH�QH[W�H[DPSOH��VXSSRVH�WKDW�WKH�ILOH��7$%/(�/67��FRQWDLQV�WKH�IROORZLQJ�6+2:�
FRPPDQGV�

SHOW TABLE COUNTRY;

SHOW TABLE CUSTOMER;

SHOW TABLE DEPARTMENT;

SHOW TABLE EMPLOYEE;

SHOW TABLE EMPLOYEE_PROJECT;

SHOW TABLE JOB;

7R�H[HFXWH�WKHVH�FRPPDQGV��HQWHU�

INPUT TABLE.LST;

7R�UHFRUG�HDFK�FRPPDQG�DQG�VWRUH�LWV�UHVXOWV�LQ�D�ILOH�QDPHG�7$%/(�287��HQWHU

SET ECHO ON;

OUTPUT TABLE.OUT;

INPUT TABLE.LST;

OUTPUT;

6HH�$OVR 287387

OUTPUT
5HGLUHFWV�RXWSXW�WR�WKH�QDPHG�ILOH�RU�WR�VWDQGDUG�RXWSXW��

6\QWD[ OUTPUT [filename];

Argument Description

filename Name of the file in which to save output. If no file name is given, results appear on 
the standard output.
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'HVFULSWLRQ 287387�GHWHUPLQHV�ZKHUH�WKH�UHVXOWV�RI�isql�FRPPDQGV�DUH�GLVSOD\HG��%\�GHIDXOW��UHVXOWV�
DUH�GLVSOD\HG�RQ�VWDQGDUG�RXWSXW��XVXDOO\�D�VFUHHQ���7R�VWRUH�UHVXOWV�LQ�D�ILOH��VXSSO\�D�ILOHQDPH�
DUJXPHQW��7R�UHWXUQ�WR�WKH�GHIDXOW�PRGH��DJDLQ�GLVSOD\LQJ�UHVXOWV�RQ�WKH�VWDQGDUG�RXWSXW��
XVH�287387�ZLWKRXW�VSHFLI\LQJ�D�ILOH�QDPH�

%\�GHIDXOW��RQO\�GDWD�LV�UHGLUHFWHG��,QWHUDFWLYH�FRPPDQGV�DUH�QRW�UHGLUHFWHG�XQOHVV�6(7�(&+2�
LV�LQ�HIIHFW��,I�6(7�(&+2�LV�LQ�HIIHFW��isql�GLVSOD\V�HDFK�FRPPDQG�EHIRUH�LW�LV�H[HFXWHG��,Q�WKLV�
ZD\��isql�FDSWXUHV�ERWK�WKH�UHVXOWV�DQG�WKH�FRPPDQG�WKDW�SURGXFHG�WKHP��6(7�(&+2�LV�XVHIXO�
IRU�GLVSOD\LQJ�WKH�WH[W�RI�D�TXHU\�LPPHGLDWHO\�EHIRUH�WKH�UHVXOWV�

Note (UURU�PHVVDJHV�FDQQRW�EH�UHGLUHFWHG�WR�DQ�RXWSXW�ILOH�

8VLQJ�287387�ILOHQDPH�IURP�ZLWKLQ�DQ�isql�VHVVLRQ�KDV�WKH�VDPH�HIIHFW�DV�XVLQJ�WKH�RSWLRQ�
�RXWSXW�ILOHQDPH�IURP�WKH�FRPPDQG�OLQH�

<RX�FDQ�RSWLRQDOO\�GHOLPLW�WKH�ILOHQDPH�ZLWK�GRXEOH�RU�VLQJOH�TXRWHV��7KLV�DOORZV�\RX�WR�XVH�
ILOHQDPHV�ZLWK�VSDFHV�LQ�287387�VWDWHPHQWV�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�VWRUHV�WKH�UHVXOWV�RI�RQH�6(/(&7�VWDWHPHQW�LQ�WKH�ILOH��6$/(6�287��
1RUPDO�RXWSXW�SURFHVVLQJ�UHVXPHV�DIWHU�WKH�6(/(&7�VWDWHPHQW�

 OUTPUT SALES.OUT;

 SELECT * FROM SALES;

 OUTPUT;

6HH�$OVR ,1387��6(7�(&+2

QUIT
5ROOV�EDFN�WKH�FXUUHQW�WUDQVDFWLRQ��FORVHV�WKH�GDWDEDVH��DQG�HQGV�WKH�isql�VHVVLRQ�

6\QWD[ QUIT;

'HVFULSWLRQ %RWK�(;,7�DQG�48,7�FORVH�WKH�GDWDEDVH�DQG�HQG�DQ�isql�VHVVLRQ��48,7�UROOV�EDFN�DQ\�
FKDQJHV�PDGH�VLQFH�WKH�ODVW�&200,7�RU�52//%$&.��ZKHUHDV�(;,7�FRPPLWV�WKH�FKDQJHV�

,03257$17 48,7�UROOV�EDFN�XQFRPPLWWHG�FKDQJHV�ZLWKRXW�SURPSWLQJ�IRU�FRQILUPDWLRQ��%HIRUH�XVLQJ�
48,7��EH�VXUH�WKDW�DQ\�FKDQJHV�WKDW�QHHG�WR�EH�FRPPLWWHG�DUH�FRPPLWWHG��)RU�H[DPSOH��LI�
6(7�$872''/�LV�RII��''/�VWDWHPHQWV�PXVW�EH�FRPPLWWHG�H[SOLFLWO\�

6HH�$OVR (;,7��6(7�$872''/��52//%$&.
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SET
/LVWV�WKH�VWDWXV�RI�WKH�IHDWXUHV�WKDW�FRQWURO�DQ�isql�VHVVLRQ�

6\QWD[ SET;

'HVFULSWLRQ isql�SURYLGHV�VHYHUDO�6(7�FRPPDQGV�IRU�VSHFLI\LQJ�KRZ�GDWD�LV�GLVSOD\HG�RU�KRZ�RWKHU�
FRPPDQGV�DUH�SURFHVVHG�

7KH�6(7�FRPPDQG��E\�LWVHOI��YHULILHV�ZKLFK�IHDWXUHV�DUH�FXUUHQWO\�VHW��6RPH�6(7�FRPPDQGV�
WXUQ�D�IHDWXUH�RQ�RU�RII��2WKHU�6(7�FRPPDQGV�DVVLJQ�YDOXHV��

0DQ\�isql�6(7�FRPPDQGV�KDYH�FRUUHVSRQGLQJ�64/�VWDWHPHQWV�WKDW�SURYLGH�VLPLODU�RU�
LGHQWLFDO�IXQFWLRQDOLW\��,Q�DGGLWLRQ��VRPH�RI�WKH�isql�IHDWXUHV�FRQWUROOHG�E\�6(7�FRPPDQGV�
FDQ�DOVR�EH�FRQWUROOHG�XVLQJ�isql�FRPPDQG�OLQH�RSWLRQV��6(7�6WDWHPHQWV�DUH�XVHG�WR�
FRQILJXUH�WKH�isql�HQYLURQPHQW�IURP�D�VFULSW�ILOH��&KDQJHV�WR�WKH�VHVVLRQ�VHWWLQJ�IURP�6(7�
VWDWHPHQWV�LQ�D�VFULSW�DIIHFW�WKH�VHVVLRQ�RQO\�ZKLOH�WKH�VFULSW�LV�UXQQLQJ��$IWHU�D�VFULSW�
FRPSOHWHV��WKH�VHVVLRQ�VHWWLQJV�SULRU�WR�UXQQLQJ�WKH�VFULSW�DUH�UHVWRUHG�

7KH�isql�6(7�VWDWHPHQWV�DUH�

Statement Description Default

SET AUTODDL Toggles the commit feature for DDL statements ON

SET BLOBDISPLAY n Turns on the display of Blob type n; the parameter 
n is required to display Blob types.

OFF

SET COUNT Toggles the count of selected rows on or off OFF

SET ECHO Toggles the display of each command on or off OFF

SET LIST string Displays columns vertically or horizontally OFF

SET NAMES Specifies the active character set OFF

SET PLAN Specifies whether or not to display the optimizer’s 
query plan

OFF

SET STATS Toggles the display of performance statistics on or 
off

OFF

SET TERM string Allows you to change to an alternate terminator 
character(s)

;

SET TIME Toggles display of time in DATE values ON

TABLE 10.8 SET statements
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%\�GHIDXOW��DOO�VHWWLQJV�DUH�LQLWLDOO\�2))�H[FHSW�$872''/�DQG�7,0(��DQG�WKH�WHUPLQDWRU�LV�D�
VHPLFRORQ��;���(DFK�WLPH�\RX�VWDUW�DQ�isql�VHVVLRQ�RU�H[HFXWH�DQ�isql�VFULSW�ILOH��VHWWLQJV�EHJLQ�
ZLWK�WKHLU�GHIDXOW�YDOXHV��

6(7�VWDWHPHQWV�DUH�XVHG�WR�FRQILJXUH�WKH�isql�HQYLURQPHQW�IURP�D�VFULSW�ILOH��&KDQJHV�WR�WKH�
VHVVLRQ�VHWWLQJ�IURP�6(7�VWDWHPHQWV�LQ�D�VFULSW�DIIHFW�WKH�VHVVLRQ�RQO\�ZKLOH�WKH�VFULSW�LV�
UXQQLQJ��$IWHU�D�VFULSW�FRPSOHWHV��WKH�VHVVLRQ�VHWWLQJV�SULRU�WR�UXQQLQJ�WKH�VFULSW�DUH�UHVWRUHG�
WR�WKHLU�YDOXHV�EHIRUH�WKH�VFULSW�ZDV�UXQ��6R�\RX�FDQ�PRGLI\�WKH�VHWWLQJV�IRU�LQWHUDFWLYH�XVH��
WKHQ�FKDQJH�WKHP�DV�QHHGHG�LQ�DQ�isql�VFULSW��DQG�DIWHU�UXQQLQJ�WKH�VFULSW�WKH\�DXWRPDWLFDOO\�
UHWXUQ�WR�WKHLU�SUHYLRXV�FRQILJXUDWLRQ�

Notes

g <RX�FDQQRW�HQWHU�isql�6(7�VWDWHPHQWV�LQWHUDFWLYHO\�LQ�WKH�64/�6WDWHPHQW�DUHD�RI�:LQGRZV�
,64/��<RX�FDQ�SHUIRUP�WKH�VDPH�IXQFWLRQV�ZLWK�PHQX�LWHPV��

g 6(7�*(1(5$725�DQG�6(7�75$16$&7,21��ZLWKRXW�D�WUDQVDFWLRQ�QDPH��DUH�'64/�
VWDWHPHQWV�DQG�VR�\RX�FDQ�HQWHU�WKHP�LQWHUDFWLYHO\�LQ�:LQGRZV�,64/�RU�isql��7KHVH�
VWDWHPHQWV�DUH�QRW�H[FOXVLYHO\�isql�VWDWHPHQWV��VR�WKH\�DUH�QRW�GRFXPHQWHG�LQ�WKLV�FKDSWHU��
6HH�WKH�/DQJXDJH�5HIHUHQFH�IRU�GHWDLOV�

g 6(7�'$7$%$6(�LV�H[FOXVLYHO\�DQ�HPEHGGHG�64/�VWDWHPHQW��6HH�WKH�/DQJXDJH�5HIHUHQFH�DQG�WKH�
3URJUDPPHU·V�*XLGH�IRU�GHWDLOV�

([DPSOH 7R�GLVSOD\�WKH�isql�IHDWXUHV�FXUUHQWO\�LQ�HIIHFW��HQWHU�

SET;

Print statistics: OFF

Echo commands: OFF

List format: OFF

Row count: OFF

Autocommit DDL: OFF

Access plan: OFF

Display BLOB type:1

Terminator: ;

Time: OFF

7KH�RXWSXW�VKRZV�WKDW�isql�LV�VHW�WR�QRW�HFKR�FRPPDQGV��WR�GLVSOD\�%ORE�GDWD�LI�WKH\�DUH�RI�
VXEW\SH����WH[W���WR�DXWRPDWLFDOO\�FRPPLW�''/�VWDWHPHQWV��DQG�WR�UHFRJQL]H�D�VHPLFRORQ��;��
DV�WKH�VWDWHPHQW�WHUPLQDWLRQ�FKDUDFWHU�

6HH�$OVR 6(7�$872''/��6(7�%/2%',63/$<��6(7�&2817��6(7�(&+2��6(7�/,67�
6(7�1$0(6��6(7�3/$1��6(7�67$76��6(7�7(50,1$725��6(7�7,0(
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SET AUTODDL
6SHFLILHV�ZKHWKHU�''/�VWDWHPHQWV�DUH�FRPPLWWHG�DXWRPDWLFDOO\�DIWHU�EHLQJ�H[HFXWHG�RU�
FRPPLWWHG�RQO\�DIWHU�DQ�H[SOLFLW�&200,7�

6\QWD[ SET AUTODDL [ON | OFF];

'HVFULSWLRQ 6(7�$872''/�LV�XVHG�WR�WXUQ�RQ�RU�RII�WKH�DXWRPDWLF�FRPPLWPHQW�RI�GDWD�GHILQLWLRQ�
ODQJXDJH��''/��VWDWHPHQWV��%\�GHIDXOW��''/�VWDWHPHQWV�DUH�DXWRPDWLFDOO\�FRPPLWWHG�
LPPHGLDWHO\�DIWHU�WKH\�DUH�H[HFXWHG��LQ�D�VHSDUDWH�WUDQVDFWLRQ��7KLV�LV�WKH�UHFRPPHQGHG�
EHKDYLRU�

,I�WKH�2))�NH\ZRUG�LV�VSHFLILHG��DXWR�FRPPLW�RI�''/�LV�WKHQ�WXUQHG�RII��,Q�2))�PRGH��''/�
VWDWHPHQWV�FDQ�RQO\�EH�FRPPLWWHG�H[SOLFLWO\�WKURXJK�D�XVHU·V�WUDQVDFWLRQ��7KLV�PRGH�LV�XVHIXO�
IRU�GDWDEDVH�SURWRW\SLQJ��EHFDXVH�XQFRPPLWWHG�FKDQJHV�DUH�HDVLO\�XQGRQH�E\�UROOLQJ�WKHP�
EDFN�

6(7�$872''/�KDV�D�VKRUWKDQG�HTXLYDOHQW��6(7�$872��

7,3 7KH�21�DQG�2))�NH\ZRUGV�DUH�RSWLRQDO��,I�WKH\�DUH�RPLWWHG��6(7�$872�VZLWFKHV�IURP�RQH�
PRGH�WR�WKH�RWKHU��$OWKRXJK�\RX�FDQ�VDYH�W\SLQJ�E\�RPLWWLQJ�WKH�RSWLRQDO�NH\ZRUG��
LQFOXGLQJ�WKH�NH\ZRUG�LV�UHFRPPHQGHG�EHFDXVH�LW�DYRLGV�SRWHQWLDO�FRQIXVLRQ�

([DPSOHV 7KH�IROORZLQJ�H[DPSOH�VKRZV�SDUW�RI�DQ�isql�VFULSW�WKDW�WXUQV�RII�$872''/��FUHDWHV�D�WDEOH�
QDPHG�7(03��WKHQ�UROOV�EDFN�WKH�ZRUN�

. . .

SET AUTO OFF;

CREATE TABLE TEMP (a INT, b INT);

ROLLBACK;

. . .

7KLV�VFULSW�FUHDWHV�7(03�DQG�WKHQ�UROOV�EDFN�WKH�VWDWHPHQW��,I�\RX�FKRRVH�View | Metadata�
DQG�VHOHFW�´7DEOHV�µ�WKH�7(03�WDEOH�GRHV�QRW�DSSHDU��EHFDXVH�LWV�FUHDWLRQ�ZDV�UROOHG�EDFN�

7KH�QH[W�VFULSW�XVHV�WKH�GHIDXOW�$872''/�21��,W�FUHDWHV�WKH�WDEOH�7(03�DQG�WKHQ�SHUIRUPV�
D�UROOEDFN�

. . .

CREATE TABLE TEMP (a INT, b INT);

Argument Description

ON Turns on automatic commitment of DDL (default)

OFF Turns off automatic commitment of DDL
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ROLLBACK;

. . .

%HFDXVH�''/�LV�DXWRPDWLFDOO\�FRPPLWWHG��WKH�UROOEDFN�GRHV�QRW�DIIHFW�WKH�FUHDWLRQ�RI�7(03��
,I�\RX�FKRRVH�View | Metadata�DQG�VHOHFW�´7DEOHV�µ�\RX�VHH�WKH�7(03�WDEOH�

6HH�$OVR (;,7��48,7

SET BLOBDISPLAY
6SHFLILHV�VXEW\SH�RI�%ORE�GDWD�WR�GLVSOD\�

6\QWD[ SET BLOBDISPLAY [n | ALL | OFF];

'HVFULSWLRQ 6(7�%/2%',63/$<�KDV�WKH�IROORZLQJ�XVHV�

7R�GLVSOD\�%ORE�GDWD�RI�D�SDUWLFXODU�VXEW\SH��XVH�6(7�%/2%',63/$<�Q��%\�GHIDXOW��isql�
GLVSOD\V�%ORE�GDWD�RI�WH[W�VXEW\SH��Q� ����

7R�GLVSOD\�%ORE�GDWD�RI�DOO�VXEW\SHV��XVH�6(7�%/2%',63/$<�$//�

7R�DYRLG�GLVSOD\LQJ�%ORE�GDWD��XVH�6(7�%/2%',63/$<�2))��2PLWWLQJ�WKH�2))�NH\ZRUG�KDV�
WKH�VDPH�HIIHFW��7XUQ�%ORE�GLVSOD\�RII�WR�PDNH�RXWSXW�HDVLHU�WR�UHDG�

,Q�DQ\�FROXPQ�FRQWDLQLQJ�%ORE�GDWD��WKH�DFWXDO�GDWD�GRHV�QRW�DSSHDU�LQ�WKH�FROXPQ��,QVWHDG��
WKH�FROXPQ�GLVSOD\V�D�%ORE�,'�WKDW�UHSUHVHQWV�WKH�GDWD��,I�6(7�%/2%',63/$<�LV�RQ��GDWD�
DVVRFLDWHG�ZLWK�D�%ORE�,'�DSSHDUV�XQGHU�WKH�URZ�FRQWDLQLQJ�WKH�%ORE�,'��,I�6(7�
%/2%',63/$<�LV�RII��WKH�%ORE�,'�VWLOO�DSSHDUV�HYHQ�WKRXJK�LWV�DVVRFLDWHG�GDWD�GRHV�QRW�

6(7�%/2%',63/$<�KDV�D�VKRUWKDQG�HTXLYDOHQW��6(7�%/2%��

7R�GHWHUPLQH�WKH�VXEW\SH�RI�D�%ORE�FROXPQ��XVH�6+2:�7$%/(�

([DPSOHV 7KH�IROORZLQJ�H[DPSOHV�VKRZ�RXWSXW�IURP�WKH�VDPH�6(/(&7�VWDWHPHQW��(DFK�H[DPSOH�XVHV�
D�GLIIHUHQW�6(7�%/2%�FRPPDQG�WR�DIIHFW�KRZ�RXWSXW�DSSHDUV��7KH�ILUVW�H[DPSOH�WXUQV�RII�
%ORE�GLVSOD\��

Argument Description

n Integer specifying the Blob subtype to display. Use 0 for Blob data of an unknown 
subtype; use 1 (default) for Blob data of a text subtype, and other integer values for 
other subtypes.

ALL Display Blob data of all subtypes.

OFF Turn off display of Blob data of all subtypes.
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SET BLOB OFF;

SELECT PROJ_NAME, PROJ_DESC FROM PROJECT;

:LWK�%/2%',63/$<�2))��WKH�RXWSXW�VKRZV�RQO\�WKH�%ORE�,'�

PROJ_NAME PROJ_DESC 

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

Video Database 24:6 

DigiPizza 24:8 

AutoMap 24:a 

MapBrowser port 24:c 

Translator upgrade 24:3b 

Marketing project 3 24:3d

7KH�QH[W�H[DPSOH�UHVWRUHV�WKH�GHIDXOW�E\�VHWWLQJ�%/2%',63/$<�WR�VXEW\SH����WH[W���

SET BLOB 1;

SELECT PROJ_NAME, PROJ_DESC FROM PROJECT;

1RZ�WKH�FRQWHQWV�RI�WKH�%ORE�DSSHDU�EHORZ�HDFK�%ORE�,'�

PROJ_NAME PROJ_DESC 

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

Video Database 24:6 

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

PROJ_DESC: 

Design a video data base management system for

controlling on-demand video distribution.

PROJ_NAME PROJ_DESC 

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

DigiPizza 24:8 

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

PROJ_DESC: 

Develop second generation digital pizza maker

with flash-bake heating element and

digital ingredient measuring system.

. . . 

6HH�$OVR %/2%'803

SET COUNT
6SHFLILHV�ZKHWKHU�WR�GLVSOD\�QXPEHU�RI�URZV�UHWULHYHG�E\�TXHULHV�
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6\QWD[ SET COUNT [ON | OFF];

'HVFULSWLRQ %\�GHIDXOW��ZKHQ�D�6(/(&7�VWDWHPHQW�UHWULHYHV�URZV�IURP�D�TXHU\��QR�PHVVDJH�DSSHDUV�WR�
VD\�KRZ�PDQ\�URZV�ZHUH�UHWULHYHG��

8VH�6(7�&2817�21�WR�FKDQJH�WKH�GHIDXOW�EHKDYLRU�DQG�GLVSOD\�WKH�PHVVDJH��7R�UHVWRUH�WKH�
GHIDXOW�EHKDYLRU��XVH�6(7�&2817�2))�

7,3 7KH�21�DQG�2))�NH\ZRUGV�DUH�RSWLRQDO��,I�WKH\�DUH�RPLWWHG��6(7�&2817�VZLWFKHV�IURP�RQH�
PRGH�WR�WKH�RWKHU��$OWKRXJK�\RX�FDQ�VDYH�W\SLQJ�E\�RPLWWLQJ�WKH�RSWLRQDO�NH\ZRUG��
LQFOXGLQJ�WKH�NH\ZRUG�LV�UHFRPPHQGHG�EHFDXVH�LW�DYRLGV�SRWHQWLDO�FRQIXVLRQ�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�VHWV�&2817�21�WR�GLVSOD\�WKH�QXPEHU�RI�URZV�UHWXUQHG�E\�DOO�
IROORZLQJ�TXHULHV�

SET COUNT ON;

SELECT * FROM COUNTRY

WHERE CURRENCY LIKE ’%FRANC%’;

7KH�RXWSXW�GLVSOD\HG�ZRXOG�WKHQ�EH�

COUNTRY CURRENCY 

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

SWITZERLAND SFRANC 

FRANCE FFRANC 

BELGIUM BFRANC

3 rows returned

SET ECHO
6SHFLILHV�ZKHWKHU�FRPPDQGV�DUH�GLVSOD\HG�WR�WKH�isql�2XWSXW�DUHD�EHIRUH�EHLQJ�H[HFXWHG�

Argument Description

ON Turns on display of the “rows returned” message

OFF Turns off display of the “rows returned” message (default).
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6\QWD[ SET ECHO [ON | OFF];

'HVFULSWLRQ %\�GHIDXOW��FRPPDQGV�LQ�VFULSW�ILOHV�DUH�GLVSOD\HG��HFKRHG��LQ�WKH�isql�2XWSXW�DUHD��EHIRUH�
EHLQJ�H[HFXWHG��8VH�6(7�(&+2�2))�WR�FKDQJH�WKH�GHIDXOW�EHKDYLRU�DQG�VXSSUHVV�HFKRLQJ�RI�
FRPPDQGV��7KLV�PD\�EH�XVHIXO�ZKHQ�VHQGLQJ�WKH�RXWSXW�RI�D�VFULSW�WR�D�ILOH��LI�\RX�ZDQW�RQO\�
WKH�UHVXOWV�RI�WKH�VFULSW�DQG�QRW�WKH�VWDWHPHQWV�WKHPVHOYHV�LQ�WKH�RXWSXW�ILOH�

&RPPDQG�HFKRLQJ�LV�XVHIXO�LI�\RX�ZDQW�WR�VHH�WKH�FRPPDQGV�DV�ZHOO�DV�WKH�UHVXOWV�LQ�WKH�isql�
2XWSXW�DUHD�

7,3 7KH�21�DQG�2))�NH\ZRUGV�DUH�RSWLRQDO��,I�WKH\�DUH�RPLWWHG��6(7�(&+2�VZLWFKHV�IURP�RQH�
PRGH�WR�WKH�RWKHU��$OWKRXJK�\RX�FDQ�VDYH�W\SLQJ�E\�RPLWWLQJ�WKH�RSWLRQDO�NH\ZRUG��
LQFOXGLQJ�WKH�NH\ZRUG�LV�UHFRPPHQGHG�EHFDXVH�LW�DYRLGV�SRWHQWLDO�FRQIXVLRQ�

([DPSOH 6XSSRVH�\RX�H[HFXWH�WKH�IROORZLQJ�VFULSW�IURP�:LQGRZV�,64/�

. . .

SET ECHO OFF;

SELECT * FROM COUNTRY;

SET ECHO ON;

SELECT * FROM COUNTRY;

EXIT;

7KH�RXWSXW��LQ�D�ILOH�RU�WKH�isql�2XWSXW�DUHD��ORRNV�OLNH�WKLV�

. . .

SET ECHO OFF;

COUNTRY CURRENCY

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

USA Dollar

England Pound

. . .

SELECT * FROM COUNTRY;

COUNTRY CURRENCY

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

USA Dollar

England Pound

. . .

Argument Description

ON Turns on command echoing (default).

OFF Turns off command echoing.
210 INTERBASE 5



ISQL COMMAND REFERENCE
7KH�ILUVW�6(/(&7�VWDWHPHQW�LV�QRW�GLVSOD\HG��EHFDXVH�(&+2�LV�2))��1RWLFH�DOVR�WKDW�WKH�6(7�
(&+2�21�VWDWHPHQW�LWVHOI�LV�QRW�GLVSOD\HG��EHFDXVH�ZKHQ�LW�LV�H[HFXWHG��(&+2�LV�VWLOO�2))��
$IWHU�LW�LV�H[HFXWHG��KRZHYHU��WKH�VHFRQG�6(/(&7�VWDWHPHQW�LV�GLVSOD\HG�

6HH�$OVR ,1387��287387

SET LIST
6SHFLILHV�ZKHWKHU�RXWSXW�DSSHDUV�LQ�WDEXODU�IRUPDW�RU�LQ�OLVW�IRUPDW��

6\QWD[ SET LIST [ON | OFF];

'HVFULSWLRQ %\�GHIDXOW��ZKHQ�D�6(/(&7�VWDWHPHQW�UHWULHYHV�URZV�IURP�D�TXHU\��WKH�RXWSXW�DSSHDUV�LQ�D�
WDEXODU�IRUPDW��ZLWK�GDWD�RUJDQL]HG�LQ�URZV�DQG�FROXPQV�

8VH�6(7�/,67�21�WR�FKDQJH�WKH�GHIDXOW�EHKDYLRU�DQG�GLVSOD\�RXWSXW�LQ�D�OLVW�IRUPDW��,Q�OLVW�
IRUPDW��GDWD�DSSHDUV�RQH�YDOXH�SHU�OLQH��ZLWK�FROXPQ�KHDGLQJV�DSSHDULQJ�DV�ODEHOV��/LVW�IRUPDW�
LV�XVHIXO�ZKHQ�FROXPQDU�RXWSXW�LV�WRR�ZLGH�WR�ILW�QLFHO\�RQ�WKH�VFUHHQ�

7,3 7KH�21�DQG�2))�NH\ZRUGV�DUH�RSWLRQDO��,I�WKH\�DUH�RPLWWHG��6(7�/,67�VZLWFKHV�IURP�RQH�
PRGH�WR�WKH�RWKHU��$OWKRXJK�\RX�FDQ�VDYH�W\SLQJ�E\�RPLWWLQJ�WKH�RSWLRQDO�NH\ZRUG��
LQFOXGLQJ�WKH�NH\ZRUG�LV�UHFRPPHQGHG�EHFDXVH�LW�DYRLGV�SRWHQWLDO�FRQIXVLRQ�

([DPSOH 6XSSRVH�\RX�H[HFXWH�WKH�IROORZLQJ�VWDWHPHQW�LQ�D�VFULSW�ILOH�

SELECT JOB_CODE, JOB_GRADE, JOB_COUNTRY, JOB_TITLE FROM JOB

WHERE JOB_COUNTRY = ’Italy’;

7KH�RXWSXW�LV�

JOB_CODE JOB_GRADE JOB_COUNTRY JOB_TITLE

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

SRep 4 Italy Sales Representative

1RZ�VXSSRVH�\RX�SUHFHGH�WKH�6(/(&7�ZLWK�6(7�/,67�21�

SET LIST ON;

SELECT JOB_CODE, JOB_GRADE, JOB_COUNTRY, JOB_TITLE FROM JOB

WHERE JOB_COUNTRY = ’Italy’;

Argument Description

ON Turns on list format for display of output.

OFF Turns off list format for display of output (default).
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7KH�RXWSXW�LV�

JOB_CODE SRep

JOB_GRADE 4

JOB_COUNTRY Italy

JOB_TITLE Sales Representative

SET NAMES
6SHFLILHV�WKH�DFWLYH�FKDUDFWHU�VHW�WR�XVH�LQ�GDWDEDVH�WUDQVDFWLRQV�

6\QWD[ SET NAMES [charset];

'HVFULSWLRQ 6(7�1$0(6�VSHFLILHV�WKH�FKDUDFWHU�VHW�WR�XVH�IRU�VXEVHTXHQW�GDWDEDVH�FRQQHFWLRQV�LQ�isql��,W�
HQDEOHV�\RX�WR�RYHUULGH�WKH�GHIDXOW�FKDUDFWHU�VHW�IRU�D�GDWDEDVH��7R�UHWXUQ�WR�XVLQJ�WKH�
GHIDXOW�FKDUDFWHU�VHW��XVH�6(7�1$0(6�ZLWK�QR�DUJXPHQW�

8VH�6(7�1$0(6�EHIRUH�FRQQHFWLQJ�WR�WKH�GDWDEDVH�ZKRVH�FKDUDFWHU�VHW�\RX�ZDQW�WR�VSHFLI\��
)RU�D�FRPSOHWH�OLVW�RI�FKDUDFWHU�VHWV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�WKH�/DQJXDJH�5HIHUHQFH�

&KRLFH�RI�FKDUDFWHU�VHW�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�

([DPSOH 7KH�IROORZLQJ�VWDWHPHQW�DW�WKH�EHJLQQLQJ�RI�D�VFULSW�ILOH�LQGLFDWHV�WR�VHW�WKH�DFWLYH�FKDUDFWHU�
VHW�WR�,62����B��IRU�WKH�VXEVHTXHQW�GDWDEDVH�FRQQHFWLRQ�

SET NAMES ISO8859_1;

CONNECT ’jupiter:/usr/interbase/examples/employee.gdb’;

. . .

Argument Description

charset Name of the active character set. Default: NONE.
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SET PLAN
6SHFLILHV�ZKHWKHU�WR�GLVSOD\�WKH�RSWLPL]HU·V�TXHU\�SODQ�

6\QWD[ SET PLAN [ON | OFF];

'HVFULSWLRQ %\�GHIDXOW��ZKHQ�D�6(/(&7�VWDWHPHQW�UHWULHYHV�URZV�IURP�D�TXHU\��isql�GRHV�QRW�GLVSOD\�WKH�
TXHU\�SODQ�XVHG�WR�UHWULHYH�WKH�GDWD��

8VH�6(7�3/$1�21�WR�FKDQJH�WKH�GHIDXOW�EHKDYLRU�DQG�GLVSOD\�WKH�TXHU\�RSWLPL]HU�SODQ��7R�
UHVWRUH�WKH�GHIDXOW�EHKDYLRU��XVH�6(7�3/$1�2))�

7R�FKDQJH�WKH�TXHU\�RSWLPL]HU�SODQ��XVH�WKH�3/$1�FODXVH�LQ�WKH�6(/(&7�VWDWHPHQW�

7,3 7KH�21�DQG�2))�NH\ZRUGV�DUH�RSWLRQDO��,I�WKH\�DUH�RPLWWHG��6(7�3/$1�VZLWFKHV�IURP�RQH�
PRGH�WR�WKH�RWKHU��$OWKRXJK�\RX�FDQ�VDYH�W\SLQJ�E\�RPLWWLQJ�WKH�RSWLRQDO�NH\ZRUG��
LQFOXGLQJ�WKH�NH\ZRUG�LV�UHFRPPHQGHG�EHFDXVH�LW�DYRLGV�SRWHQWLDO�FRQIXVLRQ�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�VKRZV�SDUW�RI�D�VFULSW�ZKLFK�VHWV�3/$1�21�

SET PLAN ON;

SELECT JOB_COUNTRY, MIN_SALARY FROM JOB

WHERE MIN_SALARY > 50000

AND JOB_COUNTRY = ’France’;

7KH�RXWSXW�WKHQ�LQFOXGHV�WKH�TXHU\�RSWLPL]HU�SODQ�XVHG�WR�UHWULHYH�WKH�GDWD�DV�ZHOO�DV�WKH�
UHVXOWV�RI�WKH�TXHU\�

PLAN (JOB INDEX (RDB$FOREIGN3,MINSALX,MAXSALX))

JOB_COUNTRY MIN_SALARY 

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

France 118200.00

Argument Description

ON Turns on display of the optimizer’s query plan.

OFF Turns off display of the optimizer’s query plan (default). 
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SET STATS
6SHFLILHV�ZKHWKHU�WR�GLVSOD\�SHUIRUPDQFH�VWDWLVWLFV�DIWHU�WKH�UHVXOWV�RI�D�TXHU\�

6\QWD[ SET STATS [ON | OFF];

'HVFULSWLRQ %\�GHIDXOW��ZKHQ�D�6(/(&7�VWDWHPHQW�UHWULHYHV�URZV�IURP�D�TXHU\��isql�GRHV�QRW�GLVSOD\�
SHUIRUPDQFH�VWDWLVWLFV�DIWHU�WKH�UHVXOWV��8VH�6(7�67$76�21�WR�FKDQJH�WKH�GHIDXOW�EHKDYLRU�
DQG�GLVSOD\�SHUIRUPDQFH�VWDWLVWLFV��7R�UHVWRUH�WKH�GHIDXOW�EHKDYLRU��XVH�6(7�67$76�2))��
3HUIRUPDQFH�VWDWLVWLFV�LQFOXGH�

Ã &XUUHQW�PHPRU\�DYDLODEOH��LQ�E\WHV

Ã &KDQJH�LQ�DYDLODEOH�PHPRU\��LQ�E\WHV

Ã 0D[LPXP�PHPRU\�DYDLODEOH��LQ�E\WHV

Ã (ODSVHG�WLPH�IRU�WKH�RSHUDWLRQ

Ã &38�WLPH�IRU�WKH�RSHUDWLRQ

Ã 1XPEHU�RI�FDFKH�EXIIHUV�XVHG

Ã 1XPEHU�RI�UHDGV�UHTXHVWHG

Ã 1XPEHU�RI�ZULWHV�UHTXHVWHG

Ã 1XPEHU�RI�IHWFKHV�PDGH

3HUIRUPDQFH�VWDWLVWLFV�FDQ�KHOS�GHWHUPLQH�LI�FKDQJHV�DUH�QHHGHG�LQ�V\VWHP�UHVRXUFHV��
GDWDEDVH�UHVRXUFHV��RU�TXHU\�RSWLPL]DWLRQ�

7,3 7KH�21�DQG�2))�NH\ZRUGV�DUH�RSWLRQDO��,I�WKH\�DUH�RPLWWHG��6(7�67$76�VZLWFKHV�IURP�RQH�
PRGH�WR�WKH�RWKHU��$OWKRXJK�\RX�FDQ�VDYH�W\SLQJ�E\�RPLWWLQJ�WKH�RSWLRQDO�NH\ZRUG��
LQFOXGLQJ�WKH�NH\ZRUG�LV�UHFRPPHQGHG�EHFDXVH�LW�DYRLGV�SRWHQWLDO�FRQIXVLRQ�

'R�QRW�FRQIXVH�6(7�67$76�ZLWK�WKH�64/�VWDWHPHQW�6(7�67$7,67,&6��ZKLFK�UHFDOFXODWHV�WKH�
VHOHFWLYLW\�RI�DQ�LQGH[�

([DPSOH 7KH�IROORZLQJ�SDUW�RI�D�VFULSW�ILOH�WXUQV�RQ�GLVSOD\�RI�VWDWLVWLFV�DQG�WKHQ�SHUIRUPV�D�TXHU\�

SET STATS ON;

SELECT JOB_COUNTRY, MIN_SALARY FROM JOB

Argument Description

ON Turns on display of performance statistics.

OFF Turns off display of performance statistics (default). 
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WHERE MIN_SALARY > 50000

AND JOB_COUNTRY = ’France’;

7KH�RXWSXW�GLVSOD\V�WKH�UHVXOWV�RI�WKH�6(/(&7�VWDWHPHQW�DQG�WKH�SHUIRUPDQFH�VWDWLVWLFV�IRU�
WKH�RSHUDWLRQ�

JOB_COUNTRY MIN_SALARY 

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

France 118200.00

Current memory = 407552

Delta memory = 0

Max memory = 412672

Elapsed time= 0.49 sec

Cpu = 0.06 sec

Buffers = 75

Reads = 3

Writes = 2

Fetches = 441

6HH�$OVR 6+2:�'$7$%$6(

SET TERM
6SHFLILHV�ZKLFK�FKDUDFWHU�RU�FKDUDFWHUV�VLJQDO�WKH�HQG�RI�D�FRPPDQG�

6\QWD[ SET TERM string;

'HVFULSWLRQ %\�GHIDXOW��ZKHQ�D�OLQH�HQGV�ZLWK�D�VHPLFRORQ��isql�LQWHUSUHWV�LW�DV�WKH�HQG�RI�D�FRPPDQG��
8VH�6(7�7(50�WR�FKDQJH�WKH�GHIDXOW�EHKDYLRU�DQG�GHILQH�D�QHZ�WHUPLQDWLRQ�FKDUDFWHU�

6(7�7(50�LV�W\SLFDOO\�XVHG�ZLWK�&5($7(�352&('85(�RU�&5($7(�75,**(5��3URFHGXUHV�
DQG�WULJJHUV�DUH�GHILQHG�XVLQJ�D�VSHFLDO�́ SURFHGXUH�DQG�WULJJHUµ�ODQJXDJH�LQ�ZKLFK�VWDWHPHQWV�
HQG�ZLWK�D�VHPLFRORQ��,I�isql�ZHUH�WR�LQWHUSUHW�VHPLFRORQV�DV�VWDWHPHQW�WHUPLQDWRUV��WKHQ�
SURFHGXUHV�DQG�WULJJHUV�ZRXOG�H[HFXWH�GXULQJ�WKHLU�FUHDWLRQ��UDWKHU�WKDQ�ZKHQ�WKH\�DUH�FDOOHG�

Argument Description

string Specifies a character or characters to use in terminating a statement. Default: 
semicolon (;).
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$�VFULSW�ILOH�FRQWDLQLQJ�&5($7(�352&('85(�RU�&5($7(�75,**(5�GHILQLWLRQV�VKRXOG�
LQFOXGH�RQH�6(7�7(50�FRPPDQG�EHIRUH�WKH�GHILQLWLRQV�DQG�D�FRUUHVSRQGLQJ�6(7�7(50�DIWHU�
WKH�GHILQLWLRQV��7KH�EHJLQQLQJ�6(7�7(50�GHILQHV�D�QHZ�WHUPLQDWLRQ�FKDUDFWHU��WKH�HQGLQJ�
6(7�7(50�UHVWRUHV�WKH�VHPLFRORQ��;��DV�WKH�GHIDXOW�

Note <RX�GR�QRW�QHHG�WR�FKDQJH�WKH�WHUPLQDWRU�EHIRUH�HQWHULQJ�DQ�LQWHUDFWLYH�&5($7(�
352&('85(�RU�&5($7(�75,**(5�VWDWHPHQW�LQ�WKH�:LQGRZV�,64/�64/�VWDWHPHQW�DUHD��
7KH�FRQWHQWV�RI�WKH�64/�VWDWHPHQW�DUHD�LV�DOZD\V�WUHDWHG�DV�RQH�'64/�VWDWHPHQW��HYHQ�LI�LW�
FRQWDLQV�VHPLFRORQV��8VH�RI�6(7�7(50�LV�QHFHVVDU\�RQO\�LQ�isql�DQG�ZKHQ�UXQQLQJ�64/�VFULSW�
ILOHV�IURP�isql�RU�:LQGRZV�,64/�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�VKRZV�D�WH[W�ILOH�WKDW�XVHV�6(7�7(50�LQ�FUHDWLQJ�D�SURFHGXUH��7KH�
ILUVW�6(7�7(50�GHILQHV�´��µ�DV�WKH�WHUPLQDWLRQ�FKDUDFWHUV��7KH�PDWFKLQJ�6(7�7(50�
UHVWRUHV�´�µ�DV�WKH�WHUPLQDWLRQ�FKDUDFWHU�

SET TERM ## ;

CREATE PROCEDURE ADD_EMP_PROJ (EMP_NO SMALLINT, PROJ_ID CHAR(5))

AS

BEGIN

BEGIN

INSERT INTO EMPLOYEE_PROJECT (EMP_NO, PROJ_ID) 

VALUES (:emp_no, :proj_id);

WHEN SQLCODE -530 DO

EXCEPTION UNKNOWN_EMP_ID;

END 

RETURN;

END ##

SET TERM ; ##

SET TIME
6SHFLILHV�ZKHWKHU�WR�GLVSOD\�WKH�WLPH�SRUWLRQ�RI�D�'$7(�YDOXH�

6\QWD[ SET TIME [ON | OFF];

'HVFULSWLRQ 7KH�,QWHU%DVH�'DWH�GDWDW\SH�LQFOXGHV�D�GDWH�SRUWLRQ��LQFOXGLQJ�GD\��PRQWK��DQG�\HDU��DQG�D�
WLPH�SRUWLRQ��LQFOXGLQJ�KRXUV��PLQXWHV��DQG�VHFRQGV��

Argument Description

ON Turns on display of time in DATE value.

OFF Turns off display of time in DATE value (default).
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%\�GHIDXOW��isql�GLVSOD\V�RQO\�WKH�GDWH�SRUWLRQ�RI�'DWH�YDOXHV��6(7�7,0(�21�WXUQV�RQ�WKH�
GLVSOD\�RI�WLPH�YDOXHV��6(7�7,0(�2))�WXUQV�RII�WKH�GLVSOD\�RI�WLPH�YDOXHV�

7,3 7KH�21�DQG�2))�NH\ZRUGV�DUH�RSWLRQDO��,I�WKH\�DUH�RPLWWHG��WKH�FRPPDQG�WRJJOHV�WLPH�
GLVSOD\�IURP�21�WR�2))�RU�2))�WR�21��

([DPSOH 7KH�IROORZLQJ�H[DPSOH�VKRZV�WKH�GHIDXOW�GLVSOD\�RI�D�'DWH�GDWDW\SH��ZKLFK�LV�WR�GLVSOD\�GD\��
PRQWK��DQG�\HDU�

SELECT HIRE_DATE FROM EMPLOYEE WHERE EMP_NO = 145;

HIRE_DATE 

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

2-MAY-1994 

7KLV�H[DPSOH�VKRZV�WKH�HIIHFWV�RI�6(7�7,0(�21��ZKLFK�FDXVHV�WKH�KRXUV��PLQXWHV�DQG�
VHFRQGV�WR�EH�GLVSOD\HG�DV�ZHOO�

SET TIME ON;

SELECT HIRE_DATE FROM EMPLOYEE WHERE EMP_NO = 145;

HIRE_DATE 

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

2-MAY-1994 12:25:00

SHELL
$OORZV�H[HFXWLRQ�RI�DQ�RSHUDWLQJ�V\VWHP�FRPPDQG�RU�WHPSRUDU\�DFFHVV�WR�DQ�RSHUDWLQJ�
V\VWHP�VKHOO��

6\QWD[ SHELL [<os_command>]; 

'HVFULSWLRQ 7KH�6+(//�FRPPDQG�SURYLGHV�WHPSRUDU\�DFFHVV�WR�RSHUDWLQJ�V\VWHP�FRPPDQGV�LQ�DQ�isql�
VHVVLRQ��8VH�6+(//�WR�H[HFXWH�DQ�RSHUDWLQJ�V\VWHP�FRPPDQG�ZLWKRXW�HQGLQJ�WKH�FXUUHQW�
isql�VHVVLRQ��

,I��RVBFRPPDQG!�LV�VSHFLILHG��WKH�RSHUDWLQJ�V\VWHP�H[HFXWHV�WKH�FRPPDQG�DQG�WKHQ�UHWXUQV�
WR�isql�ZKHQ�FRPSOHWH��

Argument Description

<os_command> An operating system command. If no command is specified, isql provides 
interactive access to the operating system.
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,I�QR�FRPPDQG�LV�VSHFLILHG��DQ�RSHUDWLQJ�V\VWHP�VKHOO�SURPSW�DSSHDUV��HQDEOLQJ�\RX�WR�
H[HFXWH�D�VHTXHQFH�RI�FRPPDQGV��7R�UHWXUQ�WR�isql��W\SH�exit��)RU�H[DPSOH��6+(//�FDQ�EH�
XVHG�WR�HGLW�DQ�LQSXW�ILOH�DQG�UXQ�LW�DW�D�ODWHU�WLPH��%\�FRQWUDVW��LI�DQ�LQSXW�ILOH�LV�HGLWHG�XVLQJ�
WKH�(',7�FRPPDQG��WKH�LQSXW�ILOH�LV�H[HFXWHG�DV�VRRQ�DV�WKH�HGLWLQJ�VHVVLRQ�HQGV�

8VLQJ�6+(//�GRHV�QRW�FRPPLW�WUDQVDFWLRQV�EHIRUH�LW�FDOOV�WKH�VKHOO�

7KHUH�LV�QR�HTXLYDOHQW�IXQFWLRQ�LQ�:LQGRZV�,64/�WR�WKLV�isql�VWDWHPHQW�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�XVHV�6+(//�WR�GLVSOD\�WKH�FRQWHQWV�RI�WKH�FXUUHQW�GLUHFWRU\��

SHELL DIR;

6HH�$OVR (',7

SHOW CHECK
'LVSOD\V�DOO�&+(&.�FRQVWUDLQWV�GHILQHG�IRU�D�VSHFLILHG�WDEOH�

6\QWD[ SHOW CHECK table;

'HVFULSWLRQ 6+2:�&+(&.�GLVSOD\V�&+(&.�FRQVWUDLQWV�IRU�D�QDPHG�WDEOH�LQ�WKH�FXUUHQW�GDWDEDVH��2QO\�
XVHU�GHILQHG�PHWDGDWD�LV�GLVSOD\HG��7R�VHH�D�OLVW�RI�H[LVWLQJ�WDEOHV��XVH�6+2:�7$%/(�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�VKRZV�&+(&.�FRQVWUDLQWV�GHILQHG�IRU�WKH�WDEOH��-2%��7KH�6+2:�
7$%/(6�FRPPDQG�LV�XVHG�ILUVW�WR�GLVSOD\�D�OLVW�RI�DYDLODEOH�WDEOHV�

SHOW TABLES;

COUNTRY CUSTOMER

DEPARTMENT EMPLOYEE

EMPLOYEE_PROJECT JOB

PHONE_LIST PROJECT

PROJ_DEPT_BUDGET SALARY_HISTORY

SALES

SHOW CHECK JOB;

CHECK (min_salary < max_salary)

6HH�$OVR 6+2:�7$%/(

Argument Description

table Name of an existing table in the current database.
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SHOW DATABASE
'LVSOD\V�LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�GDWDEDVH�

6\QWD[ SHOW [DATABASE | DB];

'HVFULSWLRQ 6+2:�'$7$%$6(�GLVSOD\V�WKH�FXUUHQW�GDWDEDVH·V�ILOH�QDPH��SDJH�VL]H�DQG�DOORFDWLRQ��DQG�
VZHHS�LQWHUYDO�

7KH�RXWSXW�RI�6+2:�'$7$%$6(�LV�XVHG�WR�YHULI\�GDWD�GHILQLWLRQ�RU�WR�DGPLQLVWHU�WKH�
GDWDEDVH��)RU�H[DPSOH��XVH�WKH�EDFNXS�DQG�UHVWRUH�XWLOLWLHV�WR�FKDQJH�SDJH�VL]H�RU�UHDOORFDWH�
SDJHV�DPRQJ�PXOWLSOH�ILOHV��DQG�XVH�WKH�GDWDEDVH�PDLQWHQDQFH�XWLOLW\�WR�FKDQJH�WKH�VZHHS�
LQWHUYDO�

6+2:�'$7$%$6(�KDV�D�VKRUWKDQG�HTXLYDOHQW��6+2:�'%�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�FRQQHFWV�WR�D�GDWDEDVH�DQG�GLVSOD\V�LQIRUPDWLRQ�DERXW�LW�

CONNECT ’employee.gdb’;

Database: employee.gdb

SHOW DB;

Database: employee.gdb

Owner: SYSDBA

PAGE_SIZE 1024

Number of DB pages allocated = 422 

Sweep interval = 20000

SHOW DOMAINS
/LVWV�DOO�GRPDLQV�RU�GLVSOD\V�LQIRUPDWLRQ�DERXW�D�VSHFLILHG�GRPDLQ�

6\QWD[ SHOW {DOMAINS | DOMAIN name};

2SWLRQV 7R�VHH�D�OLVW�RI�H[LVWLQJ�GRPDLQV��XVH�6+2:�'20$,16�ZLWKRXW�VSHFLI\LQJ�D�GRPDLQ�QDPH��
6+2:�'20$,1�QDPH�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�QDPHG�GRPDLQ�LQ�WKH�FXUUHQW�GDWDEDVH��
2XWSXW�LQFOXGHV�D�GRPDLQ·V�GDWDW\SH��GHIDXOW�YDOXH��DQG�DQ\�&+(&.�FRQVWUDLQWV�GHILQHG��
2QO\�XVHU�GHILQHG�PHWDGDWD�LV�GLVSOD\HG��

Argument Description

name Name of an existing domain in the current database.
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([DPSOH 7KH�IROORZLQJ�H[DPSOH�OLVWV�DOO�GRPDLQV�DQG�WKHQ�VKRZV�WKH�GHILQLWLRQ�RI�WKH�GRPDLQ��
6$/$5<�

SHOW DOMAINS;

FIRSTNAME LASTNAME

PHONENUMBER COUNTRYNAME

ADDRESSLINE EMPNO

DEPTNO PROJNO

CUSTNO JOBCODE

JOBGRADE SALARY

BUDGET PRODTYPE

PONUMBER 

SHOW DOMAIN SALARY;

SALARY NUMERIC(15, 2) Nullable

DEFAULT 0

CHECK (VALUE > 0)

SHOW EXCEPTIONS
/LVWV�DOO�H[FHSWLRQV�RU�GLVSOD\V�WKH�WH[W�RI�D�VSHFLILHG�H[FHSWLRQ�

6\QWD[ SHOW {EXCEPTIONS | EXCEPTION name};

'HVFULSWLRQ 6+2:�(;&(37,216�GLVSOD\V�DQ�DOSKDEHWLFDO�OLVW�RI�H[FHSWLRQV��6+2:�(;&(37,21�QDPH�
GLVSOD\V�WKH�WH[W�RI�WKH�QDPHG�H[FHSWLRQ��

([DPSOHV 7R�OLVW�DOO�H[FHSWLRQV�GHILQHG�IRU�WKH�FXUUHQW�GDWDEDVH��HQWHU�

SHOW EXCEPTIONS;

Exception Name Used by, Type

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

UNKNOWN_EMP_ID ADD_EMP_PROJ, Stored procedure

Invalid employee number or project id.

. . . 

7R�OLVW�WKH�PHVVDJH�IRU�D�VSHFLILF�H[FHSWLRQ�DQG�WKH�SURFHGXUHV�RU�WULJJHUV�ZKLFK�XVH�LW��HQWHU�
WKH�H[FHSWLRQ�QDPH�

SHOW EXCEPTION CUSTOMER_CHECK;

Argument Description

name Name of an existing exception in the current database.
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Exception Name Used by, Type

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

CUSTOMER_CHECK SHIP_ORDER, Stored procedure

 Overdue balance -- can’t ship.

SHOW FILTERS
/LVWV�DOO�%ORE�ILOWHUV�RU�GLVSOD\V�LQIRUPDWLRQ�DERXW�D�VSHFLILHG�ILOWHU�

6\QWD[ SHOW {FILTERS | FILTER name};

2SWLRQV 7R�VHH�D�OLVW�RI�H[LVWLQJ�ILOWHUV��XVH�6+2:�),/7(56��6+2:�),/7(5�QDPH�GLVSOD\V�LQIRUPDWLRQ�
DERXW�WKH�QDPHG�ILOWHU�LQ�WKH�FXUUHQW�GDWDEDVH��2XWSXW�LQFOXGHV�LQIRUPDWLRQ�SUHYLRXVO\�
GHILQHG�E\�WKH�'(&/$5(�),/7(5�VWDWHPHQW��WKH�LQSXW�VXEW\SH��RXWSXW�VXEW\SH��PRGXOH��RU�
OLEUDU\��QDPH��DQG�HQWU\�SRLQW�QDPH��

([DPSOH 7KH�IROORZLQJ�H[DPSOH�OLVWV�DOO�ILOWHUV�DQG�WKHQ�VKRZV�WKH�GHILQLWLRQ�RI�WKH�ILOWHU��
'(6&B),/7(5�

SHOW FILTERS;

DESC_FILTER 

SHOW FILTER DESC_FILTER;

BLOB Filter: DESC_FILTER 

Input subtype: 1 Output subtype -4

Filter library is: desc_filter

Entry point is: FILTERLIB

SHOW FUNCTIONS
/LVWV�DOO�XVHU�GHILQHG�IXQFWLRQV��8')V��GHILQHG�LQ�WKH�GDWDEDVH�RU�GLVSOD\V�LQIRUPDWLRQ�DERXW�
D�VSHFLILHG�8')�

Argument Description

name Name of an existing Blob filter in the current database.
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6\QWD[ SHOW {FUNCTIONS | FUNCTION name};

2SWLRQV 7R�VHH�D�OLVW�RI�H[LVWLQJ�IXQFWLRQV�GHILQHG�LQ�WKH�GDWDEDVH��XVH�6+2:�)81&7,216��6+2:�
)81&7,21�QDPH�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�QDPHG�IXQFWLRQ�LQ�WKH�FXUUHQW�GDWDEDVH��
2XWSXW�LQFOXGHV�LQIRUPDWLRQ�SUHYLRXVO\�GHILQHG�E\�WKH�'(&/$5(�(;7(51$/�)81&7,21�
VWDWHPHQW��WKH�QDPH�RI�WKH�IXQFWLRQ�DQG�IXQFWLRQ�OLEUDU\��WKH�QDPH�RI�WKH�HQWU\�SRLQW��DQG�
WKH�GDWDW\SHV�RI�UHWXUQ�YDOXHV�DQG�LQSXW�DUJXPHQWV��

([DPSOH 7KH�IROORZLQJ�H[DPSOH�OLVWV�DOO�8')V�DQG�WKHQ�VKRZV�WKH�GHILQLWLRQ�RI�WKH�IXQFWLRQ��
0$;180�

SHOW FUNCTIONS;

ABS MAXNUM 

TIME UPPER_NON_C 

UPPER 

SHOW FUNCTION MAXNUM;

Function MAXNUM:

Function library is /usr/interbase/lib/gdsfunc.so

Entry point is FN_MAX

Returns BY VALUE DOUBLE PRECISION

Argument 1: DOUBLE PRECISION

Argument 2: DOUBLE PRECISION

SHOW GENERATORS
/LVWV�DOO�JHQHUDWRUV�RU�GLVSOD\V�LQIRUPDWLRQ�DERXW�D�VSHFLILHG�JHQHUDWRU�

6\QWD[ SHOW {GENERATORS | GENERATOR name};

'HVFULSWLRQ 7R�VHH�D�OLVW�RI�H[LVWLQJ�JHQHUDWRUV��XVH�6+2:�*(1(5$7256��6+2:�*(1(5$725�QDPH�
GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�QDPHG�JHQHUDWRU�LQ�WKH�FXUUHQW�GDWDEDVH��2XWSXW�LQFOXGHV�
WKH�QDPH�RI�WKH�JHQHUDWRU�DQG�LWV�QH[W�YDOXH��

Argument Description

name Name of an existing UDF in the current database.

Argument Description

name Name of an existing generator in the current database.
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6+2:�*(1(5$725�KDV�D�VKRUWKDQG�HTXLYDOHQW��6+2:�*(1�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�OLVWV�DOO�JHQHUDWRUV�DQG�WKHQ�VKRZV�LQIRUPDWLRQ�DERXW�
(03B12B*(1�

SHOW GENERATORS;

Generator EMP_NO_GEN, Next value: 146

Generator CUST_NO_GEN, Next value: 1016

SHOW GENERATOR EMP_NO_GEN;

Generator EMP_NO_GEN, Next value: 146

SHOW GRANT
'LVSOD\V�SULYLOHJHV�IRU�D�GDWDEDVH�REMHFW�

6\QWD[ SHOW GRANT object;

'HVFULSWLRQ 6+2:�*5$17�GLVSOD\V�WKH�SULYLOHJHV�GHILQHG�IRU�D�VSHFLILHG�WDEOH��YLHZ��RU�SURFHGXUH��
$OORZHG�SULYLOHJHV�DUH�'(/(7(��(;(&87(��,16(57��6(/(&7��83'$7(��RU�$//��7R�FKDQJH�
SULYLOHJHV��XVH�WKH�64/�VWDWHPHQWV�*5$17�RU�5(92.(�

%HIRUH�XVLQJ�6+2:�*5$17��\RX�PLJKW�ZDQW�WR�OLVW�WKH�DYDLODEOH�GDWDEDVH�REMHFWV��8VH�6+2:�
352&('85(6�WR�OLVW�H[LVWLQJ�SURFHGXUHV��XVH�6+2:�7$%/(6�WR�OLVW�H[LVWLQJ�WDEOHV��XVH�6+2:�
9,(:6�WR�OLVW�H[LVWLQJ�YLHZV�

([DPSOH 7R�GLVSOD\�*5$17�SULYLOHJHV�RQ�WKH�WDEOH��-2%��HQWHU�

SHOW GRANT JOB;

GRANT SELECT ON JOB TO ALL

GRANT DELETE, INSERT, SELECT, UPDATE ON JOB TO MANAGER

6+2:�*5$17�FDQ�DOVR�VKRZ�UROH�PHPEHUVKLS�

SHOW GRANT DOITALL;

GRANT DOITALL TO SOCKS

6HH�$OVR 6+2:�352&('85(6��6+2:�7$%/(6��6+2:�9,(:6

Argument Description

object Name of an existing table, view, or procedure in the current database.
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SHOW INDEX
'LVSOD\V�LQGH[�LQIRUPDWLRQ�IRU�D�VSHFLILHG�LQGH[��IRU�D�VSHFLILHG�WDEOH��RU�IRU�DOO�WDEOHV�LQ�WKH�
FXUUHQW�GDWDEDVH�

6\QWD[ SHOW {INDICES | INDEX {index | table} };

'HVFULSWLRQ 6+2:�,1'(;�GLVSOD\V�WKH�LQGH[�QDPH��WKH�LQGH[�W\SH��IRU�H[DPSOH��81,48(�RU�'(6&���DQG�
WKH�FROXPQV�RQ�ZKLFK�DQ�LQGH[�LV�GHILQHG�

,I�WKH�LQGH[�DUJXPHQW�LV�VSHFLILHG��6+2:�,1'(;�GLVSOD\V�LQIRUPDWLRQ�RQO\�IRU�WKDW�LQGH[��,I�
WDEOH�LV�VSHFLILHG��6+2:�,1'(;�GLVSOD\V�LQIRUPDWLRQ�IRU�DOO�LQGH[HV�LQ�WKH�QDPHG�WDEOH��WR�
GLVSOD\�H[LVWLQJ�WDEOHV��XVH�6+2:�7$%/(6��,I�QR�DUJXPHQW�LV�VSHFLILHG��6+2:�,1'(;�GLVSOD\V�
LQIRUPDWLRQ�IRU�DOO�LQGH[HV�LQ�WKH�FXUUHQW�GDWDEDVH�

6+2:�,1'(;�KDV�D�VKRUWKDQG�HTXLYDOHQW��6+2:�,1'��6+2:�,1',&(6�LV�DOVR�D�V\QRQ\P�IRU�
6+2:�,1'(;��6+2:�,1'(;(6�LV�QRW�VXSSRUWHG�

([DPSOHV 7R�GLVSOD\�LQGH[HV�IRU�GDWDEDVH�HPSOR\HH�JGE��HQWHU�

SHOW INDEX;

RDB$PRIMARY1 UNIQUE INDEX ON COUNTRY(COUNTRY)

CUSTNAMEX INDEX ON CUSTOMER(CUSTOMER)

CUSTREGION INDEX ON CUSTOMER(COUNTRY, CITY)

RDB$FOREIGN23 INDEX ON CUSTOMER(COUNTRY)

. . . 

7R�GLVSOD\�LQGH[�LQIRUPDWLRQ�IRU�WKH�6$/(6�WDEOH��HQWHU�

SHOW IND SALES;

NEEDX INDEX ON SALES(DATE_NEEDED)

QTYX DESCENDING INDEX ON SALES(ITEM_TYPE, QTY_ORDERED)

RDB$FOREIGN25 INDEX ON SALES(CUST_NO)

RDB$FOREIGN26 INDEX ON SALES(SALES_REP)

RDB$PRIMARY24 UNIQUE INDEX ON SALES(PO_NUMBER)

SALESTATX INDEX ON SALES(ORDER_STATUS, PAID)

6HH�$OVR 6+2:�7$%/(6

Argument Description

index Name of an existing index in the current database.

table Name of an existing table in the current database.
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SHOW PROCEDURES
/LVWV�DOO�SURFHGXUHV�RU�GLVSOD\V�WKH�WH[W�RI�D�VSHFLILHG�SURFHGXUH�

6\QWD[ SHOW {PROCEDURES | PROCEDURE name};

'HVFULSWLRQ 6+2:�352&('85(6�GLVSOD\V�DQ�DOSKDEHWLFDO�OLVW�RI�SURFHGXUHV��DORQJ�ZLWK�WKH�GDWDEDVH�
REMHFWV�WKH\�GHSHQG�RQ��'HOHWLQJ�D�GDWDEDVH�REMHFW�WKDW�KDV�D�GHSHQGHQW�SURFHGXUH�LV�QRW�
DOORZHG��7R�DYRLG�DQ�isql�HUURU��GHOHWH�WKH�SURFHGXUH��XVLQJ�'523�352&('85(��EHIRUH�
GHOHWLQJ�WKH�GDWDEDVH�REMHFW��

6+2:�352&('85(�QDPH�GLVSOD\V�WKH�WH[W�DQG�SDUDPHWHUV�RI�WKH�QDPHG�SURFHGXUH��

6+2:�352&('85(�KDV�D�VKRUWKDQG�HTXLYDOHQW��6+2:�352&�

([DPSOHV 7R�OLVW�DOO�SURFHGXUHV�GHILQHG�IRU�WKH�FXUUHQW�GDWDEDVH��HQWHU�

SHOW PROCEDURES;

Procedure Name Dependency Type

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

ADD_EMP_PROJ EMPLOYEE_PROJECTTable

 UNKNOWN_EMP_IDException

DELETE_EMPLOYEE DEPARTMENTTable

EMPLOYEETable

EMPLOYEE_PROJECTTable

PROJECTTable

REASSIGN_SALESException

SALARY_HISTORYTable

SALES Table

DEPT_BUDGET DEPARTMENTTable

DEPT_BUDGETProcedure

. . . 

7R�GLVSOD\�WKH�WH[W�RI�WKH�SURFHGXUH��$''B(03B352-��HQWHU�

SHOW PROC ADD_EMP_PROJ;

Procedure text:

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

BEGIN

BEGIN

Argument Description

name Name of an existing procedure in the current database.
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INSERT INTO EMPLOYEE_PROJECT (EMP_NO, PROJ_ID) VALUES (:emp_no,

:proj_id);

WHEN SQLCODE -530 DO

EXCEPTION UNKNOWN_EMP_ID;

END

RETURN;

END

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

Parameters:

EMP_NO INPUT SMALLINT

PROJ_ID INPUT CHAR(5)

SHOW ROLES
'LVSOD\V�WKH�QDPHV�RI�64/�UROHV�IRU�WKH�FXUUHQW�GDWDEDVH�

6\QWD[ SHOW {ROLES | ROLE}

'HVFULSWLRQ 6+2:�52/(6�GLVSOD\V�WKH�QDPHV�RI�DOO�UROHV�GHILQHG�IRU�WKH�FXUUHQW�GDWDEDVH��7R�VKRZ�
XVHU�PHPEHUVKLS�LQ�UROHV��XVH�6+2:�*5$17�UROHQDPH�

([DPSOH SHOW ROLES;

DOITALL DONOTHING

DOONETHING DOSOMETHING

6HH�$OVR 6+2:�*5$17

SHOW SYSTEM
'LVSOD\V�WKH�QDPHV�RI�V\VWHP�WDEOHV�DQG�V\VWHP�YLHZV�IRU�WKH�FXUUHQW�GDWDEDVH�

6\QWD[ SHOW SYSTEM [TABLES];

'HVFULSWLRQ 6+2:�6<67(0�OLVWV�V\VWHP�WDEOHV�DQG�V\VWHP�YLHZV�LQ�WKH�FXUUHQW�GDWDEDVH��6+2:�6<67(0�
DFFHSWV�DQ�RSWLRQDO�NH\ZRUG��7$%/(6��ZKLFK�GRHV�QRW�DIIHFW�WKH�EHKDYLRU�RI�WKH�FRPPDQG��

6+2:�6<67(0�KDV�D�VKRUWKDQG�HTXLYDOHQW��6+2:�6<6�

([DPSOH 7R�OLVW�V\VWHP�WDEOHV�DQG�V\VWHP�YLHZV�IRU�WKH�FXUUHQW�GDWDEDVH��HQWHU�

SHOW SYS;

RDB$CHARACTER_SETS RDB$CHECK_CONSTRAINTS 
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RDB$COLLATIONS RDB$DATABASE 

RDB$DEPENDENCIES RDB$EXCEPTIONS 

RDB$FIELDS RDB$FIELD_DIMENSIONS 

RDB$FILES RDB$FILTERS 

RDB$FORMATS RDB$FUNCTIONS 

RDB$FUNCTION_ARGUMENTS RDB$GENERATORS 

RDB$INDEX_SEGMENTS RDB$INDICES 

RDB$LOG_FILES RDB$PAGES 

RDB$PROCEDURES RDB$PROCEDURE_PARAMETERS 

RDB$REF_CONSTRAINTS RDB$RELATIONS 

RDB$RELATION_CONSTRAINTS RDB$RELATION_FIELDS 

RDB$ROLES RDB$SECURITY_CLASSES

RDB$TRANSACTIONS RDB$TRIGGERS

RDB$TRIGGER_MESSAGES RDB$TYPES

RDB$USER_PRIVILEGES RDB$VIEW_RELATIONS 

6HH�$OVR )RU�PRUH�LQIRUPDWLRQ�DERXW�V\VWHP�WDEOHV��VHH�WKH�/DQJXDJH�5HIHUHQFH�

SHOW TABLES
/LVWV�DOO�WDEOHV�RU�YLHZV��RU�GLVSOD\V�LQIRUPDWLRQ�DERXW�D�VSHFLILHG�WDEOH�RU�YLHZ�

6\QWD[ SHOW {TABLES | TABLE name};

'HVFULSWLRQ 6+2:�7$%/(6�GLVSOD\V�DQ�DOSKDEHWLFDO�OLVW�RI�WDEOHV�DQG�YLHZV�LQ�WKH�FXUUHQW�GDWDEDVH��7R�
GHWHUPLQH�ZKLFK�OLVWHG�REMHFWV�DUH�YLHZV�UDWKHU�WKDQ�WDEOHV��XVH�6+2:�9,(:6�

6+2:�7$%/(�QDPH�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�QDPHG�REMHFW��,I�WKH�REMHFW�LV�D�WDEOH��
FRPPDQG�RXWSXW�OLVWV�FROXPQ�QDPHV�DQG�GHILQLWLRQV��35,0$5<�.(<��)25(,*1�.(<��DQG�
&+(&.�FRQVWUDLQWV��DQG�WULJJHUV��,I�WKH�REMHFW�LV�D�YLHZ��FRPPDQG�RXWSXW�OLVWV�FROXPQ�QDPHV�
DQG�GHILQLWLRQV��DV�ZHOO�DV�WKH�6(/(&7�VWDWHPHQW�WKDW�WKH�YLHZ�LV�EDVHG�RQ�

([DPSOHV 7R�OLVW�DOO�WDEOHV�RU�YLHZV�GHILQHG�IRU�WKH�FXUUHQW�GDWDEDVH��HQWHU�

SHOW TABLES;

COUNTRY CUSTOMER 

DEPARTMENT EMPLOYEE 

EMPLOYEE_PROJECT JOB 

PHONE_LIST PROJECT 

Argument Description

name Name of an existing table or view in the current database.
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PROJ_DEPT_BUDGET SALARY_HISTORY 

SALES 

7R�VKRZ�WKH�GHILQLWLRQ�IRU�WKH�&28175<�WDEOH��HQWHU�

SHOW TABLE COUNTRY;

COUNTRY (COUNTRYNAME) VARCHAR(15) NOT NULL

CURRENCY VARCHAR(10) NOT NULL 

PRIMARY KEY (COUNTRY)

6HH�$OVR 6+2:�9,(:6

SHOW TRIGGERS
/LVWV�DOO�WULJJHUV�RU�GLVSOD\V�LQIRUPDWLRQ�DERXW�D�VSHFLILHG�WULJJHU�

6\QWD[ SHOW {TRIGGERS | TRIGGER name};

'HVFULSWLRQ 6+2:�75,**(56�GLVSOD\V�DOO�WULJJHUV�GHILQHG�LQ�WKH�GDWDEDVH��DORQJ�ZLWK�WKH�WDEOH�WKH\�
GHSHQG�RQ��6+2:�75,**(5�QDPH�GLVSOD\V�WKH�QDPH��VHTXHQFH��W\SH��DFWLYDWLRQ�VWDWXV��DQG�
GHILQLWLRQ�RI�WKH�QDPHG�WULJJHU��

6+2:�75,**(5�KDV�D�VKRUWKDQG�HTXLYDOHQW��6+2:�75,*�

'HOHWLQJ�D�WDEOH�WKDW�KDV�D�GHSHQGHQW�WULJJHU�LV�QRW�DOORZHG��7R�DYRLG�DQ�isql�HUURU��GHOHWH�WKH�
WULJJHU��XVLQJ�'523�75,**(5��EHIRUH�GHOHWLQJ�WKH�WDEOH�

([DPSOHV 7R�OLVW�DOO�WULJJHUV�GHILQHG�IRU�WKH�FXUUHQW�GDWDEDVH��HQWHU�

SHOW TRIGGERS;

Table name Trigger name

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

EMPLOYEE SET_EMP_NO

EMPLOYEE SAVE_SALARY_CHANGE

CUSTOMER SET_CUST_NO

SALES POST_NEW_ORDER

7R�GLVSOD\�LQIRUPDWLRQ�DERXW�WKH�6(7B&867B12�WULJJHU��HQWHU�

SHOW TRIG SET_CUST_NO;

Triggers:

Argument Description

name Name of an existing trigger in the current database.
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SET_CUST_NO, Sequence: 0, Type: BEFORE INSERT, Active

AS

BEGIN

new.cust_no = gen_id(cust_no_gen, 1);

END

SHOW VERSION
'LVSOD\V�LQIRUPDWLRQ�DERXW�VRIWZDUH�YHUVLRQV�

6\QWD[ SHOW VERSION;

'HVFULSWLRQ 6+2:�9(56,21�GLVSOD\V�WKH�VRIWZDUH�YHUVLRQ�RI�isql��WKH�,QWHU%DVH�HQJLQH��DQG�WKH�RQ�GLVN�
VWUXFWXUH��2'6��RI�WKH�GDWDEDVH�WR�ZKLFK�WKH�VHVVLRQ�LV�DWWDFKHG�

&HUWDLQ�WDVNV�PLJKW�QRW�ZRUN�DV�H[SHFWHG�LI�SHUIRUPHG�RQ�GDWDEDVHV�WKDW�ZHUH�FUHDWHG�XVLQJ�
ROGHU�YHUVLRQV�RI�,QWHU%DVH��7R�FKHFN�WKH�YHUVLRQV�RI�VRIWZDUH�WKDW�DUH�UXQQLQJ��XVH�6+2:�
9(56,21�

6+2:�9(56,21�KDV�D�VKRUWKDQG�HTXLYDOHQW��6+2:�9(5�

([DPSOH 7R�GLVSOD\�VRIWZDUH�YHUVLRQV��HQWHU�

SHOW VER;

ISQL Version: WI-V5.1.1

InterBase/Windows NT (access method), version ’WI-V5.1.1’

on disk structure version 9.0

6HH�$OVR 6+2:�'$7$%$6(
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SHOW VIEWS
/LVWV�DOO�YLHZV�RU�GLVSOD\V�LQIRUPDWLRQ�DERXW�D�VSHFLILHG�YLHZ�

6\QWD[ SHOW {VIEWS | VIEW name};

'HVFULSWLRQ 6+2:�9,(:6�GLVSOD\V�DQ�DOSKDEHWLFDO�OLVW�RI�DOO�YLHZV�LQ�WKH�FXUUHQW�GDWDEDVH��6+2:�9,(:�
QDPH�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�QDPHG�YLHZ�

([DPSOH 7R�OLVW�DOO�YLHZV�GHILQHG�IRU�WKH�FXUUHQW�GDWDEDVH��HQWHU�

SHOW VIEWS;

PHONE_LIST  

6HH�$OVR 6+2:�7$%/(6

Using SQL scripts
7KH�EDVLF�VWHSV�IRU�XVLQJ�VFULSW�ILOHV�ZLWK�:LQGRZV�,64/�DUH�

�� &UHDWH�WKH�ILOH�XVLQJ�D�WH[W�HGLWRU

�� ([HFXWH�WKH�ILOH�ZLWK�isql�RU�:LQGRZV�,64/

�� 9LHZ�RXWSXW�DQG�FRQILUP�GDWDEDVH�FKDQJHV

Creating an isql script
<RX�FDQ�XVH�DQ\�WH[W�HGLWRU�WR�FUHDWH�DQ�64/�VFULSW�ILOH��DV�ORQJ�DV�WKH�ILQDO�ILOH�IRUPDW�LV�́ SODLQ�
WH[Wµ��$6&,,���

(YHU\�64/�VFULSW�ILOH�PXVW�EHJLQ�ZLWK�HLWKHU�D�&5($7(�'$7$%$6(�VWDWHPHQW�RU�D�&211(&7�
VWDWHPHQW��LQFOXGLQJ�XVHUQDPH�DQG�SDVVZRUG��WR�VSHFLI\�WKH�GDWDEDVH�RQ�ZKLFK�WKH�VFULSW�ILOH�
RSHUDWHV��

7KH�&211(&7�RU�&5($7(�VWDWHPHQW�PXVW�FRQWDLQ�D�FRPSOHWH�GDWDEDVH�ILOH�QDPH�DQG�
GLUHFWRU\�SDWK��

$Q�64/�VFULSW�FDQ�FRQWDLQ�DQ\�RI�WKH�IROORZLQJ�HOHPHQWV�

Argument Description

name Name of an existing view in the current database.
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g 64/�VWDWHPHQWV��DV�GHVFULEHG�LQ�WKH�/DQJXDJH�5HIHUHQFH
g isql�6(7�FRPPDQGV�DV�GHVFULEHG�LQ�WKLV�FKDSWHU
g &RPPHQWV��

(DFK�64/�VWDWHPHQW�LQ�D�VFULSW�PXVW�EH�WHUPLQDWHG�E\�D�VHPLFRORQ��;��RU�WKH�FXUUHQW�
WHUPLQDWRU�LI�LW�KDV�EHHQ�FKDQJHG�ZLWK�6(7�7(50��)XUWKHUPRUH��WKH�64/�VWDWHPHQW�VLOHQWO\�
IDLOV�LI�VLJQLILFDQW�WH[W�IROORZV�WKH�WHUPLQDWRU�FKDUDFWHU�RQ�WKH�VDPH�OLQH��:KLWHVSDFH�DQG�
FRPPHQWV�FDQ�VDIHO\�IROORZ�WKH�WHUPLQDWRU��EXW�RWKHU�VWDWHPHQWV�FDQQRW�

(DFK�64/�VFULSW�ILOH�VKRXOG�HQG�ZLWK�HLWKHU�(;,7�WR�FRPPLW�GDWDEDVH�FKDQJHV�PDGH�VLQFH�
WKH�ODVW�&200,7��RU�48,7�WR�UROO�EDFN�FKDQJHV�PDGH�E\�WKH�VFULSW��,I�QHLWKHU�LV�VSHFLILHG��WKHQ�
GDWDEDVH�FKDQJHV�DUH�FRPPLWWHG�E\�GHIDXOW�

)RU�WKH�IXOO�V\QWD[�RI�&211(&7�DQG�&5($7(�'$7$%$6(��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Executing an SQL script
7R�H[HFXWH�D�ILOH�FRQWDLQLQJ�64/�VWDWHPHQWV��FKRRVH�File | Execute ISQL Script��7KH�
IROORZLQJ�GLDORJ�DSSHDUV�

(QWHU�WKH�SDWK�DQG�QDPH�RI�WKH�ILOH�DQG�FOLFN�2.��$�GLDORJ�DSSHDUV�DVNLQJ��´6DYH�RXWSXW�WR�
D�ILOH"µ�,I�\RX�FKRRVH�<HV��WKHQ�DQRWKHU�GLDORJ�RSHQV��HQDEOLQJ�\RX�WR�HQWHU�D�ILOH�QDPH�WR�
ZKLFK�WR�VDYH�RXWSXW��,I�\RX�FKRRVH�1R��WKHQ�RXWSXW�DQG�DQ\�HUURU�PHVVDJHV�DUH�GLVSOD\HG�LQ�
WKH�64/�2XWSXW�DUHD�

$IWHU�:LQGRZV�,64/�ILQLVKHV�H[HFXWLQJ�D�VFULSW�ILOH��D�VXPPDU\�GLDORJ�DSSHDUV�LQGLFDWLQJ�LI�
WKHUH�ZHUH�DQ\�HUURUV��,I�WKHUH�ZHUH�HUURUV��WKHQ�DQ�HUURU�PHVVDJH�DSSHDUV�LQ�WKH�isql�2XWSXW�
$UHD��RU�RXWSXW�ILOH��DIWHU�HDFK�VWDWHPHQW�WKDW�FDXVHG�WKH�HUURU�

$IWHU�D�VFULSW�LV�H[HFXWHG��DOO�:LQGRZV�,64/�VHWWLQJV�SULRU�WR�H[HFXWLQJ�LW�DUH�UHVWRUHG�DV�ZHOO�
DV�WKH�SUHYLRXV�GDWDEDVH�FRQQHFWLRQ��LI�DQ\��$Q\�isql�6(7�FRPPDQGV�LQ�WKH�VFULSW�DIIHFW�RQO\�
WKH�isql�VHVVLRQ�ZKLOH�WKH�VFULSW�LV�UXQQLQJ�
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Committing work in an SQL script
&KDQJHV�WR�WKH�GDWDEDVH�IURP�GDWD�GHILQLWLRQ��''/��VWDWHPHQWV³IRU�H[DPSOH��&5($7(�DQG�
$/7(5�VWDWHPHQWV³DUH�DXWRPDWLFDOO\�FRPPLWWHG�E\�GHIDXOW��7KLV�PHDQV�WKDW�RWKHU�XVHUV�RI�
WKH�GDWDEDVH�VHH�FKDQJHV�DV�VRRQ�DV�HDFK�''/�VWDWHPHQW�LV�H[HFXWHG��7R�WXUQ�RII�DXWRPDWLF�
FRPPLW�RI�''/�LQ�D�VFULSW��XVH�6(7�$872''/�2))�

Note :KHQ�FUHDWLQJ�WDEOHV�DQG�RWKHU�GDWDEDVH�REMHFWV�ZLWK�$872''/�2))��LW�LV�JRRG�
SUDFWLFH�WR�SXW�D�&200,7�VWDWHPHQW�LQ�WKH�64/�VFULSW�DIWHU�HDFK�&5($7(�VWDWHPHQW�RU�JURXS�
RI�UHODWHG�VWDWHPHQWV��7KLV�HQVXUHV�WKDW�RWKHU�XVHUV�RI�WKH�GDWDEDVH�VHH�WKH�REMHFWV�
LPPHGLDWHO\�

&KDQJHV�PDGH�WR�WKH�GDWDEDVH�E\�GDWD�PDQLSXODWLRQ��'0/��VWDWHPHQWV³IRU�H[DPSOH�
,16(57�DQG�83'$7(³DUH�QRW�SHUPDQHQW�XQWLO�WKH\�DUH�FRPPLWWHG��&RPPLW�FKDQJHV�LQ�D�
VFULSW�ZLWK�&200,7��7R�XQGR�DOO�GDWDEDVH�FKDQJHV�VLQFH�WKH�ODVW�&200,7��XVH�52//%$&.��
)RU�WKH�IXOO�V\QWD[�RI�&200,7�DQG�52//%$&.��VHH�WKH�/DQJXDJH�5HIHUHQFH�ERRN�

Adding comments in an isql script
isql�VFULSWV�DUH�FRPPHQWHG�H[DFWO\�OLNH�&�SURJUDPV�

/* comment */

$�FRPPHQW�FDQ�RFFXU�RQ�WKH�VDPH�OLQH�DV�DQ�64/�VWDWHPHQW�RU�isql�FRPPDQG�DQG�FDQ�EH�RI�
DQ\�OHQJWK��DV�ORQJ�DV�LW�LV�SUHFHGHG�E\�´�µ�DQG�IROORZHG�E\�´�µ�
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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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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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