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Preface

7KLV�ERRN�GHVFULEHV�FUHDWLQJ�6HUYHU�6LGH�-DYD6FULSW��66-6��DSSOLFDWLRQV��-DYD6FULSW�LV�
1HWVFDSH·V�FURVV�SODWIRUP��REMHFW�EDVHG�VFULSWLQJ�ODQJXDJH�IRU�FOLHQW�DQG�VHUYHU�DSSOLFDWLRQV�

7KLV�FKDSWHU�FRQWDLQV�WKHVH�VHFWLRQV�

� :KDW·V�1HZ�LQ�WKLV�5HOHDVH

� :KDW�<RX�6KRXOG�$OUHDG\�.QRZ

� -DYD6FULSW�9HUVLRQV

� :KHUH�WR�)LQG�-DYD6FULSW�,QIRUPDWLRQ

� 8SJUDGLQJ�IURP�DQ�(DUOLHU�5HOHDVH

� %DFNZDUG�&RPSDWLELOLW\�ZLWK�(DUOLHU�5HOHDVHV

� 'RFXPHQW�&RQYHQWLRQV

What’s New in this Release
:LWK�WKH�UHOHDVH�RI�WKH���[�DQG���[�YHUVLRQV�RI�WKH�VHUYHU��/LYH:LUH�LV�IXOO\�LQWHJUDWHG�LQWR�WKH�
VHUYHU��6LQFH�/LYH:LUH�GDWDEDVH�FRQQHFWLYLW\�LV�QRZ�LQWHJUDWHG�DV�WKH�/LYH:LUH�'DWDEDVH�
6HUYLFH�SRUWLRQ�RI�VHUYHU�VLGH�-DYD6FULSW��GHYHORSHUV�GR�QRW�KDYH�WR�LQVWDOO�/LYH:LUH�DV�D�
VHSDUDWH�SURGXFW��6LPSO\�WXUQ�RQ�WKH�-DYD6FULSW�VXSSRUW�LQ�WKH�$GPLQLVWUDWLRQ�6HUYHU�WR�PDNH�
WKH�QHFHVVDU\�FRPSRQHQWV�DYDLODEOH��

NOTE 7KH�GLIIHUHQFH�EHWZHHQ�66-6�LQ�1HWVFDSH�(QWHUSULVH�
6HUYHU��1(6����[�DQG�L3ODQHW��:HE�6HUYHU�����LV�WKDW�
YHUVLRQ�����QRZ�XVHV�D�-DYD6FULSW�5XQWLPH�IURP�
0R]LOOD�RUJ�ZKLFK�VXSSRUWV�-DYD6FULSW������3UHYLRXV�
YHUVLRQV�RI�66-6�VXSSRUWHG�-DYD6FULSW������-DYD6FULSW������
DQG�-DYD6FULSW�����
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What’s New in this Release
Support for JavaScript 1.4
-DYD6FULSW�YHUVLRQ�����SURYLGHV�VHYHUDO�QHZ�IHDWXUHV�DQG�HQKDQFHPHQWV��ZKLFK�DUH�GLVFXVVHG�LQ�
WKH�RQOLQH�PDQXDO�&RUH�-DYD6FULSW�5HIHUHQFH�Y����DW�

http://www.iplanet.com/docs/

7KH�IROORZLQJ�OLVW�VXPPDUL]HV�WKH�QHZ�IHDWXUHV�

� ([FHSWLRQ�KDQGOLQJ��

<RX�FDQ�WKURZ�DQG�FDWFK�H[FHSWLRQV�XVLQJ�WKH�throw�DQG�try...catch�VWDWHPHQWV��

� 1HZ�RSHUDWRUV�in�DQG�instanceof��

7KH�in�RSHUDWRU�UHWXUQV�true�LI�WKH�VSHFLILHG�SURSHUW\�LV�LQ�WKH�VSHFLILHG�REMHFW��7KH�
instanceof�RSHUDWRU�UHWXUQV�true�LI�WKH�VSHFLILHG�REMHFW�LV�RI�WKH�VSHFLILHG�REMHFW�W\SH��

� &KDQJHV�WR�/LYH&RQQHFW��

6HYHUDO�FKDQJHV�WR�/LYH&RQQHFW�LPSURYH�WKH�ZD\�-DYD�DQG�-DYD6FULSW�FRGH�FRPPXQLFDWH��

� 7KH�PHWKRGV�RI�java.lang.Object�DUH�LQKHULWHG�E\�JavaArray��,Q�DGGLWLRQ��WKH�
JavaArrary.toString�PHWKRG�QRZ�FDOOV�WKH�PHWKRG�
java.lang.Object.toString��

� <RX�FDQ�SDVV�D�JavaClass�REMHFW�WR�D�-DYD�PHWKRG�ZKLFK�UHTXLUHV�DQ�DUJXPHQW�RI�
W\SH�java.lang.Class�LQVWHDG�RI�FUHDWLQJ�D�ZUDSSHU�DURXQG�DQ�LQVWDQFH�RI�
java.lang.Class��

� <RX�FDQQRW�FRQVWUXFW�DQ�LQVWDQFH�RI�JSException�ZLWK�D�GHWDLO�PHVVDJH��

� 7KH�WKUHH�RULJLQDO�SXEOLF�FRQVWUXFWRUV�IRU�WKH�-DYD�FODVV�
netscape.javascript.JSException�WKDW�VXSSRUWHG�WKLV�IHDWXUH�DUH�
GHSUHFDWHG��

� <RX�FDQQRW�XVH�WKH�==�RSHUDWRU�WR�FRPSDUH�WZR�LQVWDQFHV�RI�JSObject��8VH�
JSObject.equals��

� &KDQJHV�WR�WKH�eval�PHWKRG��

� 7KH�WRS�OHYHO�eval�PHWKRG�FDQQRW�EH�FDOOHG�LQGLUHFWO\��,Q�SUHYLRXV�YHUVLRQV��LW�ZDV�
UHFRPPHQGHG�WKDW�WKLV�PHWKRG�QRW�EH�FDOOHG�LQGLUHFWO\��VWDUWLQJ�ZLWK�-DYD6FULSW������
FDOOLQJ�eval�LQGLUHFWO\�FRXOG�UHVXOW�LQ�D�UXQWLPH�HUURU��7KLV�FKDQJH�LPSURYHV�
SHUIRUPDQFH��

� 7KH�eval�PHWKRG�LV�QR�ORQJHU�DYDLODEOH�DV�D�PHWKRG�RI�Object��XVH�WKH�WRS�OHYHO�
eval�IXQFWLRQ�LQVWHDG��

� &KDQJHV�WR�WKH�)XQFWLRQ�REMHFW��
12 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



What’s New in this Release
� <RX�VKRXOG�QR�ORQJHU�VSHFLI\�D�IXQFWLRQ�QDPH�ZKHQ�XVLQJ�WKH�arguments�DUUD\��WKH�
arguments�DUUD\�LV�D�YDULDEOH�DQG�LV�QR�ORQJHU�D�SURSHUW\�RI�Function�REMHFWV��7KLV�
FKDQJH�LPSURYHV�SHUIRUPDQFH��

� 'HSUHFDWHG�WKH�Function.arity�SURSHUW\��,W�KDV�EHHQ�UHSODFHG�E\�WKH�
Function.length�SURSHUW\��

Changes to the JavaScript Application Manager
7KH�IXQFWLRQDOLW\�RI�WKH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�KDV�QRW�FKDQJHG�LQ�L3ODQHW�:HE�6HUYHU�
����FRPSDUHG�WR�(QWHUSULVH�6HUYHU���[��+RZHYHU��LW�XVHV�WKH�VDPH�QHZ�FRORU�VFKHPH�DV�WKH�
6HUYHU�0DQDJHU�DQG�LW�KDV�VRPH�PLQRU�OD\RXW�UHDUUDQJHPHQWV�

)LJXUH���VKRZV�WKH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�LQ�L3ODQHW�:HE�6HUYHU�����

Figure  1 The JavaScript Application Manager in iPlanet Web Server 4.1
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What You Should Already Know
7KH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�QRZ�KDV�WKUHH�WDEV�

� $SSOLFDWLRQV

/LVWV�WKH�LQVWDOOHG�DSSOLFDWLRQV�DQG�GLVSOD\V�EXWWRQV�IRU�6WDUW��6WRS��5HVWDUW��5XQ��'HEXJ��
0RGLI\�DQG�5HPRYH�RQ�WKH�OHIW��7KH�ULJKW�SDQHO�GLVSOD\V�LQIRUPDWLRQ�DERXW�WKH�DSSOLFDWLRQ�
VHOHFWHG�LQ�WKH�DSSOLFDWLRQV�OLVW��,I�\RX�FOLFN�0RGLI\��WKH�ULJKW�SDQHO�GLVSOD\V�ILHOGV�WKDW�OHW�
\RX�PRGLI\�WKH�VHOHFWHG�DSSOLFDWLRQ�

� $GG�$SSOLFDWLRQ�

/HWV�\RX�DGG�D�QHZ�DSSOLFDWLRQ�

� 3UHIHUHQFHV�

/HWV�\RX�VSHFLI\�WKH�GHIDXOW�YDOXHV�ZKHQ�DGGLQJ�D�QHZ�DSSOLFDWLRQ�

$OWKRXJK�WKH�QDPHV�DQG�OD\RXW�RI�WKH�WDEV�DQG�EXWWRQV�DUH�VOLJKWO\�GLIIHUHQW�LQ�WKH�-DYD6FULSW�
$SSOLFDWLRQ�0DQDJHU�LQ�L3ODQHW�:HE�6HUYHU�����WKDQ�LQ�(QWHUSULVH�6HUYHU������WKH�XQGHUO\LQJ�
IXQFWLRQDOLW\�LV�XQFKDQJHG�

What You Should Already Know
7KLV�ERRN�DVVXPHV�\RX�KDYH�WKLV�EDVLF�EDFNJURXQG�

� $�JHQHUDO�XQGHUVWDQGLQJ�RI�WKH�,QWHUQHW�DQG�WKH�:RUOG�:LGH�:HE��:::��

� $�JHQHUDO�XQGHUVWDQGLQJ�RI�FOLHQW�VLGH�-DYD6FULSW��7KLV�ERRN�GRHV�QRW�GXSOLFDWH�FRUH�RU�
FOLHQW�VLGH�ODQJXDJH�LQIRUPDWLRQ�

� *RRG�ZRUNLQJ�NQRZOHGJH�RI�+\SHUWH[W�0DUNXS�/DQJXDJH��+70/���([SHULHQFH�ZLWK�
IRUPV�DQG�WKH�&RPPRQ�*DWHZD\�,QWHUIDFH��&*,��LV�DOVR�XVHIXO�

� 6RPH�SURJUDPPLQJ�H[SHULHQFH�LQ�3DVFDO��&��3HUO��9LVXDO�%DVLF��RU�D�VLPLODU�ODQJXDJH�

� ,I�\RX·UH�JRLQJ�WR�XVH�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH��IDPLOLDULW\�ZLWK�UHODWLRQDO�GDWDEDVHV�
DQG�D�ZRUNLQJ�NQRZOHGJH�RI�6WUXFWXUHG�4XHU\�/DQJXDJH��64/��
14 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



JavaScript Versions
JavaScript Versions
(DFK�YHUVLRQ�RI�WKH�VHUYHU�VXSSRUWV�D�GLIIHUHQW�YHUVLRQ�RI�-DYD6FULSW��7R�KHOS�\RX�ZULWH�VFULSWV�
WKDW�DUH�FRPSDWLEOH�ZLWK�PXOWLSOH�YHUVLRQV�RI�WKH�VHUYHU��WKLV�PDQXDO�XVHV�DQ�DEEUHYLDWLRQ�WR�
LQGLFDWH�WKH�VHUYHU�YHUVLRQ�LQ�ZKLFK�HDFK�IHDWXUH�ZDV�LPSOHPHQWHG�

Where to Find JavaScript Information
%HFDXVH�-DYD6FULSW�FDQ�EH�DSSURDFKHG�RQ�VHYHUDO�OHYHOV��LWV�GRFXPHQWDWLRQ�KDV�EHHQ�VSOLW�DFURVV�
VHYHUDO�ERRNV�WR�IDFLOLWDWH�\RXU�LQWURGXFWLRQ��7KH�VXLWH�RI�RQOLQH�-DYD6FULSW�ERRNV�LQFOXGHV�

7KH�VHUYHU�VLGH�-DYD6FULSW�GRFXPHQWDWLRQ�LQFOXGHV�WKH�IROORZLQJ�ERRNV�

� 7KH��,WDOLF!6HUYHU�6LGH�-DYD6FULSW�*XLGH��WKLV�ERRN��SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�
-DYD6FULSW�ODQJXDJH�DQG�LWV�REMHFWV��7KLV�ERRN�FRQWDLQV�LQIRUPDWLRQ�IRU�ERWK�FRUH�DQG�
VHUYHU�VLGH�-DYD6FULSW��6RPH�FRUH�ODQJXDJH�IHDWXUHV�ZRUN�GLIIHUHQWO\�RQ�WKH�FOLHQW�WKDQ�RQ�
WKH�VHUYHU��WKHVH�GLIIHUHQFHV�DUH�GLVFXVVHG�LQ�WKLV�ERRN�

� 7KH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�SURYLGHV�UHIHUHQFH�PDWHULDO�IRU�WKH�-DYD6FULSW�ODQJXDJH��
LQFOXGLQJ�ERWK�FRUH�DQG�VHUYHU�VLGH�-DYD6FULSW�

Table  1 JavaScript and Server versions

JavaScript Version Server version

-DYD6FULSW���� 1HWVFDSH�(QWHUSULVH�6HUYHU������1(6�����

-DYD6FULSW���� 1HWVFDSH�(QWHUSULVH�6HUYHU������1(6�����

-DYD6FULSW���� L3ODQHW�:HE�6HUYHU������L:6�����
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Where to Find JavaScript Information
,I�\RX�DUH�QHZ�WR�-DYD6FULSW��VWDUW�ZLWK�&KDSWHU����´-DYD6FULSW�2YHUYLHZµ�WKHQ�FRQWLQXH�ZLWK�
WKH�UHVW�RI�WKH�ERRN��2QFH�\RX�KDYH�D�ILUP�JUDVS�RI�WKH�IXQGDPHQWDOV��\RX�FDQ�XVH�WKH�6HUYHU�6LGH�
-DYD6FULSW�5HIHUHQFH�WR�JHW�PRUH�GHWDLOV�RQ�LQGLYLGXDO�REMHFWV�DQG�VWDWHPHQWV�

8VH�WKH�PDWHULDO�LQ�WKLV�ERRN�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�FRUH�DQG�VHUYHU�VLGH�-DYD6FULSW��8VH�
WKH�&OLHQW�6LGH�-DYD6FULSW�*XLGH�DQG�&OLHQW�6LGH�-DYD6FULSW�5HIHUHQFH�IRU�LQIRUPDWLRQ�RQ�VFULSWLQJ�+70/�
SDJHV�

L3ODQHW�:HE�6HUYHU�����5HOHDVH�1RWHV��SURYLGHV�ODWH�EUHDNLQJ�LQIRUPDWLRQ�RQ�L3ODQHW�:HE�6HUYHU������
LQFOXGLQJ�VRPH�LQIRUPDWLRQ�UHOHYDQW�WR�VHUYHU�VLGH�-DYD6FULSW�IRU�L3ODQHW�:HE�6HUYHU�����

7KH�3URJUDPPHU·V�*XLGH�IRU�L3ODQHW�:HE�6HUYHU��VXPPDUL]HV�WKH�GLIIHUHQW�SURJUDPPLQJ�LQWHUIDFHV�
DYDLODEOH�ZLWK�WKH���[�YHUVLRQV�RI�1HWVFDSH�ZHE�VHUYHUV��8VH�WKLV�JXLGH�DV�D�URDGPDS�RU�VWDUWLQJ�
SRLQW�IRU�H[SORULQJ�WKH�L3ODQHW�:HE�6HUYHU�GRFXPHQWDWLRQ�IRU�GHYHORSHUV�

,Q�DGGLWLRQ��RWKHU�1HWVFDSH�ERRNV�GLVFXVV�FHUWDLQ�DVSHFWV�RI�-DYD6FULSW�SDUWLFXODUO\�UHOHYDQW�WR�
WKHLU�WRSLF�DUHD��7KHVH�ERRNV�DUH�PHQWLRQHG�ZKHUH�UHOHYDQW�WKURXJKRXW�WKLV�ERRN��

7KH�1HWVFDSH�ZHE�VLWH�FRQWDLQV�PXFK�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHIXO�ZKHQ�\RX·UH�FUHDWLQJ�
-DYD6FULSW�DSSOLFDWLRQV��6RPH�DUHDV�RI�SDUWLFXODU�LQWHUHVW�LQFOXGH�

� 1HWVFDSH·V�WHFKQLFDO�VXSSRUW�SDJH�IRU�LQIRUPDWLRQ�RQ�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH��,W�
FRQWDLQV�ORWV�RI�XVHIXO�SRLQWHUV�WR�LQIRUPDWLRQ�RQ�XVLQJ�/LYH:LUH�LQ�\RXU�-DYD6FULSW�
DSSOLFDWLRQV�

� 1HWVFDSH·V�VXSSRUW�SDJH�IRU�LQIRUPDWLRQ�RQ�VHUYHU�VLGH�-DYD6FULSW��

� 9LHZ�6RXUFH�0DJD]LQH��1HWVFDSH·V�RQOLQH�WHFKQLFDO�PDJD]LQH�IRU�GHYHORSHUV��,W�LV�XSGDWHG�
HYHU\�RWKHU�ZHHN�DQG�IUHTXHQWO\�FRQWDLQV�DUWLFOHV�RI�LQWHUHVW�WR�-DYD6FULSW�GHYHORSHUV�

1. http://home.netscape.com/eng/server/webserver

2. http://developer.iplanet.com/docs/manuals/enterprise.html 
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Upgrading from an Earlier Release
$OO�RI�WKHVH�SDJHV�DUH�DFFHVVLEOH�IURP�

http://www.iplanet.com/docs/

Upgrading from an Earlier Release
,I�\RX�KDYH�SUHYLRXVO\�LQVWDOOHG�DQ�HDUOLHU�YHUVLRQ�RI�D�1HWVFDSH�ZHE�VHUYHU��\RX�VKRXOG�PLJUDWH�
WKH�VHUYHU�VHWWLQJV�ZKHQ�\RX�LQVWDOO�WKH�L3ODQHW�:HE�6HUYHU������)RU�LQIRUPDWLRQ�RQ�KRZ�WR�
LQVWDOO�WKH�VHUYHU�DQG�PLJUDWH�VHWWLQJV��VHH�WKH�L3ODQHW�:HE�6HUYHU�,QVWDOODWLRQ�DQG�0LJUDWLRQ�*XLGH��

,I�\RX�KDYH�SUHYLRXVO\�FUHDWHG�-DYD6FULSW�DSSOLFDWLRQV�XVLQJ�6HUYHU�6LGH�-DYD6FULSW���[��\RX�
VKRXOG�EH�DZDUH�RI�WKHVH�FKDQJHV�WKDW�RFFXU�ZKHQ�\RX�XSJUDGH�WR���[�DQG�PLJUDWH�ROG�VHUYHU�
VHWWLQJV�

� ,I�WKH�SUHYLRXV�VHUYHU�KDG�/LYH:LUH�WXUQHG�RQ��WKH���[�VHUYHU�ZLOO�KDYH�VHUYHU�VLGH�
-DYD6FULSW�WXUQHG�RQ��:KHWKHU�RU�QRW�WKH�$SSOLFDWLRQ�0DQDJHU�UHTXLUHV�D�SDVVZRUG�LV�DOVR�
SUHVHUYHG��)RU�PRUH�LQIRUPDWLRQ��VHH�´&RQILJXUDWLRQ�,QIRUPDWLRQ�µ�RQ�SDJH����LQ�
&KDSWHU����´*HWWLQJ�6WDUWHG�µ�

� +RZHYHU��XSJUDGLQJ�VHUYHU�VHWWLQJV�GRHV�QRW�PRYH�\RXU�DSSOLFDWLRQV�QRU�GRHV�LW�UHFRPSLOH�
WKHP�IRU�XVH�ZLWK�WKH���[�ZHE�VHUYHU��<RX�PXVW�PDQXDOO\�UHFRPSLOH�XVHU�GHILQHG�
DSSOLFDWLRQV�EHIRUH�\RX�FDQ�XVH�WKHP�ZLWK�D���[�ZHE�VHUYHU��DV�GHVFULEHG�LQ�´%DFNZDUG�
&RPSDWLELOLW\�ZLWK�(DUOLHU�5HOHDVHV�µ�%H�DZDUH�WKDW�ROGHU�DSSOLFDWLRQV�PD\�QRW�ZRUN�ZLWK�
WKHLU�RULJLQDO�YHUVLRQ�RI�WKH�VHUYHU�DIWHU�UHFRPSLOLQJ��,I�\RX�ZDQW�WR�XVH�DQ�DSSOLFDWLRQ�ZLWK�
ERWK�VHUYHUV��\RX�VKRXOG�FRS\�WKH�DSSOLFDWLRQ�LQVWHDG�RI�PRYLQJ�LW�

� )RU�LQIRUPDWLRQ�RQ�FKDQJHV�\RX�PD\�KDYH�WR�PDNH�LQ�\RXU�FRGH�ZKHQ�XSJUDGLQJ��VHH�WKH�
QH[W�VHFWLRQ�

Backward Compatibility with Earlier Releases
<RX�PXVW�DOVR�EH�DZDUH�RI�WKHVH�FKDQJHV�LQ�WKH�EHKDYLRU�RI�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQV�
UHODWLYH�WR�1HWVFDSH�(QWHUSULVH�6HUYHU���[�

� <RX�PXVW�UHFRPSLOH�DOO�RI�\RXU�H[LVWLQJ�-DYD6FULSW�DSSOLFDWLRQV��)RU�LQIRUPDWLRQ�RQ�XVLQJ�
WKH�FRPSLOHU��VHH�´&RPSLOLQJ�DQ�$SSOLFDWLRQ�µ�2QFH�\RX�UHFRPSLOH�\RXU�DSSOLFDWLRQV��WKH\�
ZLOO�QRW�ZRUN�XQGHU�ROG�66-6�LQVWDOODWLRQV�
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Document Conventions
Document Conventions
-DYD6FULSW�DSSOLFDWLRQV�UXQ�RQ�PDQ\�RSHUDWLQJ�V\VWHPV��WKH�LQIRUPDWLRQ�KHUH�DSSOLHV�WR�DOO�
YHUVLRQV��)LOH�DQG�GLUHFWRU\�SDWKV�DUH�JLYHQ�LQ�:LQGRZV�IRUPDW��ZLWK�EDFNVODVKHV�VHSDUDWLQJ�
GLUHFWRU\�QDPHV���)RU�8QL[�YHUVLRQV��WKH�GLUHFWRU\�SDWKV�DUH�WKH�VDPH��H[FHSW�WKDW�\RX�XVH�
VODVKHV�LQVWHDG�RI�EDFNVODVKHV�WR�VHSDUDWH�GLUHFWRULHV�

7KLV�ERRN�XVHV�XQLIRUP�UHVRXUFH�ORFDWRUV��85/V��RI�WKH�IRUP

http://VHUYHU�GRPDLQ�SDWK�ILOH.html

,Q�WKHVH�85/V��VHUYHU�UHSUHVHQWV�WKH�QDPH�RI�WKH�VHUYHU�RQ�ZKLFK�\RX�UXQ�\RXU�DSSOLFDWLRQ��VXFK�
DV�research1�RU�www��GRPDLQ�UHSUHVHQWV�\RXU�,QWHUQHW�GRPDLQ�QDPH��VXFK�DV�netscape.com�
RU�uiuc.edu��SDWK�UHSUHVHQWV�WKH�GLUHFWRU\�VWUXFWXUH�RQ�WKH�VHUYHU��DQG�ILOH.html�UHSUHVHQWV�DQ�
LQGLYLGXDO�ILOHQDPH��,Q�JHQHUDO��LWHPV�LQ�LWDOLFV�LQ�85/V�DUH�SODFHKROGHUV�DQG�LWHPV�LQ�QRUPDO�
PRQRVSDFH�IRQW�DUH�OLWHUDOV��,I�\RXU�VHUYHU�KDV�6HFXUH�6RFNHWV�/D\HU��66/��HQDEOHG��\RX�ZRXOG�
XVH�https�LQVWHDG�RI�http�LQ�WKH�85/�

7KLV�ERRN�XVHV�WKH�IROORZLQJ�IRQW�FRQYHQWLRQV�

� The monospace font LV�XVHG�IRU�VDPSOH�FRGH�DQG�FRGH�OLVWLQJV��$3,�DQG�ODQJXDJH�
HOHPHQWV��VXFK�DV�IXQFWLRQ�QDPHV�DQG�FODVV�QDPHV���ILOHQDPHV��SDWKQDPHV��GLUHFWRU\�
QDPHV��+70/�WDJV��DQG�DQ\�WH[W�WKDW�PXVW�EH�W\SHG�RQ�WKH�VFUHHQ���0RQRVSDFH�LWDOLF�IRQW�LV�
XVHG�IRU�SODFHKROGHUV�HPEHGGHG�LQ�FRGH���

� ,WDOLF�W\SH�LV�XVHG�IRU�ERRN�WLWOHV��HPSKDVLV��YDULDEOHV�DQG�SODFHKROGHUV��DQG�ZRUGV�XVHG�LQ�WKH�
OLWHUDO�VHQVH��

� Boldface type LV�XVHG�IRU�JORVVDU\�WHUPV��

NOTE 7KURXJKRXW�WKLV�PDQXDO��DOO�8QL[�VSHFLILF�GHVFULSWLRQV�
DSSO\�WR�WKH�/LQX[�RSHUDWLQJ�V\VWHP�DV�ZHOO��H[FHSW�ZKHUH�
/LQX[�LV�VSHFLILFDOO\�PHQWLRQHG�
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Chapter 1

JavaScript Overview

7KLV�FKDSWHU�LQWURGXFHV�-DYD6FULSW�DQG�GLVFXVVHV�VRPH�RI�LWV�IXQGDPHQWDO�FRQFHSWV�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� :KDW�,V�-DYD6FULSW"

� &RUH��&OLHQW�6LGH��DQG�6HUYHU�6LGH�-DYD6FULSW

� -DYD6FULSW�DQG�-DYD

� 'HEXJJLQJ�-DYD6FULSW

� 9LVXDO�-DYD6FULSW

� -DYD6FULSW�DQG�WKH�(&0$�6SHFLILFDWLRQ

What Is JavaScript?
-DYD6FULSW�LV�1HWVFDSH·V�FURVV�SODWIRUP��REMHFW�RULHQWHG�VFULSWLQJ�ODQJXDJH��&RUH�-DYD6FULSW�
FRQWDLQV�D�FRUH�VHW�RI�REMHFWV��VXFK�DV�Array��Date��DQG�Math��DQG�D�FRUH�VHW�RI�ODQJXDJH�
HOHPHQWV�VXFK�DV�RSHUDWRUV��FRQWURO�VWUXFWXUHV��DQG�VWDWHPHQWV��&RUH�-DYD6FULSW�FDQ�EH�
H[WHQGHG�IRU�D�YDULHW\�RI�SXUSRVHV�E\�VXSSOHPHQWLQJ�LW�ZLWK�DGGLWLRQDO�REMHFWV��IRU�H[DPSOH�

� &OLHQW�VLGH�-DYD6FULSW�H[WHQGV�WKH�FRUH�ODQJXDJH�E\�VXSSO\LQJ�REMHFWV�WR�FRQWURO�D�EURZVHU�
�1DYLJDWRU�RU�DQRWKHU�ZHE�EURZVHU��DQG�LWV�'RFXPHQW�2EMHFW�0RGHO��'20���)RU�
H[DPSOH��FOLHQW�VLGH�H[WHQVLRQV�DOORZ�DQ�DSSOLFDWLRQ�WR�SODFH�HOHPHQWV�RQ�DQ�+70/�IRUP�
DQG�UHVSRQG�WR�XVHU�HYHQWV�VXFK�DV�PRXVH�FOLFNV��IRUP�LQSXW��DQG�SDJH�QDYLJDWLRQ�

� 6HUYHU�VLGH�-DYD6FULSW�H[WHQGV�WKH�FRUH�ODQJXDJH�E\�VXSSO\LQJ�REMHFWV�UHOHYDQW�WR�UXQQLQJ�
-DYD6FULSW�RQ�D�VHUYHU��)RU�H[DPSOH��VHUYHU�VLGH�H[WHQVLRQV�DOORZ�DQ�DSSOLFDWLRQ�WR�
FRPPXQLFDWH�ZLWK�D�UHODWLRQDO�GDWDEDVH��SURYLGH�FRQWLQXLW\�RI�LQIRUPDWLRQ�IURP�RQH�
LQYRFDWLRQ�WR�DQRWKHU�RI�WKH�DSSOLFDWLRQ��RU�SHUIRUP�ILOH�PDQLSXODWLRQV�RQ�D�VHUYHU�
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Core, Client-Side, and Server-Side JavaScript
-DYD6FULSW�OHWV�\RX�FUHDWH�DSSOLFDWLRQV�WKDW�UXQ�RYHU�WKH�,QWHUQHW��&OLHQW�DSSOLFDWLRQV�UXQ�LQ�D�
EURZVHU��VXFK�DV�1HWVFDSH�1DYLJDWRU��DQG�VHUYHU�DSSOLFDWLRQV�UXQ�RQ�D�VHUYHU��VXFK�DV�L3ODQHW�
:HE�6HUYHU��8VLQJ�-DYD6FULSW��\RX�FDQ�FUHDWH�G\QDPLF�+70/�SDJHV�WKDW�SURFHVV�XVHU�LQSXW�
DQG�PDLQWDLQ�SHUVLVWHQW�GDWD�XVLQJ�VSHFLDO�REMHFWV��ILOHV��DQG�UHODWLRQDO�GDWDEDVHV�

7KURXJK�-DYD6FULSW·V�/LYH&RQQHFW�IXQFWLRQDOLW\��\RX�FDQ�OHW�-DYD�DQG�-DYD6FULSW�FRGH�
FRPPXQLFDWH�ZLWK�HDFK�RWKHU��)URP�-DYD6FULSW��\RX�FDQ�LQVWDQWLDWH�-DYD�REMHFWV�DQG�DFFHVV�
WKHLU�SXEOLF�PHWKRGV�DQG�ILHOGV��)URP�-DYD��\RX�FDQ�DFFHVV�-DYD6FULSW�REMHFWV��SURSHUWLHV��DQG�
PHWKRGV�

1HWVFDSH�LQYHQWHG�-DYD6FULSW��DQG�-DYD6FULSW�ZDV�ILUVW�XVHG�LQ�1HWVFDSH�EURZVHUV�

Core, Client-Side, and Server-Side JavaScript
7KH�FRPSRQHQWV�RI�-DYD6FULSW�DUH�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�ILJXUH�

Figure  1-1 The JavaScript language 
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Core, Client-Side, and Server-Side JavaScript
7KH�IROORZLQJ�VHFWLRQV�LQWURGXFH�WKH�ZRUNLQJV�RI�-DYD6FULSW�RQ�WKH�FOLHQW�DQG�RQ�WKH�VHUYHU�

Core JavaScript
&OLHQW�VLGH�DQG�VHUYHU�VLGH�-DYD6FULSW�KDYH�WKH�IROORZLQJ�HOHPHQWV�LQ�FRPPRQ�

� .H\ZRUGV

� 6WDWHPHQW�V\QWD[�DQG�JUDPPDU

� 5XOHV�IRU�H[SUHVVLRQV��YDULDEOHV��DQG�OLWHUDOV

� 8QGHUO\LQJ�REMHFW�PRGHO��DOWKRXJK�FOLHQW�VLGH�DQG�VHUYHU�VLGH�-DYD6FULSW�KDYH�GLIIHUHQW�
VHWV�RI�SUHGHILQHG�REMHFWV�

� 3UHGHILQHG�REMHFWV�DQG�IXQFWLRQV��VXFK�DV�VXFK�DV�Array��Date��DQG�Math

Client-Side JavaScript
:HE�EURZVHUV�VXFK�DV�1DYLJDWRU������DQG�ODWHU�YHUVLRQV��FDQ�LQWHUSUHW�FOLHQW�VLGH�-DYD6FULSW�
VWDWHPHQWV�HPEHGGHG�LQ�DQ�+70/�SDJH��:KHQ�WKH�EURZVHU��RU�FOLHQW��UHTXHVWV�VXFK�D�SDJH��WKH�
VHUYHU�VHQGV�WKH�IXOO�FRQWHQW�RI�WKH�GRFXPHQW��LQFOXGLQJ�+70/�DQG�-DYD6FULSW�VWDWHPHQWV��
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Core, Client-Side, and Server-Side JavaScript
RYHU�WKH�QHWZRUN�WR�WKH�FOLHQW��7KH�EURZVHU�UHDGV�WKH�SDJH�IURP�WRS�WR�ERWWRP��GLVSOD\LQJ�WKH�
UHVXOWV�RI�WKH�+70/�DQG�H[HFXWLQJ�-DYD6FULSW�VWDWHPHQWV�DV�WKH\�DUH�HQFRXQWHUHG��7KLV�
SURFHVV��LOOXVWUDWHG�LQ�WKH�IROORZLQJ�ILJXUH��SURGXFHV�WKH�UHVXOWV�WKDW�WKH�XVHU�VHHV�

Figure  1-2 Client-side JavaScript 
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Core, Client-Side, and Server-Side JavaScript
&OLHQW�VLGH�-DYD6FULSW�VWDWHPHQWV�HPEHGGHG�LQ�DQ�+70/�SDJH�FDQ�UHVSRQG�WR�XVHU�HYHQWV�VXFK�
DV�PRXVH�FOLFNV��IRUP�LQSXW��DQG�SDJH�QDYLJDWLRQ��)RU�H[DPSOH��\RX�FDQ�ZULWH�D�-DYD6FULSW�
IXQFWLRQ�WR�YHULI\�WKDW�XVHUV�HQWHU�YDOLG�LQIRUPDWLRQ�LQWR�D�IRUP�UHTXHVWLQJ�D�WHOHSKRQH�QXPEHU�
RU�]LS�FRGH��:LWKRXW�DQ\�QHWZRUN�WUDQVPLVVLRQ��WKH�HPEHGGHG�-DYD6FULSW�RQ�WKH�+70/�SDJH�
FDQ�FKHFN�WKH�HQWHUHG�GDWD�DQG�GLVSOD\�D�GLDORJ�ER[�LI�WKH�XVHU�HQWHUV�LQYDOLG�GDWD�

'LIIHUHQW�YHUVLRQV�RI�-DYD6FULSW�ZRUN�ZLWK�VSHFLILF�YHUVLRQV�RI�1DYLJDWRU��)RU�H[DPSOH��
-DYD6FULSW ����LV�IRU�1DYLJDWRU������6RPH�IHDWXUHV�DYDLODEOH�LQ�-DYD6FULSW ����DUH�QRW�DYDLODEOH�LQ�
-DYD6FULSW ����DQG�KHQFH�DUH�QRW�DYDLODEOH�LQ�1DYLJDWRU �����)RU�LQIRUPDWLRQ�RQ�-DYD6FULSW�DQG�
1DYLJDWRU�YHUVLRQV��VHH�´-DYD6FULSW�9HUVLRQV�µ

Server-Side JavaScript
2Q�WKH�VHUYHU��\RX�DOVR�HPEHG�-DYD6FULSW�LQ�+70/�SDJHV��7KH�VHUYHU�VLGH�VWDWHPHQWV�FDQ�
FRQQHFW�WR�UHODWLRQDO�GDWDEDVHV�IURP�GLIIHUHQW�YHQGRUV��VKDUH�LQIRUPDWLRQ�DFURVV�XVHUV�RI�DQ�
DSSOLFDWLRQ��DFFHVV�WKH�ILOH�V\VWHP�RQ�WKH�VHUYHU��RU�FRPPXQLFDWH�ZLWK�RWKHU�DSSOLFDWLRQV�
WKURXJK�/LYH&RQQHFW�DQG�-DYD��+70/�SDJHV�ZLWK�VHUYHU�VLGH�-DYD6FULSW�FDQ�DOVR�LQFOXGH�
FOLHQW�VLGH�-DYD6FULSW�

,Q�FRQWUDVW�WR�SXUH�FOLHQW�VLGH�-DYD6FULSW�SDJHV��+70/�SDJHV�WKDW�XVH�VHUYHU�VLGH�-DYD6FULSW�DUH�
FRPSLOHG�LQWR�E\WHFRGH�H[HFXWDEOH�ILOHV��7KHVH�DSSOLFDWLRQ�H[HFXWDEOHV�DUH�UXQ�E\�D�ZHE�VHUYHU�
WKDW�FRQWDLQV�WKH�-DYD6FULSW�UXQWLPH�HQJLQH��)RU�WKLV�UHDVRQ��FUHDWLQJ�-DYD6FULSW�DSSOLFDWLRQV�LV�
D�WZR�VWDJH�SURFHVV�

,Q�WKH�ILUVW�VWDJH��VKRZQ�LQ�)LJXUH������\RX�FUHDWH�+70/�SDJHV��ZKLFK�FDQ�FRQWDLQ�ERWK�
FOLHQW�VLGH�DQG�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV��DQG�-DYD6FULSW�ILOHV��<RX�WKHQ�FRPSLOH�DOO�RI�
WKRVH�ILOHV�LQWR�D�VLQJOH�H[HFXWDEOH�
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Core, Client-Side, and Server-Side JavaScript
Figure  1-3 Server-side JavaScript during development 

,Q�WKH�VHFRQG�VWDJH��VKRZQ�LQ�)LJXUH������D�SDJH�LQ�WKH�DSSOLFDWLRQ�LV�UHTXHVWHG�E\�D�FOLHQW�
EURZVHU��7KH�UXQWLPH�HQJLQH�XVHV�WKH�DSSOLFDWLRQ�H[HFXWDEOH�WR�ORRN�XS�WKH�VRXUFH�SDJH�DQG�
G\QDPLFDOO\�JHQHUDWH�WKH�+70/�SDJH�WR�UHWXUQ��,W�UXQV�DQ\�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV�
IRXQG�RQ�WKH�SDJH��7KH�UHVXOW�RI�WKRVH�VWDWHPHQWV�PLJKW�DGG�QHZ�+70/�RU�FOLHQW�VLGH�
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Core, Client-Side, and Server-Side JavaScript
-DYD6FULSW�VWDWHPHQWV�WR�WKH�+70/�SDJH��7KH�UXQ�WLPH�HQJLQH�WKHQ�VHQGV�WKH�UHVXOWLQJ�SDJH�
RYHU�WKH�QHWZRUN�WR�WKH�1DYLJDWRU�FOLHQW��ZKLFK�UXQV�DQ\�FOLHQW�VLGH�-DYD6FULSW�DQG�GLVSOD\V�WKH�
UHVXOWV�

Figure  1-4 Server-side JavaScript during runtime 

,Q�FRQWUDVW�WR�VWDQGDUG�&RPPRQ�*DWHZD\�,QWHUIDFH��&*,��SURJUDPV��DOO�-DYD6FULSW�VRXUFH�LV�
LQWHJUDWHG�GLUHFWO\�LQWR�+70/�SDJHV��IDFLOLWDWLQJ�UDSLG�GHYHORSPHQW�DQG�HDV\�PDLQWHQDQFH��
6HUYHU�VLGH�-DYD6FULSW·V�6HVVLRQ�0DQDJHPHQW�6HUYLFH�FRQWDLQV�REMHFWV�\RX�FDQ�XVH�WR�PDLQWDLQ�
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JavaScript and Java
GDWD�WKDW�SHUVLVWV�DFURVV�FOLHQW�UHTXHVWV��PXOWLSOH�FOLHQWV��DQG�PXOWLSOH�DSSOLFDWLRQV��6HUYHU�VLGH�
-DYD6FULSW·V�/LYH:LUH�'DWDEDVH�6HUYLFH�SURYLGHV�REMHFWV�IRU�GDWDEDVH�DFFHVV�WKDW�VHUYH�DV�DQ�
LQWHUIDFH�WR�6WUXFWXUHG�4XHU\�/DQJXDJH��64/��GDWDEDVH�VHUYHUV�

JavaScript and Java
-DYD6FULSW�DQG�-DYD�DUH�VLPLODU�LQ�VRPH�ZD\V�EXW�IXQGDPHQWDOO\�GLIIHUHQW�LQ�RWKHUV��7KH�
-DYD6FULSW�ODQJXDJH�UHVHPEOHV�-DYD�EXW�GRHV�QRW�KDYH�-DYD·V�VWDWLF�W\SLQJ�DQG�VWURQJ�W\SH�
FKHFNLQJ��-DYD6FULSW�VXSSRUWV�PRVW�-DYD�H[SUHVVLRQ�V\QWD[�DQG�EDVLF�FRQWURO�IORZ�FRQVWUXFWV�

,Q�FRQWUDVW�WR�-DYD·V�FRPSLOH�WLPH�V\VWHP�RI�FODVVHV�EXLOW�E\�GHFODUDWLRQV��-DYD6FULSW�VXSSRUWV�D�
UXQWLPH�V\VWHP�EDVHG�RQ�D�VPDOO�QXPEHU�RI�GDWD�W\SHV�UHSUHVHQWLQJ�QXPHULF��%RROHDQ��DQG�
VWULQJ�YDOXHV��-DYD6FULSW�KDV�D�SURWRW\SH�EDVHG�REMHFW�PRGHO�LQVWHDG�RI�WKH�PRUH�FRPPRQ�
FODVV�EDVHG�REMHFW�PRGHO��7KH�SURWRW\SH�EDVHG�PRGHO�SURYLGHV�G\QDPLF�LQKHULWDQFH��WKDW�LV��
ZKDW�LV�LQKHULWHG�FDQ�YDU\�IRU�LQGLYLGXDO�REMHFWV��-DYD6FULSW�DOVR�VXSSRUWV�IXQFWLRQV�ZLWKRXW�DQ\�
VSHFLDO�GHFODUDWLYH�UHTXLUHPHQWV��)XQFWLRQV�FDQ�EH�SURSHUWLHV�RI�REMHFWV��H[HFXWLQJ�DV�ORRVHO\�
W\SHG�PHWKRGV�

-DYD6FULSW�LV�D�YHU\�IUHH�IRUP�ODQJXDJH�FRPSDUHG�WR�-DYD��<RX�GR�QRW�KDYH�WR�GHFODUH�DOO�
YDULDEOHV��FODVVHV��DQG�PHWKRGV��<RX�GR�QRW�KDYH�WR�EH�FRQFHUQHG�ZLWK�ZKHWKHU�PHWKRGV�DUH�
SXEOLF��SULYDWH��RU�SURWHFWHG��DQG�\RX�GR�QRW�KDYH�WR�LPSOHPHQW�LQWHUIDFHV��9DULDEOHV��
SDUDPHWHUV��DQG�IXQFWLRQ�UHWXUQ�W\SHV�DUH�QRW�H[SOLFLWO\�W\SHG�

-DYD�LV�D�FODVV�EDVHG�SURJUDPPLQJ�ODQJXDJH�GHVLJQHG�IRU�IDVW�H[HFXWLRQ�DQG�W\SH�VDIHW\��7\SH�
VDIHW\�PHDQV��IRU�LQVWDQFH��WKDW�\RX�FDQ·W�FDVW�D�-DYD�LQWHJHU�LQWR�DQ�REMHFW�UHIHUHQFH�RU�DFFHVV�
SULYDWH�PHPRU\�E\�FRUUXSWLQJ�-DYD�E\WHFRGHV��-DYD·V�FODVV�EDVHG�PRGHO�PHDQV�WKDW�SURJUDPV�
FRQVLVW�H[FOXVLYHO\�RI�FODVVHV�DQG�WKHLU�PHWKRGV��-DYD·V�FODVV�LQKHULWDQFH�DQG�VWURQJ�W\SLQJ�
JHQHUDOO\�UHTXLUH�WLJKWO\�FRXSOHG�REMHFW�KLHUDUFKLHV��7KHVH�UHTXLUHPHQWV�PDNH�-DYD�
SURJUDPPLQJ�PRUH�FRPSOH[�WKDQ�-DYD6FULSW�DXWKRULQJ�

,Q�FRQWUDVW��-DYD6FULSW�GHVFHQGV�LQ�VSLULW�IURP�D�OLQH�RI�VPDOOHU��G\QDPLFDOO\�W\SHG�ODQJXDJHV�
VXFK�DV�+\SHU7DON�DQG�G%$6(��7KHVH�VFULSWLQJ�ODQJXDJHV�RIIHU�SURJUDPPLQJ�WRROV�WR�D�PXFK�
ZLGHU�DXGLHQFH�EHFDXVH�RI�WKHLU�HDVLHU�V\QWD[��VSHFLDOL]HG�EXLOW�LQ�IXQFWLRQDOLW\��DQG�PLQLPDO�
UHTXLUHPHQWV�IRU�REMHFW�FUHDWLRQ�

Table  1-1  JavaScript compared to Java

JavaScript Java

Interpreted (not compiled) by client. Compiled bytecodes downloaded from 
server, executed on client.
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JavaScript and Java
Object-oriented. No distinction between 
types of objects. Inheritance is through 
the prototype mechanism, and 
properties and methods can be added to 
any object dynamically.

Class-based. Objects are divided into 
classes and instances with all 
inheritance through the class hierarchy. 
Classes and instances cannot have 
properties or methods added 
dynamically.

Code integrated with, and embedded in, 
HTML.

Applets distinct from HTML (accessed 
from HTML pages).

Variable data types not declared 
(dynamic typing).

Variable data types must be declared 
(static typing).

Cannot automatically write to hard disk. Cannot automatically write to hard disk.

Table  1-1  JavaScript compared to Java

JavaScript Java
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Debugging JavaScript
Debugging JavaScript
-DYD6FULSW�DOORZV�\RX�WR�ZULWH�FRPSOH[�FRPSXWHU�SURJUDPV��$V�ZLWK�DOO�ODQJXDJHV��\RX�PD\�
PDNH�PLVWDNHV�ZKLOH�ZULWLQJ�\RXU�VFULSWV��7KH�1HWVFDSH�-DYD6FULSW�'HEXJJHU�DOORZV�\RX�WR�
GHEXJ�\RXU�VFULSWV�

)RU�LQIRUPDWLRQ�RQ�XVLQJ�WKH�'HEXJJHU��VHH�*HWWLQJ�6WDUWHG�ZLWK�1HWVFDSH�-DYD6FULSW�'HEXJJHU��

Visual JavaScript
1HWVFDSH�9LVXDO�-DYD6FULSW�LV�D�FRPSRQHQW�EDVHG�YLVXDO�GHYHORSPHQW�WRRO�IRU�WKH�1HWVFDSH�
2SHQ�1HWZRUN�(QYLURQPHQW��21(��SODWIRUP��,W�LV�SULPDULO\�LQWHQGHG�IRU�XVH�E\�DSSOLFDWLRQ�
GHYHORSHUV�ZKR�ZDQW�WR�EXLOG�FURVV�SODWIRUP��VWDQGDUGV�EDVHG��ZHE�DSSOLFDWLRQV�IURP�
UHDG\�WR�XVH�FRPSRQHQWV�ZLWK�PLQLPDO�SURJUDPPLQJ�HIIRUW��7KH�DSSOLFDWLRQV�DUH�EDVHG�RQ�
+70/��-DYD6FULSW��DQG�-DYD�

)RU�LQIRUPDWLRQ�RQ�9LVXDO�-DYD6FULSW��VHH�WKH�9LVXDO�-DYD6FULSW�'HYHORSHU·V�*XLGH��

JavaScript and the ECMA Specification
1HWVFDSH�LQYHQWHG�-DYD6FULSW��DQG�-DYD6FULSW�ZDV�ILUVW�XVHG�LQ�1HWVFDSH�EURZVHUV��+RZHYHU��

1HWVFDSH�LV�ZRUNLQJ�ZLWK�(&0$���(XURSHDQ�&RPSXWHU�0DQXIDFWXUHUV�$VVRFLDWLRQ��WR�GHOLYHU�
D�VWDQGDUGL]HG��LQWHUQDWLRQDO�SURJUDPPLQJ�ODQJXDJH�EDVHG�RQ�FRUH�-DYD6FULSW��(&0$�LV�DQ�
LQWHUQDWLRQDO�VWDQGDUGV�DVVRFLDWLRQ�IRU�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�V\VWHPV��7KLV�
VWDQGDUGL]HG�YHUVLRQ�RI�-DYD6FULSW��FDOOHG�(&0$6FULSW��EHKDYHV�WKH�VDPH�ZD\�LQ�DOO�
DSSOLFDWLRQV�WKDW�VXSSRUW�WKH�VWDQGDUG��&RPSDQLHV�FDQ�XVH�WKH�RSHQ�VWDQGDUG�ODQJXDJH�WR�
GHYHORS�WKHLU�LPSOHPHQWDWLRQ�RI�-DYD6FULSW��7KH�ILUVW�YHUVLRQ�RI�WKH�(&0$�VWDQGDUG�LV�
GRFXPHQWHG�LQ�WKH�(&0$�����VSHFLILFDWLRQ�

7KH�(&0$�����VWDQGDUG�LV�DOVR�DSSURYHG�E\�WKH�,62���,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�

6WDQGDUGV��DV�,62��������<RX�FDQ�ILQG�D�3')�YHUVLRQ�RI�(&0$������RQ�WKH�L3ODQHW�ZHE�VLWH�

LQ�WKH�-DYD6FULSW�LQIRUPDWLRQ��<RX�FDQ�DOVR�ILQG�WKH�VSHFLILFDWLRQ��RQ�WKH�(&0$�ZHE�VLWH��7KH�

1. http://developer.netscape.com/docs/manuals/jsdebug/index.htm

2. http://developer.netscape.com/library/documentation/visualjs/index.htm

3. http://www.ecma.ch

4. http://www.iso.ch

5. http://developer.netscape.com/docs/javascript/e262-pdf.pdf

6. http://www.ecma.ch/stand/ecma-262.htm
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JavaScript and the ECMA Specification
(&0$�VSHFLILFDWLRQ�GRHV�QRW�GHVFULEH�WKH�'RFXPHQW�2EMHFW�0RGHO��'20���ZKLFK�LV�EHLQJ�

VWDQGDUGL]HG�E\�WKH�:RUOG�:LGH�:HE�&RQVRUWLXP��:�&����7KH�'20�GHILQHV�WKH�ZD\�LQ�
ZKLFK�+70/�GRFXPHQW�REMHFWV�DUH�H[SRVHG�WR�\RXU�VFULSW�

Relationship Between JavaScript and ECMA 
Versions
1HWVFDSH�ZRUNV�FORVHO\�ZLWK�(&0$�WR�SURGXFH�WKH�(&0$�VSHFLILFDWLRQ��)RU�GHWDLOHG�
LQIRUPDWLRQ�ZKLFK�GHVFULEHV�WKH�UHODWLRQVKLS�EHWZHHQ�-DYD6FULSW�YHUVLRQV�DQG�(&0$�
VSHFLILFDWLRQV��UHIHU�WR�PR]LOOD�RUJ�

-DYD6FULSW�ZLOO�DOZD\V�LQFOXGH�IHDWXUHV�WKDW�DUH�QRW�SDUW�RI�WKH�(&0$�VSHFLILFDWLRQ��-DYD6FULSW�LV�
FRPSDWLEOH�ZLWK�(&0$��ZKLOH�SURYLGLQJ�DGGLWLRQDO�IHDWXUHV�

JavaScript Documentation vs. the ECMA 
Specification
7KH�(&0$�VSHFLILFDWLRQ�LV�D�VHW�RI�UHTXLUHPHQWV�IRU�LPSOHPHQWLQJ�(&0$6FULSW��LW�LV�XVHIXO�LI�
\RX�ZDQW�WR�GHWHUPLQH�ZKHWKHU�D�-DYD6FULSW�IHDWXUH�LV�VXSSRUWHG�XQGHU�(&0$��,I�\RX�SODQ�WR�
ZULWH�-DYD6FULSW�FRGH�WKDW�XVHV�RQO\�IHDWXUHV�VXSSRUWHG�E\�(&0$��WKHQ�\RX�PD\�QHHG�WR�
UHYLHZ�WKH�(&0$�VSHFLILFDWLRQ�

7KH�(&0$�GRFXPHQW�LV�QRW�LQWHQGHG�WR�KHOS�VFULSW�SURJUDPPHUV��XVH�WKH�-DYD6FULSW�
GRFXPHQWDWLRQ�IRU�LQIRUPDWLRQ�RQ�ZULWLQJ�VFULSWV�

JavaScript and ECMA Terminology
7KH�(&0$�VSHFLILFDWLRQ�XVHV�WHUPLQRORJ\�DQG�V\QWD[�WKDW�PD\�EH�XQIDPLOLDU�WR�D�-DYD6FULSW�
SURJUDPPHU��$OWKRXJK�WKH�GHVFULSWLRQ�RI�WKH�ODQJXDJH�PD\�GLIIHU�LQ�(&0$��WKH�ODQJXDJH�LWVHOI�
UHPDLQV�WKH�VDPH��-DYD6FULSW�VXSSRUWV�DOO�IXQFWLRQDOLW\�RXWOLQHG�LQ�WKH�(&0$�VSHFLILFDWLRQ�

7KH�-DYD6FULSW�GRFXPHQWDWLRQ�GHVFULEHV�DVSHFWV�RI�WKH�ODQJXDJH�WKDW�DUH�DSSURSULDWH�IRU�D�
-DYD6FULSW�SURJUDPPHU��)RU�H[DPSOH�

� 7KH�JOREDO�REMHFW�LV�QRW�GLVFXVVHG�LQ�WKH�-DYD6FULSW�GRFXPHQWDWLRQ�EHFDXVH�\RX�GR�QRW�XVH�
LW�GLUHFWO\��7KH�PHWKRGV�DQG�SURSHUWLHV�RI�WKH�JOREDO�REMHFW��ZKLFK�\RX�GR�XVH��DUH�
GLVFXVVHG�LQ�WKH�-DYD6FULSW�GRFXPHQWDWLRQ�EXW�DUH�FDOOHG�WRS�OHYHO�IXQFWLRQV�DQG�
SURSHUWLHV�

1. http://www.w3.org/\
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JavaScript and the ECMA Specification
� 7KH�QR�SDUDPHWHU��]HUR�DUJXPHQW��FRQVWUXFWRU�ZLWK�WKH�Number�DQG�String�REMHFWV�LV�
QRW�GLVFXVVHG�LQ�WKH�-DYD6FULSW�GRFXPHQWDWLRQ��EHFDXVH�ZKDW�LV�JHQHUDWHG�LV�RI�OLWWOH�XVH��$�
Number�FRQVWUXFWRU�ZLWKRXW�DQ�DUJXPHQW�UHWXUQV�����DQG�D�String�FRQVWUXFWRU�ZLWKRXW�
DQ�DUJXPHQW�UHWXUQV�´µ��DQ�HPSW\�VWULQJ��
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Part 1

Developing Server Applications

Getting Started

Mechanics of Developing JavaScript Applications
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Chapter 2

Getting Started

7KLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�ZKDW�D�W\SLFDO�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQ�ORRNV�
OLNH��DQG�LW�VKRZV�\RX�KRZ�WR�VHW�XS�\RXU�V\VWHP�IRU�VHUYHU�VLGH�GHYHORSPHQW�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� $UFKLWHFWXUH�RI�-DYD6FULSW�$SSOLFDWLRQV

� 6\VWHP�5HTXLUHPHQWV

� &RQILJXUDWLRQ�,QIRUPDWLRQ
33



Architecture of JavaScript Applications
Architecture of JavaScript Applications
$V�GLVFXVVHG�LQ�HDUOLHU�VHFWLRQV��-DYD6FULSW�DSSOLFDWLRQV�KDYH�SRUWLRQV�WKDW�UXQ�RQ�WKH�FOLHQW�DQG�
RQ�WKH�VHUYHU��,Q�DGGLWLRQ��PDQ\�-DYD6FULSW�DSSOLFDWLRQV�XVH�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH�WR�
FRQQHFW�WKH�DSSOLFDWLRQ�WR�D�UHODWLRQDO�GDWDEDVH��)RU�WKLV�UHDVRQ��\RX�FDQ�WKLQN�RI�-DYD6FULSW�
DSSOLFDWLRQV�DV�KDYLQJ�D�WKUHH�WLHU�FOLHQW�VHUYHU�DUFKLWHFWXUH��DV�LOOXVWUDWHG�LQ�)LJXUH�����

Figure  2-1 Architecture of the client-server JavaScript application environment 

7KH�WKUHH�WLHUV�DUH�

� :::�FOLHQWV��VXFK�DV�1HWVFDSH�1DYLJDWRU�FOLHQWV���7KLV�WLHU�SURYLGHV�D�FURVV�SODWIRUP�HQG�XVHU�
LQWHUIDFH�WR�WKH�DSSOLFDWLRQ��7KLV�WLHU�FDQ�DOVR�FRQWDLQ�VRPH�DSSOLFDWLRQ�ORJLF��VXFK�DV�
GDWD�YDOLGDWLRQ�UXOHV�LPSOHPHQWHG�LQ�FOLHQW�VLGH�-DYD6FULSW��&OLHQWV�FDQ�EH�LQVLGH�RU�RXWVLGH�
WKH�FRUSRUDWH�ILUHZDOO�

� 1HWVFDSH�:::�VHUYHU�GDWDEDVH�FOLHQW��7KLV�WLHU�FRQVLVWV�RI�D�1HWVFDSH�VHUYHU��ZLWK�VHUYHU�VLGH�
-DYD6FULSW�HQDEOHG��,W�FRQWDLQV�WKH�DSSOLFDWLRQ�ORJLF��PDQDJHV�VHFXULW\��DQG�FRQWUROV�DFFHVV�
WR�WKH�DSSOLFDWLRQ�E\�PXOWLSOH�XVHUV��XVLQJ�VHUYHU�VLGH�-DYD6FULSW��7KLV�WLHU�DOORZV�FOLHQWV�
ERWK�LQVLGH�DQG�RXWVLGH�WKH�ILUHZDOO�WR�DFFHVV�WKH�DSSOLFDWLRQ��7KH�:::�VHUYHU�DOVR�DFWV�
DV�D�FOLHQW�WR�DQ\�LQVWDOOHG�GDWDEDVH�VHUYHUV��

WWW Clients
(Netscape
Communicator)

Netscape web server
(also may be a database client)

CLIENT-SIDE
ENVIRONMENT

SERVER-SIDE
ENVIRONMENT

HTML parser
and JavaScript
interpreter Optional database servers

behind firewall

JavaScript
applications

and JavaScript
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Architecture of JavaScript Applications
� 'DWDEDVH�VHUYHUV��7KLV�WLHU�FRQVLVWV�RI�64/�GDWDEDVH�VHUYHUV��W\SLFDOO\�UXQQLQJ�RQ�
KLJK�SHUIRUPDQFH�ZRUNVWDWLRQV��,W�FRQWDLQV�DOO�WKH�GDWDEDVH�GDWD��PHWDGDWD��DQG�UHIHUHQWLDO�
LQWHJULW\�UXOHV�UHTXLUHG�E\�WKH�DSSOLFDWLRQ��7KLV�WLHU�W\SLFDOO\�LV�LQVLGH�WKH�FRUSRUDWH�ILUHZDOO�
DQG�FDQ�SURYLGH�D�OD\HU�RI�VHFXULW\�LQ�DGGLWLRQ�WR�WKDW�SURYLGHG�E\�WKH�:::�VHUYHU��
L3ODQHW�:HE�6HUYHU��(QWHUSULVH�(GLWLRQ�VXSSRUWV�WKH�XVH�RI�2'%&��'%���,QIRUPL[��
2UDFOH��DQG�6\EDVH�GDWDEDVH�VHUYHUV��L3ODQHW�:HE�6HUYHU��)DVW7UDFN�(GLWLRQ�VXSSRUWV�RQO\�
2'%&��)RU�IXUWKHU�LQIRUPDWLRQ�DERXW�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH��VHH�3DUW����
´/LYH:LUH�'DWDEDVH�6HUYLFH�µ

7KH�FOLHQW�VLGH�-DYD6FULSW�HQYLURQPHQW�UXQV�DV�SDUW�RI�:::�FOLHQWV��DQG�WKH�VHUYHU�VLGH�
-DYD6FULSW�HQYLURQPHQW�UXQV�DV�SDUW�RI�DQ�L3ODQHW�:HE�6HUYHU�ZLWK�DFFHVV�WR�RQH�RU�PRUH�
GDWDEDVH�VHUYHUV��)LJXUH�����VKRZV�PRUH�GHWDLO�RI�KRZ�WKH�VHUYHU�VLGH�-DYD6FULSW�HQYLURQPHQW��
DQG�DSSOLFDWLRQV�EXLOW�IRU�WKLV�HQYLURQPHQW��ILW�LQWR�WKH�L3ODQHW�:HE�6HUYHU�

7KH�WRS�SDUW�RI�)LJXUH�����VKRZV�KRZ�VHUYHU�VLGH�-DYD6FULSW�ILWV�LQWR�DQ�L3ODQHW�:HE�6HUYHU��
,QVLGH�WKH�ZHE�VHUYHU��WKH�VHUYHU�VLGH�-DYD6FULSW�UXQWLPH�HQYLURQPHQW�LV�EXLOW�IURP�WKUHH�PDLQ�
FRPSRQHQWV�ZKLFK�DUH�OLVWHG�EHORZ��7KH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�WKHQ�UXQV�RQ�WRS�RI�
VHUYHU�VLGH�-DYD6FULSW��DV�GR�WKH�VDPSOH�DSSOLFDWLRQV�SURYLGHG�E\�L3ODQHW��VXFK�DV�WKH�
videoapp�DSSOLFDWLRQ��DQG�DQ\�DSSOLFDWLRQV�\RX�FUHDWH�

Figure  2-2 Server-side JavaScript in the iPlanet server environment 
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Architecture of JavaScript Applications
7KHVH�DUH�WKH�WKUHH�SULPDU\�FRPSRQHQWV�RI�WKH�-DYD6FULSW�UXQWLPH�HQYLURQPHQW�

� 7KH�-DYD6FULSW�UXQWLPH�OLEUDU\��7KLV�FRPSRQHQW�SURYLGHV�EDVLF�-DYD6FULSW�IXQFWLRQDOLW\��$Q�
H[DPSOH�LV�WKH�6HVVLRQ�0DQDJHPHQW�6HUYLFH��ZKLFK�SURYLGHV�SUHGHILQHG�REMHFWV�WR�KHOS�
PDQDJH�\RXU�DSSOLFDWLRQ�DQG�VKDUH�LQIRUPDWLRQ�EHWZHHQ�WKH�FOLHQW�DQG�WKH�VHUYHU�DQG�
EHWZHHQ�PXOWLSOH�DSSOLFDWLRQV��7KH�6HVVLRQ�0DQDJHPHQW�6HUYLFH�LV�GHVFULEHG�LQ�&KDSWHU����
´6HVVLRQ�0DQDJHPHQW�6HUYLFH�µ

� 7KH�/LYH:LUH�GDWDEDVH�DFFHVV�OLEUDU\��7KLV�FRPSRQHQW�H[WHQGV�WKH�EDVH�VHUYHU�VLGH�-DYD6FULSW�
IXQFWLRQDOLW\�ZLWK�FODVVHV�DQG�REMHFWV�WKDW�SURYLGH�VHDPOHVV�DFFHVV�WR�H[WHUQDO�GDWDEDVH�
VHUYHUV��,W�LV�GHVFULEHG�LQ�3DUW����´/LYH:LUH�'DWDEDVH�6HUYLFH�µ

� 7KH�-DYD�YLUWXDO�PDFKLQH��8QOLNH�WKH�RWKHU�FRPSRQHQWV��WKH�-DYD�YLUWXDO�PDFKLQH�LV�QRW�RQO\�
IRU�XVH�ZLWK�-DYD6FULSW��DQ\�-DYD�DSSOLFDWLRQ�UXQQLQJ�RQ�WKH�VHUYHU�XVHV�WKLV�YLUWXDO�
PDFKLQH��7KH�-DYD�YLUWXDO�PDFKLQH�KDV�EHHQ�DXJPHQWHG�WR�DOORZ�-DYD6FULSW�DSSOLFDWLRQV�WR�
DFFHVV�-DYD�FODVVHV��XVLQJ�-DYD6FULSW·V�/LYH&RQQHFW�IXQFWLRQDOLW\��/LYH&RQQHFW�LV�GHVFULEHG�
LQ�&KDSWHU�����´/LYH&RQQHFW�2YHUYLHZ�µ

,Q�JHQHUDO��D�-DYD6FULSW�DSSOLFDWLRQ�FDQ�FRQWDLQ�VWDWHPHQWV�LQWHUSUHWHG�E\�WKH�FOLHQW��ZLWK�WKH�
-DYD6FULSW�LQWHUSUHWHU�SURYLGHG�ZLWK�1HWVFDSH�1DYLJDWRU�RU�VRPH�RWKHU�ZHE�EURZVHU��DQG�E\�
WKH�VHUYHU��ZLWK�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�MXVW�GLVFXVVHG��

:KHQ�\RX�UXQ�D�-DYD6FULSW�DSSOLFDWLRQ��D�YDULHW\�RI�WKLQJV�RFFXU��VRPH�RQ�WKH�VHUYHU�DQG�VRPH�
RQ�WKH�FOLHQW��$OWKRXJK�WKH�HQG�XVHU�GRHV�QRW�QHHG�WR�NQRZ�WKH�GHWDLOV��LW�LV�LPSRUWDQW�IRU�\RX��
WKH�DSSOLFDWLRQ�GHYHORSHU��WR�XQGHUVWDQG�ZKDW�KDSSHQV�´XQGHU�WKH�KRRG�µ

,Q�FUHDWLQJ�\RXU�DSSOLFDWLRQ��\RX�ZULWH�+70/�SDJHV�WKDW�FDQ�FRQWDLQ�ERWK�VHUYHU�VLGH�DQG�
FOLHQW�VLGH�-DYD6FULSW�VWDWHPHQWV��,Q�WKH�VRXUFH�FRGH�+70/��FOLHQW�VLGH�-DYD6FULSW�LV�GHOLPLWHG�
E\�WKH�SCRIPT�WDJ�DQG�VHUYHU�VLGH�-DYD6FULSW�E\�WKH�SERVER�WDJ��

<RX�FDQ�DOVR�ZULWH�ILOHV�WKDW�FRQWDLQ�RQO\�-DYD6FULSW�VWDWHPHQWV�DQG�QR�+70/�WDJV��$�
-DYD6FULSW�ILOH�FDQ�FRQWDLQ�HLWKHU�FOLHQW�VLGH�-DYD6FULSW�RU�VHUYHU�VLGH�-DYD6FULSW��D�VLQJOH�ILOH�
FDQQRW�FRQWDLQ�ERWK�FOLHQW�VLGH�DQG�VHUYHU�VLGH�REMHFWV�RU�IXQFWLRQV�

7KH�-DYD6FULSW�90�XVHG�LQ�L3ODQHW�:HE�6HUYHU�����LPSOHPHQWV�VLJQLILFDQW�LPSURYHPHQWV�LQ�WKH�
SURFHVVLQJ�RI�ORFDO�YDULDEOHV��WKDW�LV��YDULDEOHV�WKDW�DUH�GHFODUHG�LQVLGH�D�IXQFWLRQ��DV�FRPSDUHG�
WR�1(6������7KHUHIRUH�LW�LV�VXJJHVWHG�WKDW�XVH�RI�JOREDO�YDULDEOHV��WKDW�LV��YDULDEOHV�WKDW�DUH�
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System Requirements
GHFODUHG�EHWZHHQ�WKH�<server>�DQG�</server>�WDJV��EH�PLQLPL]HG�DQG�DSSOLFDWLRQV�EH�
UHZULWWHQ�WR�XVH�IXQFWLRQV�DV�PXFK�DV�SRVVLEOH��7KLV�FDQ�LPSURYH�WKH�DSSOLFDWLRQ�SHUIRUPDQFH�
VLJQLILFDQWO\��

,I�WKH�+70/�DQG�-DYD6FULSW�ILOHV�FRQWDLQ�VHUYHU�VLGH�-DYD6FULSW��\RX�WKHQ�FRPSLOH�WKHP�LQWR�D�
VLQJOH�-DYD6FULSW�DSSOLFDWLRQ�H[HFXWDEOH�ILOH��7KH�H[HFXWDEOH�LV�FDOOHG�D�ZHE�ILOH�DQG�KDV�WKH�
H[WHQVLRQ�.web��7KH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU�WXUQV�WKH�VRXUFH�FRGH�+70/�LQWR�
SODWIRUP�LQGHSHQGHQW�E\WHFRGHV��SDUVLQJ�DQG�FRPSLOLQJ�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV��

)LQDOO\��\RX�GHSOR\�\RXU�DSSOLFDWLRQ�RQ�\RXU�ZHE�VHUYHU�DQG�XVH�WKH�-DYD6FULSW�$SSOLFDWLRQ�
0DQDJHU�WR�LQVWDOO�DQG�VWDUW�WKH�DSSOLFDWLRQ��VR�WKDW�XVHUV�FDQ�DFFHVV�\RXU�DSSOLFDWLRQ�

$W�UXQWLPH��ZKHQ�D�FOLHQW�UHTXHVWV�D�SDJH�IURP�D�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQ��WKH�UXQWLPH�
HQJLQH�ORFDWHV�WKH�UHSUHVHQWDWLRQ�RI�WKDW�ILOH�LQ�WKH�DSSOLFDWLRQ·V�ZHE�ILOH��,W�UXQV�DOO�WKH�VHUYHU�
FRGH�IRXQG�DQG�FUHDWHV�DQ�+70/�SDJH�WR�VHQG�WR�WKH�FOLHQW��7KDW�SDJH�FDQ�FRQWDLQ�ERWK�
UHJXODU�+70/�WDJV�DQG�FOLHQW�VLGH�-DYD6FULSW�VWDWHPHQWV��$OO�VHUYHU�FRGH�LV�UXQ�RQ�WKH�VHUYHU��
EHIRUH�WKH�SDJH�JRHV�WR�WKH�FOLHQW�DQG�EHIRUH�DQ\�RI�WKH�+70/�RU�FOLHQW�VLGH�-DYD6FULSW�LV�
H[HFXWHG��&RQVHTXHQWO\��\RXU�VHUYHU�VLGH�FRGH�FDQQRW�XVH�DQ\�FOLHQW�VLGH�REMHFWV��QRU�FDQ�\RXU�
FOLHQW�VLGH�FRGH�XVH�DQ\�VHUYHU�VLGH�REMHFWV��

)RU�PRUH�GHWDLOV��VHH�&KDSWHU����´%DVLFV�RI�6HUYHU�6LGH�-DYD6FULSW�µ

System Requirements
7R�GHYHORS�DQG�UXQ�-DYD6FULSW�DSSOLFDWLRQV�WKDW�WDNH�DGYDQWDJH�RI�ERWK�FOLHQW�VLGH�DQG�
VHUYHU�VLGH�-DYD6FULSW��\RX�QHHG�DSSURSULDWH�GHYHORSPHQW�DQG�GHSOR\PHQW�HQYLURQPHQWV��,Q�
JHQHUDO��LW�LV�UHFRPPHQGHG�WKDW�\RX�GHYHORS�DSSOLFDWLRQV�RQ�D�V\VWHP�RWKHU�WKDQ�\RXU�
GHSOR\PHQW��SURGXFWLRQ��VHUYHU�EHFDXVH�GHYHORSPHQW�FRQVXPHV�UHVRXUFHV��IRU�H[DPSOH��
FRPPXQLFDWLRQV�SRUWV��EDQGZLGWK��SURFHVVRU�F\FOHV��DQG�PHPRU\���'HYHORSPHQW�PLJKW�DOVR�
GLVUXSW�HQG�XVHU�DSSOLFDWLRQV�WKDW�KDYH�DOUHDG\�EHHQ�GHSOR\HG�

$�-DYD6FULSW�GHYHORSPHQW�HQYLURQPHQW�FRQVLVWV�RI

� 'HYHORSPHQW�WRROV�IRU�DXWKRULQJ�DQG�FRPSLOLQJ�-DYD6FULSW�DSSOLFDWLRQV��7KHVH�WRROV�W\SLFDOO\�
DUH�UHVLGHQW�RQ�WKH�GHYHORSPHQW�PDFKLQH�

� $�GHYHORSPHQW�PDFKLQH�ZLWK�D�ZHE�VHUYHU�IRU�UXQQLQJ�-DYD6FULSW�DSSOLFDWLRQV�WKDW�DUH�XQGHU�
GHYHORSPHQW�

� $�GHSOR\PHQW�PDFKLQH�ZLWK�D�ZHE�VHUYHU�IRU�GHSOR\LQJ�ILQLVKHG�DSSOLFDWLRQV��(QG�XVHUV�DFFHVV�
FRPSOHWHG�DSSOLFDWLRQV�RQ�WKLV�VHUYHU�

7KH�GHYHORSPHQW�WRROV�QHHGHG�LQFOXGH�

� $�-DYD6FULSW�HQDEOHG�EURZVHU��VXFK�DV�1HWVFDSH�1DYLJDWRU��LQFOXGHG�LQ�1HWVFDSH�
&RPPXQLFDWRU�
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System Requirements
� $�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU��VXFK�DV�WKH�RQH�EXQGOHG�ZLWK�1HWVFDSH�ZHE�VHUYHUV�

� $Q�HGLWRU��VXFK�DV�(PDFV�RU�1RWHSDG�

7KH�GHYHORSPHQW�DQG�GHSOR\PHQW�PDFKLQHV�UHTXLUH�WKH�IROORZLQJ�VRIWZDUH�

� $�ZHE�VHUYHU�

� $�-DYD6FULSW�UXQWLPH�HQJLQH��VXFK�DV�WKH�RQH�EXQGOHG�ZLWK�1HWVFDSH�ZHE�VHUYHUV�

� $�ZD\�WR�FRQILJXUH�\RXU�VHUYHU�WR�UXQ�-DYD6FULSW�DSSOLFDWLRQV��DV�SURYLGHG�LQ�WKH�-DYD6FULSW�
$SSOLFDWLRQ�0DQDJHU�EXQGOHG�ZLWK�1HWVFDSH�ZHE�VHUYHUV�

,Q�DGGLWLRQ��LI�\RXU�DSSOLFDWLRQ�XVHV�-DYD6FULSW·V�/LYH:LUH�'DWDEDVH�6HUYLFH��\RX�QHHG�WKH�
IROORZLQJ�

� 5HODWLRQDO�GDWDEDVH�VHUYHU�VRIWZDUH�RQ�\RXU�GDWDEDVH�VHUYHU�PDFKLQH��)RU�PRUH�
LQIRUPDWLRQ��UHIHU�WR�\RXU�GDWDEDVH�VHUYHU�GRFXPHQWDWLRQ��,Q�VRPH�FDVHV��\RX�PD\�ZDQW�WR�
LQVWDOO�WKH�ZHE�VHUYHU�DQG�WKH�GDWDEDVH�VHUYHU�RQ�WKH�VDPH�PDFKLQH��)RU�VSHFLILF�
UHTXLUHPHQWV�IRU�VHUYHU�VLGH�-DYD6FULSW��VHH�&KDSWHU�����´&RQILJXULQJ�<RXU�'DWDEDVH�µ

� <RXU�GDWDEDVH·V�FOLHQW�DQG�QHWZRUNLQJ�VRIWZDUH�RQ�\RXU�ZHE�VHUYHU�PDFKLQH��,I�\RX�XVH�
RQH�PDFKLQH�DV�ERWK�\RXU�GDWDEDVH�VHUYHU�DQG�ZHE�VHUYHU��W\SLFDOO\�WKH�QHFHVVDU\�GDWDEDVH�
FOLHQW�VRIWZDUH�LV�LQVWDOOHG�ZKHQ�WKH�GDWDEDVH�VHUYHU�LV�LQVWDOOHG��2WKHUZLVH��\RX�PXVW�
HQVXUH�WKDW�WKH�GDWDEDVH�FOLHQW�VRIWZDUH�LV�LQVWDOOHG�RQ�WKH�VDPH�PDFKLQH�DV�WKH�ZHE�VHUYHU��
VR�WKDW�LW�FDQ�DFFHVV�WKH�GDWDEDVH�DV�D�FOLHQW��)RU�PRUH�LQIRUPDWLRQ�RQ�GDWDEDVH�FOLHQW�
VRIWZDUH�UHTXLUHPHQWV��UHIHU�WR�WKH�GDWDEDVH�YHQGRU·V�GRFXPHQWDWLRQ�
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Configuration Information
Configuration Information
7KLV�VHFWLRQ�SURYLGHV�FRQILJXUDWLRQ�LQIRUPDWLRQ�IRU�XVLQJ�VHUYHU�VLGH�-DYD6FULSW��)RU�DGGLWLRQDO�
LQIRUPDWLRQ�RQ�VHWWLQJ�XS�\RXU�GDWDEDVH�WR�ZRUN�ZLWK�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH��VHH�
&KDSWHU�����´&RQILJXULQJ�<RXU�'DWDEDVH�µ

Enabling Server-Side JavaScript
7R�UXQ�6HUYHU�6LGH�-DYD6FULSW�DSSOLFDWLRQV�RQ�\RXU�VHUYHU��\RX�PXVW�HQDEOH�WKH�-DYD6FULSW�
UXQWLPH�HQJLQH�IURP�\RXU�6HUYHU�0DQDJHU�E\�FOLFNLQJ�3URJUDPV�DQG�WKHQ�FKRRVLQJ�6HUYHU�6LGH�
-DYD6FULSW��$W�WKH�SURPSW�´$FWLYDWH�WKH�-DYD6FULSW�DSSOLFDWLRQ�HQYLURQPHQW"µ��FKRRVH�<HV�DQG�
FOLFN�2.��<RX�DUH�DOVR�DVNHG�DERXW�UHVWULFWLQJ�DFFHVV�WR�WKH�$SSOLFDWLRQ�0DQDJHU��)RU�PRUH�
LQIRUPDWLRQ��VHH�´3URWHFWLQJ�WKH�$SSOLFDWLRQ�0DQDJHU�µ

7R�XVH�ERWK�VHUYOHWV�DQG�/LYH:LUH��\RX�QHHG�WR�HQDEOH�6HUYHU�6LGH�-DYD6FULSW�EHIRUH�HQDEOLQJ�
-DYD��%RWK�FDQ�EH�HQDEOHG�XVLQJ�WKH�SURJUDPV�PHQX�RI�WKH�$GPLQLVWUDWLRQ�6HUYHU��,I�\RX�
PRGLI\�WKH�FODVVSDWK�LQ�obj.conf��\RXU�FKDQJHV�ZLOO�EH�ORVW�LI�\RX�HQDEOH�GLVDEOH�HLWKHU�
6HUYHU�6LGH�-DYD6FULSW�RU�-DYD�IURP�WKH�SURJUDPV�PHQX�RI�WKH�$GPLQLVWUDWLRQ�6HUYHU��$Q�
DOWHUQDWLYH�WR�HGLWLQJ�WKH�FODVVSDWK�GLUHFWLYH�LQ�WKH�obj.conf�LV�VHWWLQJ�WKH�CLASSPATH�
HQYLURQPHQW�YDULDEOH�LQ�8QL[�RU�VHWWLQJ�WKH�CLASSPATH�YDULDEOH�LQ�WKH�6\VWHP�VHWWLQJV�IRU�

NOTE ,I�\RX�GR�QRW�HQDEOH�WKH�-DYD6FULSW�UXQWLPH�HQJLQH��
-DYD6FULSW�DSSOLFDWLRQV�FDQQRW�UXQ�RQ�WKH�VHUYHU�
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:LQGRZV�17��,I�\RX�PXVW�HGLW�WKH�obj.conf�GLUHFWO\��SOHDVH�EH�VXUH�WR�EDFN�XS�\RXU�FKDQJHV��
)RU�L3ODQHW�:HE�6HUYHU������\RX�VKRXOG�DGG�CLASSPATH�LQIR�WR�WKH�-90�FRQILJXUDWLRQ�ILOHV�
�jvm12.conf�IRU�6RODULV�DQG�17��YLD�WKH�:HE�6HUYHU�$GPLQLVWUDWLRQ�6HUYHU�LQWHUIDFH�

2QFH�\RX�DFWLYDWH�WKH�-DYD6FULSW�DSSOLFDWLRQ�HQYLURQPHQW��\RX�PXVW�VWRS�DQG�UHVWDUW�\RXU�ZHE�
VHUYHU�IRU�WKH�DVVRFLDWHG�HQYLURQPHQW�YDULDEOHV�WR�WDNH�HIIHFW��,I�\RX�GR�QRW��-DYD6FULSW�
DSSOLFDWLRQV�WKDW�XVH�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH�ZLOO�QRW�UXQ�

<RX�FDQ�DOVR�GHILQH�D�WKUHDG�SRRO�WR�EH�XVHG�IRU�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQV��)RU�PRUH�
LQIRUPDWLRQ�DERXW�WKUHDG�SRROV��VHH�´$GGLQJ�DQG�8VLQJ�7KUHDG�3RROVµ�LQ�&KDSWHU����
´&RQILJXULQJ�6HUYHU�3UHIHUHQFHV�µ�LQ�WKH�L3ODQHW�:HE�6HUYHU�$GPLQLVWUDWRU·V�*XLGH�

Protecting the Application Manager
7KH�$SSOLFDWLRQ�0DQDJHU�SURYLGHV�FRQWURO�RYHU�-DYD6FULSW�DSSOLFDWLRQV��%HFDXVH�RI�LWV�VSHFLDO�
FDSDELOLWLHV��\RX�VKRXOG�SURWHFW�LW�IURP�XQDXWKRUL]HG�DFFHVV��,I�\RX�GRQ·W�UHVWULFW�DFFHVV�WR�WKH�
$SSOLFDWLRQ�0DQDJHU��DQ\RQH�FDQ�DGG��UHPRYH��PRGLI\��VWDUW��DQG�VWRS�DSSOLFDWLRQV�RQ�\RXU�
VHUYHU��7KLV�FDQ�KDYH�XQGHVLUDEOH�FRQVHTXHQFHV��

<RX��WKH�-DYD6FULSW�DSSOLFDWLRQ�GHYHORSHU��QHHG�WR�KDYH�SHUPLVVLRQ�WR�XVH�WKH�$SSOLFDWLRQ�
0DQDJHU�RQ�\RXU�GHYHORSPHQW�VHUYHU��EHFDXVH�\RX�XVH�LW�WR�ZRUN�ZLWK�WKH�DSSOLFDWLRQ�DV�\RX�
GHYHORS�LW��<RXU�ZHE�VHUYHU�DGPLQLVWUDWRU��KRZHYHU��PD\�FKRRVH�WR�QRW�JLYH�\RX�WKLV�DFFHVV�WR�
WKH�GHSOR\PHQW�VHUYHU�

:KHQ�\RX�HQDEOH�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�LQ�WKH�6HUYHU�0DQDJHU��D�SURPSW�DVNV�\RX�
ZKHWKHU�WR�UHVWULFW�DFFHVV�WR�WKH�$SSOLFDWLRQ�0DQDJHU��&KRRVH�<HV�WR�GR�VR��WKHQ�FOLFN�2.��
�<HV�LV�WKH�GHIDXOW���$IWHU�WKLV�SRLQW��DQ\RQH�DWWHPSWLQJ�WR�DFFHVV�WKH�$SSOLFDWLRQ�0DQDJHU�
PXVW�HQWHU�WKH�6HUYHU�0DQDJHU�XVHU�QDPH�DQG�SDVVZRUG�WR�XVH�WKH�$SSOLFDWLRQ�0DQDJHU�DQG�
WKH�dbadmin�VDPSOH�DSSOLFDWLRQ��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�DGPLQLVWUDWRU·V�JXLGH�IRU�\RXU�
ZHE�VHUYHU�

,I�\RXU�VHUYHU�LV�QRW�XVLQJ�WKH�6HFXUH�6RFNHWV�/D\HU��66/���WKH�XVHU�QDPH�DQG�SDVVZRUG�IRU�WKH�
$SSOLFDWLRQ�0DQDJHU�DUH�WUDQVPLWWHG�XQHQFU\SWHG�RYHU�WKH�QHWZRUN��$Q�LQWUXGHU�ZKR�
LQWHUFHSWV�WKLV�GDWD�FDQ�JHW�DFFHVV�WR�WKH�$SSOLFDWLRQ�0DQDJHU��,I�\RX�XVH�WKH�VDPH�SDVVZRUG�
IRU�\RXU�DGPLQLVWUDWLRQ�VHUYHU��WKH�LQWUXGHU�ZLOO�DOVR�KDYH�FRQWURO�RI�\RXU�VHUYHU��7KHUHIRUH��LW�LV�
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Configuration Information
UHFRPPHQGHG�WKDW�\RX�GR�QRW�XVH�WKH�$SSOLFDWLRQ�0DQDJHU�RXWVLGH�\RXU�ILUHZDOO�XQOHVV�\RX�
XVH�66/��)RU�LQVWUXFWLRQV�RQ�KRZ�WR�WXUQ�RQ�66/�IRU�\RXU�VHUYHU��VHH�WKH�DGPLQLVWUDWRU·V�JXLGH�
IRU�\RXU�ZHE�VHUYHU�

Setting Up for LiveConnect
,Q�RUGHU�WR�XVH�-DYD�FODVVHV�LQ�/LYH&RQQHFW��\RX�QHHG�WR�VHW�XS�WKH�VHUYHU·V�&/$663$7+��)RU�
D�FRPSOHWH�GHVFULSWLRQ�RI�WKLV�SURFHGXUH��UHIHU�WR�WKH�3URJUDPPHU·V�*XLGH�WR�6HUYOHWV�IRU�L3ODQHW�:HE�
6HUYHU�DQG�WKH�L3ODQHW�:HE�6HUYHU�$GPLQLVWUDWRU·V�*XLGH�

Locating the Compiler
,QVWDOODWLRQ�RI�D�1HWVFDSH�VHUYHU�GRHV�QRW�FKDQJH�\RXU�PATH�HQYLURQPHQW�YDULDEOH�WR�LQFOXGH�
WKH�GLUHFWRU\�LQ�ZKLFK�WKH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU�LV�LQVWDOOHG��,I�\RX�ZDQW�WR�EH�DEOH�WR�
HDVLO\�UHIHU�WR�WKH�ORFDWLRQ�RI�WKH�FRPSLOHU��\RX�PXVW�PRGLI\�WKLV�HQYLURQPHQW�YDULDEOH��

2Q�8QL[�V\VWHPV��\RX�KDYH�YDULRXV�FKRLFHV�RQ�KRZ�WR�FKDQJH�\RXU�PATH�HQYLURQPHQW�
YDULDEOH��<RX�FDQ�DGG�$NSHOME/bin/https/lib��ZKHUH�$NSHOME�LV�WKH�GLUHFWRU\�LQ�ZKLFK�
\RX�LQVWDOOHG�WKH�VHUYHU��6HH�\RXU�V\VWHP�DGPLQLVWUDWRU�IRU�LQIRUPDWLRQ�RQ�KRZ�WR�GR�VR�

7R�FKDQJH�\RXU�17�V\VWHP�SDWK��VWDUW�WKH�&RQWURO�3DQHO�DSSOLFDWLRQ��ORFDWH�WKH�6\VWHP�GLDORJ�
ER[��DQG�VHW�WKH�PATH�YDULDEOH�LQ�WKH�(QYLURQPHQW�VHWWLQJV�WR�LQFOXGH�WKH�
%NSHOME%\bin\https\bin��ZKHUH�NSHOME�LV�WKH�GLUHFWRU\�LQ�ZKLFK�\RX�LQVWDOOHG�WKH�
VHUYHU�

,I�\RX�PRYH�WKH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU�WR�D�GLIIHUHQW�GLUHFWRU\��\RX�PXVW�DGG�WKDW�
GLUHFWRU\�WR�\RXU�PATH�HQYLURQPHQW�YDULDEOH�
 41



Configuration Information
42 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



Chapter 3

Mechanics of Developing JavaScript
Applications

7KLV�FKDSWHU�GHVFULEHV�WKH�SURFHVV�RI�GHYHORSLQJ�\RXU�DSSOLFDWLRQ��VXFK�DV�KRZ�WR�XVH�WKH�
-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU�DQG�KRZ�WR�XVH�WKH�$SSOLFDWLRQ�0DQDJHU�RI�1HWVFDSH�VHUYHUV�
WR�LQVWDOO�RU�GHEXJ�\RXU�DSSOLFDWLRQ��)RU�LQIRUPDWLRQ�RQ�XVLQJ�RQO\�FOLHQW�VLGH�-DYD6FULSW��VHH�
WKH��%RRN1DPH!-DYD6FULSW�*XLGH�
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Basic Steps in Building an Application
Basic Steps in Building an Application
1RUPDOO\��+70/�LV�VWDWLF��DIWHU�\RX�ZULWH�DQ�+70/�SDJH��LWV�FRQWHQW�LV�IL[HG��7KH�IL[HG�
FRQWHQW�LV�WUDQVPLWWHG�IURP�WKH�VHUYHU�WR�WKH�FOLHQW�ZKHQ�WKH�FOLHQW�DFFHVVHV�WKH�SDJH·V�85/��
:LWK�-DYD6FULSW��\RX�FDQ�FUHDWH�+70/�SDJHV�WKDW�FKDQJH�EDVHG�RQ�FKDQJLQJ�GDWD�DQG�XVHU�
DFWLRQV��)LJXUH�����VKRZV�WKH�EDVLF�SURFHGXUH�IRU�FUHDWLQJ�DQG�UXQQLQJ�D�-DYD6FULSW�DSSOLFDWLRQ�

Figure  3-1 Creating and running a JavaScript application

<RX�WDNH�WKHVH�EDVLF�VWHSV�WR�EXLOG�D�-DYD6FULSW�DSSOLFDWLRQ��

1. Create the source files. The source files can be HTML files with embedded 
JavaScript, files containing only JavaScript, or Java source files. (See “Creating 
Application Source Files.”)

Create 
source files

Development

Testing

Move the
application to a

production server

Build the application
by using the JavaScript
application compiler
to create the web file

Production
server

Publish the web file and 
any needed HTML, Java, 
and JavaScript files on 
the development 
server

Install the application 
using the JavaScript 
Application Manager

Run the application 
by clicking Run in 
Application Manager 
or loading the 
application URL in 
your browser

Deployment
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Basic Steps in Building an Application
Note that the JavaScript VM used in iPlanet Web Server 4.1 implements 
significant improvements in the processing of local variables (that is, variables 
that are declared inside a function) as compared to NES 3.6. Therefore it is 
suggested that use of global variables (that is, variables that are declared 
between the <server> and </server> tags) be minimized and applications be 
rewritten to use functions as much as possible. This can improve the 
application performance significantly. 

2. Build the application by using the JavaScript application compiler to create the 
bytecode executable (.web file). (See “Compiling an Application.”) Compile 
Java source files into class files.

3. Publish the web file, any needed uncompiled HTML, image, and client-side 
JavaScript files, and compiled Java class files in appropriate directories on the 
server. You can use the Netscape Web Publisher to publish your files, as 
described in the :HE�3XEOLVKHU�8VHU·V�*XLGH.

4. Install the application for the first time (see “Installing a New Application.”) 
using the JavaScript Application Manager. You also use the Application 
Manager to restart an application after rebuilding it (see “Starting, Stopping, 
and Restarting an Application.”). Installing or restarting the application 
enables the JavaScript runtime engine to run it.

❍ After installing an application, you may want to protect it. See “Deploying 
an Application.” You do not need to restart an application after you 
initially install it.

5. Run the application by clicking Run in the Application Manager or loading the 
application URL in your browser. (See “Running an Application” and 
“Application URLs”) For example, to run Hello World, load 
http://server.domain/world/. You can also debug the application by clicking 
Debug in the Application Manager. (See “Debugging an Application.”)

6. After you have completed developing and testing your application, you need 
to deploy it to make it available to users. Deploying generally involves 
installing it on a production server and changing access restrictions. (See 
“Deploying an Application.”)
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JavaScript Application Manager Overview
%HIRUH�\RX�FDQ�GHYHORS�-DYD6FULSW�DSSOLFDWLRQV��\RX�QHHG�WR�HQDEOH�WKH�UXQWLPH�HQJLQH�RQ�WKH�
VHUYHU�DQG�VKRXOG�SURWHFW�WKH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�IURP�XQDXWKRUL]HG�DFFHVV��)RU�
PRUH�LQIRUPDWLRQ��VHH�´&RQILJXUDWLRQ�,QIRUPDWLRQ�µ�RQ�SDJH����DQG�&KDSWHU����´*HWWLQJ�
6WDUWHG�µ

JavaScript Application Manager Overview
%HIRUH�OHDUQLQJ�KRZ�WR�FUHDWH�-DYD6FULSW�DSSOLFDWLRQV��\RX�VKRXOG�EHFRPH�IDPLOLDU�ZLWK�WKH�
-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU��<RX�FDQ�XVH�WKH�$SSOLFDWLRQ�0DQDJHU�WR�DFFRPSOLVK�WKHVH�
WDVNV��

� $GG�D�QHZ�-DYD6FULSW�DSSOLFDWLRQ��

� 0RGLI\�DQ\�RI�WKH�DWWULEXWHV�RI�DQ�LQVWDOOHG�DSSOLFDWLRQ�

� 6WRS��VWDUW��DQG�UHVWDUW�DQ�LQVWDOOHG�DSSOLFDWLRQ�

� 5XQ�DQG�GHEXJ�DQ�DFWLYH�DSSOLFDWLRQ�

� 5HPRYH�DQ�LQVWDOOHG�DSSOLFDWLRQ�
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JavaScript Application Manager Overview
7KH�$SSOLFDWLRQ�0DQDJHU�LV�LWVHOI�D�-DYD6FULSW�DSSOLFDWLRQ�WKDW�GHPRQVWUDWHV�WKH�SRZHU�DQG�
IOH[LELOLW\�RI�-DYD6FULSW��<RX�VWDUW�WKH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�IURP�WKH�IROORZLQJ�85/�
LQ�1DYLJDWRU�

http://VHUYHU�GRPDLQ/appmgr

,Q�UHVSRQVH��WKH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V�WKH�SDJH�VKRZQ�LQ�)LJXUH�����IRU�1HWVFDSH�
(QWHUSULVH�6HUYHU���[�DQG�)LJXUH�����IRU�L3ODQHW�:HE�6HUYHU�����

Figure  3-2 Application Manager in Enterprise Server 3.[
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JavaScript Application Manager Overview
Figure  3-3 Application Manager in iPlanet Web Server 4.1

7KH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V��LQ�D�VFUROOLQJ�OLVW�LQ�WKH�OHIW�IUDPH��DOO�-DYD6FULSW�DSSOLFDWLRQV�
FXUUHQWO\�LQVWDOOHG�RQ�WKH�VHUYHU��6HOHFW�DQ�DSSOLFDWLRQ�E\�FOLFNLQJ�LWV�QDPH�LQ�WKH�VFUROOLQJ�OLVW�

)RU�WKH�VHOHFWHG�DSSOLFDWLRQ��WKH�ULJKW�IUDPH�GLVSOD\V�WKH�IROORZLQJ�LQIRUPDWLRQ�

� DSSOLFDWLRQ�QDPH�DW�WKH�WRS�RI�WKH�IUDPH

� SDWK�RI�WKH�DSSOLFDWLRQ�ZHE�ILOH�RQ�WKH�VHUYHU�

� GHIDXOW�DQG�LQLWLDO�SDJHV�IRU�WKH�DSSOLFDWLRQ

� PD[LPXP�QXPEHU�RI�GDWDEDVH�FRQQHFWLRQV�DOORZHG�IRU�WKH�SUHGHILQHG�database�REMHFW��
�7KLV�LV�SURYLGHG�IRU�EDFNZDUG�FRPSDWLELOLW\�ZLWK�DSSOLFDWLRQV�WKDW�XVH�GDWDEDVH�REMHFWV��
IRU�QHZ�DSSOLFDWLRQV�WKDW�XVH�D�GESRRO��LJQRUH�WKLV�ILHOG��6HH�6HH�´'DWDEDVH�&RQQHFWLRQ�
3RROV�µ�RQ�SDJH�����IRU�KRZ�WR�VHW�WKLV�SDUDPHWHU�IRU�D�dbpool��

� H[WHUQDO�OLEUDULHV��LI�DQ\�

� client�REMHFW�PDLQWHQDQFH�WHFKQLTXH

� VWDWXV�RI�WKH�DSSOLFDWLRQ��DFWLYH�RU�VWRSSHG��8VHUV�FDQ�UXQ�RQO\�DFWLYH�DSSOLFDWLRQV��6WRSSHG�
DSSOLFDWLRQV�DUH�QRW�DFFHVVLEOH��
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Creating Application Source Files
)RU�D�GHVFULSWLRQ�RI�WKHVH�ILHOGV��VHH�´,QVWDOOLQJ�D�1HZ�$SSOLFDWLRQ�µ

&OLFN�WKH�$GG�$SSOLFDWLRQ�EXWWRQ�DW�WKH�WRS�WR�DGG�D�QHZ�DSSOLFDWLRQ��

&OLFN�&RQILJXUH��LQ�(QWHUSULVH�6HUYHU���[��RU�3UHIHUHQFHV��LQ�L3ODQHW�:HE�6HUYHU������WR�
FRQILJXUH�WKH�GHIDXOW�VHWWLQJV�IRU�WKH�$SSOLFDWLRQ�0DQDJHU��

&OLFN�'RFXPHQWDWLRQ�WR�UHDFK�1HWVFDSH·V�WHFKQLFDO�VXSSRUW�SDJH�IRU�VHUYHU�VLGH�-DYD6FULSW��
LQFOXGLQJ�OLQNV�WR�DOO�VRUWV�RI�GRFXPHQWDWLRQ�DERXW�LW��&OLFN�+HOS�IRU�PRUH�LQVWUXFWLRQV�RQ�XVLQJ�
WKH�$SSOLFDWLRQ�0DQDJHU��

Creating Application Source Files
7KH�ILUVW�VWHS�LQ�EXLOGLQJ�D�-DYD6FULSW�DSSOLFDWLRQ�LV�WR�FUHDWH�DQG�HGLW�WKH�VRXUFH�ILOHV��7KH�ZHE�
ILOH�IRU�D�-DYD6FULSW�DSSOLFDWLRQ�FDQ�FRQWDLQ�WZR�NLQGV�RI�VRXUFH�ILOHV�

� )LOHV�ZLWK�VWDQGDUG�+70/�RU�-DYD6FULSW�HPEHGGHG�LQ�+70/��7KHVH�ILOHV�KDYH�WKH�ILOH�
H[WHQVLRQ��VXIIL[���html�RU��htm�

� )LOHV�ZLWK�-DYD6FULSW�IXQFWLRQV�RQO\��7KHVH�ILOHV�KDYH�WKH�ILOH�H[WHQVLRQ��js�

:KHQ�\RX�XVH�-DYD6FULSW�LQ�DQ�+70/�ILOH��\RX�PXVW�IROORZ�WKH�UXOHV�RXWOLQHG�LQ�´(PEHGGLQJ�
-DYD6FULSW�LQ�+70/�µ

'R�QRW�XVH�DQ\�VSHFLDO�WDJV�LQ�.js�ILOHV��WKH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU�RQ�WKH�VHUYHU�DQG�
WKH�-DYD6FULSW�LQWHUSUHWHU�RQ�WKH�FOLHQW�DVVXPH�HYHU\WKLQJ�LQ�WKH�ILOH�LV�-DYD6FULSW��:KLOH�DQ�
+70/�ILOH�LV�XVHG�RQ�ERWK�WKH�FOLHQW�DQG�WKH�VHUYHU��D�VLQJOH�-DYD6FULSW�ILOH�PXVW�EH�HLWKHU�IRU�
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Compiling an Application
XVH�RQ�WKH�VHUYHU�RU�RQ�WKH�FOLHQW��LW�FDQQRW�EH�XVHG�RQ�ERWK��&RQVHTXHQWO\��D�-DYD6FULSW�ILOH�FDQ�
FRQWDLQ�HLWKHU�FOLHQW�VLGH�-DYD6FULSW�RU�VHUYHU�VLGH�-DYD6FULSW��EXW�D�VLQJOH�ILOH�FDQQRW�FRQWDLQ�
ERWK�FOLHQW�VLGH�DQG�VHUYHU�VLGH�REMHFWV�RU�IXQFWLRQV��

7KH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU�FRPSLOHV�DQG�OLQNV�WKH�+70/�DQG�-DYD6FULSW�ILOHV�WKDW�
FRQWDLQ�VHUYHU�VLGH�-DYD6FULSW�LQWR�D�VLQJOH�SODWIRUP�LQGHSHQGHQW�E\WHFRGH�ZHE�ILOH��ZLWK�WKH�
ILOH�H[WHQVLRQ�.web��DV�GHVFULEHG�LQ�´&RPSLOLQJ�DQ�$SSOLFDWLRQ�µ

<RX�LQVWDOO�D�ZHE�ILOH�WR�EH�UXQ�ZLWK�WKH�-DYD6FULSW�UXQWLPH�HQJLQH��DV�GHVFULEHG�LQ�´,QVWDOOLQJ�D�
1HZ�$SSOLFDWLRQ�µ

Compiling an Application
<RX�FRPSLOH�D�-DYD6FULSW�DSSOLFDWLRQ�XVLQJ�WKH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU��jsac��7KH�
FRPSLOHU�FUHDWHV�D�ZHE�ILOH�IURP�+70/�DQG�-DYD6FULSW�VRXUFH�ILOHV�

NOTE L3ODQHW�:HE�6HUYHU�����VXSSRUWV�-DYD6FULSW�$SSOLFDWLRQ�
&RPSLOHU�YHUVLRQ��������1RWH�WKDW�FRPSLOHG�DSSOLFDWLRQV�
XVLQJ�´ µ�DV�WKH�(TXDO�RSHUDWRU�ZLOO�IDLO�XVLQJ�WKH�QHZ�
FRPSLOHU��<RX�PXVW�XVH�´  µ�DV�WKH�(TXDO��  ��RSHUDWRU�
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Compiling an Application
)RU�HDVH�RI�DFFHVVLQJ�WKH�FRPSLOHU��\RX�PD\�ZDQW�WR�DGG�WKH�GLUHFWRU\�LQ�ZKLFK�LW�LV�LQVWDOOHG�WR�
\RXU�PATH�HQYLURQPHQW�YDULDEOH��)RU�LQIRUPDWLRQ�RQ�KRZ�WR�GR�VR��VHH�´/RFDWLQJ�WKH�
&RPSLOHU�µ�RQ�SDJH����LQ�&KDSWHU����´0HFKDQLFV�RI�'HYHORSLQJ�-DYD6FULSW�$SSOLFDWLRQV�µ

<RX�DOVR�QHHG�WR�DGG�WKH�server_root/bin/httpd/lib�GLUHFWRU\�WR�LD_LIBRARY_PATH��RU�
LIBPATH�RU�SHLIB_PATH�RQ�8QL[�SODWIRUPV���DQG�server_root/bin/https/bin�WR�PATH�
RQ�:LQGRZV�17�SODWIRUPV�

<RX�RQO\�QHHG�WR�FRPSLOH�WKRVH�SDJHV�FRQWDLQLQJ�VHUYHU�VLGH�-DYD6FULSW�RU�ERWK�FOLHQW�VLGH�DQG�
VHUYHU�VLGH�-DYD6FULSW��<RX�GR�QRW�QHHG�WR�FRPSLOH�SDJHV�WKDW�FRQWDLQ�RQO\�FOLHQW�VLGH�
-DYD6FULSW��<RX�FDQ�GR�VR��EXW�UXQWLPH�SHUIRUPDQFH�LV�EHWWHU�LI�\RX�OHDYH�WKHP�XQFRPSLOHG�

7KH�FRPSLOHU�LV�DYDLODEOH�IURP�DQ\�FRPPDQG�SURPSW��8VH�WKH�IROORZLQJ�FRPPDQG�OLQH�V\QWD[�
WR�FRPSLOH�DQG�OLQN�-DYD6FULSW�DSSOLFDWLRQV�RQ�WKH�VHUYHU�

,WHPV�HQFORVHG�LQ�VTXDUH�EUDFNHWV�DUH�RSWLRQDO��7KH�V\QWD[�LV�VKRZQ�RQ�PXOWLSOH�OLQHV�IRU�
FODULW\��7KH�script1.html�DQG�funct1.js�ILOHV�DUH�WKH�LQSXW�ILOHV�WR�WKH�FRPSLOHU��7KHUH�
PXVW�EH�DW�OHDVW�RQH�+70/�ILOH��%\�GHIDXOW��WKH�+70/�DQG�-DYD6FULSW�ILOHV�DUH�UHODWLYH�WR�WKH�
FXUUHQW�GLUHFWRU\��)LOHV�\RX�VSHFLI\�PXVW�EH�HLWKHU�-DYD6FULSW�ILOHV�RU�+70/�ILOHV��\RX�FDQQRW�
VSHFLI\�RWKHU�ILOHV��VXFK�DV�*,)�ILOHV�

2Q�DOO�SODWIRUPV��\RX�PD\�XVH�HLWKHU�WKH�GDVK��-��RU�WKH�IRUZDUG�VODVK��/��WR�LQGLFDWH�D�
FRPPDQG�OLQH�RSWLRQ��7KDW�LV��WKH�IROORZLQJ�OLQHV�DUH�HTXLYDOHQW�

1RWH�WKDW�EHFDXVH�WKH�IRUZDUG�VODVK�LQGLFDWHV�D�FRPPDQG�OLQH�RSWLRQ��DQ�LQSXW�ILOH�FDQQRW�VWDUW�
ZLWK�D�IRUZDUG�VODVK�WR�LQGLFDWH�WKDW�LW�LV�DQ�DEVROXWH�SDWKQDPH��7KDW�LV��WKH�IROORZLQJ�FDOO�LV�
LOOHJDO�

jsac -o myapp.web /usr/vpg/myapp.html

jsac [-h] [-c] [-v] [-d] [-l]
[-o RXWILOH.web]
[-i LQSXW)LOH]
[-p SDWK1DPH]
[-f LQFOXGH)LOH]
[-r HUURU)LOH]
[-a 1.2]
VFULSW�.html [...VFULSW1.html] 
[IXQFW�.js ... IXQFW1.js]

jsac -h
jsac /h
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Compiling an Application
7KLV�UHVWULFWLRQ�GRHV�QRW�DSSO\�WR�DQ\�RI�WKH�SDWKQDPHV�\RX�VXSSO\�DV�DUJXPHQWV�WR�
FRPPDQG�OLQH�RSWLRQV��RQO\�WR�WKH�LQSXW�ILOHV��2Q�17��\RX�FDQ�LQVWHDG�XVH�EDFNVODVK��\��WR�
LQGLFDWH�DQ�DEVROXWH�SDWKQDPH�LQ�DQ�LQSXW�ILOH��DV�LQ�WKH�IROORZLQJ�FDOO�

jsac -o myapp.web \usr\vpg\myapp.html

2Q�8QL[��\RX�PXVW�XVH�WKH�-i�FRPPDQG�OLQH�RSWLRQ�WR�VSHFLI\�DQ�DEVROXWH�SDWKQDPH��DV�
GHVFULEHG�EHORZ�

7KH�IROORZLQJ�FRPPDQG�OLQH�RSWLRQV�DUH�DYDLODEOH�

� -h��'LVSOD\V�FRPSLOHU�V\QWD[�KHOS��,I�\RX�VXSSO\�WKLV�RSWLRQ��GRQ·W�XVH�DQ\�RWKHU�RSWLRQV�

� -c��&KHFNV�V\QWD[�RQO\��GRHV�QRW�JHQHUDWH�D�ZHE�ILOH��,I�\RX�VXSSO\�WKLV�RSWLRQ��\RX�GR�QRW�
QHHG�WR�VXSSO\�WKH�-o�RSWLRQ�

� -v���9HUERVH��'LVSOD\V�LQIRUPDWLRQ�DERXW�WKH�UXQQLQJ�RI�WKH�FRPSLOHU�

� -d��'LVSOD\V�JHQHUDWHG�-DYD6FULSW�FRQWHQWV�

� -l��6SHFLILHV�WKH�FKDUDFWHU�VHW�WR�XVH�ZKHQ�FRPSLOLQJ��VXFK�DV�iso-8859-1��x-sjis��RU�
euc-kr�

� -o�RXWILOH��&UHDWHV�D�E\WHFRGH�IRUPDW�ZHE�ILOH��QDPHG�outfile.web��,I�\RX�GR�QRW�VXSSO\�
WKLV�RSWLRQ��WKH�FRPSLOHU�GRHV�QRW�JHQHUDWH�D�ZHE�ILOH���2PLW�WKLV�RSWLRQ�RQO\�LI�\RX·UH�
XVLQJ�WKH�-c�RSWLRQ�WR�FKHFN�V\QWD[�RU�-h�WR�JHW�KHOS��

� -i�LQSXW)LOH��$OORZV�\RX�WR�VSHFLI\�DQ�LQSXW�ILOH�XVLQJ�LWV�IXOO�SDWKQDPH�LQVWHDG�RI�D�UHODWLYH�
SDWKQDPH��<RX�FDQ�SURYLGH�RQO\�RQH�ILOHQDPH�WR�WKLV�RSWLRQ��,I�\RX�QHHG�WR�VSHFLI\�
PXOWLSOH�ILOHQDPHV�XVLQJ�IXOO�SDWKQDPHV��XVH�WKH�-f�RSWLRQ�

� -p SDWK1DPH��6SHFLILHV�D�GLUHFWRU\�WR�EH�WKH�URRW�RI�DOO�UHODWLYH�SDWKQDPHV�XVHG�GXULQJ�
FRPSLODWLRQ���8VH�EHIRUH�WKH�-f�RSWLRQ���<RX�FDQ�SURYLGH�RQO\�RQH�SDWKQDPH�WR�WKLV�
RSWLRQ�

� -f LQFOXGH)LOH��6SHFLILHV�D�ILOH�WKDW�LV�DFWXDOO\�D�OLVW�RI�LQSXW�ILOHV��DOORZLQJ�\RX�WR�FLUFXPYHQW�
WKH�FKDUDFWHU�OLPLW�IRU�D�FRPPDQG�OLQH��<RX�FDQ�SURYLGH�RQO\�RQH�ILOHQDPH�WR�WKLV�RSWLRQ��
7KH�OLVW�RI�LQSXW�ILOHV�LQ�LQFOXGH)LOH�LV�ZKLWH�VSDFH�GHOLPLWHG��,I�D�ILOHQDPH�FRQWDLQV�D�VSDFH��
\RX�PXVW�HQFORVH�WKH�ILOHQDPH�LQ�GRXEOH�TXRWHV�

� -r HUURU)LOH��5HGLUHFWV�VWDQGDUG�RXWSXW��LQFOXGLQJ�HUURU�PHVVDJHV��WR�WKH�VSHFLILHG�ILOH��<RX�
FDQ�SURYLGH�RQO\�RQH�ILOHQDPH�WR�WKLV�RSWLRQ�

� -a 1.2��6HWV�ODQJXDJH�YHUVLRQ�WR�����IRU�EDFNZDUG�FRPSDWLELOLW\�
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Compiling an Application
)RU�H[DPSOH��WKH�IROORZLQJ�FRPPDQG�FRPSLOHV�DQG�OLQNV�WZR�-DYD6FULSW�HQKDQFHG�+70/�
SDJHV��main.html�DQG�hello.html��DQG�D�VHUYHU�VLGH�-DYD6FULSW�ILOH��support.js��FUHDWLQJ�
D�ELQDU\�H[HFXWDEOH�QDPHG�myapp.web��,Q�DGGLWLRQ��GXULQJ�FRPSLODWLRQ��WKH�FRPSLOHU�SULQWV�
SURJUHVV�LQIRUPDWLRQ�WR�WKH�FRPPDQG�OLQH�

$V�D�VHFRQG�H[DPSOH��WKH�IROORZLQJ�FRPPDQG�FRPSLOHV�WKH�ILOHV�OLVWHG�LQ�WKH�ILOH�
looksee.txt�LQWR�D�ELQDU\�H[HFXWDEOH�FDOOHG�looksee.web�

+HUH��looksee.txt�PLJKW�FRQWDLQ�WKH�IROORZLQJ��

jsac -v -o myapp.web main.html hello.html support.js

jsac -f looksee.txt -o looksee.web

looksee1.html
looksee2.html
\myapps\jsplace\common.js
looksee3.html
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Installing a New Application
Installing a New Application
<RX�FDQQRW�UXQ�DQ�DSSOLFDWLRQ�DQG�FOLHQWV�FDQQRW�DFFHVV�LW�XQWLO�\RX�LQVWDOO�LW��,QVWDOOLQJ�DQ�
DSSOLFDWLRQ�LGHQWLILHV�LW�WR�WKH�VHUYHU��$IWHU�\RX�KDYH�LQVWDOOHG�WKH�DSSOLFDWLRQ��\RX�FDQ�UHEXLOG�
DQG�UXQ�LW�DQ\�QXPEHU�RI�WLPHV��<RX�QHHG�WR�UHLQVWDOO�LW�RQO\�LI�\RX�VXEVHTXHQWO\�UHPRYH�LW��<RX�
FDQ�LQVWDOO�XS�WR�����-DYD6FULSW�DSSOLFDWLRQV�RQ�RQH�VHUYHU�

%HIRUH�\RX�LQVWDOO��\RX�PXVW�PRYH�DOO�DSSOLFDWLRQ�UHODWHG�ILOHV�WR�WKH�FRUUHFW�GLUHFWRU\��E\�
SXEOLVKLQJ�WKH�ILOHV��2WKHUZLVH��\RX·OO�JHW�DQ�HUURU�ZKHQ�\RX�LQVWDOO�WKH�DSSOLFDWLRQ��)RU�VHFXULW\�
UHDVRQV��\RX�PD\�QRW�ZDQW�WR�SXEOLVK�\RXU�-DYD6FULSW�VRXUFH�ILOHV�RQ�\RXU�GHSOR\PHQW�VHUYHU��
6HH�´$SSOLFDWLRQ�85/Vµ�IRU�UHVWULFWLRQV�RQ�ZKHUH�\RX�FDQ�SODFH�\RXU�ILOHV�

7R�LQVWDOO�D�QHZ�DSSOLFDWLRQ�ZLWK�WKH�$SSOLFDWLRQ�0DQDJHU��FOLFN�$GG�$SSOLFDWLRQ��,Q�UHVSRQVH��
WKH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V��LQ�LWV�ULJKW�IUDPH��WKH�IRUP�VKRZQ�LQ�)LJXUH�������7KH�FRORU�
VFKHPH�LV�GLIIHUHQW�LQ�L3ODQHW�:HE�6HUYHU������

Figure  3-4 Add Application form 
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Installing a New Application
)LOO�LQ�WKH�ILHOGV�LQ�WKH�$GG�$SSOLFDWLRQ�IRUP��DV�IROORZV��

� 1DPH��WKH�QDPH�RI�WKH�DSSOLFDWLRQ��7KLV�QDPH�GHILQHV�WKH�DSSOLFDWLRQ�85/��)RU�H[DPSOH��
WKH�QDPH�RI�WKH�+HOOR�:RUOG�DSSOLFDWLRQ�LV�´ZRUOG�µ�DQG�LWV�DSSOLFDWLRQ�85/�LV�
http://VHUYHU�GRPDLQ/world��7KLV�LV�D�UHTXLUHG�ILHOG��DQG�WKH�QDPH�\RX�W\SH�PXVW�EH�
GLIIHUHQW�IURP�DOO�RWKHU�DSSOLFDWLRQ�QDPHV�RQ�WKH�VHUYHU��6HH� $́SSOLFDWLRQ�85/V�µ

� :HE�)LOH�3DWK��WKH�IXOO�SDWKQDPH�RI�WKH�DSSOLFDWLRQ�ZHE�ILOH��7KLV�LV�D�UHTXLUHG�ILHOG��)RU�
H[DPSOH��LI�\RX�LQVWDOOHG�WKH�1HWVFDSH�VHUYHU�LQ�c:\nshome��WKH�ZHE�ILOH�SDWK�IRU�WKH�
+HOOR�:RUOG�DSSOLFDWLRQ�LV�c:\nshome\plugins\samples\js\world\hello.web��

� 'HIDXOW�3DJH��WKH�SDJH�WKDW�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�VHUYHV�LI�WKH�XVHU�GRHV�QRW�LQGLFDWH�
D�VSHFLILF�SDJH�LQ�WKH�DSSOLFDWLRQ��7KLV�SDJH�LV�DQDORJRXV�WR�index.html�IRU�D�VWDQGDUG�
85/�

� ,QLWLDO�3DJH��WKH�SDJH�WKDW�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�H[HFXWHV�ZKHQ�\RX�VWDUW�WKH�
DSSOLFDWLRQ�LQ�WKH�$SSOLFDWLRQ�0DQDJHU��7KLV�SDJH�LV�H[HFXWHG�H[DFWO\�RQFH�SHU�UXQQLQJ�RI�
WKH�DSSOLFDWLRQ��,W�LV�JHQHUDOO\�XVHG�WR�LQLWLDOL]H�YDOXHV��FUHDWH�ORFNV��DQG�HVWDEOLVK�GDWDEDVH�
FRQQHFWLRQV��$Q\�-DYD6FULSW�VRXUFH�RQ�WKLV�SDJH�FDQQRW�XVH�HLWKHU�RI�WKH�SUHGHILQHG�
request�RU�client�REMHFWV��7KLV�LV�DQ�RSWLRQDO�ILHOG��

� %XLOW�LQ�0D[LPXP�'DWDEDVH�&RQQHFWLRQV��WKH�GHIDXOW�YDOXH�IRU�WKH�PD[LPXP�QXPEHU�RI�
GDWDEDVH�FRQQHFWLRQV�WKDW�WKLV�DSSOLFDWLRQ�FDQ�KDYH�DW�RQH�WLPH�XVLQJ�WKH�SUHGHILQHG�
database�REMHFW���7KLV�LV�SURYLGHG�IRU�EDFNZDUG�FRPSDWLELOLW\�ZLWK�DSSOLFDWLRQV�WKDW�XVH�
GDWDEDVH�REMHFWV��IRU�QHZ�DSSOLFDWLRQV�WKDW�XVH�D�dbpool�REMHFW��LJQRUH�WKLV�ILHOG��
´'DWDEDVH�&RQQHFWLRQ�3RROV�µ�RQ�SDJH�����IRU�KRZ�WR�VHW�WKLV�SDUDPHWHU�IRU�D�dbpool�
REMHFW��

� ([WHUQDO�/LEUDULHV��WKH�SDWKQDPHV�RI�H[WHUQDO�OLEUDULHV�WR�EH�XVHG�ZLWK�WKH�DSSOLFDWLRQ��,I�
\RX�VSHFLI\�PXOWLSOH�OLEUDULHV��GHOLPLW�WKH�QDPHV�ZLWK�HLWKHU�FRPPDV�RU�VHPLFRORQV��7KLV�LV�
DQ�RSWLRQDO�ILHOG��/LEUDULHV�LQVWDOOHG�IRU�RQH�DSSOLFDWLRQ�FDQ�EH�XVHG�E\�DOO�DSSOLFDWLRQV�RQ�
WKH�VHUYHU��6HH�´:RUNLQJ�ZLWK�([WHUQDO�/LEUDULHV�µ

� &OLHQW�2EMHFW�0DLQWHQDQFH��WKH�WHFKQLTXH�XVHG�WR�VDYH�WKH�SURSHUWLHV�RI�WKH�FOLHQW�REMHFW��7KLV�
FDQ�EH�FOLHQW�FRRNLH��FOLHQW�85/��VHUYHU�,3��VHUYHU�FRRNLH��RU�VHUYHU�85/��6HH�´7HFKQLTXHV�
IRU�0DLQWDLQLQJ�WKH�FOLHQW�2EMHFW�µ
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Installing a New Application
$IWHU�\RX�KDYH�SURYLGHG�DOO�WKH�UHTXLUHG�LQIRUPDWLRQ��FOLFN�(QWHU�WR�LQVWDOO�WKH�DSSOLFDWLRQ��
5HVHW�WR�FOHDU�DOO�WKH�ILHOGV��RU�&DQFHO�WR�FDQFHO�WKH�RSHUDWLRQ�

<RX�PXVW�VWRS�DQG�UHVWDUW�\RXU�VHUYHU�DIWHU�\RX�DGG�RU�FKDQJH�WKH�H[WHUQDO�OLEUDULHV�IRU�DQ�
DSSOLFDWLRQ��<RX�FDQ�UHVWDUW�D�VHUYHU�IURP�\RXU�6HUYHU�0DQDJHU��VHH�WKH�DGPLQLVWUDWRU·V�JXLGH�
IRU�\RXU�ZHE�VHUYHU�IRU�PRUH�LQIRUPDWLRQ�

Application URLs
:KHQ�\RX�LQVWDOO�DQ�DSSOLFDWLRQ��\RX�PXVW�VXSSO\�D�QDPH�IRU�LW��7KLV�QDPH�GHWHUPLQHV�WKH�EDVH�
DSSOLFDWLRQ�85/��WKH�85/�WKDW�FOLHQWV�XVH�WR�DFFHVV�WKH�GHIDXOW�SDJH�RI�D�-DYD6FULSW�DSSOLFDWLRQ��
7KH�EDVH�DSSOLFDWLRQ�85/�LV�RI�WKH�IRUP

+HUH��VHUYHU�LV�WKH�QDPH�RI�WKH�+773�VHUYHU��GRPDLQ�LV�WKH�,QWHUQHW�GRPDLQ��LQFOXGLQJ�DQ\�
VXEGRPDLQV���DQG�DSS1DPH�LV�WKH�DSSOLFDWLRQ�QDPH�\RX�HQWHU�ZKHQ�\RX�LQVWDOO�LW��,QGLYLGXDO�
SDJHV�ZLWKLQ�WKH�DSSOLFDWLRQ�DUH�DFFHVVHG�E\�DSSOLFDWLRQ�85/V�RI�WKH�IRUP

+HUH��SDJH�LV�WKH�QDPH�RI�D�SDJH�LQ�WKH�DSSOLFDWLRQ��)RU�H[DPSOH��LI�\RXU�VHUYHU�LV�QDPHG�
coyote�DQG�\RXU�GRPDLQ�QDPH�LV�royalairways.com, WKH�EDVH�DSSOLFDWLRQ�85/�IRU�WKH�
hangman�VDPSOH�DSSOLFDWLRQ�LV

http://VHUYHU�GRPDLQ�DSS1DPH

http://VHUYHU�GRPDLQ�DSS1DPH�SDJH.html

http://coyote.royalairways.com/hangman
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Installing a New Application
:KHQ�D�FOLHQW�UHTXHVWV�WKLV�85/��WKH�VHUYHU�JHQHUDWHV�+70/�IRU�WKH�GHIDXOW�SDJH�LQ�WKH�
DSSOLFDWLRQ�DQG�VHQGV�LW�WR�WKH�FOLHQW��7KH�DSSOLFDWLRQ�85/�IRU�WKH�ZLQQLQJ�SDJH�LQ�WKLV�
DSSOLFDWLRQ�LV

)RU�LQVWDQFH��VXSSRVH�D�FOLHQW�UHTXHVWV�D�85/�WKDW�VWDUWV�ZLWK�WKLV�SUHIL[�IURP�WKH�SUHYLRXV�
H[DPSOH�

http://coyote.royalairways.com/hangman/youwon.html

NOTE %HIRUH�\RX�LQVWDOO�DQ�DSSOLFDWLRQ��EH�VXUH�WKH�DSSOLFDWLRQ�
QDPH�\RX�FKRRVH�GRHV�QRW�XVXUS�DQ�H[LVWLQJ�85/�RQ�\RXU�
VHUYHU��7KH�-DYD6FULSW�UXQWLPH�HQJLQH�URXWHV�DOO�FOLHQW�
UHTXHVWV�IRU�85/V�WKDW�PDWFK�WKH�DSSOLFDWLRQ�85/�WR�WKH�
GLUHFWRU\�VSHFLILHG�IRU�WKH�ZHE�ILOH��7KLV�FLUFXPYHQWV�WKH�
VHUYHU·V�QRUPDO�GRFXPHQW�URRW��

http://coyote.royalairways.com/hangman
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Controlling Access to an Application
,Q�WKLV�FDVH��WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�ORRNV�IRU�D�GRFXPHQW�LQ�WKH�samples\hangman�
GLUHFWRU\�DQG�QRW�LQ�\RXU�VHUYHU·V�QRUPDO�GRFXPHQW�URRW��7KH�VHUYHU�DOVR�VHUYHV�SDJHV�LQ�WKH�
GLUHFWRU\�WKDW�DUH�QRW�FRPSLOHG�LQWR�WKH�DSSOLFDWLRQ�

<RX�FDQ�SODFH�\RXU�VRXUFH��XQFRPSLOHG��VHUYHU�VLGH�-DYD6FULSW�ILOHV�LQ�WKH�VDPH�GLUHFWRU\�DV�WKH�
ZHE�ILOH��KRZHYHU��\RX�VKRXOG�GR�VR�RQO\�IRU�GHEXJJLQJ�SXUSRVHV��:KHQ�\RX�GHSOR\�\RXU�
DSSOLFDWLRQ�WR�WKH�SXEOLF��IRU�VHFXULW\�UHDVRQV��\RX�VKRXOG�QRW�SXEOLVK�XQFRPSLOHG�VHUYHU�VLGH�
-DYD6FULSW�ILOHV�

Controlling Access to an Application
:KHQ�\RX�LQVWDOO�DQ�DSSOLFDWLRQ��\RX�PD\�ZDQW�WR�UHVWULFW�WKH�XVHUV�ZKR�FDQ�DFFHVV�LW��
SDUWLFXODUO\�LI�WKH�DSSOLFDWLRQ�SURYLGHV�DFFHVV�WR�VHQVLWLYH�LQIRUPDWLRQ�RU�FDSDELOLWLHV��

,I�\RX�ZRUN�RQ�D�GHYHORSPHQW�VHUYHU�LQVLGH�D�ILUHZDOO��WKHQ�\RX�PD\�QRW�QHHG�WR�ZRUU\�DERXW�
UHVWULFWLQJ�DFFHVV�ZKLOH�GHYHORSLQJ�WKH�DSSOLFDWLRQ��,W�LV�FRQYHQLHQW�WR�KDYH�XQUHVWULFWHG�DFFHVV�
GXULQJ�GHYHORSPHQW��DQG�\RX�PD\�EH�DEOH�WR�DVVXPH�WKDW�WKH�DSSOLFDWLRQ�LV�VDIH�IURP�DWWDFN�
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Modifying an Application
LQVLGH�WKH�ILUHZDOO��,I�\RX�XVH�VDPSOH�GDWD�GXULQJ�WKH�GHYHORSPHQW�SKDVH��WKHQ�WKH�ULVN�LV�HYHQ�
OHVV��+RZHYHU��LI�\RX�OHDYH�\RXU�DSSOLFDWLRQ�RSHQ��\RX�VKRXOG�EH�DZDUH�WKDW�DQ\RQH�ZKR�NQRZV�
RU�JXHVVHV�WKH�DSSOLFDWLRQ�85/�FDQ�XVH�WKH�DSSOLFDWLRQ�

:KHQ�\RX�ILQLVK�GHYHORSPHQW�DQG�DUH�UHDG\�WR�GHSOR\�\RXU�DSSOLFDWLRQ��\RX�VKRXOG�UHFRQVLGHU�
KRZ�\RX�ZDQW�WR�SURWHFW�LW��<RX�FDQ�UHVWULFW�DFFHVV�E\�DSSO\LQJ�D�VHUYHU�FRQILJXUDWLRQ�VW\OH�WR�
WKH�DSSOLFDWLRQ��)RU�LQIRUPDWLRQ�RQ�FRQILJXUDWLRQ�VW\OHV��VHH�WKH�DGPLQLVWUDWRU·V�JXLGH�IRU�\RXU�
ZHE�VHUYHU�

Modifying an Application
7R�PRGLI\�DQ�DSSOLFDWLRQ��VHOHFW�WKH�DSSOLFDWLRQ�QDPH�LQ�WKH�OLVW�RI�DSSOLFDWLRQV�DQG�FOLFN�
0RGLI\�

<RX�FDQ�FKDQJH�DQ\�RI�WKH�ILHOGV�GHILQHG�ZKHQ�\RX�LQVWDOOHG�WKH�DSSOLFDWLRQ��H[FHSW�WKH�
DSSOLFDWLRQ�QDPH��7R�FKDQJH�WKH�QDPH�RI�DQ�DSSOLFDWLRQ��\RX�PXVW�UHPRYH�WKH�DSSOLFDWLRQ�DQG�
WKHQ�UHLQVWDOO�LW�

,I�\RX�PRGLI\�WKH�ILHOGV�RI�D�VWRSSHG�DSSOLFDWLRQ��WKH�$SSOLFDWLRQ�0DQDJHU�DXWRPDWLFDOO\�VWDUWV�
LW��:KHQ�\RX�PRGLI\�ILHOGV�RI�DQ�DFWLYH�DSSOLFDWLRQ��WKH�$SSOLFDWLRQ�0DQDJHU�DXWRPDWLFDOO\�
VWRSV�DQG�UHVWDUWV�LW�

Removing an Application
7R�UHPRYH�DQ�DSSOLFDWLRQ��VHOHFW�LW�LQ�WKH�OLVW�RI�DSSOLFDWLRQV�DQG�FOLFN�5HPRYH��7KH�
$SSOLFDWLRQ�0DQDJHU�UHPRYHV�WKH�DSSOLFDWLRQ�VR�WKDW�LW�FDQQRW�EH�UXQ�RQ�WKH�VHUYHU��&OLHQWV�DUH�
QR�ORQJHU�DEOH�WR�DFFHVV�WKH�DSSOLFDWLRQ��,I�\RX�GHOHWH�DQ�DSSOLFDWLRQ�DQG�VXEVHTXHQWO\�ZDQW�WR�
UXQ�LW��\RX�PXVW�LQVWDOO�LW�DJDLQ�

$OWKRXJK�FOLHQWV�FDQ�QR�ORQJHU�XVH�WKH�DSSOLFDWLRQ��UHPRYLQJ�LW�ZLWK�WKH�$SSOLFDWLRQ�0DQDJHU�
GRHV�QRW�GHOHWH�WKH�DSSOLFDWLRQ·V�ILOHV�IURP�WKH�VHUYHU��,I�\RX�ZDQW�WR�GHOHWH�WKHP�DV�ZHOO��\RX�
PXVW�GR�VR�PDQXDOO\�

Starting, Stopping, and Restarting an Application
$IWHU�\RX�ILUVW�LQVWDOO�DQ�DSSOLFDWLRQ��\RX�PXVW�VWDUW�LW�WR�UXQ�LW��6HOHFW�WKH�DSSOLFDWLRQ�LQ�WKH�OLVW�
RI�DSSOLFDWLRQV�DQG�FOLFN�6WDUW��,I�WKH�DSSOLFDWLRQ�VXFFHVVIXOO\�VWDUWV��LWV�VWDWXV�FKDQJHV�IURP�
6WRSSHG�WR�$FWLYH�

<RX�FDQ�DOVR�VWDUW�DQ�DSSOLFDWLRQ�E\�ORDGLQJ�WKH�IROORZLQJ�85/�
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Starting, Stopping, and Restarting an Application
+HUH��DSS1DPH�LV�WKH�DSSOLFDWLRQ�QDPH��<RX�FDQQRW�XVH�WKLV�85/�XQOHVV�\RX�KDYH�DFFHVV�
SULYLOHJHV�IRU�WKH�$SSOLFDWLRQ�0DQDJHU�

7R�VWRS�DQ�DSSOLFDWLRQ�DQG�WKHUHE\�PDNH�LW�LQDFFHVVLEOH�WR�XVHUV��VHOHFW�WKH�DSSOLFDWLRQ�QDPH�LQ�
WKH�OLVW�RI�DSSOLFDWLRQV�DQG�FOLFN�6WRS��7KH�DSSOLFDWLRQ·V�VWDWXV�FKDQJHV�WR�6WRSSHG�DQG�FOLHQWV�
FDQ�QR�ORQJHU�UXQ�WKH�DSSOLFDWLRQ��<RX�PXVW�VWRS�DQ�DSSOLFDWLRQ�LI�\RX�ZDQW�WR�PRYH�WKH�ZHE�
ILOH�RU�XSGDWH�DQ�DSSOLFDWLRQ�IURP�D�GHYHORSPHQW�VHUYHU�WR�D�GHSOR\PHQW�VHUYHU�

<RX�FDQ�DOVR�VWRS�DQ�DSSOLFDWLRQ�E\�ORDGLQJ�WKH�IROORZLQJ�85/�

+HUH��DSS1DPH�LV�WKH�DSSOLFDWLRQ�QDPH��<RX�FDQQRW�XVH�WKLV�85/�XQOHVV�\RX�KDYH�DFFHVV�
SULYLOHJHV�IRU�WKH�$SSOLFDWLRQ�0DQDJHU�

<RX�PXVW�UHVWDUW�DQ�DSSOLFDWLRQ�HDFK�WLPH�\RX�UHEXLOG�LW��7R�UHVWDUW�DQ�DFWLYH�DSSOLFDWLRQ��VHOHFW�
LW�LQ�WKH�OLVW�RI�DSSOLFDWLRQV�DQG�FOLFN�5HVWDUW��5HVWDUWLQJ�HVVHQWLDOO\�UHLQVWDOOV�WKH�DSSOLFDWLRQ��WKH�
VRIWZDUH�ORRNV�IRU�WKH�VSHFLILHG�ZHE�ILOH��,I�WKHUH�LV�QRW�D�YDOLG�ZHE�ILOH��WKHQ�WKH�$SSOLFDWLRQ�
0DQDJHU�JHQHUDWHV�DQ�HUURU�

<RX�FDQ�DOVR�UHVWDUW�DQ�DSSOLFDWLRQ�E\�ORDGLQJ�WKH�IROORZLQJ�85/�

http://VHUYHU�GRPDLQ/appmgr/control.html?name=DSS1DPH&cmd=start

http://VHUYHU�GRPDLQ/appmgr/control.html?name=DSS1DPH&cmd=stop

http://VHUYHU�GRPDLQ/appmgr/control.html?name=aSS1DPH&cmd=restart
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Running an Application
+HUH��DSS1DPH�LV�WKH�DSSOLFDWLRQ�QDPH��<RX�FDQQRW�XVH�WKLV�85/�XQOHVV�\RX�KDYH�DFFHVV�
SULYLOHJHV�IRU�WKH�$SSOLFDWLRQ�0DQDJHU�

Running an Application
2QFH�\RX�KDYH�FRPSLOHG�DQG�LQVWDOOHG�DQ�DSSOLFDWLRQ��\RX�FDQ�UXQ�LW�LQ�RQH�RI�WZR�ZD\V�

� 6HOHFW�WKH�DSSOLFDWLRQ�QDPH�LQ�WKH�OLVW�RI�DSSOLFDWLRQV��DQG�WKHQ�FOLFN�5XQ��,Q�UHVSRQVH��WKH�
$SSOLFDWLRQ�0DQDJHU�RSHQV�D�QHZ�1DYLJDWRU�ZLQGRZ�WR�DFFHVV�WKH�DSSOLFDWLRQ�

� /RDG�WKH�EDVH�DSSOLFDWLRQ�85/�LQ�1DYLJDWRU�E\�W\SLQJ�LW�LQ�WKH�/RFDWLRQ�ILHOG�

7KH�VHUYHU�WKHQ�JHQHUDWHV�+70/�IRU�WKH�VSHFLILHG�DSSOLFDWLRQ�SDJH�DQG�VHQGV�LW�WR�WKH�FOLHQW�

Debugging an Application
7R�GHEXJ�DQ�DSSOLFDWLRQ��GR�RQH�RI�WKH�IROORZLQJ�

� 6HOHFW�WKH�DSSOLFDWLRQ�QDPH�LQ�WKH�OLVW�RI�DSSOLFDWLRQV��DQG�WKHQ�FOLFN�'HEXJ��DV�GHVFULEHG�
LQ�´8VLQJ�WKH�$SSOLFDWLRQ�0DQDJHU�IRU�'HEXJJLQJ�µ

� /RDG�WKH�DSSOLFDWLRQ·V�GHEXJ�85/��DV�GHVFULEHG�LQ�´8VLQJ�'HEXJ�85/V�µ

<RX�FDQ�XVH�WKH�debug�IXQFWLRQ�WR�GLVSOD\�GHEXJJLQJ�LQIRUPDWLRQ��DV�GHVFULEHG�LQ�´8VLQJ�WKH�
GHEXJ�)XQFWLRQ�µ

2QFH�\RX·YH�VWDUWHG�GHEXJJLQJ�D�-DYD6FULSW�DSSOLFDWLRQ�LQ�WKLV�ZD\��\RX�PD\�QRW�EH�DEOH�WR�VWRS�
RU�UHVWDUW�LW��,Q�WKLV�VLWXDWLRQ��WKH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V�WKH�ZDUQLQJ�´7UDFH�LV�DFWLYH�µ�,I�
WKLV�RFFXUV��GR�WKH�IROORZLQJ�

1. Close any windows running the debugger.

2. Close any windows running the affected application.

3. In the Application Manager, select the affect application and click Run.

<RX�FDQ�QRZ�VWRS�RU�UHVWDUW�WKH�DSSOLFDWLRQ�

Using the Application Manager for Debugging
7R�GHEXJ�DQ�DSSOLFDWLRQ��VHOHFW�LW�LQ�WKH�OLVW�RI�DSSOLFDWLRQV�DQG�WKHQ�FOLFN�'HEXJ��,Q�UHVSRQVH��
WKH�$SSOLFDWLRQ�0DQJHU�RSHQV�D�QHZ�1DYLJDWRU�ZLQGRZ�LQ�ZKLFK�WKH�DSSOLFDWLRQ�UXQV��7KH�
WUDFH�XWLOLW\�DOVR�DSSHDUV��HLWKHU�LQ�D�VHSDUDWH�IUDPH�RI�WKH�ZLQGRZ�FRQWDLQLQJ�WKH�DSSOLFDWLRQ�RU�
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Debugging an Application
LQ�DQRWKHU�ZLQGRZ�DOWRJHWKHU���<RX�FDQ�GHWHUPLQH�WKH�DSSHDUDQFH�RI�WKH�GHEXJ�ZLQGRZ�ZKHQ�
\RX�FRQILJXUH�WKH�GHIDXOW�VHWWLQJV�IRU�WKH�$SSOLFDWLRQ�0DQDJHU��DV�GHVFULEHG�LQ�´&RQILJXULQJ�
'HIDXOW�6HWWLQJV�µ�

7KH�WUDFH�XWLOLW\�GLVSOD\V�WKLV�GHEXJJLQJ�LQIRUPDWLRQ�

� YDOXHV�RI�REMHFW�SURSHUWLHV�DQG�DUJXPHQWV�RI�GHEXJ�IXQFWLRQV�FDOOHG�E\�WKH�DSSOLFDWLRQ

� SURSHUW\�YDOXHV�RI�WKH�request�DQG�client�REMHFWV��EHIRUH�DQG�DIWHU�JHQHUDWLQJ�+70/�
IRU�WKH�SDJH�

� SURSHUW\�YDOXHV�RI�WKH�project�DQG�server�REMHFWV

� LQGLFDWLRQ�RI�ZKHQ�WKH�DSSOLFDWLRQ�DVVLJQV�QHZ�YDOXHV�WR�SURSHUWLHV

� LQGLFDWLRQ�RI�ZKHQ�WKH�UXQWLPH�HQJLQH�VHQGV�FRQWHQW�WR�WKH�FOLHQW

)LJXUH�����VKRZV�ZKDW�\RX�PLJKW�VHH�LI�\RX�GHEXJ�WKH�+DQJPDQ�DSSOLFDWLRQ��

Figure  3-5 Debugging Hangman 
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Deploying an Application
Using Debug URLs
,QVWHDG�RI�XVLQJ�WKH�$SSOLFDWLRQ�0DQDJHU��\RX�PD\�ILQG�LW�PRUH�FRQYHQLHQW�WR�XVH�DQ�
DSSOLFDWLRQ·V�GHEXJ�85/��7R�GLVSOD\�DQ�DSSOLFDWLRQ·V�WUDFH�XWLOLW\�LQ�D�VHSDUDWH�ZLQGRZ��HQWHU�
WKH�IROORZLQJ�85/�

+HUH��DSS1DPH�LV�WKH�QDPH�RI�WKH�DSSOLFDWLRQ��7R�GLVSOD\�WKH�WUDFH�XWLOLW\�LQ�WKH�VDPH�ZLQGRZ�DV�
WKH�DSSOLFDWLRQ��EXW�LQ�D�VHSDUDWH�IUDPH���HQWHU�WKLV�85/�

<RX�FDQQRW�XVH�WKHVH�WZR�85/V�XQOHVV�\RX�KDYH�DFFHVV�SULYLOHJHV�WR�UXQ�WKH�$SSOLFDWLRQ�
0DQDJHU��<RX�PD\�ZDQW�WR�ERRNPDUN�WKH�GHEXJ�85/�IRU�FRQYHQLHQFH�GXULQJ�GHYHORSPHQW�

Using the debug Function 
<RX�FDQ�XVH�WKH�debug�IXQFWLRQ�LQ�\RXU�-DYD6FULSW�DSSOLFDWLRQ�WR�KHOS�WUDFH�SUREOHPV�ZLWK�WKH�
DSSOLFDWLRQ��7KH�debug�IXQFWLRQ�GLVSOD\V�YDOXHV�WR�WKH�DSSOLFDWLRQ�WUDFH�XWLOLW\��)RU�H[DPSOH��
WKH�IROORZLQJ�VWDWHPHQW�GLVSOD\V�WKH�YDOXH�RI�WKH�guess�SURSHUW\�RI�WKH�request�REMHFW�LQ�WKH�
WUDFH�ZLQGRZ�DORQJ�ZLWK�VRPH�LGHQWLI\LQJ�WH[W��

debug ("Current Guess is ", request.guess); 

Deploying an Application
$IWHU�\RX�KDYH�ILQLVKHG�GHYHORSLQJ�DQG�WHVWLQJ�\RXU�DSSOLFDWLRQ��\RX�DUH�UHDG\�WR�GHSOR\�LW�VR�
WKDW�LW�LV�DYDLODEOH�WR�LWV�LQWHQGHG�XVHUV��7KLV�LQYROYHV�WZR�VWHSV�

� PRYLQJ�WKH�DSSOLFDWLRQ�IURP�WKH�GHYHORSPHQW�VHUYHU�WR�WKH�GHSOR\PHQW��SURGXFWLRQ��
VHUYHU�WKDW�LV�DFFHVVLEOH�WR�HQG�XVHUV

http://VHUYHU�GRPDLQ/appmgr/trace.html?name=DSS1DPH

http://VHUYHU�GRPDLQ/appmgr/debug.html?name=DSS1DPH
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Application Manager Details
� DSSO\LQJ�RU�FKDQJLQJ�DFFHVV�UHVWULFWLRQV�WR�WKH�DSSOLFDWLRQ��DV�DSSURSULDWH

<RX�VKRXOG�PRYH�WKH�DSSOLFDWLRQ�ZHE�ILOH�WR�WKH�GHSOR\PHQW�VHUYHU��DORQJ�ZLWK�DQ\�LPDJHV�DQG�
XQFRPSLOHG�+70/�DQG�-DYD6FULSW�ILOHV�WKDW�DUH�QHHGHG��)RU�PRUH�LQIRUPDWLRQ�RQ�KRZ�WR�
GHSOR\�\RXU�DSSOLFDWLRQ�ILOHV��VHH�WKH�:HE�3XEOLVKHU�8VHU·V�*XLGH�

'HSHQGLQJ�RQ�WKH�DSSOLFDWLRQ��\RX�PLJKW�ZDQW�WR�UHVWULFW�DFFHVV�WR�FHUWDLQ�JURXSV�RU�
LQGLYLGXDOV��,Q�VRPH�FDVHV��\RX�PLJKW�ZDQW�DQ\RQH�WR�EH�DEOH�WR�UXQ�WKH�DSSOLFDWLRQ��LQ�WKHVH�
FDVHV�\RX�GRQ·W�QHHG�WR�DSSO\�DQ\�UHVWULFWLRQV�DW�DOO��,I�WKH�DSSOLFDWLRQ�GLVSOD\V�VHQVLWLYH�
LQIRUPDWLRQ�RU�SURYLGHV�DFFHVV�WR�WKH�VHUYHU�ILOH�V\VWHP��\RX�VKRXOG�UHVWULFW�DFFHVV�WR�
DXWKRUL]HG�XVHUV�ZKR�KDYH�WKH�SURSHU�XVHU�QDPH�DQG�SDVVZRUG�

<RX�UHVWULFW�DFFHVV�WR�DQ�DSSOLFDWLRQ�E\�DSSO\LQJ�D�VHUYHU�FRQILJXUDWLRQ�VW\OH�IURP�\RXU�6HUYHU�
0DQDJHU��)RU�LQIRUPDWLRQ�RQ�XVLQJ�6HUYHU�0DQDJHU�DQG�FRQILJXUDWLRQ�VW\OHV��VHH�WKH�L3ODQHW�:HE�
6HUYHU�$GPLQLVWUDWRU·V�*XLGH�

Application Manager Details
7KLV�VHFWLRQ�VKRZV�KRZ�WR�FKDQJH�GHIDXOW�VHWWLQJV�IRU�WKH�$SSOLFDWLRQ�0DQDJHU��,Q�DGGLWLRQ��LW�
WDONV�DERXW�WKH�IRUPDW�RI�WKH�XQGHUO\LQJ�ILOH�LQ�ZKLFK�WKH�$SSOLFDWLRQ�0DQDJHU�VWRUHV�
LQIRUPDWLRQ��

Configuring Default Settings
7R�FRQILJXUH�GHIDXOW�VHWWLQJV�IRU�WKH�$SSOLFDWLRQ�0DQDJHU��FOLFN�&RQILJXUH��LQ�(QWHUSULVH�
6HUYHU���[��RU�3UHIHUHQFHV��LQ�L3ODQHW�:HE�6HUYHU������LQ�WKH�$SSOLFDWLRQ�0DQDJHU·V�WRS�IUDPH��
,Q�UHVSRQVH��WKH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V�WKH�IRUP�VKRZQ�LQ�)LJXUH�����

<RX�FDQ�VSHFLI\�WKHVH�GHIDXOW�YDOXHV�

� :HE�)LOH�3DWK��$�GHIDXOW�GLUHFWRU\�SDWK�IRU�\RXU�GHYHORSPHQW�DUHD��

� 'HIDXOW�3DJH��$�GHIDXOW�QDPH�IRU�WKH�GHIDXOW�SDJH�RI�D�QHZ�DSSOLFDWLRQ�

� ,QLWLDO�3DJH��$�GHIDXOW�QDPH�IRU�WKH�LQLWLDO�SDJH�RI�D�QHZ�DSSOLFDWLRQ�

NOTE ,Q�JHQHUDO��IRU�VHFXULW\�UHDVRQV��\RX�VKRXOG�QRW�GHSOR\�
VRXUFH�ILOHV��
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Application Manager Details
� %XLOW�LQ�0D[LPXP�'DWDEDVH�&RQQHFWLRQV��$�GHIDXOW�YDOXH�IRU�WKH�PD[LPXP�QXPEHU�RI�
GDWDEDVH�FRQQHFWLRQV�\RX�FDQ�PDNH�IRU�WKH�SUHGHILQHG�database�REMHFW���7KLV�LV�
SURYLGHG�IRU�EDFNZDUG�FRPSDWLELOLW\�ZLWK�DSSOLFDWLRQV�WKDW�XVH�GDWDEDVH�REMHFWV��IRU�QHZ�
DSSOLFDWLRQV�WKDW�XVH�D�dbpool�REMHFW��LJQRUH�WKLV�ILHOG��6HH�´'DWDEDVH�&RQQHFWLRQ�3RROV�µ�
RQ�SDJH�����IRU�KRZ�WR�VHW�WKLV�SDUDPHWHU�IRU�D�dbpool�REMHFW��

� ([WHUQDO�/LEUDULHV��$�GHIDXOW�GLUHFWRU\�SDWK�IRU�QDWLYH�H[HFXWDEOHV�OLEUDULHV��

� &OLHQW�2EMHFW�0DLQWHQDQFH��$�GHIDXOW�PDLQWHQDQFH�WHFKQLTXH�IRU�WKH�client�REMHFW�
SURSHUWLHV�

:KHQ�\RX�LQVWDOO�D�QHZ�DSSOLFDWLRQ��WKH�GHIDXOW�LQVWDOODWLRQ�ILHOGV�DUH�XVHG�IRU�WKH�LQLWLDO�VHWWLQJV�

Figure  3-6 Default Settings form 

,Q�DGGLWLRQ��\RX�FDQ�VSHFLI\�WKHVH�SUHIHUHQFHV��VKRZQ�LQ�)LJXUH�����

� &RQILUP�RQ��:KHWKHU�\RX�DUH�SURPSWHG�WR�FRQILUP�\RXU�DFWLRQ�ZKHQ�\RX�UHPRYH��VWDUW��
VWRS��RU�UHVWDUW�DQ�DSSOLFDWLRQ�

� 'HEXJ�2XWSXW��:KHWKHU��ZKHQ�GHEXJJLQJ�DQ�DSSOLFDWLRQ��WKH�DSSOLFDWLRQ�WUDFH�DSSHDUV�LQ�
WKH�VDPH�ZLQGRZ�DV�WKH�DSSOLFDWLRQ�EXW�LQ�DQRWKHU�IUDPH��RU�LQ�D�ZLQGRZ�VHSDUDWH�IURP�
WKH�DSSOLFDWLRQ�
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Application Manager Details
Figure  3-7 Default Settings form with Preferences shown

Under the Hood
7KH�$SSOLFDWLRQ�0DQDJHU�LV�D�FRQYHQLHQW�LQWHUIDFH�IRU�PRGLI\LQJ�WKH�FRQILJXUDWLRQ�ILOH�
$NSHOME\https-VHUYHU,'\config\jsa.conf��ZKHUH�$NSHOME�LV�WKH�GLUHFWRU\�LQ�ZKLFK�
\RX�LQVWDOOHG�WKH�VHUYHU�DQG�VHUYHU,'�LV�WKH�VHUYHU·V�,'��,Q�FDVH�RI�FDWDVWURSKLF�HUURUV��\RX�PD\�
QHHG�WR�HGLW�WKLV�ILOH�\RXUVHOI��,Q�JHQHUDO��WKLV�LV�QRW�UHFRPPHQGHG��EXW�WKH�LQIRUPDWLRQ�LV�
SURYLGHG�KHUH�IRU�WURXEOHVKRRWLQJ�SXUSRVHV�

(DFK�OLQH�LQ�jsa.conf�FRUUHVSRQGV�WR�DQ�DSSOLFDWLRQ��7KH�ILUVW�LWHP�RQ�HDFK�OLQH�LV�WKH�
DSSOLFDWLRQ�QDPH��7KH�UHPDLQLQJ�LWHPV�DUH�LQ�WKH�IRUPDW�name=value��ZKHUH�name�LV�WKH�
QDPH�RI�WKH�LQVWDOODWLRQ�ILHOG��DQG�value�LV�LWV�YDOXH��7KH�SRVVLEOH�YDOXHV�IRU�name�DUH�

� uri��WKH�DSSOLFDWLRQ�QDPH�SRUWLRQ�RI�WKH�EDVH�DSSOLFDWLRQ�85/

� object��SDWK�WR�WKH�DSSOLFDWLRQ�ZHE�ILOH

� home��DSSOLFDWLRQ�GHIDXOW�SDJH

� start��DSSOLFDWLRQ�LQLWLDO�SDJH
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Application Manager Details
� maxdbconnect��GHIDXOW�PD[LPXP�QXPEHU�RI�GDWDEDVH�FRQQHFWLRQV�DOORZHG�IRU�WKH�
SUHGHILQHG�database�REMHFW���7KLV�LV�SURYLGHG�IRU�EDFNZDUG�FRPSDWLELOLW\�ZLWK�
DSSOLFDWLRQV�WKDW�XVH�GDWDEDVH�REMHFWV��IRU�QHZ�DSSOLFDWLRQV�WKDW�XVH�D�dbpool�REMHFW��
LJQRUH�WKLV�ILHOG��6HH�´'DWDEDVH�&RQQHFWLRQ�3RROVµ�IRU�KRZ�WR�VHW�WKLV�SDUDPHWHU�IRU�D�
dbpool�REMHFW��

� library��SDWKV�WR�H[WHUQDO�OLEUDULHV��VHSDUDWHG�E\�FRPPDV�RU�VHPLFRORQV

� client-mode��WHFKQLTXH�IRU�PDLQWDLQLQJ�WKH�client�REMHFW

7KH�jsa.conf�ILOH�LV�OLPLWHG�WR������OLQHV��DQG�HDFK�OLQH�LV�OLPLWHG�WR������FKDUDFWHUV��,I�WKH�
ILHOGV�HQWHUHG�LQ�WKH�$SSOLFDWLRQ�0DQDJHU�FDXVH�D�OLQH�WR�H[FHHG�WKLV�OLPLW��WKH�OLQH�LV�WUXQFDWHG��
7KLV�XVXDOO\�UHVXOWV�LQ�ORVV�RI�WKH�ODVW�LWHP��H[WHUQDO�OLEUDU\�ILOHV��,I�WKLV�RFFXUV��UHGXFH�WKH�
QXPEHU�RI�H[WHUQDO�OLEUDULHV�HQWHUHG�IRU�WKH�DSSOLFDWLRQ��DQG�DGG�WKH�OLEUDULHV�WR�RWKHU�
DSSOLFDWLRQV��%HFDXVH�LQVWDOOHG�OLEUDULHV�DUH�DFFHVVLEOH�WR�DOO�DSSOLFDWLRQV��WKH�DSSOLFDWLRQ�FDQ�VWLOO�
XVH�WKHP�

$�OLQH�WKDW�VWDUWV�ZLWK���LQGLFDWHV�D�FRPPHQW��7KDW�HQWLUH�OLQH�LV�LJQRUHG��<RX�FDQ�DOVR�LQFOXGH�
HPSW\�OLQHV�LQ�WKH�ILOH�

'R�QRW�LQFOXGH�PXOWLSOH�OLQHV�VSHFLI\LQJ�WKH�VDPH�DSSOLFDWLRQ�QDPH��'RLQJ�VR�FDXVHV�HUURUV�LQ�
WKH�$SSOLFDWLRQ�0DQDJHU�
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Part 2

Server-Side JavaScript Features

Quick Start with the Sample Applications

Basics of Server-Side JavaScript

Session Management Service

Other JavaScript Functionality
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Chapter 4

Quick Start with the Sample
Applications

7KLV�FKDSWHU�GHVFULEHV�WKH�VDPSOH�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQV�WKDW�VKLS�ZLWK�1HWVFDSH�
ZHE�VHUYHUV��,W�LQWURGXFHV�XVLQJ�VHUYHU�VLGH�-DYD6FULSW�E\�ZRUNLQJ�ZLWK�WZR�RI�WKH�VLPSOHU�
VDPSOH�DSSOLFDWLRQV��

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� $ERXW�6HUYHU�6LGH�-DYD6FULSW�6DPSOH�$SSOLFDWLRQV

� +HOOR�:RUOG

� +DQJPDQ

About Server-Side JavaScript Sample 
Applications

:KHQ�\RX�LQVWDOO�D�1HWVFDSH�ZHE�VHUYHU��VHYHUDO�VDPSOH�-DYD6FULSW�DSSOLFDWLRQV�DUH�DOVR�
LQVWDOOHG��)RU�DQ�LQWURGXFWLRQ�WR�WKH�IXOO�FDSDELOLWLHV�RI�-DYD6FULSW�DSSOLFDWLRQV��UXQ�WKHP�DQG�
EURZVH�WKHLU�VRXUFH�FRGH��<RX�FDQ�DOVR�PRGLI\�WKHVH�DSSOLFDWLRQV�DV�\RX�OHDUQ�DERXW�
-DYD6FULSW·V�FDSDELOLWLHV��%RWK�WKH�VRXUFH�ILOHV�DQG�WKH�DSSOLFDWLRQ�H[HFXWDEOHV�IRU�WKHVH�
DSSOLFDWLRQV�DUH�LQVWDOOHG�LQ�WKH�$NSHOME\plugins\samples\js�GLUHFWRU\��ZKHUH�$NSHOME�
LV�WKH�GLUHFWRU\�LQ�ZKLFK�\RX�LQVWDOOHG�WKH�VHUYHU�

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�VDPSOH�DSSOLFDWLRQV�

Table  4-1 Sample JavaScript applications 

Basic concepts

world “Hello World” application.
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About Server-Side JavaScript Sample Applications
hangman The word-guessing game.

cipher Word game that has the player guess a cipher.

LiveWire Database Service1

dbadmin Simple interactive SQL access using LiveWire.

If you have restricted access to the Application Manager, this 
sample is also protected with the server administrator’s user 
name and password.

The Maximum Database Connections field for this 
application modifies a dbpool object.

videoapp Complete video store application using a relational database 
of videos.

LiveConnect

bugbase Simple bug entry sample using LiveConnect.

Other sample applications

sendmail Demonstrates the ability to send email messages from your 
JavaScript application.

viewer Allows you to view files on the server, using JavaScript’s 
File class.

For security reasons this application is not automatically 
installed with the Netscape server. If you install it, be sure to 
restrict access. Otherwise, unauthorized persons may be able 
to read and write files on your server. For information on 
restricting access to an application, see the administrator’s 
guide for your web server.

jsaccall Sample using external native libraries and providing access 
to CGI variables.

1. These sample applications work only if you have a supported database server installed on your
network and have configured the client software correctly. For more information, see Chapter 10,
“Configuring Your Database�µ These applications are discussed in Chapter 13, “Videoapp Sample
Application�µ Before using videoapp, follow the instructions to set them up found in that chapter.

Table  4-1 Sample JavaScript applications  (Continued)
72 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



Hello World
7KH�UHVW�RI�WKLV�FKDSWHU�ZDONV�\RX�WKURXJK�WZR�RI�WKH�VLPSOHU�VDPSOHV��JLYLQJ�\RX�D�IHHO�IRU�
ZRUNLQJ�ZLWK�-DYD6FULSW�DSSOLFDWLRQV��)RU�QRZ��GRQ·W�ZRUU\�DERXW�DQ\�RI�WKH�GHWDLOV��7KLV�
GLVFXVVLRQ�LV�LQWHQGHG�RQO\�WR�JLYH�\RX�D�URXJK�LGHD�RI�WKH�FDSDELOLWLHV�RI�-DYD6FULSW�
DSSOLFDWLRQV��'HWDLOV�DUH�GLVFXVVHG�LQ�ODWHU�FKDSWHUV��

&KDSWHU�����´9LGHRDSS�6DPSOH�$SSOLFDWLRQµ�GLVFXVVHV�WKH�videoapp�DSSOLFDWLRQ�LQ�GHWDLO��
<RX�VKRXOG�UHDG�WKDW�FKDSWHU�ZKHQ�\RX·UH�UHDG\�WR�VWDUW�ZRUNLQJ�ZLWK�WKH�/LYH:LUH�'DWDEDVH�
6HUYLFH�

Hello World
,Q�WKLV�VHFWLRQ��\RX�UXQ�+HOOR�:RUOG��WKH�VLPSOHVW�VDPSOH�DSSOLFDWLRQ��DQG�JHW�DQ�LQWURGXFWLRQ�
WR�WKH�IROORZLQJ�SURFHGXUHV�

� 5HDGLQJ�-DYD6FULSW�VRXUFH�ILOHV

� (PEHGGLQJ�-DYD6FULSW�LQ�+70/

� %XLOGLQJ�DQG�UHVWDUWLQJ�DQ�DSSOLFDWLRQ

7R�JHW�VWDUWHG�ZLWK�WKH�VDPSOH�DSSOLFDWLRQV��\RX�QHHG�WR�DFFHVV�WKH�-DYD6FULSW�$SSOLFDWLRQ�
0DQDJHU��<RX�FDQ�GR�VR�E\�ORDGLQJ�WKH�IROORZLQJ�85/�LQ�1DYLJDWRU�

http://server.domain/appmgr

,Q�WKLV�DQG�RWKHU�85/V�WKURXJKRXW�WKLV�PDQXDO��VHUYHU�UHSUHVHQWV�WKH�QDPH�RI�WKH�VHUYHU�RQ�
ZKLFK�\RX�UXQ�\RXU�DSSOLFDWLRQ��VXFK�DV�research1�RU�www��DQG�GRPDLQ�UHSUHVHQWV�\RXU�
,QWHUQHW�GRPDLQ�QDPH��VXFK�DV�netscape.com�RU�uiuc.edu��,I�\RXU�VHUYHU�KDV�6HFXUH�
6RFNHWV�/D\HU��66/��HQDEOHG��XVH�https�LQVWHDG�RI�http�LQ�WKH�85/�

,Q�WKH�$SSOLFDWLRQ�0DQDJHU��VHOHFW�world�LQ�WKH�OHIW�IUDPH�DQG�FOLFN�WKH�5XQ�EXWWRQ��
$OWHUQDWLYHO\��\RX�FDQ�HQWHU�WKH�DSSOLFDWLRQ�85/�LQ�WKH�1DYLJDWRU�/RFDWLRQ�ILHOG�

http://server.domain/world

NOTE ,Q�DGGLWLRQ�WR�VDPSOH�DSSOLFDWLRQV��WKH�
$NSHOME\plugins\samples\js�GLUHFWRU\�DOVR�
FRQWDLQV�DQ�DSSOLFDWLRQ�QDPHG�metadata��7KLV�
DSSOLFDWLRQ�LV�XVHG�E\�9LVXDO�-DYD6FULSW��:KLOH�\RX�DUH�
ZHOFRPH�WR�EURZVH�LWV�VRXUFH�FRGH��GR�QRW�PRGLI\�WKH�
H[HFXWDEOH�
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Hello World
,Q�UHVSRQVH��WKH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V�WKH�SDJH�VKRZQ�LQ�)LJXUH������

Figure  4-1 Hello World 

)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�$SSOLFDWLRQ�0DQDJHU��VHH�&KDSWHU����´0HFKDQLFV�RI�'HYHORSLQJ�
-DYD6FULSW�$SSOLFDWLRQV�µ

What Hello World Does
7KLV�DSSOLFDWLRQ�LOOXVWUDWHV�WZR�LPSRUWDQW�FDSDELOLWLHV��PDLQWDLQLQJ�D�GLVWLQFW�FOLHQW�VWDWH�IRU�
PXOWLSOH�FOLHQWV�DQG�PDLQWDLQLQJ�D�SHUVLVWHQW�DSSOLFDWLRQ�VWDWH��6SHFLILFDOO\��LW�SHUIRUPV�WKHVH�
IXQFWLRQV�

� 'LVSOD\V�WKH�,3�DGGUHVV�RI�WKH�FOLHQW�DFFHVVLQJ�LW

� 'LVSOD\V�WKH�QDPHV�HQWHUHG�SUHYLRXVO\�DQG�SURYLGHV�D�VLPSOH�IRUP�IRU�WKH�XVHU�WR�HQWHU�D�
QDPH

� 'LVSOD\V�WKH�QXPEHU�RI�WLPHV�WKH�XVHU�KDV�SUHYLRXVO\�DFFHVVHG�WKH�SDJH�DQG�WKH�WRWDO�
QXPEHU�RI�WLPHV�WKH�SDJH�KDV�EHHQ�DFFHVVHG�E\�DQ\RQH
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Hello World
7KH�ILUVW�WLPH�D�XVHU�DFFHVVHV�WKLV�SDJH��WKH�YDOXHV�IRU�ERWK�QDPHV�DUH�QRW�GHILQHG��7KH�QXPEHU�
RI�WLPHV�WKH�XVHU�KDV�SUHYLRXVO\�DFFHVVHG�WKH�SDJH�LV����WKH�WRWDO�QXPEHU�RI�WLPHV�LW�KDV�EHHQ�
DFFHVVHG�LV���

7\SH�\RXU�QDPH�DQG�FOLFN�(QWHU��7KH�SDJH�QRZ�VKRZV�WKH�QDPH�\RX�HQWHUHG�IROORZLQJ�WKH�WH[W�
´7KLV�WLPH�\RX�DUH�µ�%RWK�QXPEHUV�RI�DFFHVVHV�KDYH�EHHQ�LQFUHPHQWHG��7KLV�DFWLRQ�LOOXVWUDWHV�
VLPSOH�IRUP�SURFHVVLQJ��(QWHU�DQRWKHU�QDPH�DQG�FOLFN�(QWHU��7KH�SDJH�QRZ�VKRZV�WKH�QHZ�
QDPH�IROORZLQJ�WKH�WH[W�´7KLV�WLPH�\RX�DUHµ�DQG�WKH�SUHYLRXV�QDPH�IROORZLQJ�WKH�WH[W�´/DVW�
WLPH�\RX�ZHUH�µ�$JDLQ��ERWK�QXPEHUV�RI�DFFHVVHV�KDYH�EHHQ�LQFUHPHQWHG�

,I�\RX�DFFHVV�WKH�DSSOLFDWLRQ�IURP�DQRWKHU�LQVWDQFH�RI�WKH�1DYLJDWRU��RU�IURP�DQRWKHU�
FRPSXWHU���WKH�SDJH�GLVSOD\V�WKH�WRWDO�QXPEHU�RI�DFFHVVHV�DQG�WKH�QXPEHU�RI�DFFHVVHV�E\�HDFK�
LQVWDQFH�RI�1DYLJDWRU��QRW�MXVW�E\�WKDW�SDUWLFXODU�LQVWDQFH�

Looking at the Source Script
1RZ�WDNH�D�ORRN�DW�WKH�-DYD6FULSW�VRXUFH�VFULSW�IRU�WKLV�DSSOLFDWLRQ��8VLQJ�\RXU�IDYRULWH�WH[W�
HGLWRU��RSHQ�WKH�ILOH�$NSHOME\plugins\samples\js\world\hello.html��ZKHUH�
$NSHOME�LV�WKH�GLUHFWRU\�LQ�ZKLFK�\RX�LQVWDOOHG�WKH�1HWVFDSH�VHUYHU��7KH�ILOH�EHJLQV�ZLWK�VRPH�
W\SLFDO�+70/�

<html>
<head> 
<title> Hello World </title>
</head>
<body>
<h1> Hello World </h1>
<p>Your IP address is <server>write(request.ip);</server>
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Hello World
7KH�SERVER�WDJV�LQ�WKH�ERWWRP�OLQH�HQFORVH�-DYD6FULSW�FRGH�WKDW�LV�H[HFXWHG�RQ�WKH�VHUYHU��,Q�
WKLV�FDVH��WKH�VWDWHPHQW�write(request.ip)�GLVSOD\V�WKH�ip�SURSHUW\�RI�WKH�request�
REMHFW��WKH�,3�DGGUHVV�RI�WKH�FOLHQW�DFFHVVLQJ�WKH�SDJH���7KH�write�IXQFWLRQ�LV�YHU\�LPSRUWDQW�
LQ�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQV��EHFDXVH�\RX�XVH�LW�WR�DGG�WKH�YDOXHV�RI�-DYD6FULSW�
H[SUHVVLRQV�WR�WKH�+70/�SDJH�VHQW�WR�WKH�FOLHQW�

7KH�request�REMHFW�LV�SDUW�RI�WKH�-DYD6FULSW�6HVVLRQ�0DQDJHPHQW�6HUYLFH��)RU�D�IXOO�
GHVFULSWLRQ�RI�LW��VHH�&KDSWHU����´6HVVLRQ�0DQDJHPHQW�6HUYLFH�µ�7KH�write�IXQFWLRQ�LV�RQH�RI�
WKH�IXQFWLRQV�-DYD6FULSW�GHILQHV�WKDW�LV�QRW�DVVRFLDWHG�ZLWK�D�VSHFLILF�REMHFW��)RU�LQIRUPDWLRQ�RQ�
WKH�write�IXQFWLRQ��VHH�´&RQVWUXFWLQJ�WKH�+70/�3DJH�µ

7KHQ�FRPH�VRPH�VWDWHPHQWV�\RX�VKRXOGQ·W�ZRUU\�DERXW�TXLWH�\HW��7KHVH�DUH�WKH�QH[W�
VWDWHPHQWV�RI�LQWHUHVW�

<server> client.oldname = request.newname;</server>

7KLV�VWDWHPHQW�DVVLJQV�WKH�YDOXH�RI�WKH�newname�SURSHUW\�RI�WKH�request�REMHFW�WR�WKH�
oldname�SURSHUW\�RI�WKH�client REMHFW��7KH�client�REMHFW�LV�DOVR�SDUW�RI�WKH�-DYD6FULSW�
6HVVLRQ�0DQDJHPHQW�6HUYLFH��)RU�D�IXOO�GHVFULSWLRQ�RI�LW��VHH�&KDSWHU����´6HVVLRQ�0DQDJHPHQW�
6HUYLFH�µ�)RU�QRZ��MXVW�UHDOL]H�WKDW�client�FDQ�KROG�LQIRUPDWLRQ�DERXW�DQ�DSSOLFDWLRQ�VSHFLILF�
WR�D�SDUWLFXODU�EURZVHU�UXQQLQJ�WKDW�DSSOLFDWLRQ�

7KH�YDOXH�RI�request.newname�LV�VHW�ZKHQ�D�XVHU�HQWHUV�D�YDOXH�LQ�WKH�IRUP��/DWHU�LQ�WKH�ILOH�
\RX·OO�ILQG�WKHVH�IRUP�VWDWHPHQWV�

<form method="post" action="hello.html">
<input type="text" name="newname" size="20">

7KH�YDOXH�RI�WKH�IRUP·V�ACTION�DWWULEXWH�LV�hello.html��WKH�FXUUHQW�ILOHQDPH���7KLV�PHDQV�
WKDW�ZKHQ�WKH�XVHU�VXEPLWV�WKH�IRUP�E\�FOLFNLQJ�(QWHU�RU�SUHVVLQJ�WKH�(QWHU�NH\��1DYLJDWRU�
UHORDGV�WKH�FXUUHQW�SDJH��,Q�JHQHUDO��ACTION�FDQ�EH�DQ\�SDJH�LQ�D�-DYD6FULSW�DSSOLFDWLRQ�

7KH�YDOXH�RI�WKH�NAME�DWWULEXWH�RI�WKH�WH[W�ILHOG�LV�newname��:KHQ�WKH�SDJH�LV�VXEPLWWHG��WKLV�
VWDWHPHQW�DVVLJQV�ZKDWHYHU�WKH�XVHU�KDV�HQWHUHG�LQ�WKH�WH[W�ILHOG�WR�WKH�newname�SURSHUW\�RI�
WKH�request�REMHFW��UHIHUUHG�WR�LQ�-DYD6FULSW�DV�request.newname.�7KH�YDOXHV�RI�IRUP�
HOHPHQWV�DOZD\V�FRUUHVSRQG�WR�SURSHUWLHV�RI�WKH�request�REMHFW��3URSHUWLHV�RI�WKH�request�
REMHFW�ODVW�RQO\�IRU�D�VLQJOH�FOLHQW�UHTXHVW�

$�IHZ�OLQHV�GRZQ��WKHUH�LV�DQRWKHU�SERVER�WDJ��LQGLFDWLQJ�WKDW�WKH�IROORZLQJ�OLQHV�DUH�
VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV��+HUH�LV�WKH�ILUVW�JURXS�RI�VWDWHPHQWV�

if (client.number == null)
client.number = 0

else
client.number = 1 + parseInt (client.number, 10)
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Hello World
7KLV�FRQGLWLRQDO�VWDWHPHQW�FKHFNV�ZKHWKHU�WKH�number�SURSHUW\�RI�WKH�client�REMHFW�KDV�
EHHQ�LQLWLDOL]HG��,I�QRW��WKHQ�WKH�FRGH�LQLWLDOL]HV�LW�WR����RWKHUZLVH��LW�LQFUHPHQWV�number�E\���
XVLQJ�WKH�-DYD6FULSW�parseInt�IXQFWLRQ��ZKLFK�FRQYHUWV�WKH�VWULQJ�YDOXH�WR�D�QXPEHU��%HFDXVH�
WKH�SUHGHILQHG�client�REMHFW�FRQYHUWV�DOO�SURSHUW\�YDOXHV�WR�VWULQJV��\RX�PXVW�XVH�parseInt�
RU�parseFloat�WR�FRQYHUW�WKHVH�YDOXHV�WR�QXPEHUV�

%HFDXVH�number�LV�D�SURSHUW\�RI�WKH�client�REMHFW��LW�LV�GLVWLQFW�IRU�HDFK�GLIIHUHQW�FOLHQW�WKDW�
DFFHVVHV�WKH�DSSOLFDWLRQ��7KLV�YDOXH�LQGLFDWHV�WKH�QXPEHU�RI�WLPHV�´\RX�KDYH�EHHQ�KHUH�µ

7R�WUDFN�WKH�WRWDO�QXPEHU�RI�DFFHVVHV��\RX�XVH�WKH�project�REMHFW��EHFDXVH�LW�LV�VKDUHG�E\�DOO�
FOLHQWV�DFFHVVLQJ�WKH�DSSOLFDWLRQ��3URSHUWLHV�RI�WKH�project�REMHFW�SHUVLVW�XQWLO�WKH�DSSOLFDWLRQ�
LV�VWRSSHG��7KH�QH[W�JURXS�RI�VWDWHPHQWV�WUDFNV�DFFHVVHV�

7KH�ILUVW�VWDWHPHQW�XVHV�WKH�lock�PHWKRG�RI�WKH�project�REMHFW��7KLV�JLYHV�WKH�FOLHQW�
WHPSRUDU\�H[FOXVLYH�DFFHVV�WR�WKH�project�REMHFW��$QRWKHU�if�VWDWHPHQW�FKHFNV�ZKHWKHU�
project.number�KDV�EHHQ�GHILQHG��,I�QRW��WKHQ�WKH�FRGH�LQLWLDOL]HV�LW�WR����RWKHUZLVH��WKH�
FRGH�LQFUHPHQWV�LW�E\����)LQDOO\��WKH�unlock�PHWKRG�UHOHDVHV�WKH�project�REMHFW�VR�WKDW�
RWKHU�FOLHQWV�FDQ�DFFHVV�LW�

7KH�ILQDO�VWDWHPHQWV�LQ�WKH�ILOH�GLVSOD\�WKH�YDOXHV�RI�client.number�DQG�project.number�

project.lock() 
if (project.number == null)

project.number = 0
else

project.number = 1 + project.number
project.unlock()

<p>You have been here <server>write(client.number);</server> 
times.
<br>This page has been accessed <server>write(project.number);
</server> times.
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Hello World
Modifying Hello World
,Q�WKLV�VHFWLRQ��\RX�PRGLI\��UHFRPSLOH��DQG�UHVWDUW�WKLV�VDPSOH�DSSOLFDWLRQ��7R�HGLW�WKH�VRXUFH�
ILOH��\RX�PXVW�ILUVW�GHWHUPLQH�ZKHUH�LW�LV��,Q�FDVH�\RX�GRQ·W�UHPHPEHU��WKH�$SSOLFDWLRQ�0DQDJHU�
VKRZV�WKH�GLUHFWRU\�SDWK�RI�WKH�DSSOLFDWLRQ�H[HFXWDEOH��WKH�ILOH�WKDW�KDV�WKH�VXIIL[�.web���7KH�
VRXUFH�ILOH��hello.html��VKRXOG�EH�LQ�WKH�VDPH�GLUHFWRU\��(GLW�WKH�ILOH�ZLWK�\RXU�IDYRULWH�WH[W�
HGLWRU��7KH�+70/�ILOH�VWDUWV�ZLWK�WKHVH�VWDWHPHQWV�

$GG�D�OLQH�WKDW�GLVSOD\V�WKH�W\SH�RI�EURZVHU�WKH�XVHU�KDV�

<p>You are using <server>write(request.agent)</server>

,I�\RX�ZDQW��\RX�FDQ�DOVR�SHUVRQDOL]H�WKH�KHDGLQJ�RI�WKH�SDJH��IRU�H[DPSOH��\RX�FRXOG�PDNH�WKH�
WLWOH�´)UHG·V�+HOOR�:RUOG�µ

:KHQ�\RX·YH�ILQLVKHG�PRGLI\LQJ�WKH�ILOH��UXQ�WKH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU��$W�WKH�
FRPPDQG�SURPSW��FKDQJH�WR�WKH�GLUHFWRU\�FRQWDLQLQJ�WKH�VRXUFH�FRGH��7\SH�WKLV�OLQH�DW�WKH�
FRPPDQG�SURPSW�WR�FRPSLOH�WKH�DSSOLFDWLRQ�

jsac -v -o hello.web hello.html

<html>
<head> <title> Hello World </title> </head>
<body>
<h1> Hello World </h1>
<p>Your IP address is <server>write(request.ip);</server>
<server>
write ("<P>Last time you were " + client.oldname + ".");
</server>
<p>This time you are <server>write(request.newname);</server>
<server>client.oldname = request.newname; </server>
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Hangman
$OWHUQDWLYHO\��IURP�WKDW�GLUHFWRU\�\RX�FDQ�UXQ�WKH�build�VFULSW��IRU�8QL[��RU�build.bat�
VFULSW��IRU�17���,Q�HLWKHU�FDVH��WKH�FRPSLOHU�VWDUWV�DQG�GLVSOD\V�PHVVDJHV��7KH�ILQDO�PHVVDJH�
VKRXOG�EH�´&RPSLOHG�DQG�OLQNHG�VXFFHVVIXOO\�µ

3XEOLVK�WKH�DSSOLFDWLRQ·V�ILOHV�RQ�\RXU�GHYHORSPHQW�VHUYHU��7R�UHVWDUW��DFFHVV�WKH�$SSOLFDWLRQ�
0DQDJHU��VHOHFW�+HOOR�:RUOG��WKHQ�FKRRVH�5HVWDUW��7KLV�ORDGV�WKH�QHZO\�FRPSLOHG�YHUVLRQ�RI�
WKH�DSSOLFDWLRQ�LQWR�WKH�VHUYHU��<RX�FDQ�WKHQ�UXQ�WKH�DSSOLFDWLRQ�E\�FKRRVLQJ�5XQ��$�ZLQGRZ�
RSHQV�ZLWK�+HOOR�:RUOG��<RX�VHH�WKH�FKDQJHV�\RX�PDGH�WR�WKH�DSSOLFDWLRQ�

Hangman
,Q�WKLV�VHFWLRQ��\RX�UXQ�DQG�PRGLI\�WKH�+DQJPDQ�VDPSOH�DSSOLFDWLRQ�DQG�JHW�DQ�LQWURGXFWLRQ�
WR�

� 8VLQJ�D�-DYD6FULSW�RQO\�VRXUFH�ILOH

� &RUUHFWLQJ�FRPSLOH�WLPH�HUURUV

� 8VLQJ�WKH�WUDFH�XWLOLW\�IRU�UXQWLPH�GHEXJJLQJ

+DQJPDQ�LV�D�FODVVLF�ZRUG�JDPH�LQ�ZKLFK�WKH�SOD\HUV�WU\�WR�JXHVV�D�VHFUHW�ZRUG��7KH�XQNQRZQ�
OHWWHUV�LQ�WKH�ZRUG�DUH�GLVSOD\HG�RQ�WKH�VFUHHQ�DV�DVWHULVNV��WKH�DVWHULVNV�DUH�UHSODFHG�DV�D�SOD\HU�
JXHVVHV�WKH�FRUUHFW�OHWWHUV��:KHQ�WKH�JXHVV�LV�LQFRUUHFW��RQH�PRUH�SDUW�RI�WKH�KDQJHG�PDQ�LV�
GUDZQ��7KH�JDPH�DOVR�VKRZV�WKH�LQFRUUHFW�OHWWHUV�\RX�KDYH�JXHVVHG�

:KHQ�WKH�KDQJHG�PDQ�LV�FRPSOHWHO\�GUDZQ��WKH�SOD\HU�ORVHV�WKH�JDPH��7KH�SOD\HU�ZLQV�E\�
JXHVVLQJ�DOO�WKH�OHWWHUV�LQ�WKH�ZRUG�EHIRUH�WKH�PDQ�LV�KDQJHG��,Q�WKLV�VLPSOH�YHUVLRQ�RI�WKH�
JDPH��WKHUH�DUH�RQO\�WKUHH�SRVVLEOH�VHFUHW�ZRUGV��$IWHU�D�JDPH��WKH�SOD\HU�FDQ�FKRRVH�WR�SOD\�
DJDLQ��DQG�XVH�WKH�QH[W�VHFUHW�ZRUG��RU�TXLW�

5XQ�WKH�+DQJPDQ�DSSOLFDWLRQ�E\�VHOHFWLQJ�+DQJPDQ�LQ�WKH�$SSOLFDWLRQ�0DQDJHU�DQG�FOLFNLQJ�
5XQ��$OWHUQDWLYHO\��\RX�FDQ�ORDG�WKH�DSSOLFDWLRQ�85/�LQ�1DYLJDWRU�

http://server.domain/hangman
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Hangman
,Q�UHVSRQVH��WKH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V�WKH�SDJH�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH�

Figure  4-2 Hangman 

3OD\�WKH�JDPH�WR�JHW�D�IHHO�IRU�LW�

Looking at the Source Files
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�VRXUFHV�ILOHV�IRU�+DQJPDQ�

Table  4-2 Hangman source files 

hangman.html The main page for the application. This page is installed as 
the default page for Hangman in the Application Manager. 
It is displayed if the user enters just the hangman URL, 
with no specific page.

hangman.js A file containing only server-side JavaScript functions used 
in hangman.html.
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Hangman
0RVW�RI�WKH�DSSOLFDWLRQ�ORJLF�LV�LQ�hangman.html��7KH�EDVLF�ORJLF�LV�VLPSOH�

1. For a new game, initialize the secret word and other variables.

2. If the player correctly guessed a letter, substitute it into the answer.

3. If the guess was wrong, increment the number of wrong (missed) guesses.

4. Check whether the user has won or lost.

5. Draw the current version of the hanged man, using a GIF image based on the 
number of wrong guesses.

7KH�ERG\�RI�WKH�+70/�ILOH�hangman.html�VWDUWV�ZLWK�VRPH�-DYD6FULSW�FRGH�LQVLGH�D�SERVER�
WDJ��)LUVW�FRPHV�FRGH�WR�LQLWLDOL]H�D�QHZ�JDPH�

youwon.html
youlost.html
thanks.html

The pages displayed when a player wins, loses, and 
finishes playing the game, respectively.

images directory Contains the Hangman images, hang0.gif, hang1.gif, 
and so on.

rules.html Contains text explaining the game. This file is not compiled 
with the application; it is included as an example of an 
uncompiled application page that is part of the same site.

if (client.gameno == null) {
client.gameno = 1;
client.newgame = "true";

}
if (client.newgame == "true") {

if (client.gameno % 3 == 1)
client.word = "LIVEWIRE";

if (client.gameno % 3 == 2)
client.word = "NETSCAPE";
if (client.gameno % 3 == 0)

client.word = "JAVASCRIPT";
client.answer = InitAnswer(client.word);
client.used = "";
client.num_misses = 0;

}
client.newgame = "false";

Table  4-2 Hangman source files  (Continued)
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Hangman
7KLV�FRGH�PDNHV�H[WHQVLYH�XVH�RI�WKH�client�REMHFW�WR�VWRUH�LQIRUPDWLRQ�DERXW�WKLV�FOLHQW�
SOD\LQJ�WKH�JDPH��%HFDXVH�WKHUH�LV�QR�VWDWH�WKDW�QHHGV�WR�EH�VDYHG�EHWZHHQ�XVHV�RI�WKLV�VDPH�
DSSOLFDWLRQ�E\�GLIIHUHQW�FOLHQWV��WKH�FRGH�GRHVQ·W�XVH�WKH�project�RU�server�REMHFWV�

7KH�ILUVW�VWDWHPHQW�GHWHUPLQHV�ZKHWKHU�WKH�SOD\HU�KDV�SOD\HG�EHIRUH��E\�FKHFNLQJ�LI�
client.gameno�H[LVWV��LI�QRW��WKH�FRGH�LQLWLDOL]HV�LW�WR���DQG�VHWV�client.newgame�WR�true��
7KHQ��VRPH�VLPSOH�ORJLF�DVVLJQV�WKH�´VHFUHW�ZRUGµ�WR�client.word;�WKHUH�DUH�MXVW�WKUHH�
VHFUHW�ZRUGV�WKDW�SOD\HUV�F\FOH�WKURXJK�DV�WKH\�SOD\�WKH�JDPH��7KH�client.gameno�SURSHUW\�
NHHSV�WUDFN�RI�KRZ�PDQ\�WLPHV�D�SDUWLFXODU�SOD\HU�KDV�SOD\HG��7KH�ILQDO�SDUW�RI�LQLWLDOL]DWLRQ�
XVHV�InitAnswer��D�IXQFWLRQ�GHILQHG�LQ�hangman.js��WR�LQLWLDOL]H�client.answer�WR�D�
VWULQJ�RI�DVWHULVNV�

7KHQ�FRPHV�D�EORFN�RI�VWDWHPHQWV�WR�SURFHVV�WKH�SOD\HU·V�JXHVV�

if (request.guess != null) {
request.guess = request.guess.toUpperCase().substring(0,1);
client.used = client.used + request.guess + " ";
request.old_answer = client.answer;
client.answer = Substitute (request.guess, client.word,
client.answer);
if (request.old_answer == client.answer)
client.num_misses = parseInt(client.num_misses) + 1;

}
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Hangman
7KH�if�VWDWHPHQW�GHWHUPLQHV�ZKHWKHU�WKH�SOD\HU�KDV�PDGH�D�JXHVV��HQWHUHG�D�OHWWHU�LQ�WKH�IRUP�
ILHOG���,I�VR��WKH�FRGH�FDOOV�Substitute��DQRWKHU�IXQFWLRQ�GHILQHG�LQ�hangman.js��WR�
VXEVWLWXWH�WKH�JXHVVHG�OHWWHU�LQWR�client.answer��7KLV�PDNHV�client.answer�WKH�DQVZHU�
VR�IDU��IRU�H[DPSOH��´17$3µ��

7KH�VHFRQG�if�VWDWHPHQW�FKHFNV�ZKHWKHU�client.answer�KDV�FKDQJHG�VLQFH�WKH�ODVW�JXHVV��LI�
QRW��WKHQ�WKH�FRGH�LQFUHPHQWV�client.num_misses�WR�NHHS�WUDFN�RI�WKH�QXPEHU�RI�LQFRUUHFW�
JXHVVHV��<RX�PXVW�DOZD\V�XVH�parseInt�WR�ZRUN�ZLWK�LQWHJHU�SURSHUW\�YDOXHV�RI�WKH�
SUHGHILQHG�client�REMHFW�

$V�VKRZQ�LQ�WKH�IROORZLQJ�FRGH��WKH�ILQDO�if�VWDWHPHQW�LQ�WKH�-DYD6FULSW�FRGH�FKHFNV�ZKHWKHU�
WKH�SOD\HU�KDV�ZRQ�RU�ORVW��DQG�UHGLUHFWV�WKH�FOLHQW�DFFRUGLQJO\��7KH�redirect�IXQFWLRQ�RSHQV�
WKH�VSHFLILHG�+70/�ILOH�DQG�SDVVHV�FRQWURO�WR�LW�

7KLV�LV�WKH�HQG�RI�WKH�LQLWLDO�SERVER�WDJ��+70/��DXJPHQWHG�ZLWK�PRUH�-DYD6FULSW�H[SUHVVLRQV��
EHJLQV��7KH�KDQJHG�PDQ�LV�GUDZQ�E\�XVLQJ�D�EDFNTXRWHG�-DYD6FULSW�H[SUHVVLRQ�LQVLGH�DQ�
+70/�IMG�WDJ�

<IMG SRC=‘"images\hang" + client.num_misses + ".gif"‘>

7KH�HQWLUH�H[SUHVVLRQ�EHWZHHQ�WKH�WZR�EDFNTXRWHV��‘ ��LV�D�-DYD6FULSW�VWULQJ��,W�FRQVLVWV�RI�WKH�
VWULQJ�OLWHUDO�images\hang �FRQFDWHQDWHG�ZLWK�WKH�YDOXH�RI�client.num_misses ��ZKLFK�
UHSUHVHQWV�DQ�LQWHJHU�EXW�LV�VWRUHG�DV�D�VWULQJ���FRQFDWHQDWHG�ZLWK�WKH�VWULQJ�OLWHUDO�.gif ��7KHUH�
DUH�VL[�*,)�ILOHV�FRQWDLQLQJ�WKH�KDQJHG�PDQ�LQ�GLIIHUHQW�VWDJHV�RI�FRPSOHWLRQ��image0.gif ��
image1.gif ��DQG�VR�RQ��7KH�EDFNTXRWHG�-DYD6FULSW�JHQHUDWHV�+70/�RI�WKH�IRUP�

<IMG SRC="images\hang0.gif">

7KHVH�OLQHV�IROORZ�

if (client.answer == client.word)
redirect(addClient("youwon.html")); 

else if (client.num_misses > 6)
redirect(addClient("youlost.html"));

<PRE><SERVER>write(client.answer)</SERVER></PRE>
You have used the following letters so far: 
<SERVER>write(client.used)</SERVER>
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Hangman
7KH\�GLVSOD\�WKH�YDOXH�RI�client.answer��WKH�ZRUG�FRQWDLQLQJ�DOO�WKH�FRUUHFWO\�JXHVVHG�
OHWWHUV��DQG�DOO�WKH�JXHVVHG�OHWWHUV�

7KH�UHPDLQGHU�RI�WKH�ILOH�FRQVLVWV�RI�VWDQGDUG�+70/��2QH�LPSRUWDQW�WKLQJ�WR�QRWLFH�LV�WKDW�WKH�
ACTION�DWWULEXWH�RI�WKH�FORM�WDJ�VSHFLILHV�hangman.html�DV�WKH�85/�WR�ZKLFK�WR�VXEPLW�
WKH�IRUP��7KDW�PHDQV�ZKHQ�\RX�VXEPLW�WKH�IRUP��WKH�SDJH�LV�UHORDGHG�ZLWK�WKH�VSHFLILHG�IRUP�
YDOXHV�

([DPLQH�hangman.js��DQ�H[DPSOH�RI�D�VHUYHU�VLGH�-DYD6FULSW�RQO\�VRXUFH�ILOH��,W�GHILQHV�WZR�
IXQFWLRQV��InitAnswer�DQG�Substitute��XVHG�LQ�WKH�DSSOLFDWLRQ��1RWLFH�WKDW�\RX�GR�QRW�XVH�
SERVER�WDJV�LQ�D�-DYD6FULSW�RQO\�ILOH�

Debugging Hangman
<RX�FDQ�H[SHULPHQW�PRUH�ZLWK�-DYD6FULSW�WR�JHW�D�IHHO�IRU�GHYHORSLQJ�DSSOLFDWLRQV��2QH�
LPSRUWDQW�WDVN�WR�PDVWHU�LV�GHEXJJLQJ��,Q�WKH�$SSOLFDWLRQ�0DQDJHU��VHOHFW�+DQJPDQ�DQG�
FKRRVH�'HEXJ��7KH�$SSOLFDWLRQ�0DQDJHU�RSHQV�D�ZLQGRZ�ZLWK�WKH�DSSOLFDWLRQ�LQ�RQH�IUDPH�
DQG�GHEXJJLQJ�LQIRUPDWLRQ�LQ�D�QDUURZ�IUDPH�DORQJ�WKH�OHIW�VLGH�RI�WKH�ZLQGRZ��DV�VKRZQ�LQ�
)LJXUH�����
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Hangman
Figure  4-3 Debugging Hangman 

1RWLFH�WKDW�WKH�85/�LV

http://server.domain/appmgr/debug.html?name=hangman

<RX�FDQ�DGG�D�ERRNPDUN�IRU�WKLV�85/�DV�D�FRQYHQLHQFH�ZKLOH�\RX�ZRUN�RQ�+DQJPDQ��7KHQ�
\RX�GRQ·W�KDYH�WR�JR�WKURXJK�WKH�$SSOLFDWLRQ�0DQDJHU�

7U\�DGGLQJ�D�IXQFWLRQ�WR�+DQJPDQ�YHULI\LQJ�WKDW�D�SOD\HU·V�JXHVV�LV�D�OHWWHU��QRW�D�QXPEHU�RU�
SXQFWXDWLRQ�PDUN���<RX�FDQ�XVH�WKH�IXQFWLRQ�InitAnswer�GHILQHG�LQ�hangman.js�DV�D�
VWDUWLQJ�SRLQW��$IWHU�FRPSLOLQJ�DQG�UHVWDUWLQJ�WKH�DSSOLFDWLRQ��XVH�\RXU�ERRNPDUN�WR�UXQ�WKH�
DSSOLFDWLRQ�LQ�GHEXJ�PRGH�
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Chapter 5

Basics of Server-Side JavaScript

7KLV�FKDSWHU�GHVFULEHV�WKH�EDVLFV�RI�VHUYHU�VLGH�-DYD6FULSW��,W�LQWURGXFHV�VHUYHU�VLGH�
IXQFWLRQDOLW\�DQG�WKH�GLIIHUHQFHV�EHWZHHQ�FOLHQW�VLGH�DQG�VHUYHU�VLGH�-DYD6FULSW��7KH�FKDSWHU�
GHVFULEHV�KRZ�WR�HPEHG�VHUYHU�VLGH�-DYD6FULSW�LQ�+70/�ILOHV��,W�GLVFXVVHV�ZKDW�KDSSHQV�DW�
UXQWLPH�RQ�WKH�FOLHQW�DQG�RQ�WKH�VHUYHU��VR�WKDW�\RX�FDQ�XQGHUVWDQG�ZKDW�WR�GR�ZKHQ��7KH�
FKDSWHU�GHVFULEHV�KRZ�\RX�XVH�-DYD6FULSW�WR�FKDQJH�WKH�+70/�SDJH�VHQW�WR�WKH�FOLHQW�DQG��
ILQDOO\��KRZ�WR�VKDUH�LQIRUPDWLRQ�EHWZHHQ�WKH�FOLHQW�DQG�VHUYHU�SURFHVVHV�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� :KDW�WR�'R�:KHUH

� 2YHUYLHZ�RI�5XQWLPH�3URFHVVLQJ

� 6HUYHU�6LGH�/DQJXDJH�2YHUYLHZ

� (PEHGGLQJ�-DYD6FULSW�LQ�+70/

� 5XQWLPH�3URFHVVLQJ�RQ�WKH�6HUYHU

� &RQVWUXFWLQJ�WKH�+70/�3DJH

� $FFHVVLQJ�&*,�9DULDEOHV

� &RPPXQLFDWLQJ�%HWZHHQ�6HUYHU�DQG�&OLHQW

� *DUEDJH�&ROOHFWLRQ

� (UURU�+DQGOLQJ�LQ�6HUYHU�6LGH�-DYD6FULSW
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What to Do Where
6HUYHU�VLGH�-DYD6FULSW�FRQWDLQV�WKH�VDPH�FRUH�ODQJXDJH�DV�WKH�FOLHQW�VLGH�-DYD6FULSW�ZLWK�ZKLFK�
\RX�PD\�DOUHDG\�EH�IDPLOLDU��7KH�WDVNV�\RX�SHUIRUP�ZKHQ�UXQQLQJ�-DYD6FULSW�RQ�D�VHUYHU�DUH�
TXLWH�GLIIHUHQW�IURP�WKRVH�\RX�SHUIRUP�ZKHQ�UXQQLQJ�-DYD6FULSW�RQ�D�FOLHQW��7KH�GLIIHUHQW�
HQYLURQPHQWV�DQG�WDVNV�FDOO�IRU�GLIIHUHQW�REMHFWV��

What to Do Where
7KH�FOLHQW��EURZVHU��HQYLURQPHQW�SURYLGHV�WKH�IURQW�HQG�WR�DQ�DSSOLFDWLRQ��,Q�WKLV�
HQYLURQPHQW��IRU�H[DPSOH��\RX�GLVSOD\�+70/�SDJHV�LQ�ZLQGRZV�DQG�PDLQWDLQ�EURZVHU�VHVVLRQ�
KLVWRULHV�RI�+70/�SDJHV�GLVSOD\HG�GXULQJ�D�VHVVLRQ��7KH�REMHFWV�LQ�WKLV�HQYLURQPHQW��
WKHUHIRUH��PXVW�EH�DEOH�WR�PDQLSXODWH�SDJHV��ZLQGRZV��DQG�KLVWRULHV�

%\�FRQWUDVW��LQ�WKH�VHUYHU�HQYLURQPHQW�\RX�ZRUN�ZLWK�WKH�UHVRXUFHV�RQ�WKH�VHUYHU��)RU�H[DPSOH��
\RX�FDQ�FRQQHFW�WR�UHODWLRQDO�GDWDEDVHV��VKDUH�LQIRUPDWLRQ�DFURVV�XVHUV�RI�DQ�DSSOLFDWLRQ��RU�
PDQLSXODWH�WKH�VHUYHU·V�ILOH�V\VWHP��7KH�REMHFWV�LQ�WKLV�HQYLURQPHQW�PXVW�EH�DEOH�WR�PDQLSXODWH�
UHODWLRQDO�GDWDEDVHV�DQG�VHUYHU�ILOH�V\VWHPV�

,Q�DGGLWLRQ��DQ�+70/�SDJH�LV�QRW�GLVSOD\HG�RQ�WKH�VHUYHU��,W�LV�UHWULHYHG�IURP�WKH�VHUYHU�WR�EH�
GLVSOD\HG�RQ�WKH�FOLHQW��7KH�SDJH�UHWULHYHG�FDQ�FRQWDLQ�FOLHQW�VLGH�-DYD6FULSW��,I�WKH�UHTXHVWHG�
SDJH�LV�SDUW�RI�D�-DYD6FULSW�DSSOLFDWLRQ��WKH�VHUYHU�PD\�JHQHUDWH�WKLV�SDJH�RQ�WKH�IO\�

,Q�GHYHORSLQJ�D�-DYD6FULSW�DSSOLFDWLRQ��NHHS�LQ�PLQG�WKH�GLIIHUHQFHV�EHWZHHQ�FOLHQW�DQG�VHUYHU�
SODWIRUPV��7KH\�DUH�FRPSDUHG�LQ�WKH�IROORZLQJ�WDEOH�

Table  5-1 Client and server comparison 

Servers Clients

Servers are usually (though not always) 
high-performance workstations with 
fast processors and large storage 
capacities.

Clients are often (though not always) 
desktop systems with less processor 
power and storage capacity.

Servers can become overloaded when 
accessed by thousands of clients.

Clients are often single-user machines, 
so it can be advantageous to offload 
processing to the client.

Preprocessing data on the client can also 
reduce bandwidth requirements, if the 
client application can aggregate data.
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Overview of Runtime Processing
7KHUH�DUH�XVXDOO\�D�YDULHW\�RI�ZD\V�WR�SDUWLWLRQ�DQ�DSSOLFDWLRQ�EHWZHHQ�FOLHQW�DQG�VHUYHU��6RPH�
WDVNV�FDQ�EH�SHUIRUPHG�RQO\�RQ�WKH�FOLHQW�RU�RQ�WKH�VHUYHU��RWKHUV�FDQ�EH�SHUIRUPHG�RQ�HLWKHU��
$OWKRXJK�WKHUH�LV�QR�GHILQLWLYH�ZD\�WR�NQRZ�ZKDW�WR�GR�ZKHUH��\RX�FDQ�IROORZ�WKHVH�JHQHUDO�
JXLGHOLQHV�

$V�D�UXOH�RI�WKXPE��XVH�FOLHQW�SURFHVVLQJ��WKH�SCRIPT�WDJ��IRU�WKHVH�WDVNV��

� 9DOLGDWLQJ�XVHU�LQSXW��WKDW�LV��FKHFNLQJ�WKDW�YDOXHV�HQWHUHG�LQ�IRUPV�DUH�YDOLG

� 3URPSWLQJ�D�XVHU�IRU�FRQILUPDWLRQ�DQG�GLVSOD\LQJ�HUURU�RU�LQIRUPDWLRQDO�GLDORJ�ER[HV

� 3HUIRUPLQJ�DJJUHJDWH�FDOFXODWLRQV��VXFK�DV�VXPV�RU�DYHUDJHV��RU�RWKHU�SURFHVVLQJ�RQ�GDWD�
UHWULHYHG�IURP�WKH�VHUYHU

� &RQGLWLRQDOL]LQJ�+70/

� 3HUIRUPLQJ�RWKHU�IXQFWLRQV�WKDW�GR�QRW�UHTXLUH�LQIRUPDWLRQ�IURP�WKH�VHUYHU

8VH�VHUYHU�SURFHVVLQJ��WKH�SERVER�WDJ��IRU�WKHVH�WDVNV��

� 0DLQWDLQLQJ�LQIRUPDWLRQ�WKURXJK�D�VHULHV�RI�FOLHQW�DFFHVVHV

� 0DLQWDLQLQJ�GDWD�VKDUHG�DPRQJ�VHYHUDO�FOLHQWV�RU�DSSOLFDWLRQV

� $FFHVVLQJ�D�GDWDEDVH�RU�ILOHV�RQ�WKH�VHUYHU

� &DOOLQJ�H[WHUQDO�OLEUDULHV�RQ�WKH�VHUYHU

� '\QDPLFDOO\�FXVWRPL]LQJ�-DYD�DSSOHWV��IRU�H[DPSOH��YLVXDOL]LQJ�GDWD�XVLQJ�D�-DYD�DSSOHW

-DYD6FULSW·V�6HVVLRQ�0DQDJHPHQW�6HUYLFH�SURYLGHV�REMHFWV�WR�SUHVHUYH�LQIRUPDWLRQ�RYHU�WLPH��
EXW�FOLHQW�VLGH�-DYD6FULSW�LV�PRUH�HSKHPHUDO��&OLHQW�VLGH�REMHFWV�H[LVW�RQO\�DV�WKH�XVHU�DFFHVVHV�D�
SDJH��$OVR��VHUYHUV�FDQ�DJJUHJDWH�LQIRUPDWLRQ�IURP�PDQ\�FOLHQWV�DQG�PDQ\�DSSOLFDWLRQV�DQG�FDQ�
VWRUH�ODUJH�DPRXQWV�RI�GDWD�LQ�GDWDEDVHV��,W�LV�LPSRUWDQW�WR�NHHS�WKHVH�FKDUDFWHULVWLFV�LQ�PLQG�
ZKHQ�SDUWLWLRQLQJ�IXQFWLRQDOLW\�EHWZHHQ�FOLHQW�DQG�VHUYHU�

Overview of Runtime Processing
2QFH�\RX·YH�LQVWDOOHG�DQG�VWDUWHG�D�-DYD6FULSW�DSSOLFDWLRQ��XVHUV�FDQ�DFFHVV�LW��7KH�EDVLF�
SURFHGXUH�LV�DV�IROORZV�

1. A user accesses the application URL with a web browser, such as Netscape 
Communicator. The web browser sends a client request to the server for a page 
in the application.
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Overview of Runtime Processing
2. If the request is to a page under the application URL, the JavaScript runtime 
engine running on the server finds information in the web file corresponding 
to that URL. For details on what happens in this and the next two steps, see 
“Runtime Processing on the Server.”

3. The runtime engine constructs an HTML page to send to the client in response. 
It runs the bytecodes associated with SERVER tags from the original source code 
HTML, creating an HTML page based on those bytecodes and any other 
HTML found in the original. For information on how you can influence that 
page that is constructed, see “Constructing the HTML Page.”

4. The runtime engine sends the new HTML page (which may contain client-side 
JavaScript statements) to the client.

5. The JavaScript runtime engine inside the web browser interprets any 
client-side JavaScript statements, formats HTML output, and displays results 
to the user.

)LJXUH�����LOOXVWUDWHV�WKLV�SURFHVV�

Figure  5-1 Processing a JavaScript page request 

User requests
page

Step 1:

Client interprets
and displays HTML
page, executing
client-side JavaScript
statements

Step 5:

Runtime engine finds
source page in the
web file

Runtime engine sends
page to client

Step 2:

Runtime engine 
produces HTML page;
runs all server code
while creating page

Step 3:

Step 4:
CLIENT SERVER
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Overview of Runtime Processing
2I�FRXUVH��WKH�XVHU�PXVW�KDYH�1HWVFDSH�1DYLJDWRU��RU�VRPH�RWKHU�-DYD6FULSW�FDSDEOH�ZHE�
EURZVHU���IRU�WKH�FOLHQW�WR�EH�DEOH�WR�LQWHUSUHW�FOLHQW�VLGH�-DYD6FULSW�VWDWHPHQWV��/LNHZLVH��LI�\RX�
FUHDWH�D�SDJH�FRQWDLQLQJ�VHUYHU�VLGH�-DYD6FULSW��LW�PXVW�EH�LQVWDOOHG�RQ�D�1HWVFDSH�VHUYHU�WR�
RSHUDWH�SURSHUO\�

)RU�H[DPSOH��DVVXPH�WKH�FOLHQW�UHTXHVWV�D�SDJH�ZLWK�WKLV�VRXUFH�

<html>
<head> <title> Add New Customer </title> </head>
<body text="#FFFF00" bgcolor="#C0C0C0" 
background="blue_marble.gif">
<img src="billlog2.gif">
<br>
<server>
if ( project.lock() ) {

project.lastID = 1 + project.lastID;
client.customerID = project.lastID;
project.unlock();

}
</server>
<h1>Add a New Customer </h1>
<p>Note: <b>All</b> fields are required for the new customer
<form method="post" action="add.htm"></p>
<p>ID:
<br><server>write("<STRONG><FONT COLOR=\"#00FF00\">" + 

project.lastID + "</FONT></STRONG>");</server>
<!-- other html statements -->
</body>
</html>
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Overview of Runtime Processing
:KHQ�WKLV�SDJH�LV�DFFHVVHG��WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�H[HFXWHV�WKH�FRGH�DVVRFLDWHG�ZLWK�
WKH�SERVER�WDJV���7KH�FRGH�VKRZQ�LQ�EROG���,I�WKH�QHZ�FXVWRPHU�,'�LV�����WKH�VHUYHU�VHQGV�WKLV�
+70/�SDJH�WR�WKH�FOLHQW�WR�EH�GLVSOD\HG�

<html>
<head> <title> Add New Customer </title> </head>
<body text="#FFFF00" bgcolor="#C0C0C0" 
background="blue_marble.gif">
<img src="billlog2.gif">
<br>
<h1>Add a New Customer </h1>
<p>Note: <b>All</b> fields are required for the new customer
<form method="post" action="add.htm"></p>
<p>ID:
<br><STRONG><FONT COLOR="#00FF00">42</FONT></STRONG>
<!-- other html statements -->
</body>
</html>
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Server-Side Language Overview
Server-Side Language Overview
&OLHQW�VLGH�DQG�VHUYHU�VLGH�-DYD6FULSW�ERWK�LPSOHPHQW�WKH�-DYD6FULSW�ODQJXDJH��,Q�DGGLWLRQ��
HDFK�DGGV�REMHFWV�DQG�IXQFWLRQV�VSHFLILF�WR�ZRUNLQJ�LQ�WKH�FOLHQW�RU�WKH�VHUYHU�HQYLURQPHQW��)RU�
H[DPSOH��FOLHQW�VLGH�-DYD6FULSW�LQFOXGHV�WKH�form�REMHFW�WR�UHSUHVHQW�D�IRUP�RQ�DQ�+70/�
SDJH��ZKHUHDV�VHUYHU�VLGH�-DYD6FULSW�LQFOXGHV�WKH�dbpool�IRU�FRQQHFWLQJ�WR�DQ�H[WHUQDO�
UHODWLRQDO�GDWDEDVH�

7KH��,WDOLF!&OLHQW�6LGH�-DYD6FULSW�*XLGH�GLVFXVVHV�LQ�GHWDLO�WKH�FRUH�-DYD6FULSW�ODQJXDJH�DQG�
WKH�DGGLWLRQV�VSHFLILF�WR�FOLHQW�VLGH�-DYD6FULSW�

(&0$��WKH�(XURSHDQ�VWDQGDUGV�RUJDQL]DWLRQ�IRU�VWDQGDUGL]LQJ�LQIRUPDWLRQ�DQG�
FRPPXQLFDWLRQ�V\VWHPV��GHULYHG�LWV�(&0$�����VWDQGDUG�IURP�WKH�-DYD6FULSW�ODQJXDJH��<RX�
FDQ�GRZQORDG�WKH�VWDQGDUG�VSHFLILFDWLRQ�IURP�(&0$·V�ZHE�VLWH�DW�http://www.ecma.ch. 

Prototypes
$V�GHVFULEHG�LQ�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH��\RX�FDQ�XVH�WKH�prototype�SURSHUW\�RI�PDQ\�
FODVVHV�WR�DGG�QHZ�SURSHUWLHV�WR�D�FODVV�DQG�WR�DOO�RI�LWV�LQVWDQFHV��$V�GHVFULEHG�LQ�´&ODVVHV�DQG�
2EMHFWV�µ�VHUYHU�VLGH�-DYD6FULSW�DGGV�VHYHUDO�FODVVHV�DQG�SUHGHILQHG�REMHFWV��)RU�WKH�QHZ�
FODVVHV�WKDW�KDYH�WKH�prototype�SURSHUW\��LW�ZRUNV�IRU�VHUYHU�VLGH�-DYD6FULSW�H[DFWO\�DV�IRU�
FOLHQW�VLGH�-DYD6FULSW��

<RX�FDQ�XVH�WKH�prototype�SURSHUW\�WR�DGG�QHZ�SURSHUWLHV�WR�WKH�Blob��Connection��
Cursor��DbPool��File��Lock��Resultset��SendMail��DQG�Stproc�FODVVHV��

<RX�FDQQRW�XVH�prototype�ZLWK�WKH�client��project��request��DQG�server�REMHFWV�

$OVR��DV�IRU�FOLHQW�VLGH�-DYD6FULSW��\RX�FDQ�XVH�WKH�prototype�SURSHUW\�IRU�DQ\�FODVV�WKDW�\RX�
GHILQH�IRU�\RXU�DSSOLFDWLRQ�

5HPHPEHU�WKDW�DOO�-DYD6FULSW�DSSOLFDWLRQV�RQ�D�VHUYHU�UXQ�LQ�WKH�VDPH�HQYLURQPHQW��7KLV�LV�ZK\�
\RX�FDQ�VKDUH�LQIRUPDWLRQ�EHWZHHQ�FOLHQWV�DQG�DSSOLFDWLRQV��2QH�FRQVHTXHQFH�RI�WKLV��
KRZHYHU��LV�WKDW�LI�\RX�XVH�WKH�prototype�SURSHUW\�WR�DGG�D�QHZ�SURSHUW\�WR�DQ\�RI�WKH�
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Server-Side Language Overview
VHUYHU�VLGH�FODVVHV�DGGHG�E\�-DYD6FULSW��WKH�QHZ�SURSHUW\�LV�DYDLODEOH�WR�DOO�DSSOLFDWLRQV�UXQQLQJ�
RQ�WKH�VHUYHU��QRW�MXVW�WKH�DSSOLFDWLRQ�LQ�ZKLFK�WKH�SURSHUW\�ZDV�DGGHG��7KLV�SURYLGHV�\RX�ZLWK�
DQ�HDV\�PHFKDQLVP�IRU�DGGLQJ�IXQFWLRQDOLW\�WR�DOO�-DYD6FULSW�DSSOLFDWLRQV�RQ�\RXU�VHUYHU��

%\�FRQWUDVW��LI�\RX�DGG�D�SURSHUW\�WR�D�FODVV�\RX�GHILQH�LQ�\RXU�DSSOLFDWLRQ��WKDW�SURSHUW\�LV�
DYDLODEOH�RQO\�WR�WKH�DSSOLFDWLRQ�LQ�ZKLFK�LW�ZDV�FUHDWHG�

Usage
<RX�QHHG�WR�EH�DZDUH�RI�KRZ�WKH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU�UHFRJQL]HV�FOLHQW�VLGH�DQG�
VHUYHU�VLGH�-DYD6FULSW�LQ�DQ�+70/�ILOH�

&OLHQW�VLGH�-DYD6FULSW�VWDWHPHQWV�FDQ�RFFXU�LQ�VHYHUDO�VLWXDWLRQV�

� %\�LQFOXGLQJ�WKHP�DV�VWDWHPHQWV�DQG�IXQFWLRQV�ZLWKLQ�D�SCRIPT�WDJ

� %\�VSHFLI\LQJ�D�ILOH�DV�-DYD6FULSW�VRXUFH�WR�WKH�SCRIPT�WDJ

� %\�VSHFLI\LQJ�D�-DYD6FULSW�H[SUHVVLRQ�DV�WKH�YDOXH�RI�DQ�+70/�DWWULEXWH

� %\�LQFOXGLQJ�VWDWHPHQWV�DV�HYHQW�KDQGOHUV�ZLWKLQ�FHUWDLQ�RWKHU�+70/�WDJV

)RU�GHWDLOHG�LQIRUPDWLRQ��VHH�WKH��,WDOLF!&OLHQW�6LGH�-DYD6FULSW�*XLGH�

6HUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV�FDQ�RFFXU�LQ�WKHVH�VLWXDWLRQV�

� %\�LQFOXGLQJ�WKHP�DV�VWDWHPHQWV�DQG�IXQFWLRQV�ZLWKLQ�D�SERVER�WDJ

� %\�VSHFLI\LQJ�D�ILOH�DV�-DYD6FULSW�VRXUFH�WR�WKH�-DYD6FULSW�DSSOLFDWLRQ�FRPSLOHU

� %\�VSHFLI\LQJ�D�-DYD6FULSW�H[SUHVVLRQ�DV�WKH�YDOXH�RU�QDPH�RI�DQ�+70/�DWWULEXWH
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1RWLFH�WKDW�\RX�FDQQRW�VSHFLI\�D�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQW�DV�DQ�HYHQW�KDQGOHU��)RU�PRUH�
LQIRUPDWLRQ��VHH�´(PEHGGLQJ�-DYD6FULSW�LQ�+70/�µ

Environment
7KH�/LYH&RQQHFW�IHDWXUH�RI�WKH�FRUH�-DYD6FULSW�ODQJXDJH�ZRUNV�GLIIHUHQWO\�RQ�WKH�VHUYHU�WKDQ�LW�
GRHV�RQ�WKH�FOLHQW��)RU�PRUH�LQIRUPDWLRQ��VHH�&KDSWHU�����´/LYH&RQQHFW�2YHUYLHZ�µ

-DYD6FULSW�SURYLGHV�DGGLWLRQDO�IXQFWLRQDOLW\�ZLWKRXW�WKH�XVH�RI�REMHFWV��<RX�DFFHVV�WKLV�
IXQFWLRQDOLW\�WKURXJK�IXQFWLRQV�QRW�DVVRFLDWHG�ZLWK�DQ\�REMHFW��JOREDO�IXQFWLRQV���7KH�FRUH�
-DYD6FULSW�ODQJXDJH�SURYLGHV�WKH�JOREDO�IXQFWLRQV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH��DV�ZHOO�DV�
RWKHU�IXQFWLRQV�GHVFULEHG�LQ�WKH�&RUH�-DYD6FULSW�GRFXPHQWDWLRQ��

6HUYHU�VLGH�-DYD6FULSW�DGGV�WKH�JOREDO�IXQFWLRQV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Table  5-2 Core JavaScript global functions 

Function Description

escape Returns the hexadecimal encoding of an argument in the ISO 
Latin-1 character set; used to create strings to add to a URL.

unescape Returns the ASCII string for the specified value; used in parsing a 
string added to a URL.

isNaN Evaluates an argument to determine if it is not a number.

parseFloat Parses a string argument and returns a floating-point number.

parseInt Parses a string argument and returns an integer.

Table  5-3 JavaScript server-side global functions 

Function Description

write Adds statements to the client-side HTML page 
being generated. (See “Generating HTML�µ)

flush Flushes the output buffer. (See “Flushing the 
Output Buffer�µ)

redirect Redirects the client to the specified URL. (See 
“Changing to a New Client Request�µ)
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Classes and Objects
7R�VXSSRUW�WKH�GLIIHUHQW�WDVNV�\RX�SHUIRUP�RQ�HDFK�VLGH��-DYD6FULSW�KDV�FODVVHV�DQG�SUHGHILQHG�
REMHFWV�WKDW�ZRUN�RQ�WKH�FOLHQW�EXW�QRW�RQ�WKH�VHUYHU�DQG�RWKHU�FODVVHV�DQG�SUHGHILQHG�REMHFWV�
WKDW�ZRUN�RQ�WKH�VHUYHU�EXW�QRW�RQ�WKH�FOLHQW��

getOptionValue Gets values of individual options in an HTML 
SELECT form element. (See “Using Select Lists�µ)

getOptionValueCount Gets the number of options in an HTML SELECT 
form element. (See “Using Select Lists�µ)

debug Displays values of expressions in the trace window 
or frame. (See “Using the debug Function�µ)

addClient Appends client information to URLs. (See 
“Manually Appending client Properties to URLs�µ)

registerCFunction Registers a native function for use in server-side 
JavaScript. (See “Registering Native Functions�µ)

callC Calls a native function. (See “Using Native 
Functions in JavaScript�µ)

deleteResponseHeader Removes information from the s sent to the client. 
(See “Request and Response Manipulation�µ)

addResponseHeader Adds new information to the response header sent 
to the client. (See “Request and Response 
Manipulation�µ)

ssjs_getClientID Returns the identifier for the client object used by 
some of JavaScript’s client-maintenance techniques. 
(See “Uniquely Referring to the client Object�µ)

ssjs_generateClientID Returns an identifier you can use to uniquely 
specify the client object. (See “Uniquely 
Referring to the client Object�µ)

ssjs_getCGIVariable Returns the value of the specified CGI environment 
variable. (See “Accessing CGI Variables�µ)

NOTE 7KHVH�QDPHV�RI�WKHVH�REMHFWV�DUH�UHVHUYHG�IRU�-DYD6FULSW��
'R�QRW�FUHDWH�\RXU�RZQ�REMHFWV�XVLQJ�DQ\�RI�WKHVH�QDPHV�

Table  5-3 JavaScript server-side global functions  (Continued)

Function Description
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7KH�FRUH�-DYD6FULSW�ODQJXDJH�SURYLGHV�WKH�FODVVHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH��)RU�GHWDLOV�
RI�DOO�RI�WKHVH�REMHFWV��VHH�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

6HUYHU�VLGH�-DYD6FULSW�LQFOXGHV�WKH�FRUH�FODVVHV��EXW�QRW�FODVVHV�DGGHG�E\�FOLHQW�VLGH�-DYD6FULSW��
6HUYHU�VLGH�-DYD6FULSW�KDV�LWV�RZQ�VHW�RI�DGGLWLRQDO�FODVVHV�WR�VXSSRUW�QHHGHG�IXQFWLRQDOLW\��DV�
GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Table  5-4 Core JavaScript classes 

Class Description

Array Represents an array.

Boolean Represents a Boolean value.

Date Represents a date.

Function Specifies a string of JavaScript code to be compiled as a function.

Math Provides basic math constants and functions; for example, its PI 
property contains the value of pi.

Number Represents primitive numeric values.

Object Contains the base functionality shared by all JavaScript objects.

Packages Represents a Java package in JavaScript. Used with LiveConnect.

String Represents a JavaScript string.

Table  5-5 Server-side JavaScript classes 

Class Description

Connection Represents a single database connection from a pool of connections. 
(See “Individual Database Connections�µ)

Cursor Represents a database cursor. (See “Manipulating Query Results 
with Cursors�µ)

DbPool Represents a pool of database connections. (See “Database 
Connection Pools�µ)

Stproc Represents a database stored procedure. (See “Calling Stored 
Procedures�µ)

Resultset Represents the information returned by a database stored 
procedure. (See “Calling Stored Procedures�µ)
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Embedding JavaScript in HTML
,Q�DGGLWLRQ��VHUYHU�VLGH�-DYD6FULSW�KDV�WKH�SUHGHILQHG�REMHFWV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH��
7KHVH�REMHFWV�DUH�DOO�DYDLODEOH�IRU�HDFK�+773�UHTXHVW��<RX�FDQQRW�FUHDWH�DGGLWLRQDO�LQVWDQFHV�
RI�DQ\�RI�WKHVH�REMHFWV�

Embedding JavaScript in HTML
7KHUH�DUH�WZR�ZD\V�WR�HPEHG�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV�LQ�DQ�+70/�SDJH�

� :LWK�WKH�SERVER�WDJ

Use this tag to enclose a single JavaScript statement or several statements. You 
precede the JavaScript statements with <SERVER> and follow them with 
</SERVER>. 

File Provides access to the server’s file system. (See “File System 
Service�µ)

Lock Provides functionality for safely sharing data among requests, 
clients, and applications. (See “Sharing Objects Safely with 
Locking�µ)

SendMail Provides functionality for sending electronic mail from your 
JavaScript application. (See “Mail Service�µ)

Table  5-6 Server-side JavaScript singleton objects 

Object Description

client Encapsulates information about a client/application pair, 
allowing that information to last longer than a single HTTP 
request. (See “The client Object�µ)

project Encapsulates information about an application that lasts until the 
application is stopped on the server. (See “The project Object�µ)

request Encapsulates information about a single HTTP request. (See “The 
request Object�µ)

server Encapsulates global information about the server that lasts until 
the server is stopped. (See “The server Object�µ)

Table  5-5 Server-side JavaScript classes  (Continued)

Class Description
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Embedding JavaScript in HTML
You can intermix the SERVER tag with complete HTML statements. Never put 
the SERVER tag between the open bracket (<) and close bracket (>) of a single 
HTML tag. (See “The SERVER tag.”) Also, do not use the <SCRIPT> tag 
between <SERVER> and </SERVER>.

� :LWK�D�EDFNTXRWH��‘ ���DOVR�NQRZQ�DV�D�WLFN

Use this character to enclose a JavaScript expressions inside an HTML tag, 
typically to generate an HTML attribute or attribute value based on JavaScript 
values. This technique is useful inside tags such as anchors, images, or form 
element tags, for example, to provide the value of an anchor’s HREF attribute. 

Do not use backquotes to enclose JavaScript expressions outside HTML tags. 
(See “Backquotes.”)

:KHQ�\RX�HPEHG�VHUYHU�VLGH�-DYD6FULSW�LQ�DQ�+70/�SDJH��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�
WKH�VHUYHU�H[HFXWHV�WKH�VWDWHPHQWV�LW�HQFRXQWHUV�ZKLOH�SURFHVVLQJ�WKH�SDJH��0RVW�VWDWHPHQWV�
SHUIRUP�VRPH�DFWLRQ�RQ�WKH�VHUYHU��VXFK�DV�RSHQLQJ�D�GDWDEDVH�FRQQHFWLRQ�RU�ORFNLQJ�D�VKDUHG�
REMHFW��+RZHYHU��ZKHQ�\RX�XVH�WKH�write�IXQFWLRQ�LQ�D�SERVER�WDJ�RU�HQFORVH�VWDWHPHQWV�LQ�
EDFNTXRWHV��WKH�UXQWLPH�HQJLQH�G\QDPLFDOO\�JHQHUDWHV�QHZ�+70/�WR�PRGLI\�WKH�SDJH�LW�VHQGV�
WR�WKH�FOLHQW�

The SERVER tag
7KH�SERVER�WDJ�LV�WKH�PRVW�FRPPRQ�ZD\�WR�HPEHG�VHUYHU�VLGH�-DYD6FULSW�LQ�DQ�+70/�SDJH��
<RX�FDQ�XVH�WKH�SERVER�WDJ�LQ�DQ\�VLWXDWLRQ��W\SLFDOO\��KRZHYHU��\RX�XVH�EDFNTXRWHV�LQVWHDG�LI�
\RX·UH�JHQHUDWLQJ�DWWULEXWHV�QDPHV�RU�YDOXHV�IRU�WKH�+70/�SDJH�

0RVW�VWDWHPHQWV�EHWZHHQ�WKH�<SERVER>�DQG�</SERVER>�WDJV�GR�QRW�DSSHDU�RQ�WKH�+70/�
SDJH�VHQW�WR�WKH�FOLHQW��,QVWHDG��WKH�VWDWHPHQWV�DUH�H[HFXWHG�RQ�WKH�VHUYHU��+RZHYHU��WKH�RXWSXW�
IURP�DQ\�FDOOV�WR�WKH�write�IXQFWLRQ�GR�DSSHDU�LQ�WKH�UHVXOWLQJ�+70/�

7KH�IROORZLQJ�H[FHUSW�IURP�WKH�+HOOR�:RUOG�VDPSOH�DSSOLFDWLRQ�LOOXVWUDWHV�WKHVH�XVHV�

<P>This time you are 
<SERVER>
write(request.newname);
client.oldname = request.newname;
</SERVER>
<h3>Enter your name</h3>
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:KHQ�JLYHQ�WKLV�FRGH�VQLSSHW��WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�JHQHUDWHV�+70/�EDVHG�RQ�WKH�
YDOXH�RI�request.newname�LQ�WKH�write�VWDWHPHQW��,Q�WKH�VHFRQG�VWDWHPHQW��LW�VLPSO\�
SHUIRUPV�D�-DYD6FULSW�RSHUDWLRQ��DVVLJQLQJ�WKH�YDOXH�RI�request.newname�WR�
client.oldname��,W�GRHV�QRW�JHQHUDWH�DQ\�+70/��6R��LI�request.newname�LV�´0U��(G�µ�
WKH�UXQWLPH�HQJLQH�JHQHUDWHV�WKH�IROORZLQJ�+70/�IRU�WKH�SUHYLRXV�VQLSSHW�

Backquotes
8VH�EDFNTXRWHV��‘ ��WR�HQFORVH�VHUYHU�VLGH�-DYD6FULSW�H[SUHVVLRQV�DV�VXEVWLWXWHV�IRU�+70/�
DWWULEXWH�QDPHV�RU�DWWULEXWH�YDOXHV��-DYD6FULSW�HPEHGGHG�LQ�+70/�ZLWK�EDFNTXRWHV�
DXWRPDWLFDOO\�JHQHUDWHV�+70/��\RX�GR�QRW�QHHG�WR�XVH�write �

,Q�JHQHUDO��+70/�WDJV�DUH�RI�WKH�IRUP

<7$* $775,%=" YDOXH" [... $775,%=" YDOXH"]>

ZKHUH�$775,%�LV�DQ�DWWULEXWH�DQG�YDOXH�LV�LWV�YDOXH��7KH�EUDFNHWHG�H[SUHVVLRQ�LQGLFDWHV�WKDW�DQ\�
QXPEHU�RI�DWWULEXWH�YDOXH�SDLUV�LV�SRVVLEOH�

:KHQ�\RX�HQFORVH�D�-DYD6FULSW�H[SUHVVLRQ�LQ�EDFNTXRWHV�WR�EH�XVHG�DV�DQ�DWWULEXWH�YDOXH��WKH�
-DYD6FULSW�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�DGGV�TXRWDWLRQ�PDUNV�IRU�\RX�DURXQG�WKH�HQWLUH�YDOXH��
<RX�GR�QRW�SURYLGH�TXRWDWLRQ�PDUNV�\RXUVHOI�IRU�WKLV�SXUSRVH��DOWKRXJK�\RX�PD\�QHHG�WKHP�WR�
GHOLPLW�VWULQJ�OLWHUDOV�LQ�WKH�H[SUHVVLRQ��DV�LQ�WKH�H[DPSOH�WKDW�IROORZV��7KH�UXQWLPH�HQJLQH�GRHV�
QRW�GR�WKLV�IRU�DWWULEXWH�QDPHV��EHFDXVH�DWWULEXWH�QDPHV�DUH�QRW�VXSSRVHG�WR�EH�HQFORVHG�LQ�
TXRWDWLRQ�PDUNV�

)RU�H[DPSOH��FRQVLGHU�WKH�IROORZLQJ�OLQH�IURP�WKH�+DQJPDQ�VDPSOH�DSSOLFDWLRQ�

<IMG SRC=‘"images\hang" + client.num_misses + ".gif"‘>

7KLV�OLQH�G\QDPLFDOO\�JHQHUDWHV�WKH�QDPH�RI�WKH�LPDJH�WR�XVH�EDVHG�RQ�WKH�YDOXH�RI�
client.num_misses ��7KH�EDFNTXRWHV�HQFORVH�D�-DYD6FULSW�H[SUHVVLRQ�WKDW�FRQFDWHQDWHV�WKH�
VWULQJ�images\hang �ZLWK�WKH�LQWHJHU�YDOXH�RI�client.num_misses �DQG�WKH�VWULQJ�.gif ��
SURGXFLQJ�D�VWULQJ�VXFK�DV�images\hang0.gif ��7KH�UHVXOW�LV�+70/�VXFK�DV

<IMG SRC="images\hang0.gif">

<P>This time you are 
Mr. Ed
<h3>Enter your name</h3>
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7KH�RUGHU�RI�WKH�TXRWDWLRQ�PDUNV�LV�FULWLFDO��7KH�EDFNTXRWH�FRPHV�ILUVW��LQGLFDWLQJ�WKDW�WKH�
IROORZLQJ�YDOXH�LV�D�-DYD6FULSW�H[SUHVVLRQ��FRQVLVWLQJ�RI�D�VWULQJ��images\hang���FRQFDWHQDWHG�
ZLWK�DQ�LQWHJHU��client.num_misses���FRQFDWHQDWHG�ZLWK�DQRWKHU�VWULQJ��.gif���-DYD6FULSW�
FRQYHUWV�WKH�HQWLUH�H[SUHVVLRQ�WR�D�VWULQJ�DQG�DGGV�WKH�QHFHVVDU\�TXRWDWLRQ�PDUNV�DURXQG�WKH�
DWWULEXWH�YDOXH�

<RX�QHHG�WR�EH�FDUHIXO�DERXW�XVLQJ�GRXEOH�TXRWDWLRQ�PDUNV�LQVLGH�EDFNTXRWHV��EHFDXVH�WKH�
YDOXH�WKH\�HQFORVH�LV�LQWHUSUHWHG�DV�D�OLWHUDO�YDOXH��)RU�WKLV�UHDVRQ��GR�QRW�VXUURXQG�-DYD6FULSW�
H[SUHVVLRQV�\RX�ZDQW�HYDOXDWHG�ZLWK�TXRWDWLRQ�PDUNV��)RU�H[DPSOH��LI�WKH�YDOXH�RI�
client.val�LV�1HW+HDG��WKHQ�WKLV�VWDWHPHQW�

<A NAME=‘client.val‘>

JHQHUDWHV�WKLV�+70/�

<A NAME="NetHead">

%XW�WKLV�VWDWHPHQW�

<A NAME=‘"client.val"‘>

JHQHUDWHV�WKLV�+70/�

<A NAME="client.val">

$V�DQRWKHU�H[DPSOH��WZR�RI�WKH�ANCHOR�WDJ·V�DWWULEXWHV�DUH�HREF�DQG�NAME��HREF�PDNHV�WKH�
WDJ�D�K\SHUOLQN��DQG�NAME�PDNHV�LW�D�QDPHG�DQFKRU��7KH�IROORZLQJ�VWDWHPHQWV�XVH�WKH�choice �
YDULDEOH�WR�VHW�WKH�attrib �DQG�val �SURSHUWLHV�RI�WKH�client �REMHFW�DQG�WKHQ�FUHDWH�HLWKHU�D�
K\SHUOLQN�RU�D�WDUJHW��GHSHQGLQJ�RQ�WKRVH�YDOXHV�

,I�WKH�YDOXH�RI�choice �LV�link ��WKH�UHVXOW�LV

<A HREF="http://home.netscape.com">Netscape Communications</A>

<SERVER>
if (choice == "link") {

client.attrib = "HREF";
client.val = "http://www.netscape.com";

}
if (choice == "target") {

client.attrib = "NAME";
client.val = "NetHead";

}
</SERVER>
<A ‘client.attrib‘=‘client.val‘>Netscape Communications</A>
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,I�WKH�YDOXH�RI�choice�LV�target��WKH�UHVXOW�LV�

<A NAME="NetHead">Netscape Communications</A>

When to Use Each Technique 
,Q�PRVW�FDVHV��LW�LV�FOHDU�ZKHQ�WR�XVH�WKH�SERVER�WDJ�DQG�ZKHQ�WR�XVH�EDFNTXRWHV��+RZHYHU��
VRPHWLPHV�\RX�FDQ�DFKLHYH�WKH�VDPH�UHVXOW�HLWKHU�ZD\��,Q�JHQHUDO��LW�LV�EHVW�WR�XVH�EDFNTXRWHV�WR�
HPEHG�-DYD6FULSW�YDOXHV�LQVLGH�+70/�WDJV��DQG�WR�XVH�WKH�SERVER�WDJ�HOVHZKHUH�

)RU�H[DPSOH��LQ�+DQJPDQ��LQVWHDG�RI�ZULWLQJ

<IMG SRC=‘"images\hang" + client.num_misses + ".gif"‘>

\RX�FRXOG�ZULWH

<SERVER>
write("<IMG SRC=\"images\hang");
write(client.num_misses);
write(".gif\">");
</SERVER>
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Runtime Processing on the Server
1RWLFH�WKH�EDFNVODVK�WKDW�OHWV�\RX�XVH�D�TXRWDWLRQ�PDUN�LQVLGH�D�OLWHUDO�VWULQJ��$OWKRXJK�WKH�
UHVXOWLQJ�+70/�LV�WKH�VDPH��LQ�WKLV�FDVH�EDFNTXRWHV�DUH�SUHIHUDEOH�EHFDXVH�WKH�VRXUFH�LV�HDVLHU�
WR�UHDG�DQG�HGLW�

Runtime Processing on the Server
´2YHUYLHZ�RI�5XQWLPH�3URFHVVLQJµ�JLYHV�DQ�RYHUYLHZ�RI�ZKDW�KDSSHQV�DW�UXQWLPH�ZKHQ�D�
VLQJOH�XVHU�DFFHVVHV�D�SDJH�LQ�D�-DYD6FULSW�DSSOLFDWLRQ��7KLV�VHFWLRQ�SURYLGHV�PRUH�GHWDLOV�DERXW�
VWHSV���WKURXJK���RI�WKLV�SURFHVV��VR�\RX�FDQ�EHWWHU�VHH�ZKDW�KDSSHQV�DW�HDFK�VWDJH��7KLV�
GHVFULSWLRQ�SURYLGHV�D�FRQWH[W�IRU�XQGHUVWDQGLQJ�ZKDW�\RX�FDQ�GR�RQ�WKH�FOLHQW�DQG�RQ�WKH�
VHUYHU�

2QH�RI�WKH�PRVW�LPSRUWDQW�WKLQJV�WR�UHPHPEHU�ZKHQ�WKLQNLQJ�DERXW�-DYD6FULSW�DSSOLFDWLRQV�LV�
WKH�DV\QFKURQRXV�QDWXUH�RI�SURFHVVLQJ�RQ�WKH�:HE��-DYD6FULSW�DSSOLFDWLRQV�DUH�GHVLJQHG�WR�EH�
XVHG�E\�PDQ\�SHRSOH�DW�WKH�VDPH�WLPH��7KH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�KDQGOHV�
UHTXHVWV�IURP�PDQ\�GLIIHUHQW�XVHUV�DV�WKH\�FRPH�LQ�DQG�SURFHVVHV�WKHP�LQ�WKH�RUGHU�UHFHLYHG��

8QOLNH�D�WUDGLWLRQDO�DSSOLFDWLRQ�WKDW�LV�UXQ�E\�D�VLQJOH�XVHU�RQ�D�VLQJOH�PDFKLQH��\RXU�DSSOLFDWLRQ�
PXVW�VXSSRUW�WKH�LQWHUOHDYLQJ�RI�PXOWLSOH�VLPXOWDQHRXV�XVHUV��,Q�IDFW��VLQFH�HDFK�IUDPH�LQ�DQ�
+70/�GRFXPHQW�ZLWK�PXOWLSOH�IUDPHV�JHQHUDWHV�LWV�RZQ�UHTXHVW��ZKDW�PLJKW�VHHP�WR�EH�D�
VLQJOH�UHTXHVW�WR�WKH�HQG�XVHU�FDQ�DSSHDU�DV�VHYHUDO�UHTXHVWV�WR�WKH�UXQWLPH�HQJLQH�

+773��+\SHUWH[W�7UDQVIHU�3URWRFRO��LV�WKH�SURWRFRO�E\�ZKLFK�DQ�+70/�SDJH�LV�VHQW�WR�D�
FOLHQW��7KLV�SURWRFRO�LV�VWDWHOHVV��WKDW�LV��LQIRUPDWLRQ�LV�QRW�SUHVHUYHG�EHWZHHQ�UHTXHVWV��,Q�
JHQHUDO��DQ\�LQIRUPDWLRQ�QHHGHG�WR�SURFHVV�DQ�+773�UHTXHVW�QHHGV�WR�EH�VHQW�ZLWK�WKH�UHTXHVW��
7KLV�SRVHV�SUREOHPV�IRU�PDQ\�DSSOLFDWLRQV��+RZ�GR�\RX�VKDUH�LQIRUPDWLRQ�EHWZHHQ�GLIIHUHQW�
XVHUV�RI�DQ�DSSOLFDWLRQ�RU�HYHQ�EHWZHHQ�GLIIHUHQW�UHTXHVWV�E\�WKH�VDPH�XVHU"�-DYD6FULSW·V�
6HVVLRQ�0DQDJHPHQW�6HUYLFH�ZDV�GHVLJQHG�WR�KHOS�ZLWK�WKLV�SUREOHP��7KLV�VHUYLFH�LV�GLVFXVVHG�
LQ�GHWDLO�LQ�&KDSWHU����´6HVVLRQ�0DQDJHPHQW�6HUYLFH�µ�)RU�QRZ�VLPSO\�UHPHPEHU�WKDW�WKH�
UXQWLPH�HQJLQH�DXWRPDWLFDOO\�PDLQWDLQV�WKH�client��server��project��DQG�request�
REMHFWV�IRU�\RX�

:KHQ�WKH�1HWVFDSH�VHUYHU�UHFHLYHV�D�FOLHQW�UHTXHVW�IRU�DQ�DSSOLFDWLRQ�SDJH��LW�ILUVW�SHUIRUPV�
DXWKRUL]DWLRQ��7KLV�VWHS�LV�SDUW�RI�WKH�EDVLF�VHUYHU�DGPLQLVWUDWLRQ�IXQFWLRQV��,I�WKH�UHTXHVW�IDLOV�
VHUYHU�DXWKRUL]DWLRQ��WKHQ�QR�VXEVHTXHQW�VWHSV�DUH�SHUIRUPHG��,I�WKH�UHTXHVW�UHFHLYHV�VHUYHU�
DXWKRUL]DWLRQ��WKHQ�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�FRQWLQXHV��7KH�UXQWLPH�HQJLQH�SHUIRUPV�
WKHVH�VWHSV��GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

1. Constructs a new request object and constructs or restores the client object.

2. Finds the page for the request and starts constructing an HTML page to send to 
the client.

3. For each piece of the source HTML page, adds to the buffer or executes code.
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4. Saves the client object properties.

5. Sends HTML to the client.

6. Destroys the request object and saves or destroys the client object.

Step 1. Construct request object and construct or restore client object
,W�LQLWLDOL]HV�WKH�EXLOW�LQ�SURSHUWLHV�RI�WKH�request�REMHFW��VXFK�DV�WKH�UHTXHVW·V�,3�DGGUHVV�DQG�
DQ\�IRUP�LQSXW�HOHPHQWV�DVVRFLDWHG�ZLWK�WKH�UHTXHVW��,I�WKH�85/�IRU�WKH�UHTXHVW�VSHFLILHV�RWKHU�
SURSHUWLHV��WKRVH�DUH�LQLWLDOL]HG�IRU�WKH�request�REMHFW��DV�GHVFULEHG�LQ�´(QFRGLQJ�
,QIRUPDWLRQ�LQ�D�85/�µ

,I�WKH�client�REMHFW�DOUHDG\�H[LVWV��WKH�UXQWLPH�HQJLQH�UHWULHYHV�LW�EDVHG�RQ�WKH�VSHFLILHG�
FOLHQW�PDLQWHQDQFH�WHFKQLTXH���6HH�´7HFKQLTXHV�IRU�0DLQWDLQLQJ�WKH�FOLHQW�2EMHFW�µ��,I�QR�
client�REMHFW�H[LVWV��WKH�UXQWLPH�HQJLQH�FRQVWUXFWV�D�QHZ�REMHFW�ZLWK�QR�SURSHUWLHV�

<RX�FDQQRW�FRXQW�RQ�WKH�RUGHU�LQ�ZKLFK�WKHVH�REMHFWV�DUH�FRQVWUXFWHG�

Step 2. Find source page and start constructing HTML page
:KHQ�\RX�FRPSLOHG�\RXU�-DYD6FULSW�DSSOLFDWLRQ��WKH�VRXUFH�LQFOXGHG�+70/�SDJHV�FRQWDLQLQJ�
VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV��7KH�PDLQ�JRDO�RI�WKH�UXQWLPH�HQJLQH�LV�WR�FRQVWUXFW��IURP�
RQH�RI�WKRVH�VRXUFH�SDJHV��DQ�+70/�SDJH�FRQWDLQLQJ�RQO\�+70/�DQG�FOLHQW�VLGH�-DYD6FULSW�
VWDWHPHQWV��$V�LW�FUHDWHV�WKLV�+70/�SDJH��WKH�UXQWLPH�HQJLQH�VWRUHV�WKH�SDUWLDOO\�FUHDWHG�SDJH�
LQ�D�VSHFLDO�DUHD�RI�PHPRU\�FDOOHG�D�EXIIHU�XQWLO�LW�LV�WLPH�WR�VHQG�WKH�EXIIHUHG�FRQWHQWV�WR�WKH�
FOLHQW��

Step 3. Add to output buffer or execute code
7KLV�VWHS�LV�SHUIRUPHG�IRU�HDFK�SLHFH�RI�FRGH�RQ�WKH�VRXUFH�SDJH��7KH�GHWDLOV�RI�WKH�HIIHFWV�RI�
YDULRXV�VHUYHU�VLGH�VWDWHPHQWV�DUH�FRYHUHG�LQ�RWKHU�VHFWLRQV�RI�WKLV�PDQXDO��)RU�PRUH�
LQIRUPDWLRQ��VHH�´&RQVWUXFWLQJ�WKH�+70/�3DJH�µ

)RU�D�JLYHQ�UHTXHVW��WKH�UXQWLPH�HQJLQH�NHHSV�SHUIRUPLQJ�WKLV�VWHS�XQWLO�RQH�RI�WKHVH�WKLQJV�
KDSSHQV�

� 7KH�EXIIHU�FRQWDLQV���.%�RI�+70/�

� ,Q�WKLV�VLWXDWLRQ��WKH�UXQWLPH�HQJLQH�SHUIRUPV�VWHSV���DQG���DQG�WKHQ�UHWXUQV�WR�VWHS���
ZLWK�D�QHZO\�HPSWLHG�EXIIHU�DQG�FRQWLQXHV�SURFHVVLQJ�WKH�VDPH�UHTXHVW���6WHS���LV�RQO\�
H[HFXWHG�RQFH��HYHQ�LI�VWHSV���DQG���DUH�UHSHDWHG��

� 7KH�VHUYHU�H[HFXWHV�WKH�flush�IXQFWLRQ�

� ,Q�WKLV�VLWXDWLRQ��WKH�UXQWLPH�HQJLQH�SHUIRUPV�VWHSV���DQG���DQG�WKHQ�UHWXUQV�WR�VWHS���
ZLWK�D�QHZO\�HPSWLHG�EXIIHU�DQG�FRQWLQXHV�SURFHVVLQJ�WKH�VDPH�UHTXHVW���6WHS���LV�RQO\�
H[HFXWHG�RQFH��HYHQ�LI�VWHSV���DQG���DUH�UHSHDWHG��
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� 7KH�VHUYHU�H[HFXWHV�WKH�redirect�IXQFWLRQ�

� ,Q�WKLV�VLWXDWLRQ��WKH�UXQWLPH�HQJLQH�ILQLVKHV�WKLV�UHTXHVW�E\�SHUIRUPLQJ�VWHSV���WKURXJK����
,W�LJQRUHV�DQ\WKLQJ�RFFXUULQJ�DIWHU�WKH�redirect�IXQFWLRQ�LQ�WKH�VRXUFH�ILOH�DQG�VWDUWV�D�
QHZ�UHTXHVW�IRU�WKH�SDJH�VSHFLILHG�LQ�WKH�FDOO�WR�redirect�

� ,W�UHDFKHV�WKH�HQG�RI�WKH�SDJH�

� ,Q�WKLV�VLWXDWLRQ��WKH�UXQWLPH�HQJLQH�ILQLVKHV�WKLV�UHTXHVW�E\�SHUIRUPLQJ�VWHSV���WKURXJK���

Step 4. Save client object properties
7KH�UXQWLPH�HQJLQH�VDYHV�WKH�client�REMHFW·V�SURSHUWLHV�LPPHGLDWHO\�EHIRUH�WKH�ILUVW�WLPH�LW�
VHQGV�SDUW�RI�WKH�+70/�SDJH�WR�WKH�FOLHQW��,W�RQO\�VDYHV�WKHVH�SURSHUWLHV�RQFH��7KH�UXQWLPH�
HQJLQH�FDQ�UHSHDW�VWHSV���DQG����EXW�LW�FDQQRW�UHSHDW�WKLV�VWHS�

7KH�UXQWLPH�HQJLQH�VDYHV�WKH�SURSHUWLHV�DW�WKLV�SRLQW�WR�VXSSRUW�VRPH�RI�WKH�PDLQWHQDQFH�
WHFKQLTXHV�IRU�WKH�client�REMHFW��)RU�H[DPSOH��WKH�FOLHQW�85/�HQFRGLQJ�VFKHPH�VHQGV�WKH�
client�SURSHUWLHV�LQ�WKH�KHDGHU�RI�WKH�+70/�ILOH��%HFDXVH�WKH�KHDGHU�LV�VHQW�DV�WKH�ILUVW�SDUW�
RI�WKH�ILOH��WKH�client�SURSHUWLHV�PXVW�EH�VHQW�WKHQ�

$V�D�FRQVHTXHQFH��\RX�VKRXOG�EH�FDUHIXO�RI�ZKHUH�LQ�\RXU�VRXUFH�ILOH�\RX�VHW�client�
SURSHUWLHV��<RX�VKRXOG�DOZD\V�FKDQJH�client�SURSHUWLHV�LQ�WKH�ILOH�EHIRUH�DQ\�FDOO�WR�
redirect�RU�flush�DQG�EHIRUH�JHQHUDWLQJ���.%�RI�+70/�RXWSXW�

,I�\RX�FKDQJH�SURSHUW\�YDOXHV�IRU�WKH�client�REMHFW�LQ�WKH�FRGH�DIWHU�+70/�KDV�EHHQ�VHQW�WR�
WKH�FOLHQW��WKRVH�FKDQJHV�UHPDLQ�LQ�HIIHFW�IRU�WKH�UHVW�RI�WKDW�FOLHQW�UHTXHVW��EXW�WKH\�DUH�WKHQ�
GLVFDUGHG��+HQFH��WKH�QH[W�FOLHQW�UHTXHVW�GRHV�QRW�JHW�WKRVH�YDOXHV�IRU�WKH�SURSHUWLHV��LW�JHWV�WKH�
YDOXHV�WKDW�ZHUH�LQ�HIIHFW�ZKHQ�FRQWHQW�ZDV�ILUVW�VHQW�WR�WKH�FOLHQW��)RU�H[DPSOH��DVVXPH�\RXU�
FRGH�FRQWDLQV�WKHVH�VWDWHPHQWV�

<HTML>
<P>The current customer is 
<SERVER>
client.customerName = "Mr. Ed";
write(client.customerName);
client.customerName = "Mr. Bill";
</SERVER>
<P>The current customer really is 
<SERVER>
write(client.customerName);
</SERVER>
</HTML>
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7KLV�VHULHV�RI�VWDWHPHQWV�UHVXOWV�LQ�WKLV�+70/�EHLQJ�VHQW�WR�WKH�FOLHQW�

$QG�ZKHQ�WKH�QH[W�FOLHQW�UHTXHVW�RFFXUV��WKH�YDOXH�RI�client.customerName�LV�´0U��%LOOµ��
7KLV�YHU\�VLPLODU�VHW�RI�VWDWHPHQWV�UHVXOWV�LQ�WKH�VDPH�+70/�

<P>The current customer is Mr. Ed
<P>The current customer really is Mr. Bill

<HTML>
<P>The current customer is 
<SERVER>
client.customerName = "Mr. Ed";
write(client.customerName);
flush();
client.customerName = "Mr. Bill";
</SERVER>
<P>The current customer really is 
<SERVER>
write(client.customerName);
</SERVER>
</HTML>
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+RZHYHU��ZKHQ�WKH�QH[W�FOLHQW�UHTXHVW�RFFXUV��WKH�YDOXH�RI�client.customerName�LV�´0U��
(Gµ��LW�LV�QRW�´0U��%LOOµ�

)RU�PRUH�LQIRUPDWLRQ��VHH�´7HFKQLTXHV�IRU�0DLQWDLQLQJ�WKH�FOLHQW�2EMHFW�µ�

Step 5. Send HTML to client
7KH�VHUYHU�VHQGV�WKH�SDJH�FRQWHQW�WR�WKH�FOLHQW��)RU�SDJHV�ZLWK�QR�VHUYHU�VLGH�-DYD6FULSW�
VWDWHPHQWV��WKH�VHUYHU�VLPSO\�WUDQVIHUV�+70/�WR�WKH�FOLHQW��)RU�RWKHU�SDJHV��WKH�UXQWLPH�
HQJLQH�SHUIRUPV�WKH�DSSOLFDWLRQ�ORJLF�WR�FRQVWUXFW�+70/�DQG�WKHQ�VHQGV�WKH�JHQHUDWHG�SDJH�WR�
WKH�FOLHQW�

Step 6. Destroy request object and save or destroy client object
7KH�UXQWLPH�HQJLQH�GHVWUR\V�WKH�request�REMHFW�FRQVWUXFWHG�IRU�WKLV�FOLHQW�UHTXHVW��,W�VDYHV�
WKH�YDOXHV�RI�WKH�client�REMHFW�DQG�WKHQ�GHVWUR\V�WKH�SK\VLFDO�-DYD6FULSW�REMHFW��,W�GRHV�QRW�
GHVWUR\�HLWKHU�WKH�project�RU�WKH�server�REMHFW�

Constructing the HTML Page
:KHQ�\RX�FRPSLOH�\RXU�-DYD6FULSW�DSSOLFDWLRQ��WKH�VRXUFH�LQFOXGHV�+70/�SDJHV�WKDW�FRQWDLQ�
VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV�DQG�SHUKDSV�DOVR�+70/�SDJHV�WKDW�GR�QRW�FRQWDLQ�VHUYHU�VLGH�
-DYD6FULSW�VWDWHPHQWV��:KHQ�D�XVHU�DFFHVVHV�D�SDJH�LQ�DQ�DSSOLFDWLRQ�WKDW�GRHV�QRW�FRQWDLQ�
VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV��WKH�VHUYHU�VHQGV�WKH�SDJH�EDFN�DV�LW�ZRXOG�DQ\�RWKHU�+70/�
SDJH��:KHQ�D�XVHU�DFFHVVHV�D�SDJH�WKDW�GRHV�FRQWDLQ�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV��WKH�
UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�FRQVWUXFWV�DQ�+70/�SDJH�WR�VHQG�LQ�UHVSRQVH��XVLQJ�RQH�RI�WKH�
VRXUFH�SDJHV�RI�\RXU�DSSOLFDWLRQ�

7KH�UXQWLPH�HQJLQH�VFDQV�WKH�VRXUFH�SDJH��$V�LW�HQFRXQWHUV�+70/�VWDWHPHQWV�RU�FOLHQW�VLGH�
-DYD6FULSW�VWDWHPHQWV��LW�DSSHQGV�WKHP�WR�WKH�SDJH�EHLQJ�FUHDWHG��$V�LW�HQFRXQWHUV�VHUYHU�VLGH�
-DYD6FULSW�VWDWHPHQWV��LW�H[HFXWHV�WKHP��$OWKRXJK�PRVW�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV�
SHUIRUP�SURFHVVLQJ�RQ�WKH�VHUYHU��VRPH�DIIHFW�WKH�SDJH�EHLQJ�FRQVWUXFWHG��7KH�IROORZLQJ�
VHFWLRQV�GLVFXVV�WKUHH�IXQFWLRQV³write��flush��DQG�redirect³WKDW�DIIHFW�WKH�+70/�
SDJH�VHUYHG�

Generating HTML
$V�GLVFXVVHG�HDUOLHU�LQ�WKLV�FKDSWHU��WKH�write�IXQFWLRQ�JHQHUDWHV�+70/�EDVHG�RQ�WKH�YDOXH�RI�
-DYD6FULSW�H[SUHVVLRQ�JLYHQ�DV�LWV�DUJXPHQW��)RU�H[DPSOH��FRQVLGHU�WKLV�VWDWHPHQW

write("<P>Customer Name is:" + project.custname + ".");
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,Q�UHVSRQVH�WR�WKLV�VWDWHPHQW��-DYD6FULSW�JHQHUDWHV�+70/�LQFOXGLQJ�D�SDUDJUDSK�WDJ�DQG�VRPH�
WH[W��FRQFDWHQDWHG�ZLWK�WKH�YDOXH�RI�WKH�custname�SURSHUW\�RI�WKH�project�REMHFW��)RU�
H[DPSOH��LI�WKLV�SURSHUW\�LV�´)UHG·V�VRIWZDUH�FRPSDQ\µ��WKH�FOLHQW�ZRXOG�UHFHLYH�WKH�IROORZLQJ�
+70/�

<P>Customer Name is: Fred’s software company.

$V�IDU�DV�WKH�FOLHQW�LV�FRQFHUQHG��WKLV�LV�QRUPDO�+70/�RQ�WKH�SDJH��+RZHYHU��LW�LV�DFWXDOO\�
JHQHUDWHG�G\QDPLFDOO\�E\�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�

Flushing the Output Buffer
7R�LPSURYH�SHUIRUPDQFH��-DYD6FULSW�EXIIHUV�WKH�+70/�SDJH�LW�FRQVWUXFWV��7KH�flush �
IXQFWLRQ�LPPHGLDWHO\�VHQGV�GDWD�IURP�WKH�LQWHUQDO�EXIIHU�WR�WKH�FOLHQW��,I�\RX�GR�QRW�H[SOLFLWO\�
FDOO�WKH�flush �IXQFWLRQ��-DYD6FULSW�VHQGV�GDWD�WR�WKH�FOLHQW�DIWHU�HDFK���.%�RI�FRQWHQW�LQ�WKH�
FRQVWUXFWHG�+70/�SDJH��

'RQ·W�FRQIXVH�WKH�flush �IXQFWLRQ�ZLWK�WKH�flush �PHWKRG�RI�WKH�File �FODVV���)RU�
LQIRUPDWLRQ�RQ�XVLQJ�WKH�File �FODVV�WR�SHUIRUP�ILOH�LQSXW�DQG�RXWSXW��VHH�´)LOH�6\VWHP�
6HUYLFH�µ�

<RX�FDQ�XVH�flush �WR�FRQWURO�WKH�WLPLQJ�RI�GDWD�WUDQVIHU�WR�WKH�FOLHQW��)RU�H[DPSOH��\RX�PLJKW�
FKRRVH�WR�IOXVK�WKH�EXIIHU�EHIRUH�DQ�RSHUDWLRQ�WKDW�FUHDWHV�D�GHOD\��VXFK�DV�D�GDWDEDVH�TXHU\��
$OVR��LI�D�GDWDEDVH�TXHU\�UHWULHYHV�D�ODUJH�QXPEHU�RI�URZV��IOXVKLQJ�WKH�EXIIHU�HYHU\�IHZ�URZV�
SUHYHQWV�ORQJ�GHOD\V�LQ�GLVSOD\LQJ�GDWD�

7KH�IROORZLQJ�FRGH�IUDJPHQW�VKRZV�KRZ�flush LV�XVHG��$VVXPH�WKDW�\RXU�DSSOLFDWLRQ�QHHGV�
WR�SHUIRUP�VRPH�DFWLRQ�RQ�HYHU\�FXVWRPHU�LQ�\RXU�FXVWRPHU�GDWDEDVH��,I�\RX�KDYH�D�ORW�RI�
FXVWRPHUV��WKLV�FRXOG�UHVXOW�LQ�D�OHQJWK\�GHOD\��6R�WKDW�WKH�XVHU�GRHVQ·W�KDYH�WR�ZDLW�LQ�IURQW�RI�

NOTE ,I�\RX�XVH�WKH�FOLHQW�FRRNLH�WHFKQLTXH�WR�PDLQWDLQ�WKH�
SURSHUWLHV�RI�WKH�client �REMHFW��\RX�PXVW�PDNH�DOO�
FKDQJHV�WR�WKH�client �REMHFW�EHIRUH�IOXVKLQJ�WKH�EXIIHU��
)RU�PRUH�LQIRUPDWLRQ��VHH�´7HFKQLTXHV�IRU�0DLQWDLQLQJ�
WKH�FOLHQW�2EMHFW�µ
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DQ�XQFKDQJLQJ�VFUHHQ��\RXU�DSSOLFDWLRQ�FRXOG�VHQG�RXWSXW�WR�WKH�FOLHQW�EHIRUH�VWDUWLQJ�WKH�
SURFHVVLQJ�DQG�WKHQ�DJDLQ�DIWHU�SURFHVVLQJ�HDFK�URZ��7R�GR�VR��\RX�FRXOG�XVH�FRGH�VLPLODU�WR�
WKH�IROORZLQJ�

Changing to a New Client Request
7KH�redirect�IXQFWLRQ�WHUPLQDWHV�WKH�FXUUHQW�FOLHQW�UHTXHVW�DQG�VWDUWV�DQRWKHU�IRU�WKH�
VSHFLILHG�85/��)RU�H[DPSOH��DVVXPH�\RX�KDYH�WKLV�VWDWHPHQW�

redirect("http://www.royalairways.com/apps/page2.html");

:KHQ�WKH�UXQWLPH�HQJLQH�H[HFXWHV�WKLV�VWDWHPHQW��LW�WHUPLQDWHV�WKH�FXUUHQW�UHTXHVW��7KH�
UXQWLPH�HQJLQH�GRHV�QRW�FRQWLQXH�WR�SURFHVV�WKH�RULJLQDO�SDJH��7KHUHIRUH�DQ\�+70/�RU�
-DYD6FULSW�VWDWHPHQWV�WKDW�IROORZ�WKH�FDOO�WR�redirect�RQ�WKH�RULJLQDO�SDJH�DUH�ORVW��7KH�FOLHQW�
LPPHGLDWHO\�ORDGV�WKH�LQGLFDWHG�SDJH��GLVFDUGLQJ�DQ\�SUHYLRXV�FRQWHQW�

7KH�SDUDPHWHU�WR�redirect�FDQ�EH�DQ\�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQW�WKDW�HYDOXDWHV�WR�D�
85/��,Q�WKLV�ZD\��\RX�FDQ�G\QDPLFDOO\�JHQHUDWH�WKH�85/�XVHG�LQ�redirect��)RU�H[DPSOH��LI�D�
SDJH�GHILQHV�D�YDULDEOH�choice��\RX�FDQ�UHGLUHFW�WKH�FOLHQW�WR�D�SDJH�EDVHG�RQ�WKH�YDOXH�RI�
choice��DV�IROORZV�

flush();
conn.beginTransaction();
cursor = conn.cursor ("SELECT * FROM CUSTOMER", true);
while ( cursor.next() ) {

// ����SURFHVV�WKH�URZ����
flush();

}
conn.commitTransaction();
cursor.close();

redirect ("http://www.royalairways.com/apps/page" 
+ choice + ".html");
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,I�\RX�ZDQW�WR�EH�FHUWDLQ�WKDW�WKH�FXUUHQW�client�SURSHUWLHV�DUH�DYDLODEOH�LQ�WKH�QHZ�UHTXHVW��
DQG�\RX·UH�XVLQJ�RQH�RI�WKH�85/�EDVHG�PDLQWHQDQFH�WHFKQLTXHV�IRU�WKH�client�REMHFW��\RX�
VKRXOG�HQFRGH�WKH�SURSHUWLHV�LQ�WKH�85/�\RX�SDVV�WR�redirect��)RU�LQIRUPDWLRQ�RQ�GRLQJ�VR��
VHH�´0DQXDOO\�$SSHQGLQJ�FOLHQW�3URSHUWLHV�WR�85/V�µ

,Q�JHQHUDO��SURSHUWLHV�RI�WKH�request�REMHFW�DQG�WRS�OHYHO�-DYD6FULSW�YDULDEOHV�ODVW�RQO\�IRU�D�
VLQJOH�FOLHQW�UHTXHVW��:KHQ�\RX�UHGLUHFW�WR�D�QHZ�SDJH��\RX�PD\�ZDQW�WR�PDLQWDLQ�VRPH�RI�WKLV�
LQIRUPDWLRQ�IRU�PXOWLSOH�UHTXHVWV��<RX�FDQ�GR�VR�E\�DSSHQGLQJ�WKH�SURSHUW\�QDPHV�DQG�YDOXHV�
WR�WKH�85/��DV�GHVFULEHG�LQ�´(QFRGLQJ�,QIRUPDWLRQ�LQ�D�85/�µ

Accessing CGI Variables
/LNH�PRVW�ZHE�VHUYHUV��1HWVFDSH�VHUYHUV�VHW�YDOXHV�IRU�D�SDUWLFXODU�VHW�RI�HQYLURQPHQW�
YDULDEOHV��FDOOHG�&*,�YDULDEOHV��ZKHQ�VHWWLQJ�XS�WKH�FRQWH[W�IRU�UXQQLQJ�D�&*,�VFULSW��:ULWHUV�
RI�&*,�VFULSWV�H[SHFW�WR�EH�DEOH�WR�XVH�WKHVH�YDULDEOHV�LQ�WKHLU�VFULSWV�

%\�FRQWUDVW��1HWVFDSH�ZHE�VHUYHUV�GR�QRW�VHW�XS�D�VHSDUDWH�HQYLURQPHQW�IRU�VHUYHU�VLGH�
-DYD6FULSW�DSSOLFDWLRQV��1HYHUWKHOHVV��VRPH�RI�WKH�LQIRUPDWLRQ�W\SLFDOO\�VHW�LQ�&*,�YDULDEOHV�
FDQ�DOVR�EH�XVHIXO�LQ�-DYD6FULSW�DSSOLFDWLRQV��7KH�UXQWLPH�HQJLQH�SURYLGHV�VHYHUDO�PHFKDQLVPV�
IRU�DFFHVVLQJ�WKLV�LQIRUPDWLRQ�

� %\�DFFHVVLQJ�SURSHUWLHV�RI�WKH�SUHGHILQHG�request�REMHFW

� %\�XVLQJ�WKH�ssjs_getCGIVariable�IXQFWLRQ�WR�DFFHVV�VRPH�&*,�YDULDEOHV�DQG�RWKHU�
HQYLURQPHQW�YDULDEOHV

� %\�XVLQJ�WKH�httpHeader�PHWKRG�RI�request�WR�DFFHVV�SURSHUWLHV�RI�WKH�FOLHQW�UHTXHVW�
KHDGHU

7KH�IROORZLQJ�WDEOH�OLVWV�SURSHUWLHV�RI�WKH�request�REMHFW�WKDW�FRUUHVSRQG�WR�&*,�YDULDEOHV��
)RU�PRUH�LQIRUPDWLRQ�RQ�WKHVH�SURSHUWLHV�DQG�RQ�WKH�request�REMHFW�LQ�JHQHUDO��VHH�´7KH�
UHTXHVW�2EMHFW�µ

Table  5-7 CGI variables accessible as properties of the request object 

CGI variable Property Description

AUTH_TYPE auth_type The authorization type, if the request is 
protected by any type of authorization. 
Netscape web servers support HTTP basic 
access authorization. Example value: basic
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7KH�VHUYHU�VLGH�IXQFWLRQ�ssjs_getCGIVariable�OHWV�\RX�DFFHVV�WKH�HQYLURQPHQW�YDULDEOHV�
VHW�LQ�WKH�VHUYHU�SURFHVV��LQFOXGLQJ�WKH�&*,�YDULDEOHV�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH�

REMOTE_USER auth_user The name of the local HTTP user of the web 
browser, if HTTP access authorization has been 
activated for this URL. Note that this is not a 
way to determine the user name of any person 
accessing your program. Example value: 
ksmith

REQUEST_METHOD method The HTTP method associated with the request. 
An application can use this to determine the 
proper response to a request. Example value: 
GET

SERVER_PROTOCO
L

protocol The HTTP protocol level supported by the 
client’s software. Example value: HTTP/1.0

QUERY_STRING query Information from the requesting HTML page; 
if “?” is present, the information in the URL 
that comes after the “?”. Example value: x=42

Table  5-8 CGI variables accessible through ssjs_getCGIVariable 

Variable Description

AUTH_TYPE The authorization type, if the request is protected by any 
type of authorization. Netscape web servers support 
HTTP basic access authorization. Example value: basic

HTTPS If security is active on the server, the value of this variable 
is ON; otherwise, it is OFF. Example value: ON

HTTPS_KEYSIZE The number of bits in the session key used to encrypt the 
session, if security is on. Example value: 128

HTTPS_SECRETKEYSI
ZE

The number of bits used to generate the server’s private 
key. Example value: 128

PATH_INFO Path information, as sent by the browser. Example value: 
/cgivars/cgivars.html

Table  5-7 CGI variables accessible as properties of the request object  (Continued)

CGI variable Property Description
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7KH�V\QWD[�RI�ssjs_getCGIVariable�LV�VKRZQ�KHUH�

value = ssjs_getCGIVariable("name");

PATH_TRANSLATED The actual system-specific pathname of the path 
contained in PATH_INFO. Example value: 
/usr/ns-home/myhttpd/js/samples/cgivars/cg
ivars.html

QUERY_STRING Information from the requesting HTML page; if “?” is 
present, the information in the URL that comes after the 
“?”. Example value: x=42

REMOTE_ADDR The IP address of the host that submitted the request. 
Example value: 198.93.95.47

REMOTE_HOST If DNS is turned on for the server, the name of the host 
that submitted the request; otherwise, its IP address. 
Example value: www.netscape.com

REMOTE_USER The name of the local HTTP user of the web browser, if 
HTTP access authorization has been activated for this 
URL. Note that this is not a way to determine the user 
name of any person accessing your program. Example 
value: ksmith

REQUEST_METHOD The HTTP method associated with the request. An 
application can use this to determine the proper response 
to a request. Example value: GET

SCRIPT_NAME The pathname to this page, as it appears in the URL. 
Example value: cgivars.html

SERVER_NAME The hostname or IP address on which the JavaScript 
application is running, as it appears in the URL. Example 
value: piccolo.mcom.com

SERVER_PORT The TCP port on which the server is running. Example 
value: 2020

SERVER_PROTOCOL The HTTP protocol level supported by the client’s 
software. Example value: HTTP/1.0

SERVER_URL The URL that the user typed to access this server. 
Example value: https://piccolo:2020

Table  5-8 CGI variables accessible through ssjs_getCGIVariable  (Continued)

Variable Description
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7KLV�VWDWHPHQW�VHWV�WKH�YDULDEOH�value�WR�WKH�YDOXH�RI�WKH�name�&*,�YDULDEOH��,I�\RX�VXSSO\�DQ�
DUJXPHQW�WKDW�LVQ·W�RQH�RI�WKH�&*,�YDULDEOHV�OLVWHG�LQ�7DEOH������WKH�UXQWLPH�HQJLQH�ORRNV�IRU�DQ�
HQYLURQPHQW�YDULDEOH�E\�WKDW�QDPH�LQ�WKH�VHUYHU�HQYLURQPHQW��,I�IRXQG��WKH�UXQWLPH�HQJLQH�
UHWXUQV�WKH�YDOXH��RWKHUZLVH��LW�UHWXUQV�QXOO��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�DVVLJQV�WKH�YDOXH�
RI�WKH�VWDQGDUG�CLASSPATH�HQYLURQPHQW�YDULDEOH�WR�WKH�-DYD6FULSW�YDULDEOH�classpath�

classpath = ssjs_getCGIVariable("CLASSPATH");

7KH�httpHeader�PHWKRG�RI�request�UHWXUQV�WKH�KHDGHU�RI�WKH�FXUUHQW�FOLHQW�UHTXHVW��)RU�D�
&*,�VFULSW��1HWVFDSH�ZHE�VHUYHUV�VHW�&*,�YDULDEOHV�IRU�VRPH�RI�WKH�LQIRUPDWLRQ�LQ�WKH�KHDGHU��
)RU�-DYD6FULSW�DSSOLFDWLRQV��\RX�JHW�WKDW�LQIRUPDWLRQ�GLUHFWO\�IURP�WKH�KHDGHU��7DEOH�����VKRZV�
LQIRUPDWLRQ�DYDLODEOH�DV�&*,�YDULDEOHV�LQ�WKH�&*,�HQYLURQPHQW��EXW�DV�KHDGHU�SURSHUWLHV�LQ�
VHUYHU�VLGH�-DYD6FULSW��,Q�KHDGHU�SURSHUWLHV��WKH�XQGHUOLQHV�LQ�WKH�&*,�YDULDEOH�QDPH��B��DUH�
UHSODFHG�ZLWK�GDVKHV������IRU�H[DPSOH��WKH�&*,�YDULDEOH�CONTENT_LENGTH�FRUUHVSRQGV�WR�WKH�
KHDGHU�SURSHUW\�content-length�

)RU�PRUH�LQIRUPDWLRQ�RQ�PDQLSXODWLQJ�WKH�FOLHQW�KHDGHU��VHH�´5HTXHVW�DQG�5HVSRQVH�
0DQLSXODWLRQ�µ

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�&*,�YDULDEOHV�WKDW�DUH�QRW�VXSSRUWHG�E\�VHUYHU�VLGH�-DYD6FULSW��
EHFDXVH�WKH\�DUH�QRW�DSSOLFDEOH�ZKHQ�UXQQLQJ�-DYD6FULSW�DSSOLFDWLRQV�

Table  5-9 CGI variables accessible through the client header 

CGI variable Description

CONTENT_LENGTH The number of bytes being sent by the client. 

CONTENT_TYPE The type of data being sent by the client, if a form is 
submitted with the POST method.

HTTP_ACCEPT Enumerates the types of data the client can accept.

HTTP_USER_AGENT Identifies the browser software being used to access 
your program. 

HTTP_IF_MODIFIED_SIN
CE

A date, set according to GMT standard time, allowing 
the client to request a response be sent only if the data 
has been modified since the given date. 

Table  5-10CGI variables not supported by server-side JavaScript 

Variable Description

GATEWAY_INTERFA
CE

The version of CGI running on the server. Not applicable to 
JavaScript applications.
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Communicating Between Server and Client
)UHTXHQWO\�\RXU�-DYD6FULSW�DSSOLFDWLRQ�QHHGV�WR�FRPPXQLFDWH�LQIRUPDWLRQ�HLWKHU�IURP�WKH�
VHUYHU�WR�WKH�FOLHQW�RU�IURP�WKH�FOLHQW�WR�WKH�VHUYHU��)RU�H[DPSOH��ZKHQ�D�XVHU�ILUVW�DFFHVVHV�WKH�
videoapp�DSSOLFDWLRQ��WKH�DSSOLFDWLRQ�G\QDPLFDOO\�JHQHUDWHV�WKH�OLVW�RI�PRYLH�FDWHJRULHV�IURP�
WKH�FXUUHQW�GDWDEDVH�FRQWHQWV��7KDW�LQIRUPDWLRQ��JHQHUDWHG�RQ�WKH�VHUYHU��QHHGV�WR�EH�
FRPPXQLFDWHG�EDFN�WR�WKH�FOLHQW��&RQYHUVHO\��ZKHQ�WKH�XVHU�SLFNV�D�FDWHJRU\�IURP�WKDW�OLVW��WKH�
XVHU·V�FKRLFH�PXVW�EH�FRPPXQLFDWHG�EDFN�WR�WKH�VHUYHU�VR�WKDW�LW�FDQ�JHQHUDWH�WKH�VHW�RI�
PRYLHV�

Sending Values from Client to Server
+HUH�DUH�VHYHUDO�ZD\V�WR�VHQG�LQIRUPDWLRQ�IURP�WKH�FOLHQW�WR�WKH�VHUYHU�

� 7KH�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�FUHDWHV�SURSHUWLHV�RI�WKH�request�REMHFW�IRU�HDFK�YDOXH�
LQ�DQ�+70/�IRUP���6HH� $́FFHVVLQJ�)RUP�9DOXHV�µ�

� ,I�\RX·UH�XVLQJ�D�85/�EDVHG�PDLQWHQDQFH�WHFKQLTXH�IRU�SURSHUWLHV�RI�WKH�client�REMHFW��
\RX�FDQ�PRGLI\�WKH�85/�VHQW�WR�WKH�VHUYHU�WR�LQFOXGH�SURSHUW\�YDOXHV�IRU�WKH�client�DQG�
request�REMHFWV���6HH�´(QFRGLQJ�,QIRUPDWLRQ�LQ�D�85/�µ�

� <RX�FDQ�XVH�FRRNLHV�WR�VHW�SURSHUW\�YDOXHV�IRU�WKH�client�DQG�request�REMHFWV���6HH�
´8VLQJ�&RRNLHV�µ�

� 2Q�WKH�FOLHQW��\RX�FDQ�PRGLI\�WKH�KHDGHU�RI�WKH�FOLHQW�UHTXHVW��<RX�FDQ�WKHQ�XVH�WKH�
httpHeader�PHWKRG�RI�WKH�request�REMHFW�WR�PDQLSXODWH�WKH�KHDGHU�DQG�SRVVLEO\�WKH�
ERG\�RI�WKH�UHTXHVW���6HH�´5HTXHVW�DQG�5HVSRQVH�0DQLSXODWLRQ�µ�

SERVER_SOFTWARE The type of server you are running. Not available to 
JavaScript applications.

Table  5-10CGI variables not supported by server-side JavaScript  (Continued)

Variable Description
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Accessing Form Values
)RUPV�DUH�WKH�EUHDG�DQG�EXWWHU�RI�D�-DYD6FULSW�DSSOLFDWLRQ��<RX�XVH�IRUP�HOHPHQWV�VXFK�DV�WH[W�
ILHOGV�DQG�UDGLR�EXWWRQV�DV�WKH�SULPDU\�PHFKDQLVP�IRU�WUDQVIHUULQJ�GDWD�IURP�WKH�FOLHQW�WR�WKH�
VHUYHU��:KHQ�WKH�XVHU�FOLFNV�D�6XEPLW�EXWWRQ��WKH�EURZVHU�VXEPLWV�WKH�YDOXHV�HQWHUHG�LQ�WKH�
IRUP�WR�WKH�VHUYHU�IRU�SURFHVVLQJ�

7KH�ACTION�DWWULEXWH�RI�WKH�FORM�WDJ�GHWHUPLQHV�WKH�DSSOLFDWLRQ�WR�ZKLFK�WKH�YDOXHV�DUH�
VXEPLWWHG��7R�VHQG�LQIRUPDWLRQ�WR�WKH�DSSOLFDWLRQ�RQ�WKH�VHUYHU��XVH�DQ�DSSOLFDWLRQ�85/�DV�WKH�
YDOXH�RI�WKH�ACTION�DWWULEXWH�

,I�WKH�GRFXPHQW�FRQWDLQLQJ�WKH�IRUP�LV�D�FRPSLOHG�SDUW�RI�WKH�VDPH�DSSOLFDWLRQ��\RX�FDQ�VLPSO\�
VXSSO\�WKH�QDPH�RI�WKH�SDJH�LQVWHDG�RI�D�FRPSOHWH�85/��)RU�H[DPSOH��KHUH�LV�WKH�FORM�WDJ�
IURP�WKH�+DQJPDQ�VDPSOH�DSSOLFDWLRQ�

<FORM METHOD="post" ACTION="hangman.html">

)RUPV�VHQW�WR�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQV�FDQ�XVH�HLWKHU�get�RU�post�DV�WKH�YDOXH�RI�
WKH�METHOD�DWWULEXWH�

(DFK�LQSXW�HOHPHQW�LQ�DQ�+70/�IRUP�FRUUHVSRQGV�WR�D�SURSHUW\�RI�WKH�request�REMHFW��7KH�
SURSHUW\�QDPH�LV�VSHFLILHG�E\�WKH�NAME�DWWULEXWH�RI�WKH�IRUP�HOHPHQW��)RU�H[DPSOH��WKH�
IROORZLQJ�+70/�FUHDWHV�D�request�SURSHUW\�FDOOHG�guess�WKDW�DFFHSWV�D�VLQJOH�FKDUDFWHU�LQ�D�
WH[W�ILHOG��<RX�UHIHU�WR�WKLV�SURSHUW\�LQ�VHUYHU�VLGH�-DYD6FULSW�DV�request.guess�

NOTE 6HUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQV�GR�QRW�DXWRPDWLFDOO\�
VXSSRUW�ILOH�XSORDG��7KDW�LV��LI�WKH�DFWLRQ�VSHFLILHG�LV�D�SDJH�
LQ�D�-DYD6FULSW�DSSOLFDWLRQ�DQG�\RX�VXEPLW�DQ�INPUT�
HOHPHQW�RI�TYPE="file"��\RXU�DSSOLFDWLRQ�PXVW�
PDQXDOO\�KDQGOH�WKH�ILOH��DV�GHVFULEHG�LQ�´5HTXHVW�DQG�
5HVSRQVH�0DQLSXODWLRQ�µ

<FORM METHOD="post" ACTION="hangman.html"> 
<P> 
What is your guess? 
<INPUT TYPE="text" NAME="guess" SIZE="1">
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$�SELECT�IRUP�HOHPHQW�WKDW�DOORZV�PXOWLSOH�VHOHFWLRQV�UHTXLUHV�VSHFLDO�WUHDWPHQW��EHFDXVH�LW�LV�
D�VLQJOH�SURSHUW\�WKDW�FDQ�KDYH�PXOWLSOH�YDOXHV��<RX�FDQ�XVH�WKH�getOptionValue�IXQFWLRQ�WR�
UHWULHYH�WKH�YDOXHV�RI�VHOHFWHG�RSWLRQV�LQ�D�PXOWLSOH�VHOHFW�OLVW��)RU�PRUH�LQIRUPDWLRQ��VHH�
´8VLQJ�6HOHFW�/LVWV�µ

)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�request�REMHFW��VHH�´7KH�UHTXHVW�2EMHFW�µ

,I�\RX�ZDQW�WR�SURFHVV�GDWD�RQ�WKH�FOLHQW�ILUVW��\RX�KDYH�WR�FUHDWH�D�FOLHQW�VLGH�-DYD6FULSW�
IXQFWLRQ�WR�SHUIRUP�SURFHVVLQJ�RQ�WKH�IRUP�HOHPHQW�YDOXHV�DQG�WKHQ�DVVLJQ�WKH�RXWSXW�RI�WKH�
FOLHQW�IXQFWLRQ�WR�D�IRUP�HOHPHQW��<RX�FDQ�KLGH�WKH�HOHPHQW��VR�WKDW�LW�LV�QRW�GLVSOD\HG�WR�WKH�
XVHU��LI�\RX�ZDQW�WR�SHUIRUP�FOLHQW�SUHSURFHVVLQJ��

)RU�H[DPSOH��VXSSRVH�\RX�KDYH�D�FOLHQW�VLGH�-DYD6FULSW�IXQFWLRQ�QDPHG�calc�WKDW�SHUIRUPV�
FDOFXODWLRQV�EDVHG�RQ�WKH�XVHU·V�LQSXW��<RX�ZDQW�WR�SDVV�WKH�UHVXOW�RI�WKLV�IXQFWLRQ�WR�\RXU�
DSSOLFDWLRQ�IRU�IXUWKHU�SURFHVVLQJ��<RX�ILUVW�QHHG�WR�GHILQH�D�KLGGHQ�IRUP�HOHPHQW�IRU�WKH�
UHVXOW��DV�IROORZV�

<INPUT TYPE="hidden" NAME="result" SIZE=5>

7KHQ�\RX�QHHG�WR�FUHDWH�DQ�onClick�HYHQW�KDQGOHU�IRU�WKH�6XEPLW�EXWWRQ�WKDW�DVVLJQV�WKH�
RXWSXW�RI�WKH�IXQFWLRQ�WR�WKH�KLGGHQ�HOHPHQW�

<INPUT TYPE="submit" VALUE="Submit"
onClick="this.form.result.value=calc(this.form)">

7KH�YDOXH�RI�result�LV�VXEPLWWHG�DORQJ�ZLWK�DQ\�RWKHU�IRUP�HOHPHQW�YDOXHV��7KLV�YDOXH�FDQ�EH�
UHIHUHQFHG�DV�request.result�LQ�WKH�DSSOLFDWLRQ�

Using Select Lists
7KH�+70/�SELECT�WDJ��XVHG�ZLWK�WKH�MULTIPLE�DWWULEXWH��DOORZV�\RX�WR�DVVRFLDWH�PXOWLSOH�
YDOXHV�ZLWK�D�VLQJOH�IRUP�HOHPHQW��,I�\RXU�DSSOLFDWLRQ�UHTXLUHV�VHOHFW�OLVWV�WKDW�DOORZ�PXOWLSOH�
VHOHFWHG�RSWLRQV��\RX�XVH�WKH�getOptionValue�IXQFWLRQ�WR�JHW�WKH�YDOXHV�LQ�-DYD6FULSW��7KH�
V\QWD[�RI�getOptionValue�LV

itemValue = getOptionValue(name, index)
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+HUH��name�LV�WKH�VWULQJ�VSHFLILHG�DV�WKH�NAME�DWWULEXWH�RI�WKH�SELECT�WDJ��DQG�index�LV�WKH�
]HUR�EDVHG�RUGLQDO�LQGH[�RI�WKH�VHOHFWHG�RSWLRQ��7KH�getOptionValue�IXQFWLRQ�UHWXUQV�WKH�
YDOXH�RI�WKH�VHOHFWHG�LWHP��DV�VSHFLILHG�E\�WKH�DVVRFLDWHG�OPTION�WDJ�

7KH�IXQFWLRQ�getOptionValueCount�UHWXUQV�WKH�QXPEHU�RI�RSWLRQV��VSHFLILHG�E\�OPTION�
WDJV��LQ�WKH�VHOHFW�OLVW��,W�UHTXLUHV�RQO\�RQH�DUJXPHQW��WKH�VWULQJ�FRQWDLQLQJ�WKH�QDPH�RI�WKH�
SELECT�WDJ�

)RU�H[DPSOH��VXSSRVH�\RX�KDYH�WKH�IROORZLQJ�HOHPHQW�LQ�D�IRUP�

<RX�FRXOG�SURFHVV�WKH�LQSXW�IURP�WKLV�VHOHFW�OLVW�DV�IROORZV�

<SELECT NAME="what-to-wear" MULTIPLE SIZE=8>
<OPTION SELECTED>Jeans
<OPTION>Wool Sweater
<OPTION SELECTED>Sweatshirt
<OPTION SELECTED>Socks
<OPTION>Leather Jacket
<OPTION>Boots
<OPTION>Running Shoes
<OPTION>Cape

</SELECT>

<SERVER>
var i = 0;
var howmany = getOptionValueCount("what-to-wear");
while ( i < howmany ) {

var optionValue = 
getOptionValue("what-to-wear", i);
write ("<br>Item #" + i + ": " + optionValue + "\n");
i++;

}
</SERVER>
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,I�WKH�XVHU�NHSW�WKH�GHIDXOW�VHOHFWLRQV��WKLV�VFULSW�ZRXOG�UHWXUQ�

,WHP�����-HDQV
,WHP�����6ZHDWVKLUW
,WHP�����6RFNV

Encoding Information in a URL
<RX�FDQ�PDQXDOO\�HQFRGH�SURSHUWLHV�RI�WKH�request�REMHFW�LQWR�D�85/�WKDW�DFFHVVHV�D�SDJH�RI�
\RXU�DSSOLFDWLRQ��,Q�FUHDWLQJ�WKH�85/��\RX�XVH�WKH�IROORZLQJ�V\QWD[�

URL?varName1=value1[&varName2=value2...]

+HUH��URL�LV�WKH�EDVH�85/��HDFK�varName1�LV�D�SURSHUW\�QDPH��DQG�HDFK�value1�LV�WKH�
FRUUHVSRQGLQJ�SURSHUW\�YDOXH��ZLWK�VSHFLDO�FKDUDFWHUV�HVFDSHG���,Q�WKLV�VFKHPH��WKH�EDVH�85/�
LV�IROORZHG�E\�D�TXHVWLRQ�PDUN��?��ZKLFK�LV�LQ�WXUQ�IROORZHG�E\�SDLUV�RI�SURSHUW\�QDPHV�DQG�
WKHLU�YDOXHV��6HSDUDWH�HDFK�SDLU�ZLWK�DQ�DPSHUVDQG��&���:KHQ�WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�
UHFHLYHV�WKH�UHVXOWDQW�85/�DV�D�FOLHQW�UHTXHVW��LW�FUHDWHV�D�request�SURSHUW\�QDPHG�
varName1�IRU�HDFK�OLVWHG�YDULDEOH�

)RU�H[DPSOH��WKH�IROORZLQJ�+70/�GHILQHV�D�K\SHUOLQN�WR�D�SDJH�WKDW�LQVWDQWLDWHV�WKH�request�
SURSHUWLHV�i�DQG�j�WR���DQG����UHVSHFWLYHO\��-DYD6FULSW�VWDWHPHQWV�LQ�refpage.html�FDQ�WKHQ�
UHIHU�WR�WKHVH�YDULDEOHV�DV�request.i�DQG�request.j�

<A HREF="refpage.html?i=1&j=2">Click Here</A>

,QVWHDG�RI�XVLQJ�D�VWDWLF�85/�VWULQJ��DV�LQ�WKH�SUHFHGLQJ�H[DPSOH��\RX�FDQ�XVH�VHUYHU�VLGH�RU�
FOLHQW�VLGH�-DYD6FULSW�VWDWHPHQWV�WR�G\QDPLFDOO\�JHQHUDWH�WKH�85/�WKDW�HQFRGHV�WKH�SURSHUW\�
YDOXHV��)RU�H[DPSOH��\RXU�DSSOLFDWLRQ�FRXOG�LQFOXGH�D�SDJH�VXFK�DV�WKH�IROORZLQJ�

<HTML>
<HEAD>
<SCRIPT>
function compute () {

// ���UHSODFH�ZLWK�DQ�DSSURSULDWH�FRPSXWDWLRQ 
// WKDW�UHWXUQV�D�VHDUFK�VWULQJ����
return "?num=25";

}
</SCRIPT>
</HEAD>
<BODY>
<a HREF="refpage.htm" onClick="this.search=compute()">
Click here to submit a value.</a></p>
</BODY>
</HTML>
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,Q�WKLV�FDVH��ZKHQ�WKH�XVHU�FOLFNV�WKH�OLQN��WKH�UXQWLPH�HQJLQH�RQ�WKH�FOLHQW�UXQV�WKH�onClick�
HYHQW�KDQGOHU��7KLV�HYHQW�KDQGOHU�VHWV�WKH�VHDUFK�SRUWLRQ�RI�WKH�85/�LQ�WKH�OLQN�WR�ZKDWHYHU�
VWULQJ�LV�UHWXUQHG�E\�WKH�compute�IXQFWLRQ��:KHQ�WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�JHWV�WKLV�
UHTXHVW��LW�FUHDWHV�D�num�SURSHUW\�IRU�WKH�request�REMHFW�DQG�VHWV�WKH�YDOXH�WR����

$V�D�VHFRQG�H[DPSOH��\RX�PLJKW�ZDQW�WR�DGG�request�SURSHUWLHV�WR�D�85/�FUHDWHG�LQ�D�
VHUYHU�VLGH�VFULSW��7KLV�LV�PRVW�OLNHO\�WR�EH�XVHIXO�LI�\RX·OO�EH�UHGLUHFWLQJ�WKH�FOLHQW�UHTXHVW�WR�D�
QHZ�SDJH��7R�DGG�request�SURSHUWLHV�LQ�D�VHUYHU�VLGH�VFULSW��\RX�FRXOG�LQVWHDG�XVH�WKLV�
VWDWHPHQW�

<A HREF=‘"refpage.html?i=" + escape(i) + "&j=" + escape(j)‘>
Click Here</A>

,I�\RX�FUHDWH�D�85/�LQ�D�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQW��WKH�client �REMHFW·V�SURSHUWLHV�DUH�
QRW�DXWRPDWLFDOO\�DGGHG��,I�\RX·UH�XVLQJ�D�85/�EDVHG�PDLQWHQDQFH�WHFKQLTXH�IRU�WKH�client �
REMHFW��XVH�WKH�addClient �IXQFWLRQ�WR�JHQHUDWH�WKH�ILQDO�85/��,Q�WKLV�H[DPSOH��WKH�VWDWHPHQW�
ZRXOG�EH�

<A HREF=‘addClient("refpage.html?i=" + escape(i)
+ "&j=" + escape(j))‘>Click Here</A>

)RU�LQIRUPDWLRQ�RQ�XVLQJ�addClient ��VHH�´0DQXDOO\�$SSHQGLQJ�FOLHQW�3URSHUWLHV�WR�85/V�µ

7KH�FRUH�-DYD6FULSW�escape �IXQFWLRQ�DOORZV�\RX�WR�HQFRGH�QDPHV�RU�YDOXHV�DSSHQGHG�WR�D�
85/�WKDW�PD\�LQFOXGH�VSHFLDO�FKDUDFWHUV��,Q�JHQHUDO��LI�DQ�DSSOLFDWLRQ�QHHGV�WR�JHQHUDWH�LWV�RZQ�
SURSHUW\�QDPHV�DQG�YDOXHV�LQ�D�85/�UHTXHVW��\RX�VKRXOG�XVH�escape ��WR�HQVXUH�WKDW�DOO�YDOXHV�
DUH�LQWHUSUHWHG�SURSHUO\��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

5HPHPEHU�WKDW�D�85/�GRHV�QRW�FKDQJH�ZKHQ�D�XVHU�UHORDGV�LW��DOWKRXJK�WKH�SDJH·V�FRQWHQWV�
PD\�FKDQJH��$Q\�SURSHUWLHV�VHQW�LQ�WKH�RULJLQDO�85/�DUH�UHVWRUHG�WR�WKHLU�YDOXHV�LQ�WKH�85/�DV�
LW�ZDV�ILUVW�VHQW��UHJDUGOHVV�RI�DQ\�FKDQJHV�WKDW�PD\�KDYH�EHHQ�PDGH�GXULQJ�SURFHVVLQJ��)RU�
H[DPSOH��LI�WKH�XVHU�FOLFNV�WKH�5HORDG�EXWWRQ�WR�UHORDG�WKH�85/�LQ�WKH�SUHYLRXV�H[DPSOH��i �DQG�
j �DUH�DJDLQ�VHW�WR���DQG����UHVSHFWLYHO\�

Sending Values from Server to Client
$�-DYD6FULSW�DSSOLFDWLRQ�FRPPXQLFDWHV�ZLWK�WKH�FOLHQW�WKURXJK�+70/�DQG�FOLHQW�VLGH�
-DYD6FULSW��,I�\RX�VLPSO\�ZDQW�WR�GLVSOD\�LQIRUPDWLRQ�WR�WKH�XVHU��WKHUH�LV�QR�VXEWOHW\��\RX�
FUHDWH�WKH�+70/�WR�IRUPDW�WKH�LQIRUPDWLRQ�DV�\RX�ZDQW�LW�GLVSOD\HG�

+RZHYHU��\RX�PD\�ZDQW�WR�VHQG�YDOXHV�WR�FOLHQW�VFULSWV�GLUHFWO\��<RX�FDQ�GR�WKLV�LQ�D�YDULHW\�RI�
ZD\V��LQFOXGLQJ�WKHVH�WKUHH�

� <RX�FDQ�VHW�GHIDXOW�IRUP�YDOXHV�DQG�YDOXHV�IRU�KLGGHQ�IRUP�HOHPHQWV���6HH�´'HIDXOW�)RUP�
9DOXHV�DQG�+LGGHQ�)RUP�(OHPHQWV�µ�
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� <RX�FDQ�GLUHFWO\�VXEVWLWXWH�LQIRUPDWLRQ�LQ�FOLHQW�VLGH�SCRIPT�VWDWHPHQWV�RU�HYHQW�
KDQGOHUV���6HH�´'LUHFW�6XEVWLWXWLRQ�µ�

� <RX�FDQ�XVH�FRRNLHV�WR�VHQG�client�SURSHUW\�YDOXHV�RU�RWKHU�YDOXHV�WR�WKH�FOLHQW���6HH�
´8VLQJ�&RRNLHV�µ�

� <RX�FDQ�PRGLI\�WKH�KHDGHU�RI�WKH�UHVSRQVH�VHQW�WR�WKH�FOLHQW��XVLQJ�WKH�
deleteResponseHeader�DQG�addResponseHeader�IXQFWLRQV���6HH�´5HTXHVW�DQG�
5HVSRQVH�0DQLSXODWLRQ�µ�

Default Form Values and Hidden Form Elements
7R�GLVSOD\�DQ�+70/�IRUP�ZLWK�GHIDXOW�YDOXHV�VHW�LQ�WKH�IRUP�HOHPHQWV��XVH�WKH�INPUT�WDJ�WR�
FUHDWH�WKH�GHVLUHG�IRUP�HOHPHQW��VXEVWLWXWLQJ�D�VHUYHU�VLGH�-DYD6FULSW�H[SUHVVLRQ�IRU�WKH�VALUE�
DWWULEXWH��)RU�H[DPSOH��\RX�FDQ�XVH�WKH�IROORZLQJ�VWDWHPHQW�WR�GLVSOD\�D�WH[W�HOHPHQW�DQG�VHW�
WKH�GHIDXOW�YDOXH�EDVHG�RQ�WKH�YDOXH�RI�client.custname�

<INPUT TYPE="text" NAME="customerName" SIZE="30"
VALUE=‘client.custname‘>

7KH�LQLWLDO�YDOXH�RI�WKLV�WH[W�ILHOG�LV�VHW�WR�WKH�YDOXH�RI�WKH�YDULDEOH�client.custname ��6R��LI�
WKH�YDOXH�RI�client.custname �LV�9LFWRULD��WKLV�VWDWHPHQW�LV�VHQW�WR�WKH�FOLHQW�

<INPUT TYPE="text" NAME="customerName" SIZE="30" VALUE="Victoria">

<RX�FDQ�XVH�D�VLPLODU�WHFKQLTXH�ZLWK�KLGGHQ�IRUP�HOHPHQWV�LI�\RX�GR�QRW�ZDQW�WR�GLVSOD\�WKH�
YDOXH�WR�WKH�XVHU��DV�LQ�WKLV�H[DPSOH�

<INPUT TYPE="hidden" NAME="custID" SIZE=5 VALUE=‘client.custID‘>

,Q�ERWK�FDVHV��\RX�FDQ�XVH�WKHVH�YDOXHV�LQ�FOLHQW�VLGH�-DYD6FULSW�LQ�SURSHUW\�YDOXHV�RI�REMHFWV�
DYDLODEOH�RQ�WKH�FOLHQW��,I�WKHVH�WZR�HOHPHQWV�DUH�LQ�D�IRUP�QDPHG�entryForm ��WKHQ�WKHVH�
YDOXHV�EHFRPH�WKH�-DYD6FULSW�SURSHUWLHV�document.entryForm.customerName �DQG�
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document.entryForm.custID��UHVSHFWLYHO\��<RX�FDQ�WKHQ�SHUIRUP�FOLHQW�SURFHVVLQJ�RQ�
WKHVH�YDOXHV�LQ�FOLHQW�VLGH�VFULSWV��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH��,WDOLF!&OLHQW�6LGH�-DYD6FULSW�
*XLGH�

Direct Substitution
<RX�FDQ�DOVR�XVH�VHUYHU�VLGH�-DYD6FULSW�WR�JHQHUDWH�FOLHQW�VLGH�VFULSWV��7KHVH�YDOXHV�FDQ�EH�XVHG�
LQ�VXEVHTXHQW�VWDWHPHQWV�RQ�WKH�FOLHQW��$V�D�VLPSOH�H[DPSOH��\RX�FRXOG�LQLWLDOL]H�D�FOLHQW�VLGH�
YDULDEOH�QDPHG�budget�EDVHG�RQ�WKH�YDOXH�RI�client.amount�DV�IROORZV�

,I�WKH�YDOXH�RI�client.amount�LV�����WKLV�ZRXOG�JHQHUDWH�WKH�IROORZLQJ�-DYD6FULSW�

:KHQ�UXQ�RQ�WKH�FOLHQW��WKLV�DSSHDUV�DV�IROORZV�

The budget is: 50

<p>The budget is:
<SCRIPT>
<SERVER>
write("var budget = " + client.amount);
</SERVER>
document.write(budget);
</SCRIPT>

<p>The budget is:
<SCRIPT>
var budget = 50
document.write(budget);
</SCRIPT>
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Using Cookies
&RRNLHV�DUH�D�PHFKDQLVP�\RX�FDQ�XVH�RQ�WKH�FOLHQW�WR�PDLQWDLQ�LQIRUPDWLRQ�EHWZHHQ�UHTXHVWV��
7KLV�LQIRUPDWLRQ�UHVLGHV�LQ�D�ILOH�FDOOHG�cookie.txt �WKH�FRRNLH�ILOH��VWRUHG�RQ�WKH�FOLHQW�
PDFKLQH��7KH�1HWVFDSH�FRRNLH�SURWRFRO�LV�GHVFULEHG�LQ�GHWDLO�LQ�WKH��,WDOLF!&OLHQW�6LGH�
-DYD6FULSW�*XLGH�

<RX�FDQ�XVH�FRRNLHV�WR�VHQG�LQIRUPDWLRQ�LQ�ERWK�GLUHFWLRQV��IURP�WKH�FOLHQW�WR�WKH�VHUYHU�DQG�
IURP�WKH�VHUYHU�WR�WKH�FOLHQW��&RRNLHV�\RX�VHQG�IURP�WKH�FOLHQW�EHFRPH�SURSHUWLHV�RI�HLWKHU�WKH�
client�REMHFW�RU�RI�WKH�request�REMHFW��$OWKRXJK�\RX�FDQ�VHQG�DQ\�VWULQJ�YDOXH�WR�WKH�FOLHQW�
IURP�WKH�VHUYHU�DV�D�FRRNLH��WKH�VLPSOHVW�PHWKRG�LQYROYHV�VHQGLQJ�client�REMHFW�SURSHUWLHV�

Properties of the client Object as Cookies
,I�DQ�DSSOLFDWLRQ�XVHV�WKH�FOLHQW�FRRNLH�WHFKQLTXH�WR�PDLQWDLQ�WKH�client�REMHFW��WKH�UXQWLPH�
HQJLQH�RQ�WKH�VHUYHU�VWRUHV�WKH�QDPHV�DQG�YDOXHV�RI�SURSHUWLHV�RI�WKH�client�REMHFW�DV�FRRNLHV�
RQ�WKH�FOLHQW��)RU�LQIRUPDWLRQ�RQ�XVLQJ�FRRNLHV�WR�PDLQWDLQ�WKH�client�REMHFW��VHH�
´7HFKQLTXHV�IRU�0DLQWDLQLQJ�WKH�FOLHQW�2EMHFW�µ

)RU�D�client�SURSHUW\�FDOOHG�SURS1DPH��WKH�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�FUHDWHV�D�FRRNLH�
QDPHG�NETSCAPE_LIVEWIRE.SURS1DPH��DVVXPLQJ�WKH�DSSOLFDWLRQ�XVHV�WKH�FOLHQW�FRRNLH�
PDLQWHQDQFH�WHFKQLTXH��7KH�UXQWLPH�HQJLQH�HQFRGHV�SURSHUW\�YDOXHV�DV�UHTXLUHG�E\�WKH�
1HWVFDSH�FRRNLH�SURWRFRO��

7R�DFFHVV�WKHVH�FRRNLHV�LQ�D�FOLHQW�VLGH�-DYD6FULSW�VFULSW��\RX�FDQ�H[WUDFW�WKH�LQIRUPDWLRQ�XVLQJ�
WKH�document.cookie�SURSHUW\�DQG�D�IXQFWLRQ�VXFK�DV�WKH�getSSCookie�IXQFWLRQ�VKRZQ�
KHUH�
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7KH�getSSCookie�IXQFWLRQ�LV�QRW�D�SUHGHILQHG�-DYD6FULSW�IXQFWLRQ��,I�\RX�QHHG�VLPLODU�
IXQFWLRQDOLW\��\RX�PXVW�GHILQH�LW�IRU�\RXU�DSSOLFDWLRQ�

7R�VHQG�LQIRUPDWLRQ�WR�WKH�VHUYHU�WR�EHFRPH�D�SURSHUW\�RI�WKH�client�REMHFW��DGG�D�FRRNLH�
ZKRVH�QDPH�LV�RI�WKH�IRUP�NETSCAPE_LIVEWIRE.SURS1DPH��$VVXPLQJ�\RXU�DSSOLFDWLRQ�XVHV�
WKH�FOLHQW�FRRNLH�PDLQWHQDQFH�WHFKQLTXH��WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�FUHDWHV�D�client�
SURSHUW\�QDPHG�SURS1DPH�IRU�WKLV�FRRNLH��

7R�GR�VR��\RX�FDQ�XVH�D�IXQFWLRQ�VXFK�DV�WKH�IROORZLQJ�

function getSSCookie(name) {
var search = "NETSCAPE_LIVEWIRE." + name + "=";
var retstr = "";
var offset = 0;
var end = 0;
if (document.cookie.length > 0) {
offset = document.cookie.indexOf(search);
if (offset != -1) {

offset += search.length;
end = document.cookie.indexOf(";", offset);
if (end == -1) 

end = document.cookie.length;
retstr = unescape(document.cookie.substring(offset, 

end));
}
}
return(retstr)

}

function setSSCookie (name, value, expire) {
document.cookie = 
"NETSCAPE_LIVEWIRE." + name + "=" 
+ escape(value)
+ ((expire == null) ? "" : ("; expires=" + 

expire.toGMTString()));
}
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+HUH��WRR��WKH�setSSCookie�IXQFWLRQ�LV�QRW�D�SUHGHILQHG�-DYD6FULSW�IXQFWLRQ��,I�\RX�QHHG�
VLPLODU�IXQFWLRQDOLW\��\RX�PXVW�GHILQH�LW�IRU�\RXU�DSSOLFDWLRQ�

<RX�FDQ�FDOO�WKHVH�IXQFWLRQV�LQ�FOLHQW�VLGH�-DYD6FULSW�WR�JHW�DQG�VHW�SURSHUW\�YDOXHV�IRU�WKH�
client�REMHFW��DV�LQ�WKH�IROORZLQJ�H[DPSOH�

7KLV�JURXS�RI�VWDWHPHQWV�FKHFNV�ZKHWKHU�WKHUH�LV�D�client�SURSHUW\�FDOOHG�answer��,I�QRW��
WKH�FRGH�FUHDWHV�LW�DQG�VHWV�LWV�YDOXH�WR�����LI�VR��LW�GLVSOD\V�LWV�YDOXH�

Other Cookies
:KHQ�D�UHTXHVW�LV�VHQW�WR�WKH�VHUYHU�IRU�D�SDJH�LQ�D�-DYD6FULSW�DSSOLFDWLRQ��WKH�KHDGHU�RI�WKH�
UHTXHVW�LQFOXGHV�DOO�FRRNLHV�FXUUHQWO\�VHW�IRU�WKH�DSSOLFDWLRQ��<RX�FDQ�XVH�WKH�
request.httpHeader�PHWKRG�WR�DFFHVV�WKHVH�FRRNLHV�IURP�VHUYHU�VLGH�-DYD6FULSW�DQG�

var value = getSSCookie ("answer"); 
if (value == "") {

var expires = new Date();
expires.setDate(expires.getDate() + 7);
setSSCookie ("answer", "42", Expires);

}
else 

document.write ("The answer is ", value);
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DVVLJQ�WKHP�WR�VHUYHU�VLGH�YDULDEOHV��&RQYHUVHO\��\RX�FDQ�XVH�WKH�addResponseHeader�
IXQFWLRQ�WR�DGG�QHZ�FRRNLHV�WR�WKH�UHVSRQVH�VHQW�EDFN�WR�WKH�FOLHQW��7KLV�IXQFWLRQDOLW\�LV�
GHVFULEHG�LQ�´5HTXHVW�DQG�5HVSRQVH�0DQLSXODWLRQ�µ

2Q�WKH�FOLHQW��\RX�FDQ�XVH�D�IXQFWLRQ�VXFK�DV�WKH�IROORZLQJ�WR�DFFHVV�D�SDUWLFXODU�FRRNLH�

$QG�\RX�FDQ�XVH�D�IXQFWLRQ�VXFK�DV�WKH�IROORZLQJ�WR�VHW�D�FRRNLH�RQ�WKH�FOLHQW�

function GetCookie (name) {
var arg = name + "=";
var alen = arg.length;
var clen = document.cookie.length;
var i = 0;
while (i < clen) {
var j = i + alen; 
if (document.cookie.substring(i, j) == arg) {

var end = document.cookie.indexOf (";", j); 
if (end == -1) 

end = document.cookie.length; 
return unescape(document.cookie.substring(j, end));

}
i = document.cookie.indexOf(" ", i) + 1; 
if (i == 0) break; 
} 
return null; 

} 

function setCookie (name, value, expires, path, domain, secure) {
document.cookie = 
name + "="
+ escape(value)
+ ((expires) ? "; expires=" + expires.toGMTString() : "")
+ ((path) ? "; path=" + path : "")
+ ((domain) ? "; domain=" + domain : "")
+ ((secure) ? "; secure" : ""); 

} 
 125



Garbage Collection
,I�WKH�SDWK�\RX�VSHFLI\�IRU�D�FRRNLH�LV�LQ�\RXU�-DYD6FULSW�DSSOLFDWLRQ��WKHQ�WKDW�FRRNLH�ZLOO�EH�
VHQW�LQ�DQ\�UHTXHVW�VHQW�WR�WKH�DSSOLFDWLRQ�

<RX�FDQ�XVH�WKLV�WHFKQLTXH�IRU�SDVVLQJ�FRRNLH�LQIRUPDWLRQ�EHWZHHQ�WKH�FOLHQW�DQG�WKH�VHUYHU�
UHJDUGOHVV�RI�WKH�client�REMHFW�PDLQWHQDQFH�WHFKQLTXH�\RX�XVH�

Garbage Collection
6HUYHU�VLGH�-DYD6FULSW�FRQWDLQV�D�JDUEDJH�FROOHFWRU�WKDW�DXWRPDWLFDOO\�IUHHV�PHPRU\�DOORFDWHG�WR�
REMHFWV�QR�ORQJHU�LQ�XVH��0RVW�XVHUV�GR�QRW�QHHG�WR�XQGHUVWDQG�WKH�GHWDLOV�RI�WKH�JDUEDJH�
FROOHFWRU��7KLV�VHFWLRQ�JLYHV�DQ�RYHUYLHZ�RI�WKH�JDUEDJH�FROOHFWRU�DQG�LQIRUPDWLRQ�RQ�ZKHQ�LW�LV�
LQYRNHG�

7KH�-DYD6FULSW�REMHFW�VSDFH�FRQVLVWV�RI�DUHQDV��7KDW�LV��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�DOORFDWHV�D�
VHW�RI�DUHQDV�IURP�ZKLFK�LW�DOORFDWHV�REMHFWV��:KHQ�WKH�UXQWLPH�HQJLQH�UHFHLYHV�D�UHTXHVW�IRU�D�
QHZ�REMHFW��LW�ILUVW�ORRNV�RQ�WKH�IUHH�OLVW��,I�WKH�IUHH�OLVW�KDV�DYDLODEOH�VSDFH��WKH�HQJLQH�DOORFDWHV�
WKDW�VSDFH��2WKHUZLVH��WKH�UXQWLPH�HQJLQH�DOORFDWHV�VSDFH�IURP�WKH�DUHQD�FXUUHQWO\�LQ�XVH��,I�DOO�
DUHQDV�DUH�LQ�XVH��WKH�UXQWLPH�HQJLQH�DOORFDWHV�D�QHZ�DUHQD��:KHQ�DOO�WKH�REMHFWV�IURP�DQ�DUHQD�
DUH�JDUEDJH��WKH�JDUEDJH�FROOHFWRU�IUHHV�WKH�DUHQD��

$�-DYD6FULSW�VWULQJ�LV�W\SLFDOO\�DOORFDWHG�DV�D�*&�REMHFW��7KH�VWULQJ�KDV�D�UHIHUHQFH�WR�WKH�E\WHV�
RI�WKH�VWULQJ�ZKLFK�DUH�DOVR�DOORFDWHG�LQ�WKH�SURFHVV�KHDS��:KHQ�D�VWULQJ�REMHFW�LV�JDUEDJH�
FROOHFWHG��WKH�VWULQJ·V�E\WHV�DUH�IUHHG�

7KH�-DYD6FULSW�JDUEDJH�FROOHFWRU�LV�D�EDVHG�RQ�PDUN�DQG�VZHHS��,W�GRHV�QRW�UHORFDWH�REMHFWV��
7KH�JDUEDJH�FROOHFWRU�PDLQWDLQV�D�URRW�VHW�RI�REMHFWV�DW�DOO�WLPHV��7KLV�URRW�VHW�LQFOXGHV�WKH�
-DYD6FULSW�VWDFN��WKH�JOREDO�REMHFW�IRU�WKH�-DYD6FULSW�FRQWH[W��DQG�DQ\�-DYD6FULSW�REMHFWV�ZKLFK�

NOTE 7KLV�VHFWLRQ�SURYLGHV�DGYDQFHG�XVHUV�ZLWK�D�SHHN�LQWR�WKH�
LQWHUQDO�ZRUNLQJV�RI�VHUYHU�VLGH�-DYD6FULSW��1HWVFDSH�GRHV�
QRW�JXDUDQWHH�WKDW�WKHVH�DOJRULWKPV�ZLOO�UHPDLQ�WKH�VDPH�LQ�
IXWXUH�UHOHDVHV�
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KDYH�EHHQ�H[SOLFLWO\�DGGHG�WR�WKH�URRW�VHW��'XULQJ�WKH�PDUN�SKDVH��WKH�JDUEDJH�FROOHFWRU�PDUNV�
DOO�REMHFWV�WKDW�DUH�UHDFKDEOH�IURP�WKH�URRW�VHW��$W�WKH�HQG�RI�WKLV�SKDVH��DOO�XQPDUNHG�REMHFWV�
DUH�JDUEDJH��$OO�JDUEDJH�REMHFWV�DUH�FROOHFWHG�LQWR�D�IUHH�OLVW�

$�JDUEDJH�FROOHFWLRQ�LV�FRQVLGHUHG�QHFHVVDU\�LI�WKH�QXPEHU�RI�E\WHV�FXUUHQWO\�LQ�XVH�LV�����WLPHV�
WKH�QXPEHU�RI�E\WHV�WKDW�ZHUH�LQ�XVH�DW�WKH�HQG�RI�WKH�ODVW�JDUEDJH�FROOHFWLRQ��7KH�UXQWLPH�
HQJLQH�FKHFNV�IRU�WKLV�FRQGLWLRQ�DW�WKH�IROORZLQJ�SRLQWV�DQG�VWDUWV�WKH�JDUEDJH�FROOHFWRU�LI�LW�
QHHGV�WR�

� $W�WKH�HQG�RI�HYHU\�UHTXHVW�

� 'XULQJ�D�ORQJ�-DYD6FULSW�FRPSXWDWLRQ�DIWHU�D�SUHGHWHUPLQHG�QXPEHU�RI�-DYD6FULSW�
E\WHFRGH�RSHUDWLRQV�KDYH�H[HFXWHG��DQG�RQO\�ZKHQ�D�EUDQFK�RSHUDWLRQ�LV�H[HFXWHG��,I�\RX�
KDYH�FRGH�ZLWK�QR�EUDQFK�RSHUDWLRQV��JDUEDJH�FROOHFWLRQ�ZRQ·W�RFFXU�VLPSO\�EHFDXVH�D�
SUHGHWHUPLQHG�QXPEHU�RI�RSHUDWLRQV�KDYH�H[HFXWHG���$�EUDQFK�RSHUDWLRQ�FDQ�EH�DQ�if�
VWDWHPHQW��while�VWDWHPHQW��IXQFWLRQ�FDOO��DQG�VR�RQ��

� :KHQ�DQ�DWWHPSW�LV�PDGH�WR�DOORFDWH�D�QHZ�-DYD6FULSW�REMHFW�EXW�-DYD6FULSW�KDV�QR�
DYDLODEOH�PHPRU\�DQG�QR�DGGLWLRQDO�PHPRU\�FDQ�EH�REWDLQHG�IURP�WKH�RSHUDWLRQ�V\VWHP�

� :KHQ�WKH�lw_ForceGarbageCollection�IXQFWLRQ�LV�FDOOHG�

Error Handling in Server-Side JavaScript
7KH�ssjs_onError�IXQFWLRQ��ZKHQ�GHILQHG�LQ�\RXU�DSSOLFDWLRQ��LV�FDOOHG�LQ�WKH�HYHQW�RI�D�
VHUYHU�VLGH�-DYD6FULSW�HUURU�VXFK�DV�´XQGHILQHG�YDULDEOH�QDPH�µ�,Q�D�ssjs_onError�IXQFWLRQ�
\RX�FDQ�GR�DQ\WKLQJ�\RX�FDQ�GR�LQ�D�VHUYHU�VLGH�-DYD6FULSW�IXQFWLRQ��LQFOXGLQJ�DFFHVV�WKH�VHUYHU��
SURMHFW��FOLHQW�DQG�UHTXHVW�REMHFWV��<RX�FDQ�DOVR�UHGLUHFW�DQG�FDOO�RWKHU�IXQFWLRQV��

7KH�ssjs_onError�IXQFWLRQ�KDV�WKH�IROORZLQJ�V\QWD[�

function ssjs_onError (<message>,<file>,<line number>) 

<message> is the error message text 

<file> is the source file name 

<line number> is the line number of the error
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$�-DYD6FULSW�HUURU�GXULQJ�WKH�H[HFXWLRQ�RI�WKH�RQ(UURU�IXQFWLRQ�LV�UHSRUWHG�LQ�WKH�HUURU�ORJ�DQG�
WKH�OLYHZLUH�WUDFH��LI�DFWLYH���7KH�ssjs_onError�IXQFWLRQ�LV�QRW�FDOOHG�UHFXUVLYHO\��KRZHYHU��
$Q�HUURU�LQ�WKH�RQ(UURU�IXQFWLRQ�FDXVHV�D�UHSRUW�LQ�WKH�HUURU�ORJ��EXW�GRHV�QRW�ODXQFK�D�FDOO�WR�
RQ(UURU��

+HUH�LV�DQ�H[DPSOH�IXQFWLRQ��

6HUYHU�VLGH�-DYD6FULSW�H[HFXWHV�ZKDWHYHU�ssjs_onError�UHSUHVHQWV�DW�WKH�WLPH�RI�WKH�HUURU��
<RX�FDQ�XVH�D�VLQJOH�ssjs_onError�IXQFWLRQ�WKDW�LV�VKDUHG�E\�DOO�SDJHV��RU�\RX�FDQ�
G\QDPLFDOO\�VZLWFK�WR�DQRWKHU�RQ(UURU�IXQFWLRQ�DW�DQ\�WLPH��LQFOXGLQJ�DW�WKH�EHJLQQLQJ�RI�HDFK�
SDJH��,I�WZR�UHTXHVWV�H[HFXWH�WKH�VDPH�RQ(UURU�IXQFWLRQ�DW�WKH�VDPH�WLPH��WKH\�KDYH�GLIIHUHQW�
H[HFXWLRQ�HQYLURQPHQWV��MXVW�DV�LI�\RX�DUH�VLPXOWDQHRXVO\�H[HFXWLQJ�DQ\�RWKHU�IXQFWLRQ�

function ssjs_onError(msg,file,line) 
{ 
write("<br>\n<hr>") 
write("error message: "+msg+"<br>\n") 
write("file name: "+file+"<br>\n") 
write("line number: "+line+"<br>\n") 
write("<hr>") 
} 

NOTE 7R�JLYH�HDFK�SDJH�LWV�RZQ�VSHFLDO�RQ(UURU�IXQFWLRQ��DGG�
DQ�DVVLJQPHQW�WR�VVMVBRQ(UURU�DW�WKH�EHJLQQLQJ�RI�WKH�
FRGH�IRU�WKH�SDJH��)RU�H[DPSOH��

ssjs_onError = custom_onError; 

function custom_onError(msg,file,line) 

{ 

// ... 

} 
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Chapter 6

Session Management Service

7KLV�FKDSWHU�GHVFULEHV�WKH�6HVVLRQ�0DQDJHPHQW�6HUYLFH�REMHFWV�DYDLODEOH�LQ�VHUYHU�VLGH�
-DYD6FULSW�IRU�VKDULQJ�GDWD�DPRQJ�PXOWLSOH�FOLHQW�UHTXHVWV�WR�DQ�DSSOLFDWLRQ��DPRQJ�PXOWLSOH�
XVHUV�RI�D�VLQJOH�DSSOLFDWLRQ��RU�HYHQ�DPRQJ�PXOWLSOH�DSSOLFDWLRQV�RQ�D�VHUYHU�

7KH�6HVVLRQ�0DQDJHPHQW�6HUYLFH�LV�D�VHW�RI�FDSDELOLWLHV�WKDW�FRQWURO�WKH�FRQVWUXFWLRQ�DQG�
GHVWUXFWLRQ�RI�YDULRXV�SUHGHILQHG�REMHFWV�GXULQJ�DQ\�VHUYHU�VHVVLRQ��7KHVH�FDSDELOLWLHV�DUH�
SURYLGHG�LQ�WKH�SUHGHILQHG�REMHFWV�request��client��project��DQG�server��

,Q�DGGLWLRQ��\RX�FDQ�FRQVWUXFW�LQVWDQFHV�RI�Lock�WR�FRQWURO�DFFHVV�GXULQJ�WKH�VKDULQJ�RI�
LQIRUPDWLRQ��Lock�LQVWDQFHV�SURYLGH�\RX�ZLWK�ILQH�JUDLQHG�FRQWURO�RYHU�LQIRUPDWLRQ�VKDULQJ�
E\�JHWWLQJ�H[FOXVLYH�DFFHVV�WR�VSHFLILHG�REMHFWV�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� 2YHUYLHZ�RI�WKH�3UHGHILQHG�2EMHFWV

� 7KH�UHTXHVW�2EMHFW

� 7KH�FOLHQW�2EMHFW

� 7KH�SURMHFW�2EMHFW

� 7KH�VHUYHU�2EMHFW

� 7HFKQLTXHV�IRU�0DLQWDLQLQJ�WKH�FOLHQW�2EMHFW

� 6KDULQJ�2EMHFWV�6DIHO\�ZLWK�/RFNLQJ

Overview of the Predefined Objects
7KH�SUHGHILQHG�request��client��project��DQG�server�REMHFWV�FRQWDLQ�GDWD�WKDW�SHUVLVWV�
IRU�GLIIHUHQW�SHULRGV�DQG�LV�DYDLODEOH�WR�GLIIHUHQW�FOLHQWV�DQG�DSSOLFDWLRQV��7KHUH�LV�RQH�server�
REMHFW�VKDUHG�E\�DOO�UXQQLQJ�DSSOLFDWLRQV�RQ�WKH�VHUYHU��7KHUH�LV�D�VHSDUDWH�project�REMHFW�IRU�
HDFK�UXQQLQJ�DSSOLFDWLRQ��7KHUH�LV�RQH�client�REMHFW�IRU�HDFK�EURZVHU��FOLHQW��DFFHVVLQJ�D�
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SDUWLFXODU�DSSOLFDWLRQ��)LQDOO\��WKHUH�LV�D�VHSDUDWH�request�REMHFW�IRU�HDFK�FOLHQW�UHTXHVW�IURP�D�
SDUWLFXODU�FOLHQW�WR�D�SDUWLFXODU�DSSOLFDWLRQ��)LJXUH�����LOOXVWUDWHV�WKH�UHODWLYH�DYDLODELOLW\�RI�WKH�
GLIIHUHQW�REMHFWV�

Figure  6-1 Relative availability of session-management objects 

7KH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�FRQVWUXFWV�VHVVLRQ�PDQDJHPHQW�REMHFWV�DW�
GLIIHUHQW�WLPHV��7KHVH�REMHFWV�DUH�XVHIXO�IRU�VWRULQJ�D�YDULHW\�RI�GDWD��<RX�FDQ�GHILQH�
DSSOLFDWLRQ�VSHFLILF�SURSHUWLHV�IRU�DQ\�RI�WKHVH�REMHFWV��

� request REMHFW

Contains data available only to the current client request. Nothing else shares 
this object. The request object has predefined properties you can access.

Treat the request object almost as a read-only object. The runtime engine 
stores the current value of all form elements as properties of the request 
object. You can use it to store information specific to a single request, but it is 
more efficient to use JavaScript variables for this purpose.

The runtime engine constructs a request object each time the server responds 
to a client request from the web browser. It destroys the object at the end of the 
client request. The runtime engine does not save request data at all.

For more details, see “The request Object�µ

� client REMHFW

Contains data available only to an individual client/application pair. If a single 
client is connected to two different applications at the same time, the JavaScript 
runtime engine constructs a separate client object for each client/application 
pair. All requests from a single client to the same application share the same 
client object. The client object has no predefined properties.
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In general, use the client object for data that should be shared across multiple 
requests from the same client (user) but that should not be shared across 
multiple clients of the application. For example, you can store a user’s 
customer ID as a property of the client object. 

The runtime engine physically constructs the client object for each client 
request, but properties persist across the lifetime of the client’s connection to 
the application. Therefore, although the physical client object exists only for a 
single client request, conceptually you can think of it as being constructed 
when the client is first connected to the application, and not destroyed until the 
client stops accessing the application. There are several approaches to 
maintaining the properties of the client object across multiple requests. For 
more information, see “Techniques for Maintaining the client Object�µ

The runtime engine destroys the client object when the client has finished 
using the application. In practice, it is tricky for the JavaScript runtime engine 
to determine when the client object and its properties should be destroyed. 
For information on how it makes this determination, see “The Lifetime of the 
client Object�µ Also, see “The client Object�µ

� project REMHFW

Contains data that is available to all clients accessing any part of the 
application. All clients accessing the same application share the same project 
object. The project object has no predefined properties.

In general, use the project object to share data among multiple clients 
accessing the same application. For example, you can store the next available 
customer ID as a property of the project object. When you use the project 
object to share data, you need to be careful about simultaneous access to that 
data; see “Sharing Objects Safely with Locking�µ Because of limitations on the 
client object’s properties, you sometimes use the project object to store data 
for a single client.

The runtime engine constructs the project object when the application is 
started by the Application Manager or when the server is started. It destroys 
the object when the application or the server is stopped.

For more details, see “The project Object�µ

� server�REMHFW

Contains data available to all clients and all applications for the entire server. 
All applications and all client/application pairs share the same server object. 
The server object has predefined properties you can access.
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Use the server object to share data among multiple applications on the server. 
For example, you might use the server object to track usage of all of the 
applications on your server. When you use the server object to share data, you 
need to be careful about simultaneous access to that data; see “Sharing Objects 
Safely with Locking�µ

The runtime engine constructs the server object when the server is started and 
destroys the object when the server is stopped. 

For more details, see “The server Object�µ

,W�PD\�KHOS�WR�WKLQN�DERXW�KRZ�WKHVH�REMHFWV�FRUUHVSRQG�WR�D�85/�IRU�D�SDJH�LQ�\RXU�
DSSOLFDWLRQ��&RQVLGHU�)LJXUH������

Figure  6-2 Predefined objects in a URL 

,Q�WKLV�LOOXVWUDWLRQ��-RH�UHTXHVWV�WKH�85/�
http://www.royalairways.com/videoapp/category.html��FRUUHVSRQGLQJ�WR�D�
SDJH�LQ�WKH�videoapp�VDPSOH�DSSOLFDWLRQ��:KHQ�WKH�UXQWLPH�HQJLQH�UHFHLYHV�WKH�UHTXHVW��LW�
XVHV�WKH�DOUHDG\�H[LVWLQJ�server�REMHFW�FRUUHVSRQGLQJ�WR�www.royalairways.com�DQG�WKH�
DOUHDG\�H[LVWLQJ�project�REMHFW�FRUUHVSRQGLQJ�WR�WKH�videoapp�DSSOLFDWLRQ��7KH�HQJLQH�
FUHDWHV�D�client�REMHFW�FRUUHVSRQGLQJ�WR�WKH�FRPELQDWLRQ�RI�-RH�DQG�WKH�videoapp�

Joe

Server

Client

Project

http://www.royalairways.com/videoapp/category.htm

Request

JavaScript for
category.html
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The request Object
DSSOLFDWLRQ��,I�-RH�KDV�DOUHDG\�DFFHVVHG�RWKHU�SDJHV�RI�WKLV�DSSOLFDWLRQ��WKLV�QHZ�client�REMHFW�
XVHV�DQ\�VWRUHG�SURSHUWLHV��)LQDOO\��WKH�HQJLQH�FUHDWHV�D�QHZ�request�REMHFW�IRU�WKH�VSHFLILF�
UHTXHVW�IRU�WKH�category.html�SDJH�

The request Object
7KH�request�REMHFW�FRQWDLQV�GDWD�VSHFLILF�WR�WKH�FXUUHQW�FOLHQW�UHTXHVW��,W�KDV�WKH�VKRUWHVW�
OLIHWLPH�RI�DQ\�RI�WKH�REMHFWV��-DYD6FULSW�FRQVWUXFWV�D�QHZ�request�REMHFW�IRU�HDFK�FOLHQW�
UHTXHVW�LW�UHFHLYHV��IRU�H[DPSOH��LW�FUHDWHV�DQ�REMHFW�ZKHQ

� $�XVHU�PDQXDOO\�UHTXHVWV�D�85/�E\�W\SLQJ�LW�LQ�RU�FKRRVLQJ�D�ERRNPDUN�

� $�XVHU�FOLFNV�D�K\SHUOLQN�RU�RWKHUZLVH�UHTXHVWV�D�GRFXPHQW�WKDW�UHIHUV�WR�DQRWKHU�SDJH�

� &OLHQW�VLGH�-DYD6FULSW�VHWV�WKH�SURSHUW\�document.location�RU�QDYLJDWHV�WR�WKH�SDJH�
XVLQJ�WKH�history�PHWKRG�

� 6HUYHU�VLGH�-DYD6FULSW�FDOOV�WKH�redirect�IXQFWLRQ�

7KH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�GHVWUR\V�WKH�request�REMHFW�ZKHQ�LW�ILQLVKHV�
UHVSRQGLQJ�WR�WKH�UHTXHVW��W\SLFDOO\�E\�SURYLGLQJ�WKH�UHTXHVWHG�SDJH���7KHUHIRUH��WKH�W\SLFDO�
OLIHWLPH�RI�D�request�REMHFW�FDQ�EH�OHVV�WKDQ�RQH�VHFRQG�

NOTE <RX�FDQQRW�XVH�WKH�request�REMHFW�RQ�\RXU�DSSOLFDWLRQ·V�
LQLWLDO�SDJH��7KLV�SDJH�LV�UXQ�ZKHQ�WKH�DSSOLFDWLRQ�LV�VWDUWHG�
RQ�WKH�VHUYHU��$W�WKLV�WLPH��WKHUH�LV�QR�FOLHQW�UHTXHVW��DQG�
VR�WKHUH�LV�QR�DYDLODEOH�request�REMHFW��)RU�PRUH�
LQIRUPDWLRQ�RQ�LQLWLDO�SDJHV��VHH�´,QVWDOOLQJ�D�1HZ�
$SSOLFDWLRQ�µ
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The request Object
)RU�VXPPDU\�LQIRUPDWLRQ�RQ�WKH�request�REMHFW��VHH�´2YHUYLHZ�RI�WKH�3UHGHILQHG�2EMHFWV�µ

Properties
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�SUHGHILQHG�SURSHUWLHV�RI�WKH�request�REMHFW��6HYHUDO�RI�WKHVH�
SUHGHILQHG�SURSHUWLHV�FRUUHVSRQG�WR�&*,�HQYLURQPHQW�YDULDEOHV��<RX�FDQ�DOVR�DFFHVV�WKHVH�DQG�
RWKHU�&*,�HQYLURQPHQW�YDULDEOHV�XVLQJ�WKH�ssjs_getCGIVariable�IXQFWLRQ�GHVFULEHG�LQ�
´$FFHVVLQJ�&*,�9DULDEOHV�µ�

Table  6-1 Properties of the request object 

Property Description Example value

agent Name and version of the client software. Use this information to 
conditionally employ advanced features of certain browsers.

Mozilla/1.1N 
(Windows; I; 
32bit)

auth_typ
e

The authorization type, if this request is protected by any type of 
authorization. Netscape web servers support HTTP basic access 
authorization. Corresponds to the CGI AUTH_TYPE environment 
variable.

basic

auth_use
r

The name of the local HTTP user of the web browser, if HTTP access 
authorization has been activated for this URL. Note that this is not a way 
to determine the user name of any person accessing your program. 
Corresponds to the CGI REMOTE_USER environment variable.

vpg

ip The IP address of the client. May be useful to authorize or record access. 198.95.251.3
0

method The HTTP method associated with the request. An application can use 
this to determine the proper response to a request. Corresponds to the 
CGI REQUEST_METHOD environment variable.

GET1 

protocol The HTTP protocol level supported by the client’s software. Corresponds 
to the CGI SERVER_PROTOCOL environment variable.

HTTP/1.0

query Information from the requesting HTML page; this is information in the 
URL that comes after the “?”. Corresponds to the CGI QUERY_STRING 
environment variable.

button1=on&b
utton2=off

imageX The horizontal position of the cursor when the user clicked over an 
image map. Described in “Working with Image Maps�µ

45

imageY The vertical position of the cursor when the user clicked over an image 
map. Described in “Working with Image Maps�µ

132

uri The request’s partial URL, with the protocol, host name, and the optional 
port number stripped out.

videoapp/add
.html
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The request Object
:KHQ�\RX�GHFODUH�WRS�OHYHO�YDULDEOHV�LQ�VHUYHU�VLGH�-DYD6FULSW��WKH\�KDYH�WKH�VDPH�OLIHWLPH�DV�
request�SURSHUWLHV��)RU�H[DPSOH��WKLV�GHFODUDWLRQ�SHUVLVWV�GXULQJ�WKH�FXUUHQW�UHTXHVW�RQO\�

var number = 42;

,Q�DGGLWLRQ�WR�WKH�SUHGHILQHG�SURSHUWLHV��\RX�FDQ��LQ�\RXU�FOLHQW�FRGH��KDYH�LQIRUPDWLRQ�WKDW�
ZLOO�EHFRPH�SURSHUWLHV�RI�WKH�request�REMHFW��<RX�GR�VR�E\�XVLQJ�IRUP�HOHPHQWV�DQG�E\�
HQFRGLQJ�SURSHUWLHV�LQWR�WKH�UHTXHVW�85/��DV�GHVFULEHG�´6HQGLQJ�9DOXHV�IURP�&OLHQW�WR�
6HUYHU�µ�

$OWKRXJK�\RX�FDQ�DOVR�FUHDWH�DGGLWLRQDO�SURSHUWLHV�IRU�request�GLUHFWO\�LQ�VHUYHU�VLGH�
-DYD6FULSW�VWDWHPHQWV��SHUIRUPDQFH�PD\�EH�EHWWHU�LI�\RX�LQVWHDG�XVH�-DYD6FULSW�YDULDEOHV��7KH�
SURSHUWLHV�RI�WKH�request�REMHFW�\RX�FUHDWH�FDQ�EH�RI�DQ\�OHJDO�-DYD6FULSW�W\SH��LQFOXGLQJ�
UHIHUHQFHV�WR�RWKHU�-DYD6FULSW�REMHFWV��

5HPHPEHU�WKDW�WKH�OLIHWLPH�RI�WKH�request�REMHFW�DQG�KHQFH�RI�LWV�SURSHUWLHV�LV�WKH�GXUDWLRQ�
RI�WKH�UHTXHVW��,I�\RX�VWRUH�D�UHIHUHQFH�WR�DQRWKHU�REMHFW�LQ�WKH�request�REMHFW��WKH�UHIHUHQFHG�
REMHFW�LV�GHVWUR\HG�DW�WKH�HQG�RI�WKH�UHTXHVW�DORQJ�ZLWK�WKH�request�REMHFW��XQOHVV�WKH�
UHIHUHQFHG�REMHFW�KDV�RWKHU�OLYH�UHIHUHQFHV�WR�LW��GLUHFWO\�RU�LQGLUHFWO\�IURP�WKH�server�RU�
project�REMHFW�

Working with Image Maps
7KH�ISMAP�DWWULEXWH�RI�WKH�IMG�WDJ�LQGLFDWHV�D�VHUYHU�EDVHG�LPDJH�PDS��,I�WKH�XVHU�FOLFNV�RQ�DQ�
LPDJH�PDS��WKH�KRUL]RQWDO�DQG�YHUWLFDO�SRVLWLRQV�RI�WKH�FXUVRU�DUH�VHQW�WR�WKH�VHUYHU��7KH�
imageX�DQG�imageY�SURSHUWLHV�UHWXUQ�WKHVH�KRUL]RQWDO�DQG�YHUWLFDO�SRVLWLRQV��&RQVLGHU�WKLV�
+70/�

1.For HTTP 1.0, method is one of GET, POST, or HEAD.

<A HREF="mapchoice.html">
<IMG SRC="images\map.gif" HEIGHT=599 WIDTH=424 BORDER=0 

ISMAP ALT="SANTA CRUZ COUNTY">
</A>
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7KH�SDJH�mapchoice.html�KDV�SURSHUWLHV�request.imageX�DQG�request.imageY�EDVHG�
RQ�WKH�FXUVRU�SRVLWLRQ�DW�WKH�WLPH�WKH�XVHU�FOLFNHG�

The client Object
0DQ\�EURZVHU�FOLHQWV�FDQ�DFFHVV�D�-DYD6FULSW�DSSOLFDWLRQ�VLPXOWDQHRXVO\��7KH�client�REMHFW�
SURYLGHV�D�PHWKRG�IRU�GHDOLQJ�ZLWK�HDFK�EURZVHU�FOLHQW�LQGLYLGXDOO\��,W�DOVR�SURYLGHV�D�
WHFKQLTXH�IRU�WUDFNLQJ�HDFK�EURZVHU�FOLHQW·V�SURJUHVV�WKURXJK�DQ�DSSOLFDWLRQ�DFURVV�PXOWLSOH�
UHTXHVWV�

7KH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�FRQVWUXFWV�D�client�REMHFW�IRU�HYHU\�
FOLHQW�DSSOLFDWLRQ�SDLU��$�EURZVHU�FOLHQW�FRQQHFWHG�WR�RQH�DSSOLFDWLRQ�KDV�D�GLIIHUHQW�client�
REMHFW�IURP�WKH�VDPH�EURZVHU�FOLHQW�FRQQHFWHG�WR�D�GLIIHUHQW�DSSOLFDWLRQ��7KH�UXQWLPH�HQJLQH�
FRQVWUXFWV�D�QHZ�client�REMHFW�HDFK�WLPH�D�XVHU�DFFHVVHV�DQ�DSSOLFDWLRQ��WKHUH�FDQ�EH�
KXQGUHGV�RU�WKRXVDQGV�RI�client�REMHFWV�DFWLYH�DW�WKH�VDPH�WLPH��

7KH�UXQWLPH�HQJLQH�FRQVWUXFWV�DQG�GHVWUR\V�WKH�client REMHFW�IRU�HDFK�FOLHQW�UHTXHVW��
+RZHYHU��ZKLOH�SURFHVVLQJ�D�UHTXHVW��WKH�UXQWLPH�HQJLQH�VDYHV�WKH�QDPHV�DQG�YDOXHV�RI�WKH�
client�REMHFW·V�SURSHUWLHV��,Q�WKLV�ZD\��WKH�UXQWLPH�HQJLQH�FDQ�FRQVWUXFW�D�QHZ�client�

NOTE <RX�FDQQRW�XVH�WKH�client�REMHFW�RQ�\RXU�DSSOLFDWLRQ·V�
LQLWLDO�SDJH��7KLV�SDJH�LV�UXQ�ZKHQ�WKH�DSSOLFDWLRQ�LV�VWDUWHG�
RQ�WKH�VHUYHU��$W�WKLV�WLPH��WKHUH�LV�QR�FOLHQW�UHTXHVW��DQG�
VR�WKHUH�LV�QR�DYDLODEOH�client�REMHFW��)RU�PRUH�
LQIRUPDWLRQ�RQ�LQLWLDO�SDJHV��VHH�´,QVWDOOLQJ�D�1HZ�
$SSOLFDWLRQ�µ
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REMHFW�IURP�WKH�VDYHG�GDWD�ZKHQ�WKH�VDPH�XVHU�UHWXUQV�WR�WKH�DSSOLFDWLRQ�ZLWK�D�VXEVHTXHQW�
UHTXHVW��7KXV��FRQFHSWXDOO\�\RX�FDQ�WKLQN�RI�WKH�client�REMHFW�DV�UHPDLQLQJ�IRU�WKH�GXUDWLRQ�
RI�D�FOLHQW·V�VHVVLRQ�ZLWK�WKH�DSSOLFDWLRQ�

-DYD6FULSW�GRHV�QRW�VDYH�client�REMHFWV�WKDW�KDYH�QR�SURSHUW\�YDOXHV��7KHUHIRUH��LI�DQ�
DSSOLFDWLRQ�GRHV�QRW�QHHG�client�REMHFWV�DQG�GRHV�QRW�DVVLJQ�DQ\�client�REMHFW�SURSHUW\�
YDOXHV��LW�LQFXUV�QR�DGGLWLRQDO�RYHUKHDG�

<RX�KDYH�VHYHUDO�RSWLRQV�IRU�KRZ�DQG�ZKHUH�WKH�UXQWLPH�HQJLQH�VDYHV�client�REMHFW�
SURSHUWLHV��7KHVH�RSWLRQV�DUH�GLVFXVVHG�LQ�´7HFKQLTXHV�IRU�0DLQWDLQLQJ�WKH�FOLHQW�2EMHFW�µ

)RU�VXPPDU\�LQIRUPDWLRQ�RQ�WKH�client�REMHFW��VHH�´2YHUYLHZ�RI�WKH�3UHGHILQHG�2EMHFWV�µ

Properties
7KHUH�DUH�QR�SUHGHILQHG�SURSHUW\�YDOXHV�LQ�WKH�client�REMHFW��EHFDXVH�LW�LV�LQWHQGHG�WR�
FRQWDLQ�GDWD�VSHFLILF�WR�WKH�DSSOLFDWLRQ��-DYD6FULSW�VWDWHPHQWV�FDQ�DVVLJQ�DSSOLFDWLRQ�VSHFLILF�
SURSHUWLHV�DQG�YDOXHV�WR�WKH�client�REMHFW��$�JRRG�H[DPSOH�RI�D�client�REMHFW�SURSHUW\�LV�D�
FXVWRPHU�,'�QXPEHU��:KHQ�WKH�XVHU�ILUVW�DFFHVVHV�WKH�DSSOLFDWLRQ��WKH�DSSOLFDWLRQ�PLJKW�DVVLJQ�
D�FXVWRPHU�,'��DV�LQ�WKH�IROORZLQJ�H[DPSOH�

client.custID = getNextCustID();

7KLV�H[DPSOH�XVHV�WKH�DSSOLFDWLRQ�GHILQHG�getNextCustID�IXQFWLRQ�WR�FRPSXWH�D�FXVWRPHU�
,'��7KH�UXQWLPH�HQJLQH�WKHQ�DVVLJQV�WKLV�,'�WR�WKH�client�REMHFW·V�custID�SURSHUW\�

2QFH�WKH�FXVWRPHU�,'�KDV�EHHQ�HVWDEOLVKHG��LW�ZRXOG�EH�LQFRQYHQLHQW�WR�UHTXLUH�WKH�XVHU�WR�
UHHQWHU�WKH�,'�RQ�HDFK�SDJH�RI�WKH�DSSOLFDWLRQ��+RZHYHU��ZLWKRXW�WKH�client�REMHFW��WKHUH�
ZRXOG�EH�QR�ZD\�WR�DVVRFLDWH�WKH�FRUUHFW�FXVWRPHU�,'�ZLWK�VXEVHTXHQW�UHTXHVWV�IURP�D�FOLHQW�

%HFDXVH�RI�WKH�WHFKQLTXHV�XVHG�WR�PDLQWDLQ�client�SURSHUWLHV�DFURVV�PXOWLSOH�FOLHQW�UHTXHVWV��
WKHUH�LV�RQH�PDMRU�UHVWULFWLRQ�RQ�client�SURSHUW\�YDOXHV��7KH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�
WKH�VHUYHU�FRQYHUWV�WKH�YDOXHV�RI�DOO�RI�WKH�client�REMHFW·V�SURSHUWLHV�WR�VWULQJV��

'R�QRW�DVVLJQ�DQ�REMHFW�DV�WKH�YDOXH�RI�D�client�SURSHUW\��,I�\RX�GR�VR��WKH�UXQWLPH�HQJLQH�
FRQYHUWV�WKDW�REMHFW�WR�D�VWULQJ��RQFH�WKLV�KDSSHQV��\RX�ZRQ·W�EH�DEOH�WR�ZRUN�ZLWK�LW�DV�DQ�
REMHFW�DQ\PRUH��,I�D�FOLHQW�SURSHUW\�YDOXH�UHSUHVHQWV�DQRWKHU�GDWD�W\SH��VXFK�DV�D�QXPEHU��\RX�
PXVW�FRQYHUW�WKH�YDOXH�IURP�D�VWULQJ�EHIRUH�XVLQJ�LW��)RU�H[DPSOH��\RX�FDQ�FUHDWH�DQ�LQWHJHU�
client�SURSHUW\�DV�IROORZV�

client.totalNumber = 17;

<RX�FRXOG�WKHQ�XVH�parseInt�WR�LQFUHPHQW�WKH�YDOXH�RI�totalNumber�DV�IROORZV�

client.totalNumber = parseInt(client.totalNumber) + 1;
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6LPLODUO\��\RX�FDQ�FUHDWH�D�%RROHDQ�client�SURSHUW\�DV�IROORZV�

client.bool = true;

7KHQ�\RX�FDQ�FKHFN�LW�DV�IROORZV�

1RWLFH�WKDW�WKH�FRQGLWLRQDO�H[SUHVVLRQ�FRPSDUHV�client.bool�WR�WKH�VWULQJ�true��<RX�FDQ�
XVH�RWKHU�WHFKQLTXHV�WR�KDQGOH�%RROHDQ�H[SUHVVLRQV��)RU�H[DPSOH��WR�QHJDWH�D�%RROHDQ�
SURSHUW\��\RX�FDQ�XVH�FRGH�OLNH�WKLV�

client.bool = (client.bool == "true") ? false : true;

$OWKRXJK�\RX�FDQ�ZRUN�ZLWK�client�SURSHUWLHV�GLUHFWO\��\RX�LQFXU�VRPH�RYHUKHDG�GRLQJ�VR��,I�
\RX�UHSHDWHGO\�XVH�WKH�YDOXH�RI�D�client�SURSHUW\��FRQVLGHU�XVLQJ�WRS�OHYHO�-DYD6FULSW�
YDULDEOHV��%HIRUH�XVLQJ�WKH�client�SURSHUW\��DVVLJQ�LW�WR�D�YDULDEOH��:KHQ�\RX�KDYH�ILQLVKHG�
ZRUNLQJ�ZLWK�WKDW�YDULDEOH��DVVLJQ�WKH�UHVXOWLQJ�YDOXH�EDFN�WR�WKH�DSSURSULDWH�client�SURSHUW\��
7KLV�WHFKQLTXH�FDQ�UHVXOW�LQ�D�VXEVWDQWLDO�SHUIRUPDQFH�LPSURYHPHQW�

$V�QRWHG�SUHYLRXVO\��\RX�FDQQRW�VWRUH�UHIHUHQFHV�WR�RWKHU�REMHFWV�LQ�WKH�client�REMHFW��<RX�
FDQ��KRZHYHU��VWRUH�REMHFW�UHIHUHQFHV�LQ�HLWKHU�WKH�project�RU�WKH�server�REMHFW��,I�\RX�ZDQW�
D�SURSHUW\�DVVRFLDWHG�ZLWK�WKH�FOLHQW�WR�KDYH�REMHFW�YDOXHV��FUHDWH�DQ�DUUD\�LQGH[HG�E\�FOLHQW�,'�
DQG�VWRUH�D�UHIHUHQFH�WR�WKH�DUUD\�LQ�WKH�project�RU�server�REMHFW��<RX�FDQ�XVH�WKDW�DUUD\�WR�
VWRUH�REMHFW�YDOXHV�DVVRFLDWHG�ZLWK�WKH�FOLHQW��&RQVLGHU�WKH�IROORZLQJ�FRGH�

if (client.bool == "true")
write("It’s true!");

else
write("It’s false!");

if client.id == null
client.id = ssjs_generateClientID();

project.clientDates[client.id] = new Date();
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7KLV�FRGH�XVHV�WKH�ssjs_generateClientID�IXQFWLRQ��GHVFULEHG�QH[W��WR�FUHDWH�D�XQLTXH�
,'�IRU�WKLV�client�REMHFW��,W�XVHV�WKDW�,'�DV�DQ�LQGH[�LQWR�WKH�clientDates�DUUD\�RQ�WKH�
project�REMHFW�DQG�VWRUHV�D�QHZ�Date�REMHFW�LQ�WKDW�DUUD\�DVVRFLDWHG�ZLWK�WKH�FXUUHQW�
client�REMHFW�

Uniquely Referring to the client Object
)RU�VRPH�DSSOLFDWLRQV��\RX�PD\�ZDQW�WR�VWRUH�LQIRUPDWLRQ�VSHFLILF�WR�D�FOLHQW�DSSOLFDWLRQ�SDLU�
LQ�WKH�project�RU�server�REMHFWV��7ZR�FRPPRQ�FDVHV�DUH�VWRULQJ�D�GDWDEDVH�FRQQHFWLRQ�
EHWZHHQ�FOLHQW�UHTXHVWV��GHVFULEHG�LQ�&KDSWHU����´&RQQHFWLQJ�WR�D�'DWDEDVH�µ��RU�VWRULQJ�D�
FXVWRP�REMHFW�WKDW�KDV�WKH�VDPH�OLIHWLPH�DV�WKH�SUHGHILQHG�client�REMHFW�DQG�WKDW�FRQWDLQV�
REMHFW�YDOXHV��GHVFULEHG�LQ�´&UHDWLQJ�D�&XVWRP�FOLHQW�2EMHFWµ��

,Q�WKHVH�VLWXDWLRQV��\RX�QHHG�D�ZD\�WR�UHIHU�XQLTXHO\�WR�WKH�FOLHQW�DSSOLFDWLRQ�SDLU��-DYD6FULSW�
SURYLGHV�WZR�IXQFWLRQV�IRU�WKLV�SXUSRVH��ssjs_getClientID�DQG�
ssjs_generateClientID��1HLWKHU�IXQFWLRQ�WDNHV�DQ\�DUJXPHQWV��ERWK�UHWXUQ�D�XQLTXH�
VWULQJ�\RX�FDQ�XVH�WR�LGHQWLI\�WKH�SDLU�

(DFK�WLPH�\RX�FDOO�ssjs_generateClientID��WKH�UXQWLPH�HQJLQH�UHWXUQV�D�QHZ�LGHQWLILHU��
)RU�WKLV�UHDVRQ��LI�\RX�XVH�WKLV�IXQFWLRQ�DQG�ZDQW�WKH�LGHQWLILHU�WR�ODVW�ORQJHU�WKDQ�D�VLQJOH�FOLHQW�
UHTXHVW��\RX�QHHG�WR�VWRUH�WKH�LGHQWLILHU��SRVVLEO\�DV�D�SURSHUW\�RI�WKH�client�REMHFW��)RU�DQ�
H[DPSOH�RI�XVLQJ�WKLV�IXQFWLRQ��VHH�´6KDULQJ�DQ�$UUD\�RI�&RQQHFWLRQ�3RROV�µ�

,I�\RX�XVH�WKLV�IXQFWLRQ�DQG�VWRUH�WKH�,'�LQ�WKH�client�REMHFW��\RX�PD\�QHHG�WR�EH�FDUHIXO�WKDW�
DQ�LQWUXGHU�FDQQRW�JHW�DFFHVV�WR�WKDW�,'�DQG�KHQFH�WR�VHQVLWLYH�LQIRUPDWLRQ�

$Q�DOWHUQDWLYH�DSSURDFK�LV�WR�XVH�WKH�ssjs_getClientID�IXQFWLRQ��,I�\RX�XVH�RQH�RI�WKH�
VHUYHU�VLGH�PDLQWHQDQFH�WHFKQLTXHV�IRU�WKH�client�REMHFW��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�
JHQHUDWHV�DQG�XVHV�D�LGHQWLILHU�WR�DFFHVV�WKH�LQIRUPDWLRQ�IRU�D�SDUWLFXODU�FOLHQW�DSSOLFDWLRQ�SDLU��
�)RU�LQIRUPDWLRQ�RQ�PDLQWDLQLQJ�WKH�client�REMHFW��VHH�´7HFKQLTXHV�IRU�0DLQWDLQLQJ�WKH�
FOLHQW�2EMHFW�µ�

:KHQ�\RX�XVH�WKHVH�PDLQWHQDQFH�WHFKQLTXHV��ssjs_getClientID�UHWXUQV�WKH�LGHQWLILHU�XVHG�
E\�WKH�UXQWLPH�HQJLQH��(YHU\�WLPH�\RX�FDOO�WKLV�IXQFWLRQ�IURP�D�SDUWLFXODU�FOLHQW�DSSOLFDWLRQ�
SDLU��\RX�JHW�WKH�VDPH�LGHQWLILHU��7KHUHIRUH��\RX�GR�QRW�QHHG�WR�VWRUH�WKH�LGHQWLILHU�UHWXUQHG�E\�
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ssjs_getClientID��+RZHYHU��LI�\RX�XVH�DQ\�RI�WKH�RWKHU�PDLQWHQDQFH�WHFKQLTXHV��WKLV�
IXQFWLRQ�UHWXUQV�´XQGHILQHGµ��LI�\RX�XVH�WKRVH�WHFKQLTXHV�\RX�PXVW�LQVWHDG�XVH�WKH�
ssjs_generateClientID�IXQFWLRQ�

,I�\RX�QHHG�DQ�LGHQWLILHU�DQG�\RX·UH�XVLQJ�D�VHUYHU�VLGH�PDLQWHQDQFH�WHFKQLTXH��\RX�SUREDEO\�
VKRXOG�XVH�WKH�ssjs_getClientID�IXQFWLRQ��,I�\RX�XVH�WKLV�IXQFWLRQ��\RX�GR�QRW�QHHG�WR�
VWRUH�DQG�WUDFN�WKH�LGHQWLILHU�\RXUVHOI��WKH�UXQWLPH�HQJLQH�GRHV�LW�IRU�\RX��+RZHYHU��LI�\RX�XVH�D�
FOLHQW�VLGH�PDLQWHQDQFH�WHFKQLTXH��\RX�FDQQRW�XVH�WKH�ssjs_getClientID�IXQFWLRQ��\RX�
PXVW�XVH�WKH�ssjs_generateClientID�IXQFWLRQ�

Creating a Custom client Object
$V�GLVFXVVHG�LQ�HDUOLHU�VHFWLRQV��SURSHUWLHV�RI�WKH�SUHGHILQHG�client�REMHFW�FDQ�KDYH�RQO\�
VWULQJ�YDOXHV��7KLV�UHVWULFWLRQ�FDQ�EH�SUREOHPDWLF�IRU�VRPH�DSSOLFDWLRQV��)RU�LQVWDQFH��\RXU�
DSSOLFDWLRQ�PD\�UHTXLUH�DQ�REMHFW�WKDW�SHUVLVWV�IRU�WKH�VDPH�OLIHWLPH�DV�WKH�SUHGHILQHG�client�
REMHFW��EXW�WKDW�FDQ�KDYH�REMHFWV�RU�RWKHU�GDWD�W\SHV�DV�SURSHUW\�YDOXHV��,Q�WKLV�FDVH��\RX�FDQ�
FUHDWH�\RXU�RZQ�REMHFW�DQG�VWRUH�LW�DV�D�SURSHUW\�RI�WKH�client�REMHFW�

7KLV�VHFWLRQ�SURYLGHV�DQ�H[DPSOH�RI�FUHDWLQJ�VXFK�DQ�REMHFW��<RX�FDQ�LQFOXGH�WKH�FRGH�LQ�WKLV�
VHFWLRQ�DV�D�-DYD6FULSW�ILOH�LQ�\RXU�DSSOLFDWLRQ��7KHQ��DW�WKH�EHJLQQLQJ�RI�SDJHV�WKDW�QHHG�WR�XVH�
WKLV�REMHFW��LQFOXGH�WKH�IROORZLQJ�VWDWHPHQW�

var customClient = getCustomClient()

�2I�FRXUVH��\RX�FDQ�XVH�D�GLIIHUHQW�YDULDEOH�QDPH���,I�WKLV�LV�WKH�ILUVW�SDJH�WKDW�UHTXHVWV�WKH�
REMHFW��getCustomClient�FUHDWHV�D�QHZ�REMHFW��2Q�RWKHU�SDJHV��LW�UHWXUQV�WKH�H[LVWLQJ�REMHFW��

7KLV�FRGH�VWRUHV�DQ�DUUD\�RI�DOO�WKH�FXVWRP�client�REMHFWV�GHILQHG�IRU�DQ�DSSOLFDWLRQ�DV�WKH�
YDOXH�RI�WKH�customClients�SURSHUW\�RI�WKH�SUHGHILQHG�project�REMHFW��,W�VWRUHV�WKH�LQGH[�
LQ�WKLV�DUUD\�DV�D�VWULQJ�YDOXH�RI�WKH�customClientID�SURSHUW\�RI�WKH�SUHGHILQHG�client�
REMHFW��,Q�DGGLWLRQ��WKH�FRGH�XVHV�D�ORFN�VWRUHG�LQ�WKH�customClientLock�SURSHUW\�RI�
project�WR�HQVXUH�VDIH�DFFHVV�WR�WKDW�DUUD\��)RU�LQIRUPDWLRQ�RQ�ORFNLQJ��VHH�´6KDULQJ�2EMHFWV�
6DIHO\�ZLWK�/RFNLQJ�µ

7KH�timeout�YDULDEOH�LQ�WKH�getCustomClient�IXQFWLRQ�KDUG�FRGHV�WKH�H[SLUDWLRQ�SHULRG�
IRU�WKLV�REMHFW��,I�\RX�ZDQW�D�GLIIHUHQW�H[SLUDWLRQ�WLPH��VSHFLI\�D�GLIIHUHQW�YDOXH�IRU�WKDW�YDULDEOH��
:KDWHYHU�H[SLUDWLRQ�WLPH�\RX�XVH��\RX�VKRXOG�FDOO�WKH�SUHGHILQHG�client�REMHFW·V�
expiration�PHWKRG�WR�VHW�LWV�H[SLUDWLRQ�WR�WKH�VDPH�WLPH�DV�VSHFLILHG�IRU�\RXU�FXVWRP�
REMHFW��)RU�LQIRUPDWLRQ�RQ�WKLV�PHWKRG��VHH�´7KH�/LIHWLPH�RI�WKH�FOLHQW�2EMHFW�µ

7R�UHPRYH�DOO�H[SLUHG�FXVWRP�FOLHQW�REMHFWV�IRU�WKH�DSSOLFDWLRQ��FDOO�WKH�IROORZLQJ�IXQFWLRQ�

expireCustomClients()
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7KDW·V�DOO�WKHUH�LV�WR�LW��,I�\RX�XVH�WKLV�FRGH��WKH�SUHGHILQHG�client�DQG�project�REMHFWV�KDYH�
WKHVH�DGGLWLRQDO�SURSHUWLHV�WKDW�\RX�VKRXOG�QRW�FKDQJH�

� client.customClientID�

� project.customClients�

� project.customClientLock�

<RX�FDQ�FXVWRPL]H�WKH�FXVWRP�FODVV�E\�FKDQJLQJ�LWV�onInit�DQG�onDestroy�PHWKRGV��$V�
VKRZQ�KHUH��WKRVH�PHWKRGV�DUH�MXVW�VWXEV��<RX�FDQ�DGG�FRGH�WR�PRGLI\�ZKDW�KDSSHQV�ZKHQ�WKH�
REMHFW�LV�FUHDWHG�RU�GHVWUR\HG��

+HUH·V�WKH�FRGH�

// This function creates a new custom client object or retrieves 
// an existing one.
function getCustomClient()
{

// ==========> Change the hardcoded hold period <==========
// Note: Be sure to set the client state maintenance 
// expiration to the same value you use below by calling
// client.expiration. That allows the index held in the 

predefined
// client object to expire about the same time as the state 

held in
// the project object.
var timeout = 600;
var customClient = null;
var deathRow = null;
var newObjectWasCreated = false;

var customClientLock = getCustomClientLock();
customClientLock.lock();
var customClientID = client.customClientID;
if ( customClientID == null ) {

customClient = new CustomClient(timeout);
newObjectWasCreated = true;

}

else {
var customClients = getCustomClients();
customClient = customClients[customClientID];
if ( customClient == null ) {

customClient = new CustomClient(timeout);
newObjectWasCreated = true;

}
else  {

var now = (new Date()).getTime();
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if ( customClient.expiration <= now ) {
delete customClients[customClientID];
deathRow = customClient;

customClient = new CustomClient(timeout);
newObjectWasCreated = true;

}
else {

customClient.expiration = (new 
Date()).getTime() + 

timeout*1000;
}

}
}
if ( newObjectWasCreated )

customClient.onInit();
customClientLock.unlock();

if ( deathRow != null )
deathRow.onDestroy();

return customClient;
}

// Function to remove old custom client objects.
function expireCustomClients()
{

var customClients = getCustomClients();
var now = (new Date()).getTime();
for ( var i in customClients ) {

var clientObj = customClients[i];
if ( clientObj.expiration <= now ) {

var customClientLock = getCustomClientLock();
customClientLock.lock();
if ( clientObj.expiration <= now ) {

delete customClients[i];
}
else {

clientObj = null;
}
customClientLock.unlock()
if ( clientObj != null )

clientObj.onDestroy();
} } }

// Don’t call this function directly. 
// It’s used by getCustomClient and expireCustomClients.
function getCustomClientLock()
{

if ( project.customClientLock == null ) {
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project.lock()
if ( project.customClientLock == null )

project.customClientLock = new Lock()
project.unlock()

}
return project.customClientLock

}

// Don’t call this function directly. 
// It’s used by getCustomClient and expireCustomClients.
function getCustomClients()
{

if ( project.customClients == null ) {
project.lock()
if ( project.customClients == null )

project.customClients = new Object()
project.unlock()

}
return project.customClients

}

// The constructor for the CustomClient class. Don’t call this 
directly.
// Instead use the getCustomClient function.
function CustomClient(seconds)
{

var customClients = getCustomClients();
var customClientID = ssjs_generateClientID();

this.onInit = CustomClientMethod_onInit;
this.onDestroy = CustomClientMethod_onDestroy;
this.expiration = (new Date()).getTime() + seconds*1000;

client.customClientID = customClientID;

customClients[customClientID] = this;
}

// If you want to customize, do so by redefining the next 2 
functions.
function CustomClientMethod_onInit()
{

// ==========> Add your object initialization code 
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<==========
// This method is called while in a lock, so keep it quick!

}

function CustomClientMethod_onDestroy()
{

// ==========> Add your object cleanup code <==========
// This method is not called from within a lock.

}

The project Object
7KH�project�REMHFW�FRQWDLQV�JOREDO�GDWD�IRU�DQ�DSSOLFDWLRQ�DQG�SURYLGHV�D�PHWKRG�IRU�VKDULQJ�
LQIRUPDWLRQ�DPRQJ�WKH�FOLHQWV�DFFHVVLQJ�WKH�DSSOLFDWLRQ��-DYD6FULSW�FRQVWUXFWV�D�QHZ�project�
REMHFW�ZKHQ�DQ�DSSOLFDWLRQ�LV�VWDUWHG�XVLQJ�WKH�$SSOLFDWLRQ�0DQDJHU��(DFK�FOLHQW�DFFHVVLQJ�WKH�
DSSOLFDWLRQ�VKDUHV�WKH�VDPH�project�REMHFW��)RU�VXPPDU\�LQIRUPDWLRQ�RQ�WKH�project�
REMHFW��VHH�´2YHUYLHZ�RI�WKH�3UHGHILQHG�2EMHFWV�µ

,Q�WKLV�UHOHDVH�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�GRHV�QRW��DV�LQ�SUHYLRXV�UHOHDVHV��FUHDWH�RU�GHVWUR\�
WKH�project�REMHFW�IRU�HDFK�UHTXHVW��:KHQ�\RX�VWRS�DQ�DSSOLFDWLRQ��WKDW�DSSOLFDWLRQ·V�
project�REMHFW�LV�GHVWUR\HG��$�QHZ�project�REMHFW�LV�FUHDWHG�IRU�LW�ZKHQ�WKH�DSSOLFDWLRQ�LV�
VWDUWHG�DJDLQ��$�W\SLFDO�project�REMHFW�OLIHWLPH�LV�GD\V�RU�ZHHNV�

-DYD6FULSW�FRQVWUXFWV�D�VHW�RI�project�REMHFWV�IRU�HDFK�1HWVFDSH�+773�SURFHVV�UXQQLQJ�RQ�
WKH�VHUYHU��-DYD6FULSW�FRQVWUXFWV�D�project�REMHFW�IRU�HDFK�DSSOLFDWLRQ�UXQQLQJ�RQ�HDFK�
GLVWLQFW�VHUYHU��)RU�H[DPSOH��LI�RQH�VHUYHU�LV�UXQQLQJ�RQ�SRUW����DQG�DQRWKHU�LV�UXQQLQJ�RQ�SRUW�
����RQ�WKH�VDPH�PDFKLQH��-DYD6FULSW�FRQVWUXFWV�D�GLVWLQFW�VHW�RI�project�REMHFWV�IRU�HDFK�
SURFHVV�

Properties
7KHUH�DUH�QR�SUHGHILQHG�SURSHUWLHV�IRU�WKH�project�REMHFW��EHFDXVH�LW�LV�LQWHQGHG�WR�FRQWDLQ�
DSSOLFDWLRQ�VSHFLILF�GDWD�DFFHVVLEOH�E\�PXOWLSOH�FOLHQWV��<RX�FDQ�FUHDWH�SURSHUWLHV�RI�DQ\�OHJDO�
-DYD6FULSW�W\SH��LQFOXGLQJ�UHIHUHQFHV�WR�RWKHU�-DYD6FULSW�REMHFWV��,I�\RX�VWRUH�D�UHIHUHQFH�WR�
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DQRWKHU�REMHFW�LQ�WKH�project�REMHFW��WKH�UXQWLPH�HQJLQH�GRHV�QRW�GHVWUR\�WKH�UHIHUHQFHG�
REMHFW�DW�WKH�HQG�RI�WKH�FOLHQW�UHTXHVW�GXULQJ�ZKLFK�LW�LV�FUHDWHG��7KH�REMHFW�LV�DYDLODEOH�GXULQJ�
VXEVHTXHQW�UHTXHVWV�

$�JRRG�H[DPSOH�RI�D�project�REMHFW�SURSHUW\�LV�WKH�QH[W�DYDLODEOH�FXVWRPHU�,'��$Q�
DSSOLFDWLRQ�FRXOG�XVH�WKLV�SURSHUW\�WR�WUDFN�VHTXHQWLDOO\�DVVLJQHG�FXVWRPHU�,'V��$Q\�FOLHQW�WKDW�
DFFHVVHV�WKH�DSSOLFDWLRQ�ZLWKRXW�D�FXVWRPHU�,'�ZRXOG�EH�DVVLJQHG�DQ�,'��DQG�WKH�YDOXH�ZRXOG�
EH�LQFUHPHQWHG�IRU�HDFK�LQLWLDO�DFFHVV�

5HPHPEHU�WKDW�WKH�project�REMHFW�H[LVWV�RQO\�DV�ORQJ�DV�WKH�DSSOLFDWLRQ�LV�UXQQLQJ�RQ�WKH�
VHUYHU��:KHQ�WKH�DSSOLFDWLRQ�LV�VWRSSHG��WKH�project�REMHFW�LV�GHVWUR\HG��DORQJ�ZLWK�DOO�RI�LWV�
SURSHUW\�YDOXHV��)RU�WKLV�UHDVRQ��LI�\RX�KDYH�DSSOLFDWLRQ�GDWD�WKDW�QHHGV�WR�EH�VWRUHG�
SHUPDQHQWO\��\RX�VKRXOG�VWRUH�LW�HLWKHU�LQ�D�GDWDEDVH��VHH�3DUW����´/LYH:LUH�'DWDEDVH�6HUYLFHµ��
RU�LQ�D�ILOH�RQ�WKH�VHUYHU��VHH�´)LOH�6\VWHP�6HUYLFHµ��

Sharing the project Object
7KHUH�LV�RQH�project�REMHFW�IRU�HDFK�DSSOLFDWLRQ��7KXV��FRGH�H[HFXWLQJ�LQ�DQ\�UHTXHVW�IRU�D�
JLYHQ�DSSOLFDWLRQ�FDQ�DFFHVV�WKH�VDPH�project�REMHFW��%HFDXVH�WKH�VHUYHU�LV�PXOWLWKUHDGHG��
WKHUH�FDQ�EH�PXOWLSOH�UHTXHVWV�DFWLYH�DW�DQ\�JLYHQ�WLPH��HLWKHU�IURP�WKH�VDPH�FOLHQW�RU�IURP�
VHYHUDO�FOLHQWV�

7R�PDLQWDLQ�GDWD�LQWHJULW\��\RX�PXVW�PDNH�VXUH�WKDW�\RX�KDYH�H[FOXVLYH�DFFHVV�WR�D�SURSHUW\�RI�
WKH�project�REMHFW�ZKHQ�\RX�FKDQJH�WKH�SURSHUW\·V�YDOXH��7KHUH�LV�QR�LPSOLFLW�ORFNLQJ�DV�LQ�
SUHYLRXV�UHOHDVHV��\RX�PXVW�UHTXHVW�H[FOXVLYH�DFFHVV��7KH�VLPSOHVW�ZD\�WR�GR�WKLV�LV�WR�XVH�WKH�
project�REMHFW·V�lock�DQG�unlock�PHWKRGV��)RU�GHWDLOV��VHH�´6KDULQJ�2EMHFWV�6DIHO\�ZLWK�
/RFNLQJ�µ

The server Object
7KH�server�REMHFW�FRQWDLQV�JOREDO�GDWD�IRU�WKH�HQWLUH�VHUYHU�DQG�SURYLGHV�D�PHWKRG�IRU�
VKDULQJ�LQIRUPDWLRQ�EHWZHHQ�VHYHUDO�DSSOLFDWLRQV�UXQQLQJ�RQ�D�VHUYHU��7KH�server�REMHFW�LV�
DOVR�DXWRPDWLFDOO\�LQLWLDOL]HG�ZLWK�LQIRUPDWLRQ�DERXW�WKH�VHUYHU��)RU�VXPPDU\�LQIRUPDWLRQ�RQ�
WKH�server�REMHFW��VHH�´2YHUYLHZ�RI�WKH�3UHGHILQHG�2EMHFWV�µ

7KH�-DYD6FULSW�UXQWLPH�HQJLQH�FRQVWUXFWV�D�QHZ�server�REMHFW�ZKHQ�WKH�VHUYHU�LV�VWDUWHG�DQG�
GHVWUR\V�WKH�server�REMHFW�ZKHQ�WKH�VHUYHU�LV�VWRSSHG��(YHU\�DSSOLFDWLRQ�WKDW�UXQV�RQ�WKH�
VHUYHU�VKDUHV�WKH�VDPH�server�REMHFW�

-DYD6FULSW�FRQVWUXFWV�D�server�REMHFW�IRU�HDFK�1HWVFDSH�+773'�SURFHVV��VHUYHU��UXQQLQJ�RQ�
D�PDFKLQH��)RU�H[DPSOH��WKHUH�PLJKW�EH�D�VHUYHU�SURFHVV�UXQQLQJ�IRU�SRUW����DQG�DQRWKHU�IRU�
SRUW�������7KHVH�DUH�HQWLUHO\�GLVWLQFW�VHUYHU�SURFHVVHV��DQG�-DYD6FULSW�FRQVWUXFWV�D�server�
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REMHFW�IRU�HDFK�

Properties
7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�SURSHUWLHV�RI�WKH�server�REMHFW�

)RU�H[DPSOH��\RXU�FDQ�XVH�WKH�jsVersion�SURSHUW\�WR�FRQGLWLRQDOL]H�IHDWXUHV�EDVHG�RQ�WKH�
VHUYHU�SODWIRUP��RU�YHUVLRQ��RQ�ZKLFK�WKH�DSSOLFDWLRQ�LV�UXQQLQJ��DV�GHPRQVWUDWHG�KHUH�

if (server.jsVersion == "3.0 WindowsNT")
write ("Application is running on a Windows NT server.");

Table 0.1 Properties of the server object 

Property Description Example

hostname Full host name of the server, including 
the port number

www.netscape.com:8
5

host Server name, subdomain, and domain 
name

www.netscape.com

protocol Communications protocol being used http:

port Server port number being used; default 
is 80 for HTTP

85

jsVersion Server version and platform 3.0 WindowsNT
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,Q�DGGLWLRQ�WR�WKHVH�DXWRPDWLFDOO\�LQLWLDOL]HG�SURSHUWLHV��\RX�FDQ�FUHDWH�SURSHUWLHV�WR�VWRUH�GDWD�
WR�EH�VKDUHG�E\�PXOWLSOH�DSSOLFDWLRQV��3URSHUWLHV�PD\�EH�RI�DQ\�OHJDO�-DYD6FULSW�W\SH��LQFOXGLQJ�
UHIHUHQFHV�WR�RWKHU�-DYD6FULSW�REMHFWV��,I�\RX�VWRUH�D�UHIHUHQFH�WR�DQRWKHU�REMHFW�LQ�WKH�server�
REMHFW��WKH�UXQWLPH�HQJLQH�GRHV�QRW�GHVWUR\�WKH�UHIHUHQFHG�REMHFW�DW�WKH�HQG�RI�WKH�UHTXHVW�
GXULQJ�ZKLFK�LW�LV�FUHDWHG��7KH�REMHFW�LV�DYDLODEOH�GXULQJ�VXEVHTXHQW�UHTXHVWV�

/LNH�WKH�project�REMHFW��WKH�server�REMHFW�KDV�D�OLPLWHG�OLIHWLPH��:KHQ�WKH�ZHE�VHUYHU�LV�
VWRSSHG��WKH�server�REMHFW�LV�GHVWUR\HG��DORQJ�ZLWK�DOO�RI�LWV�SURSHUW\�YDOXHV��)RU�WKLV�UHDVRQ��
LI�\RX�KDYH�DSSOLFDWLRQ�GDWD�WKDW�QHHGV�WR�EH�VWRUHG�SHUPDQHQWO\��\RX�VKRXOG�VWRUH�LW�HLWKHU�LQ�D�
GDWDEDVH��VHH�3DUW����´/LYH:LUH�'DWDEDVH�6HUYLFHµ��RU�LQ�D�ILOH�RQ�WKH�VHUYHU��VHH�´)LOH�6\VWHP�
6HUYLFHµ��

Sharing the server Object
7KHUH�LV�RQH�server�REMHFW�IRU�WKH�HQWLUH�VHUYHU��7KXV��FRGH�H[HFXWLQJ�LQ�DQ\�UHTXHVW��LQ�DQ\�
DSSOLFDWLRQ��FDQ�DFFHVV�WKH�VDPH�server�REMHFW��%HFDXVH�WKH�VHUYHU�LV�PXOWLWKUHDGHG��WKHUH�FDQ�
EH�PXOWLSOH�UHTXHVWV�DFWLYH�DW�DQ\�JLYHQ�WLPH��7R�PDLQWDLQ�GDWD�LQWHJULW\��\RX�PXVW�PDNH�VXUH�
WKDW�\RX�KDYH�H[FOXVLYH�DFFHVV�WR�WKH�server�REMHFW�ZKHQ�\RX�PDNH�FKDQJHV�WR�LW�

$OVR��\RX�PXVW�PDNH�VXUH�WKDW�\RX�KDYH�H[FOXVLYH�DFFHVV�WR�D�SURSHUW\�RI�WKH�server�REMHFW�
ZKHQ�\RX�FKDQJH�WKH�SURSHUW\·V�YDOXH��7KHUH�LV�QR�LPSOLFLW�ORFNLQJ�DV�LQ�SUHYLRXV�UHOHDVHV��\RX�
PXVW�UHTXHVW�H[FOXVLYH�DFFHVV��7KH�VLPSOHVW�ZD\�WR�GR�WKLV�LV�WR�XVH�WKH�server�REMHFW·V�lock�
DQG�unlock�PHWKRGV��)RU�GHWDLOV��VHH�´6KDULQJ�2EMHFWV�6DIHO\�ZLWK�/RFNLQJ�µ

Techniques for Maintaining the client Object
7KH�client�REMHFW�LV�DVVRFLDWHG�ZLWK�ERWK�D�SDUWLFXODU�DSSOLFDWLRQ�DQG�D�SDUWLFXODU�FOLHQW��$V�
GLVFXVVHG�LQ�´7KH�FOLHQW�2EMHFW�µ�WKH�UXQWLPH�HQJLQH�FUHDWHV�D�QHZ�client�REMHFW�HDFK�WLPH�D�
QHZ�UHTXHVW�FRPHV�IURP�WKH�FOLHQW�WR�WKH�VHUYHU��+RZHYHU��WKH�LQWHQW�LV�WR�SUHVHUYH�client�
REMHFW�SURSHUWLHV�IURP�RQH�UHTXHVW�WR�WKH�QH[W��,Q�RUGHU�WR�GR�VR��WKH�UXQWLPH�HQJLQH�QHHGV�WR�
VWRUH�client�SURSHUWLHV�EHWZHHQ�UHTXHVWV�

7KHUH�DUH�WZR�EDVLF�DSSURDFKHV�IRU�PDLQWDLQLQJ�WKH�SURSHUWLHV�RI�WKH�client�REMHFW��\RX�FDQ�
PDLQWDLQ�WKHP�HLWKHU�RQ�WKH�FOLHQW�RU�RQ�WKH�VHUYHU��7KH�WZR�FOLHQW�VLGH�WHFKQLTXHV�HLWKHU�VWRUH�
WKH�SURSHUW\�QDPHV�DQG�WKHLU�YDOXHV�DV�FRRNLHV�RQ�WKH�FOLHQW�RU�VWRUH�WKH�QDPHV�DQG�YDOXHV�
GLUHFWO\�LQ�85/V�RQ�WKH�JHQHUDWHG�+70/�SDJH��7KH�WKUHH�VHUYHU�VLGH�WHFKQLTXHV�DOO�VWRUH�WKH�
SURSHUW\�QDPHV�DQG�WKHLU�YDOXHV�LQ�D�GDWD�VWUXFWXUH�LQ�VHUYHU�PHPRU\��EXW�WKH\�GLIIHU�LQ�WKH�
VFKHPH�XVHG�WR�LQGH[�WKDW�GDWD�VWUXFWXUH�

<RX�VHOHFW�WKH�WHFKQLTXH�WR�XVH�ZKHQ�\RX�XVH�WKH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�WR�LQVWDOO�RU�
PRGLI\�WKH�DSSOLFDWLRQ��DV�H[SODLQHG�LQ�´,QVWDOOLQJ�D�1HZ�$SSOLFDWLRQ�µ�7KLV�DOORZV�\RX��RU�WKH�
VLWH�PDQDJHU��WR�FKDQJH�WKH�PDLQWHQDQFH�WHFKQLTXH�ZLWKRXW�UHFRPSLOLQJ�WKH�DSSOLFDWLRQ��
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+RZHYHU��WKH�EHKDYLRU�RI�\RXU�DSSOLFDWLRQ�PD\�FKDQJH�GHSHQGLQJ�RQ�WKH�FOLHQW�PDLQWHQDQFH�
WHFKQLTXH�LQ�HIIHFW��DV�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV��%H�VXUH�WR�PDNH�FOHDU�WR�\RXU�VLWH�
PDQDJHU�LI�\RXU�DSSOLFDWLRQ�GHSHQGV�RQ�XVLQJ�D�SDUWLFXODU�WHFKQLTXH��2WKHUZLVH��WKH�PDQDJHU�
FDQ�FKDQJH�WKLV�VHWWLQJ�DQG�EUHDN�\RXU�DSSOLFDWLRQ�

%HFDXVH�VRPH�RI�WKHVH�WHFKQLTXHV�LQYROYH�VWRULQJ�LQIRUPDWLRQ�HLWKHU�LQ�D�GDWD�VWUXFWXUH�LQ�
VHUYHU�PHPRU\�RU�LQ�WKH�FRRNLH�ILOH�RQ�WKH�FOLHQW��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�DGGLWLRQDOO\�
QHHGV�WR�GHFLGH�ZKHQ�WR�JHW�ULG�RI�WKRVH�SURSHUWLHV��´7KH�/LIHWLPH�RI�WKH�FOLHQW�2EMHFWµ�
GLVFXVVHV�KRZ�WKH�UXQWLPH�HQJLQH�PDNHV�WKLV�GHFLVLRQ�DQG�GHVFULEHV�PHWKRGV�\RX�FDQ�XVH�WR�
PRGLI\�LWV�EHKDYLRU�

Comparing Client-Maintenance Techniques
(DFK�PDLQWHQDQFH�WHFKQLTXH�KDV�LWV�RZQ�VHW�RI�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�DQG�ZKDW�LV�D�
GLVDGYDQWDJH�LQ�RQH�VLWXDWLRQ�PD\�EH�DQ�DGYDQWDJH�LQ�DQRWKHU��<RX�VKRXOG�VHOHFW�WKH�WHFKQLTXH�
PRVW�DSSURSULDWH�IRU�\RXU�DSSOLFDWLRQ��7KH�LQGLYLGXDO�WHFKQLTXHV�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�
VXEVHTXHQW�VHFWLRQV��WKLV�VHFWLRQ�JLYHV�VRPH�JHQHUDO�FRPSDULVRQV��

7KH�IROORZLQJ�WDEOH�SURYLGHV�D�JHQHUDO�FRPSDULVRQ�RI�WKH�FOLHQW�VLGH�DQG�VHUYHU�VLGH�
WHFKQLTXHV�

Table  6-2 Comparison of server-side and client-side maintenance techniques 

Server-Side Client-Side

1. No limit on number of properties 
stored or the space they use.

Limits on properties.

2. Consumes extra server memory 
between client requests.

Does not consume extra server 
memory between client requests.

These differences are related. The lack of a limit on the number and size of 
properties can be either a disadvantage or an advantage. In general, you want to 
limit the quantity of data for a consumer application available on the Internet so that 
the memory of your server is not swamped. In this case, you could use a client 
technique. However, if you have an Intranet application for which you want to store 
a lot of data, doing so on the server may be acceptable, as the number of expected 
clients is limited.

3. Properties are stored in server 
memory and so are lost when server 
or application is restarted.

Properties are not stored in server 
memory and so aren’t lost when 
server is restarted.

If the properties are user preferences, you may want them to remain between server 
restarts; if they are particular to a single session, you may want them to disappear.
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)LJXUH�����DQG�)LJXUH�����VKRZ�ZKDW�LQIRUPDWLRQ�LV�VWRUHG�IRU�HDFK�WHFKQLTXH��ZKHUH�LW�LV�
VWRUHG��DQG�ZKDW�LQIRUPDWLRQ�JRHV�DFURVV�WKH�QHWZRUN��)LJXUH�����VKRZV�WKLV�LQIRUPDWLRQ�IRU�
WKH�FOLHQW�VLGH�WHFKQLTXHV�

Figure  6-3 Client-side techniques 

4. Either no increase or a modest 
increase in network traffic.

Larger increases in network traffic.

Client-side techniques transmit every property name and corresponding value to 
the client one or more times. This causes a significant increase in network traffic.

Because the server-side techniques all store the property names and values on the 
server, at most they send a generated name to the client to use in identifying the 
appropriate entry in the server data structure. 

Table  6-2 Comparison of server-side and client-side maintenance techniques  (Continued)

Server-Side Client-Side

Client cookie
Server runtime

Client runtime Client disk

Client URL encoding
Server runtime

Client runtime

Property
names and values

Property
names and values

Property
names and values

Cookie file
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)LJXUH�����VKRZV�WKLV�LQIRUPDWLRQ�IRU�WKH�VHUYHU�VLGH�WHFKQLTXHV�

Figure  6-4 Server-side techniques 

Index into
data structure

Server cookie
Server runtime

Client runtime Client diskData structure
in memory

contains
property names

and values

Data structure
in memory

contains
property names

and values

Client URL encoding
Server runtime

Client runtime

Data structure
in memory

contains
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Server IP address
Server runtime

Client runtime

Cookie
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Index into
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7KHUH�DUH�VRPH�RWKHU�JHQHUDO�FRQVLGHUDWLRQV��)RU�ERWK�WHFKQLTXHV�WKDW�XVH�FRRNLHV��WKH�
EURZVHU�PXVW�VXSSRUW�WKH�1HWVFDSH�FRRNLH�SURWRFRO��,Q�ERWK�FDVHV��ZKHQ�\RX�FORVH�\RXU�
EURZVHU�RQ�WKH�FOLHQW�PDFKLQH��LQIRUPDWLRQ�LV�VWRUHG�LQ�WKH�FOLHQW�PDFKLQH·V�FRRNLH�ILOH��7KH�
RWKHU�WHFKQLTXHV�GR�QRW�KDYH�WKLV�UHVWULFWLRQ��

7KH�VHUYHU�FRRNLH�WHFKQLTXH�FUHDWHV�D�VLQJOH�FRRNLH�WR�LGHQWLI\�WKH�DSSURSULDWH�client�REMHFW��
%\�FRQWUDVW��WKH�FOLHQW�FRRNLH�WHFKQLTXH�FUHDWHV�D�VHSDUDWH�FRRNLH�IRU�HDFK�SURSHUW\�RI�WKH�
client�REMHFW��7KH�FOLHQW�FRRNLH�WHFKQLTXH�LV�WKHUHIRUH�PRUH�OLNHO\�WR�EH�DIIHFWHG�E\�WKH�OLPLW�
RI����FRRNLHV�SHU�DSSOLFDWLRQ�

:LWK�WKH�FOLHQW�FRRNLH�WHFKQLTXH��WKH�client�REMHFW�SURSHUWLHV�DUH�VHQW�WR�WKH�FOLHQW�ZKHQ�WKH�
ILUVW�SLHFH�RI�WKH�+70/�SDJH�LV�VHQW��,I�\RX�FKDQJH�client�SURSHUW\�YDOXHV�ODWHU�LQ�WKH�
H[HFXWLRQ�RI�WKDW�SDJH��WKRVH�FKDQJHV�DUH�QRW�VHQW�WR�WKH�FOLHQW�DQG�VR�DUH�ORVW��7KLV�UHVWULFWLRQ�
GRHV�QRW�DSSO\�WR�DQ\�RWKHU�PDLQWHQDQFH�WHFKQLTXH�

)RU�ERWK�WHFKQLTXHV�WKDW�XVH�85/�HQFRGLQJ��LI�\RXU�DSSOLFDWLRQ�FRQVWUXFWV�D�85/�DW�UXQWLPH�RU�
XVHV�WKH�redirect�IXQFWLRQ��LW�PXVW�HLWKHU�PDQXDOO\�DSSHQG�DQ\�client�SURSHUWLHV�WKDW�QHHG�
WR�EH�VDYHG�RU�XVH�addClient�WR�KDYH�WKH�UXQWLPH�HQJLQH�DSSHQG�WKH�SURSHUWLHV��$OWKRXJK�
DSSHQGLQJ�SURSHUWLHV�LV�QRW�UHTXLUHG�IRU�RWKHU�WHFKQLTXHV��\RX�PLJKW�ZDQW�WR�GR�LW�DQ\ZD\��VR�
WKDW�FKDQJLQJ�WKH�PDLQWHQDQFH�WHFKQLTXH�GRHV�QRW�EUHDN�\RXU�DSSOLFDWLRQ�

,Q�DGGLWLRQ��IRU�WKH�85/�HQFRGLQJ�WHFKQLTXHV��DV�VRRQ�DV�WKH�EURZVHU�DFFHVVHV�DQ\�SDJH�
RXWVLGH�WKH�DSSOLFDWLRQ��RU�HYHQ�VXEPLWV�D�IRUP�WR�WKH�DSSOLFDWLRQ�XVLQJ�WKH�GET�PHWKRG��DOO�
client�SURSHUWLHV�DUH�ORVW��3URSHUWLHV�DUH�QRW�ORVW�WKLV�ZD\�IRU�WKH�RWKHU�WHFKQLTXHV��<RXU�
FKRLFH�RI�WHFKQLTXH�VKRXOG�EH�SDUWLDOO\�JXLGHG�E\�ZKHWKHU�RU�QRW�\RX�ZDQW�client�SURSHUWLHV�
WR�EH�SHUVLVW�LQ�WKHVH�VLWXDWLRQV�

<RXU�FKRLFH�RI�PDLQWHQDQFH�WHFKQLTXH�UHVWV�ZLWK�WKH�UHTXLUHPHQWV�RI�\RXU�DSSOLFDWLRQ��7KH�
FOLHQW�FRRNLH�WHFKQLTXH�GRHV�QRW�XVH�H[WUD�VHUYHU�PHPRU\��DV�GR�WKH�VHUYHU�VLGH�WHFKQLTXHV��
DQG�VHQGV�LQIRUPDWLRQ�RQO\�RQFH�SHU�SDJH��LQ�FRQWUDVW�WR�WKH�FOLHQW�85/�HQFRGLQJ�WHFKQLTXH���
7KHVH�IDFWV�PD\�PDNH�WKH�FOLHQW�FRRNLH�WHFKQLTXH�DSSURSULDWH�IRU�KLJK�YROXPH�,QWHUQHW�
DSSOLFDWLRQV��+RZHYHU��WKHUH�DUH�FLUFXPVWDQFHV�XQGHU�ZKLFK�DQRWKHU�WHFKQLTXH�LV�PRUH�
VXLWDEOH��)RU�H[DPSOH��VHUYHU�,3�DGGUHVV�LV�WKH�IDVWHVW�WHFKQLTXH��FDXVLQJ�QR�LQFUHDVH�LQ�QHWZRUN�
WUDIILF��<RX�PD\�XVH�LW�IRU�D�VSHHG�FULWLFDO�DSSOLFDWLRQ�UXQQLQJ�RQ�\RXU�LQWUDQHW�

Client-Side Techniques
7KHUH�DUH�WZR�FOLHQW�VLGH�PDLQWHQDQFH�WHFKQLTXHV�

� &OLHQW�FRRNLH

� &OLHQW�85/�HQFRGLQJ
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)RU�D�FRPSDULVRQ�RI�DOO�RI�WKH�PDLQWHQDQFH�WHFKQLTXHV��VHH�´&RPSDULQJ�&OLHQW�0DLQWHQDQFH�
7HFKQLTXHV�µ

:KHQ�DQ�DSSOLFDWLRQ�XVHV�FOLHQW�VLGH�PDLQWHQDQFH�WHFKQLTXHV��WKH�UXQWLPH�HQJLQH�HQFRGHV�
SURSHUWLHV�RI�WKH�client�REMHFW�LQWR�LWV�UHVSRQVH�WR�D�FOLHQW�UHTXHVW��HLWKHU�LQ�WKH�KHDGHU�RI�WKH�
UHVSRQVH��IRU�FOLHQW�FRRNLH��RU�LQ�85/V�LQ�WKH�ERG\�RI�WKH�UHVSRQVH��IRU�FOLHQW�85/�HQFRGLQJ��

%HFDXVH�WKH�DFWXDO�SURSHUW\�QDPHV�DQG�YDOXHV�DUH�VHQW�EHWZHHQ�WKH�FOLHQW�DQG�WKH�VHUYHU��
UHVWDUWLQJ�WKH�VHUYHU�GRHV�QRW�FDXVH�WKH�FOLHQW�LQIRUPDWLRQ�WR�EH�ORVW��+RZHYHU��VHQGLQJ�WKLV�
LQIRUPDWLRQ�FDXVHV�DQ�LQFUHDVH�RI�QHWZRUN�WUDIILF�

Using Client Cookie
,Q�WKH�FOLHQW�FRRNLH�WHFKQLTXH��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�XVHV�WKH�1HWVFDSH�
FRRNLH�SURWRFRO�WR�WUDQVIHU�WKH�SURSHUWLHV�RI�WKH�client�REMHFW�DQG�WKHLU�YDOXHV�WR�WKH�FOLHQW��,W�
FUHDWHV�RQH�FRRNLH�SHU�client�SURSHUW\��7KH�SURSHUWLHV�DUH�VHQW�WR�WKH�FOLHQW�RQFH��LQ�WKH�
UHVSRQVH�KHDGHU�RI�WKH�JHQHUDWHG�+70/�SDJH��7KH�1HWVFDSH�FRRNLH�SURWRFRO�LV�GHVFULEHG�LQ�
WKH��,WDOLF!&OLHQW�6LGH�-DYD6FULSW�*XLGH�

7R�DYRLG�FRQIOLFWV�ZLWK�RWKHU�FRRNLHV�\RX�PLJKW�FUHDWH�IRU�\RXU�DSSOLFDWLRQ��WKH�UXQWLPH�HQJLQH�
FUHDWHV�D�FRRNLH�QDPH�E\�DGGLQJ�NETSCAPE_LIVEWIRE.�WR�WKH�IURQW�RI�WKH�QDPH�RI�D�
client�SURSHUW\��)RU�H[DPSOH��LI�client�KDV�D�SURSHUW\�FDOOHG�custID��WKH�UXQWLPH�HQJLQH�
FUHDWHV�D�FRRNLH�QDPHG�NETSCAPE_LIVEWIRE.custID��:KHQ�LW�VHQGV�WKH�FRRNLH�
LQIRUPDWLRQ�WR�WKH�FOLHQW��WKH�UXQWLPH�HQJLQH�SHUIRUPV�DQ\�QHHGHG�HQFRGLQJ�RI�VSHFLDO�
FKDUDFWHUV�LQ�D�SURSHUW\�YDOXH��DV�GHVFULEHG�LQ�WKH��,WDOLF!&OLHQW�6LGH�-DYD6FULSW�*XLGH�

6RPHWLPHV�\RXU�DSSOLFDWLRQ�QHHGV�WR�FRPPXQLFDWH�LQIRUPDWLRQ�EHWZHHQ�LWV�-DYD6FULSW�
VWDWHPHQWV�UXQQLQJ�RQ�WKH�FOLHQW�DQG�WKRVH�UXQQLQJ�RQ�WKH�VHUYHU��%HFDXVH�WKLV�PDLQWHQDQFH�
WHFKQLTXH�VHQGV�client�REMHFW�SURSHUWLHV�DV�FRRNLHV�WR�WKH�FOLHQW��\RX�FDQ�XVH�LW�DV�D�ZD\�WR�
IDFLOLWDWH�WKLV�FRPPXQLFDWLRQ��)RU�PRUH�LQIRUPDWLRQ��VHH�´&RPPXQLFDWLQJ�%HWZHHQ�6HUYHU�DQG�
&OLHQW�µ

:LWK�WKLV�WHFKQLTXH��WKH�UXQWLPH�HQJLQH�VWRUHV�client�SURSHUWLHV�WKH�ILUVW�WLPH�LW�IOXVKHV�WKH�
LQWHUQDO�EXIIHU�FRQWDLQLQJ�WKH�JHQHUDWHG�+70/�SDJH��)RU�WKLV�UHDVRQ��WR�SUHYHQW�ORVLQJ�DQ\�
LQIRUPDWLRQ��\RX�VKRXOG�DVVLJQ�DOO�client�SURSHUW\�YDOXHV�HDUO\�LQ�WKH�VFULSWV�RQ�HDFK�SDJH��,Q�
SDUWLFXODU��\RX�VKRXOG�HQVXUH�WKDW�client�SURSHUWLHV�DUH�VHW�EHIRUH�����WKH�UXQWLPH�HQJLQH�
JHQHUDWHV���.%�RI�FRQWHQW�IRU�WKH�+70/�SDJH��LW�DXWRPDWLFDOO\�IOXVKHV�WKH�RXWSXW�EXIIHU�DW�
WKLV�SRLQW�������\RX�FDOO�WKH�flush�IXQFWLRQ�WR�FOHDU�WKH�RXWSXW�EXIIHU��RU�����\RX�FDOO�WKH�
redirect�IXQFWLRQ�WR�FKDQJH�FOLHQW�UHTXHVWV��)RU�PRUH�LQIRUPDWLRQ��VHH�´)OXVKLQJ�WKH�
2XWSXW�%XIIHUµ�DQG�´5XQWLPH�3URFHVVLQJ�RQ�WKH�6HUYHU�µ

%\�GHIDXOW��ZKHQ�\RX�XVH�WKH�FOLHQW�FRRNLH�WHFKQLTXH��WKH�UXQWLPH�HQJLQH�GRHV�QRW�H[SOLFLWO\�VHW�
WKH�H[SLUDWLRQ�RI�WKH�FRRNLHV��,Q�WKLV�FDVH��WKH�FRRNLHV�H[SLUH�ZKHQ�WKH�XVHU�H[LWV�WKH�EURZVHU��
�7KLV�LV�WKH�GHIDXOW�EHKDYLRU�IRU�DOO�FRRNLHV���$V�GHVFULEHG�LQ�´7KH�/LIHWLPH�RI�WKH�FOLHQW�
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2EMHFWµ�\RX�FDQ�XVH�WKH�client�REMHFW·V�expiration�PHWKRG�WR�FKDQJH�WKLV�H[SLUDWLRQ�
SHULRG��,I�\RX�XVH�client.expiration��WKH�UXQWLPH�HQJLQH�VHWV�WKH�FRRNLH�H[SLUDWLRQ�
DSSURSULDWHO\�LQ�WKH�FRRNLH�ILOH�

:KHQ�XVLQJ�WKH�FOLHQW�FRRNLH�WHFKQLTXH��client.destroy�HOLPLQDWHV�DOO�client�SURSHUW\�
YDOXHV�EXW�GRHV�QRW�DIIHFW�ZKDW�LV�VWRUHG�LQ�WKH�FRRNLH�ILOH�RQ�WKH�FOLHQW�PDFKLQH��7R�UHPRYH�
WKH�FRRNLHV�IURP�WKH�FRRNLH�ILOH�RU�EURZVHU�PHPRU\��GR�QRW�XVH�client.destroy��LQVWHDG��
XVH�client.expiration�ZLWK�DQ�DUJXPHQW�RI�� VHFRQGV�

,Q�JHQHUDO��1HWVFDSH�FRRNLHV�KDYH�WKH�IROORZLQJ�OLPLWDWLRQV��7KHVH�OLPLWDWLRQV�DSSO\�ZKHQ�\RX�
XVH�FRRNLHV�WR�VWRUH�client�SURSHUWLHV�

� �.%�IRU�HDFK�FRRNLH��LQFOXGLQJ�ERWK�WKH�FRRNLH·V�QDPH�DQG�LWV�YDOXH���,I�D�VLQJOH�FRRNLH�LV�
ORQJHU�WKDQ��.%��WKH�FRRNLH�HQWU\�LV�WUXQFDWHG�WR��.%��7KLV�PD\�UHVXOW�LQ�DQ�LQYDOLG�
client�SURSHUW\�YDOXH�

� ���FRRNLHV�IRU�HDFK�DSSOLFDWLRQ��,I�\RX�FUHDWH�PRUH�WKDQ����FRRNLHV�IRU�DQ�DSSOLFDWLRQ��WKH�
ROGHVW��ILUVW�FUHDWHG��FRRNLHV�DUH�HOLPLQDWHG��%HFDXVH�WKH�FOLHQW�FRRNLH�WHFKQLTXH�FUHDWHV�D�
VHSDUDWH�FRRNLH�IRU�HDFK�client�SURSHUW\��WKH�client�REMHFW�FDQ�VWRUH�DW�PRVW����
SURSHUWLHV��,I�\RX�ZDQW�WR�XVH�RWKHU�FRRNLHV�LQ�\RXU�DSSOLFDWLRQ�DV�ZHOO��WKH�WRWDO�QXPEHU�RI�
FRRNLHV�LV�VWLOO�OLPLWHG�WR����

� ����WRWDO�FRRNLHV�LQ�WKH�FRRNLH�ILOH��,I�\RX�FUHDWH�PRUH�WKDQ�����FRRNLHV��WKH�ROGHVW��ILUVW�
FUHDWHG��FRRNLHV�DUH�HOLPLQDWHG��
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Using Client URL Encoding
,Q�WKH�FOLHQW�85/�HQFRGLQJ�WHFKQLTXH��WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�WUDQVPLWV�WKH�
SURSHUWLHV�RI�WKH�client�REMHFW�DQG�WKHLU�YDOXHV�WR�WKH�FOLHQW�E\�DSSHQGLQJ�WKHP�WR�HDFK�85/�
LQ�WKH�JHQHUDWHG�+70/�SDJH��&RQVHTXHQWO\��WKH�SURSHUWLHV�DQG�WKHLU�YDOXHV�DUH�VHQW�DV�PDQ\�
WLPHV�DV�WKHUH�DUH�OLQNV�RQ�WKH�JHQHUDWHG�+70/�SDJH��UHVXOWLQJ�LQ�WKH�ODUJHVW�LQFUHDVH�LQ�
QHWZRUN�WUDIILF�RI�DOO�RI�WKH�PDLQWHQDQFH�WHFKQLTXHV�

7KH�VL]H�RI�D�85/�VWULQJ�LV�OLPLWHG�WR��.%��7KHUHIRUH��ZKHQ�\RX�XVH�FOLHQW�85/�HQFRGLQJ��WKH�
WRWDO�VL]H�RI�DOO�WKH�SURSHUW\�QDPHV�DQG�WKHLU�YDOXHV�LV�VRPHZKDW�OHVV�WKDQ��.%��$Q\�
LQIRUPDWLRQ�EH\RQG�WKH��.%�OLPLW�LV�WUXQFDWHG�

,I�\RX�JHQHUDWH�85/V�G\QDPLFDOO\�RU�XVH�WKH�redirect�IXQFWLRQ��\RX�FDQ�DGG�client�
SURSHUWLHV�RU�RWKHU�SURSHUWLHV�WR�WKH�85/��)RU�WKLV�UHDVRQ��ZKHQHYHU�\RX�FDOO�redirect�RU�
JHQHUDWH�\RXU�RZQ�85/��WKH�FRPSLOHU�GRHV�QRW�DXWRPDWLFDOO\�DSSHQG�WKH�client�SURSHUWLHV�
IRU�\RX��,I�\RX�ZDQW�client�SURSHUWLHV�DSSHQGHG��XVH�WKH�addClient�IXQFWLRQ��)RU�PRUH�
LQIRUPDWLRQ��VHH�´0DQXDOO\�$SSHQGLQJ�FOLHQW�3URSHUWLHV�WR�85/V�µ

,Q�WKH�FOLHQW�85/�HQFRGLQJ�WHFKQLTXH��SURSHUW\�YDOXHV�DUH�DGGHG�WR�85/V�DV�WKRVH�85/V�DUH�
SURFHVVHG��<RX�QHHG�WR�EH�FDUHIXO�LI�\RX�H[SHFW�\RXU�85/V�WR�KDYH�WKH�VDPH�SURSHUWLHV�DQG�
YDOXHV��)RU�H[DPSOH��FRQVLGHU�WKH�IROORZLQJ�FRGH�

<SERVER>
...
client.numwrites = 2;
write (addClient(

"<A HREF=’page2.htm’>Some link</A>"));
client.numwrites = 3;
write (addClient(

"<A HREF=’page3.htm’>Another link</A>"));
...
</SERVER>
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:KHQ�WKH�UXQWLPH�HQJLQH�SURFHVVHV�WKH�ILUVW�write�VWDWHPHQW��LW�XVHV���DV�WKH�YDOXH�RI�WKH�
numwrites�SURSHUW\��EXW�ZKHQ�LW�SURFHVVHV�WKH�VHFRQG�write�VWDWHPHQW��LW�XVHV���DV�WKH�
YDOXH��

$OVR��LI�\RX�XVH�WKH�client.destroy�PHWKRG�LQ�WKH�PLGGOH�RI�D�SDJH��RQO\�WKRVH�OLQNV�WKDW�
FRPH�EHIRUH�WKH�PHWKRG�FDOO�KDYH�SURSHUW\�YDOXHV�DSSHQGHG�WR�WKHLU�85/V��7KRVH�WKDW�FRPH�
DIWHU�WKH�PHWKRG�FDOO�GR�QRW�KDYH�DQ\�YDOXHV�DSSHQGHG��7KHUHIRUH��client�SURSHUW\�YDOXHV�DUH�
SURSDJDWHG�WR�VRPH�SDJHV�EXW�QRW�WR�RWKHUV��7KLV�PD\�EH�XQGHVLUDEOH�

,I�\RXU�SDJH�KDV�D�OLQN�WR�D�85/�RXWVLGH�RI�\RXU�DSSOLFDWLRQ��\RX�PD\�QRW�ZDQW�WKH�FOLHQW�VWDWH�
DSSHQGHG��,Q�WKLV�VLWXDWLRQ��GR�QRW�XVH�D�VWDWLF�VWULQJ�DV�WKH�HREF�YDOXH��,QVWHDG��FRPSXWH�WKH�
YDOXH��7KLV�SUHYHQWV�WKH�UXQWLPH�HQJLQH�IURP�DXWRPDWLFDOO\�DSSHQGLQJ�WKH�FOLHQW�VWDWH�WR�WKH�
85/��)RU�H[DPSOH��DVVXPH�\RX�KDYH�WKLV�OLQN�

<A HREF="mailto:me@royalairways.com">

,Q�WKLV�FDVH��WKH�UXQWLPH�HQJLQH�DSSHQGV�WKH�client�REMHFW�SURSHUWLHV��7R�LQVWHDG�KDYH�LW�QRW�
GR�VR��XVH�WKLV�YHU\�VLPLODU�OLQN�

<A HREF=‘"mailto:me@royalairways.com"‘>

,Q�WKLV�WHFKQLTXH��WKH�client �REMHFW�GRHV�QRW�H[SLUH��EHFDXVH�LW�H[LVWV�VROHO\�LQ�WKH�85/�VWULQJ�
UHVLGLQJ�RQ�WKH�FOLHQW��7KHUHIRUH��WKH�client.expiration �PHWKRG�GRHV�QRWKLQJ�

,Q�FOLHQW�85/�HQFRGLQJ��\RX�ORVH�DOO�client �SURSHUWLHV�ZKHQ�\RX�VXEPLW�D�IRUP�XVLQJ�WKH�GET�
PHWKRG�DQG�ZKHQ�\RX�DFFHVV�DQRWKHU�DSSOLFDWLRQ���2QFH�DJDLQ��\RX�PD\�RU�PD\�QRW�ZDQW�WR�
ORVH�WKHVH�SURSHUWLHV��GHSHQGLQJ�RQ�\RXU�DSSOLFDWLRQ·V�QHHGV�

,Q�FRQWUDVW�WR�WKH�FOLHQW�FRRNLH�WHFKQLTXH��FOLHQW�85/�HQFRGLQJ�GRHV�QRW�UHTXLUH�WKH�ZHE�
EURZVHU�VXSSRUW�WKH�1HWVFDSH�FRRNLH�SURWRFRO��QRU�GRHV�LW�UHTXLUH�ZULWLQJ�LQIRUPDWLRQ�RQ�WKH�
FOLHQW�PDFKLQH�

Server-Side Techniques
7KHUH�DUH�WKUHH�VHUYHU�VLGH�PDLQWHQDQFH�WHFKQLTXHV�

� ,3�DGGUHVVHV

� 6HUYHU�FRRNLH

� 6HUYHU�85/�HQFRGLQJ
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)RU�D�FRPSDULVRQ�RI�DOO�RI�WKH�PDLQWHQDQFH�WHFKQLTXHV��VHH�´&RPSDULQJ�&OLHQW�0DLQWHQDQFH�
7HFKQLTXHV�µ

,Q�DOO�RI�WKHVH�WHFKQLTXHV��WKH�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�VWRUHV�WKH�SURSHUWLHV�RI�WKH�client�
REMHFW�DQG�WKHLU�YDOXHV�LQ�D�GDWD�VWUXFWXUH�LQ�VHUYHU�PHPRU\��$�VLQJOH�GDWD�VWUXFWXUH��SUHVHUYHG�
EHWZHHQ�FOLHQW�UHTXHVWV��LV�XVHG�IRU�DOO�DSSOLFDWLRQV�UXQQLQJ�RQ�WKH�VHUYHU��7KHVH�WHFKQLTXHV�
GLIIHU�RQO\�LQ�WKH�LQGH[�XVHG�WR�DFFHVV�WKH�LQIRUPDWLRQ�LQ�WKDW�GDWD�VWUXFWXUH��HQVXULQJ�WKDW�HDFK�
FOLHQW�DSSOLFDWLRQ�SDLU�JHWV�WKH�DSSURSULDWH�SURSHUWLHV�DQG�YDOXHV�IRU�WKH�client�REMHFW��

1RQH�RI�WKHVH�WHFKQLTXHV�ZULWHV�LQIRUPDWLRQ�WR�WKH�VHUYHU�GLVN��2QO\�WKH�VHUYHU�FRRNLH�
WHFKQLTXH�FDQ�FDXVH�LQIRUPDWLRQ�WR�EH�ZULWWHQ�WR�WKH�FOLHQW�PDFKLQH·V�GLVN��ZKHQ�WKH�EURZVHU�LV�
H[LWHG�

%HFDXVH�WKHVH�WHFKQLTXHV�VWRUH�client�REMHFW�LQIRUPDWLRQ�LQ�VHUYHU�PHPRU\�EHWZHHQ�FOLHQW�
UHTXHVWV��WKHUH�LV�OLWWOH�RU�QR�QHWZRUN�WUDIILF�LQFUHDVH��7KH�SURSHUW\�QDPHV�DQG�YDOXHV�DUH�QHYHU�
VHQW�WR�WKH�FOLHQW��$GGLWLRQDOO\��WKHUH�DUH�QR�UHVWULFWLRQV�RQ�WKH�QXPEHU�RI�SURSHUWLHV�D�client�
REMHFW�FDQ�KDYH�QRU�RQ�WKH�VL]H�RI�WKH�LQGLYLGXDO�SURSHUWLHV��

7KH�WUDGH�RII��RI�FRXUVH��LV�WKDW�WKHVH�WHFKQLTXHV�FRQVXPH�VHUYHU�PHPRU\�EHWZHHQ�FOLHQW�
UHTXHVWV��)RU�DSSOLFDWLRQV�WKDW�DUH�DFFHVVHG�E\�D�ODUJH�QXPEHU�RI�FOLHQWV��WKLV�PHPRU\�
FRQVXPSWLRQ�FRXOG�EHFRPH�VLJQLILFDQW��2I�FRXUVH��WKLV�FDQ�EH�FRQVLGHUHG�DQ�DGYDQWDJH�DV�ZHOO��
LQ�WKDW�\RX�FDQ�VWRUH�DV�PXFK�LQIRUPDWLRQ�DV�\RX�QHHG�

Using IP Address
7KH�,3�DGGUHVV�WHFKQLTXH�LQGH[HV�WKH�GDWD�VWUXFWXUH�EDVHG�RQ�WKH�DSSOLFDWLRQ�DQG�WKH�FOLHQW·V�,3�
DGGUHVV��7KLV�VLPSOH�WHFKQLTXH�LV�DOVR�WKH�IDVWHVW��EHFDXVH�LW�GRHVQ·W�UHTXLUH�VHQGLQJ�DQ\�
LQIRUPDWLRQ�WR�WKH�FOLHQW�DW�DOO��6LQFH�WKH�LQGH[�LV�EDVHG�RQ�ERWK�WKH�DSSOLFDWLRQ�DQG�WKH�,3�
DGGUHVV��WKLV�WHFKQLTXH�GRHV�VWLOO�FUHDWH�D�VHSDUDWH�LQGH[�IRU�HYHU\�DSSOLFDWLRQ�FOLHQW�SDLU�
UXQQLQJ�RQ�WKH�VHUYHU�

7KLV�WHFKQLTXH�ZRUNV�ZHOO�ZKHQ�DOO�FOLHQWV�KDYH�IL[HG�,3�DGGUHVVHV��,W�GRHV�QRW�ZRUN�UHOLDEO\�LI�
WKH�FOLHQW�LV�QRW�JXDUDQWHHG�WR�KDYH�D�IL[HG�,3�DGGUHVV��IRU�H[DPSOH��LI�WKH�FOLHQW�XVHV�WKH�
'\QDPLF�+RVW�&RQILJXUDWLRQ�3URWRFRO��'+&3��RU�DQ�,QWHUQHW�VHUYLFH�SURYLGHU�WKDW�
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G\QDPLFDOO\�DOORFDWHV�,3�DGGUHVVHV��7KLV�WHFKQLTXH�DOVR�GRHV�QRW�ZRUN�IRU�FOLHQWV�WKDW�XVH�D�
SUR[\�VHUYHU��EHFDXVH�DOO�XVHUV�RI�WKH�SUR[\�UHSRUW�WKH�VDPH�,3�DGGUHVV��)RU�WKLV�UHDVRQ��WKLV�
WHFKQLTXH�LV�SUREDEO\�XVHIXO�RQO\�IRU�LQWUDQHW�DSSOLFDWLRQV�

Using Server Cookie
7KH�VHUYHU�FRRNLH�WHFKQLTXH�XVHV�D�ORQJ�XQLTXH�QDPH��JHQHUDWHG�E\�WKH�UXQWLPH�HQJLQH��WR�
LQGH[�WKH�GDWD�VWUXFWXUH�RQ�WKH�VHUYHU��7KH�UXQWLPH�HQJLQH�XVHV�WKH�1HWVFDSH�FRRNLH�SURWRFRO�
WR�VWRUH�WKH�JHQHUDWHG�QDPH�DV�D�FRRNLH�RQ�WKH�FOLHQW��,W�GRHV�QRW�VWRUH�WKH�SURSHUW\�QDPHV�DQG�
YDOXHV�DV�FRRNLHV��)RU�WKLV�UHDVRQ��WKLV�WHFKQLTXH�FUHDWHV�D�VLQJOH�FRRNLH��ZKHUHDV�WKH�FOLHQW�
FRRNLH�WHFKQLTXH�FUHDWHV�D�VHSDUDWH�FRRNLH�IRU�HDFK�SURSHUW\�RI�WKH�client�REMHFW�

7KH�JHQHUDWHG�QDPH�LV�VHQW�WR�WKH�FOLHQW�RQFH��LQ�WKH�KHDGHU�RI�WKH�+70/�SDJH��<RX�FDQ�DFFHVV�
WKLV�JHQHUDWHG�QDPH�ZLWK�WKH�ssjs_getClientID�IXQFWLRQ��GHVFULEHG�LQ�´8QLTXHO\�5HIHUULQJ�
WR�WKH�FOLHQW�2EMHFW�µ�7KLV�WHFKQLTXH�XVHV�WKH�VDPH�FRRNLH�ILOH�DV�WKH�FOLHQW�FRRNLH�WHFKQLTXH��
WKHVH�WHFKQLTXHV�GLIIHU�LQ�ZKDW�LQIRUPDWLRQ�LV�VWRUHG�LQ�WKH�FRRNLH�ILOH��7KH�1HWVFDSH�FRRNLH�
SURWRFRO�LV�GHVFULEHG�LQ�WKH��,WDOLF!&OLHQW�6LGH�-DYD6FULSW�*XLGH�

$OVR��EHFDXVH�RQO\�WKH�JHQHUDWHG�QDPH�LV�VHQW�WR�WKH�FOLHQW��DQG�QRW�WKH�DFWXDO�SURSHUW\�QDPHV�
DQG�YDOXHV��LW�GRHV�QRW�PDWWHU�ZKHUH�LQ�\RXU�SDJH�\RX�PDNH�FKDQJHV�WR�WKH�client�REMHFW�
SURSHUWLHV��7KLV�FRQWUDVWV�ZLWK�WKH�FOLHQW�FRRNLH�WHFKQLTXH�

%\�GHIDXOW��WKH�UXQWLPH�HQJLQH�VHWV�WKH�H[SLUDWLRQ�RI�WKH�VHUYHU�GDWD�VWUXFWXUH�WR�WHQ�PLQXWHV�
DQG�GRHV�QRW�VHW�WKH�H[SLUDWLRQ�RI�WKH�FRRNLH�VHQW�WR�WKH�FOLHQW��$V�GHVFULEHG�LQ�´7KH�/LIHWLPH�
RI�WKH�FOLHQW�2EMHFW�µ�\RX�FDQ�XVH�WKH�client�REMHFW·V�expiration�PHWKRG�WR�FKDQJH�WKLV�
H[SLUDWLRQ�SHULRG�DQG�WR�VHW�WKH�FRRNLH·V�H[SLUDWLRQ�

:KHQ�XVLQJ�VHUYHU�FRRNLH��client.destroy�HOLPLQDWHV�DOO�client�SURSHUW\�YDOXHV�

,Q�JHQHUDO��1HWVFDSH�FRRNLHV�KDYH�WKH�OLPLWDWLRQV�OLVWHG�LQ�´8VLQJ�&OLHQW�&RRNLH�µ�:KHQ�\RX�
XVH�VHUYHU�FRRNLHV��KRZHYHU��WKHVH�OLPLWV�DUH�XQOLNHO\�WR�EH�UHDFKHG�EHFDXVH�RQO\�D�VLQJOH�FRRNLH�
�FRQWDLQLQJ�WKH�LQGH[��LV�FUHDWHG��

7KLV�WHFKQLTXH�LV�IDVW�DQG�KDV�QR�EXLOW�LQ�UHVWULFWLRQV�RQ�WKH�QXPEHU�DQG�VL]H�RI�SURSHUWLHV�DQG�
WKHLU�YDOXHV��<RX�DUH�OLPLWHG�PRUH�E\�KRZ�PXFK�VSDFH�\RX·UH�ZLOOLQJ�WR�XVH�RQ�\RXU�VHUYHU�IRU�
VDYLQJ�WKLV�LQIRUPDWLRQ�

Using Server URL Encoding
7KH�VHUYHU�85/�HQFRGLQJ�WHFKQLTXH�XVHV�D�ORQJ�XQLTXH�QDPH��JHQHUDWHG�E\�WKH�UXQWLPH�HQJLQH��
WR�LQGH[�WKH�GDWD�VWUXFWXUH�RQ�WKH�VHUYHU��,Q�WKLV�FDVH��UDWKHU�WKDQ�PDNLQJ�WKDW�JHQHUDWHG�QDPH�
EH�D�FRRNLH�RQ�WKH�FOLHQW��WKH�VHUYHU�DSSHQGV�WKH�QDPH�WR�HDFK�85/�LQ�WKH�JHQHUDWHG�+70/�
SDJH��&RQVHTXHQWO\��WKH�QDPH�LV�VHQW�DV�PDQ\�WLPHV�DV�WKHUH�DUH�OLQNV�RQ�WKH�JHQHUDWHG�+70/�
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SDJH���3URSHUW\�QDPHV�DQG�YDOXHV�DUH�QRW�DSSHQGHG�WR�85/V��MXVW�WKH�JHQHUDWHG�QDPH���2QFH�
DJDLQ��\RX�FDQ�DFFHVV�WKLV�JHQHUDWHG�QDPH�ZLWK�WKH�ssjs_getClientID�IXQFWLRQ��GHVFULEHG�
LQ�´8QLTXHO\�5HIHUULQJ�WR�WKH�FOLHQW�2EMHFW�µ

,I�\RX�JHQHUDWH�85/V�G\QDPLFDOO\�RU�XVH�WKH�redirect�IXQFWLRQ��\RX�FDQ�DGG�SURSHUWLHV�WR�
WKH�85/��)RU�WKLV�UHDVRQ��ZKHQHYHU�\RX�FDOO�redirect�RU�JHQHUDWH�\RXU�RZQ�85/��WKH�
FRPSLOHU�GRHV�QRW�DXWRPDWLFDOO\�DSSHQG�WKH�LQGH[�IRU�\RX��,I�\RX�ZDQW�WR�UHWDLQ�WKH�LQGH[�IRU�
WKH�client�SURSHUWLHV��XVH�WKH�addClient�IXQFWLRQ��)RU�PRUH�LQIRUPDWLRQ��VHH�´0DQXDOO\�
$SSHQGLQJ�FOLHQW�3URSHUWLHV�WR�85/V�µ

,I�\RXU�SDJH�KDV�D�OLQN�WR�D�85/�RXWVLGH�RI�\RXU�DSSOLFDWLRQ��\RX�PD\�QRW�ZDQW�WKH�FOLHQW�LQGH[�
DSSHQGHG��,Q�WKLV�VLWXDWLRQ��GR�QRW�XVH�D�VWDWLF�VWULQJ�IRU�WKH�HREF�YDOXH��,QVWHDG��FRPSXWH�WKH�
YDOXH��7KLV�SUHYHQWV�WKH�UXQWLPH�HQJLQH�IURP�DXWRPDWLFDOO\�DSSHQGLQJ�WKH�FOLHQW�LQGH[�WR�WKH�
85/��)RU�H[DPSOH��DVVXPH�\RX�KDYH�WKLV�OLQN�

<A HREF="mailto:me@royalairways.com">

,Q�WKLV�FDVH��WKH�UXQWLPH�HQJLQH�DSSHQGV�WKH�client�LQGH[��7R�LQVWHDG�KDYH�LW�QRW�GR�VR��XVH�
WKLV�YHU\�VLPLODU�OLQN�

<A HREF=‘"mailto:me@royalairways.com"‘>

,Q�VHUYHU�85/�HQFRGLQJ��\RX�ORVH�WKH�client �LGHQWLILHU��DQG�KHQFH�LWV�SURSHUWLHV�DQG�YDOXHV��
ZKHQ�\RX�VXEPLW�D�IRUP�XVLQJ�WKH�GET�PHWKRG��<RX�PD\�RU�PD\�QRW�ZDQW�WR�ORVH�WKHVH�
SURSHUWLHV��GHSHQGLQJ�RQ�\RXU�DSSOLFDWLRQ·V�QHHGV�

The Lifetime of the client Object
2QFH�D�FOLHQW�DFFHVVHV�DQ�DSSOLFDWLRQ��WKHUH�LV�QR�JXDUDQWHH�WKDW�LW�ZLOO�UHTXHVW�IXUWKHU�
SURFHVVLQJ�RU�ZLOO�FRQWLQXH�WR�D�ORJLFDO�HQG�SRLQW��)RU�WKLV�UHDVRQ��WKH�client �REMHFW�KDV�D�
EXLOW�LQ�H[SLUDWLRQ�PHFKDQLVP��7KLV�PHFKDQLVP�DOORZV�-DYD6FULSW�WR�RFFDVLRQDOO\�´FOHDQ�XSµ�
ROG�client �REMHFWV�WKDW�DUH�QR�ORQJHU�QHFHVVDU\��(DFK�WLPH�WKH�VHUYHU�UHFHLYHV�D�UHTXHVW�IRU�D�
SDJH�LQ�DQ�DSSOLFDWLRQ��-DYD6FULSW�UHVHWV�WKH�OLIHWLPH�RI�WKH�client �REMHFW�

Causing client Object Properties to Expire
7KH�GHIDXOW�EHKDYLRU�RI�WKH�H[SLUDWLRQ�PHFKDQLVP�YDULHV��GHSHQGLQJ�RQ�WKH�client �REMHFW�
PDLQWHQDQFH�WHFKQLTXH�\RX�XVH��DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

Table  6-3 Default expiration of client  properties based on the maintenance technique 

For this maintenance 
technique...

The properties of the client object...

client cookie Expire when the browser is exited.
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$Q�DSSOLFDWLRQ�FDQ�FRQWURO�WKH�OHQJWK�RI�WLPH�-DYD6FULSW�ZDLWV�EHIRUH�FOHDQLQJ�XS�client�
REMHFW�SURSHUWLHV��7R�FKDQJH�WKH�OHQJWK�RI�WKLV�SHULRG��XVH�WKH�expiration�PHWKRG��DV�LQ�WKH�
IROORZLQJ�H[DPSOH�

client.expiration(30);

,Q�UHVSRQVH�WR�WKLV�FDOO��WKH�UXQWLPH�HQJLQH�FDXVHV�client�REMHFW�SURSHUWLHV�WR�H[SLUH�DIWHU�
�� VHFRQGV��)RU�VHUYHU�VLGH�PDLQWHQDQFH�WHFKQLTXHV��WKLV�FDOO�FDXVHV�WKH�VHUYHU�WR�UHPRYH�WKH�
REMHFW�SURSHUWLHV�IURP�LWV�GDWD�VWUXFWXUHV�DIWHU��� VHFRQGV��)RU�WKH�WZR�FRRNLH�WHFKQLTXHV��WKH�
FDOO�VHWV�WKH�H[SLUDWLRQ�RI�WKH�FRRNLH�WR��� VHFRQGV�

,I�WKH�client�REMHFW�H[SLUHV�ZKLOH�WKHUH�LV�DQ�DFWLYH�FOLHQW�UHTXHVW�XVLQJ�WKDW�REMHFW��WKH�
UXQWLPH�HQJLQH�ZDLWV�XQWLO�WKH�HQG�RI�WKH�UHTXHVW�EHIRUH�GHVWUR\LQJ�WKH�client�REMHFW�

<RX�PXVW�FDOO�expiration�RQ�HDFK�DSSOLFDWLRQ�SDJH�ZKRVH�H[SLUDWLRQ�EHKDYLRU�\RX�ZDQW�WR�
VSHFLI\��$Q\�SDJH�WKDW�GRHV�QRW�VSHFLI\�DQ�H[SLUDWLRQ�XVHV�WKH�GHIDXOW�EHKDYLRU��

Destroying the client Object
$Q�DSSOLFDWLRQ�FDQ�H[SOLFLWO\�GHVWUR\�D�client�REMHFW�ZLWK�WKH�destroy�PHWKRG��DV�IROORZV�

client.destroy();

client URL encoding Never expire.

server cookie Are removed from the data structure on the 
server after 10 minutes. The cookie on the client 
expires when the browser is exited. The client 
object properties are no longer accessible as soon 
the data structure is removed or the browser 
exited.

server URL encoding Are removed from the data structure on the 
server after 10 minutes.

server IP address Are removed from the data structure on the 
server after 10 minutes.

Table  6-3 Default expiration of client properties based on the maintenance technique  

For this maintenance 
technique...

The properties of the client object...
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:KHQ�DQ�DSSOLFDWLRQ�FDOOV�destroy��-DYD6FULSW�UHPRYHV�DOO�SURSHUWLHV�IURP�WKH�client�
REMHFW�

,I�\RX�XVH�WKH�FOLHQW�FRRNLH�WHFKQLTXH�WR�PDLQWDLQ�WKH�client�REMHFW��destroy�HOLPLQDWHV�DOO�
client�SURSHUW\�YDOXHV�EXW�KDV�QR�HIIHFW�RQ�ZKDW�LV�VWRUHG�LQ�WKH�FOLHQW�FRRNLH�ILOH��7R�DOVR�
HOLPLQDWH�SURSHUW\�YDOXHV�IURP�WKH�FRRNLH�ILOH��GR�QRW�XVH�destroy��LQVWHDG��XVH�expiration�
ZLWK�DQ�DUJXPHQW�RI�� VHFRQGV�

:KHQ�\RX�XVH�FOLHQW�85/�HQFRGLQJ�WR�PDLQWDLQ�WKH�client�REMHFW��WKH�destroy�PHWKRG�
UHPRYHV�DOO�client�SURSHUWLHV��/LQNV�RQ�WKH�SDJH�EHIRUH�WKH�FDOO�WR�destroy�UHWDLQ�WKH�
client�SURSHUWLHV�LQ�WKHLU�85/V��EXW�OLQNV�DIWHU�WKH�FDOO�KDYH�QR�SURSHUWLHV��%HFDXVH�LW�LV�
XQOLNHO\�WKDW�\RX�ZLOO�ZDQW�RQO\�VRPH�RI�WKH�85/V�IURP�WKH�SDJH�WR�FRQWDLQ�client�
SURSHUWLHV��\RX�SUREDEO\�VKRXOG�FDOO�destroy�HLWKHU�DW�WKH�WRS�RU�ERWWRP�RI�WKH�SDJH�ZKHQ�
XVLQJ�FOLHQW�85/�PDLQWHQDQFH��)RU�PRUH�LQIRUPDWLRQ��VHH�´8VLQJ�&OLHQW�85/�(QFRGLQJ�µ

Manually Appending client Properties to URLs
:KHQ�XVLQJ�85/�HQFRGLQJ�HLWKHU�RQ�WKH�FOLHQW�RU�RQ�WKH�VHUYHU�WR�PDLQWDLQ�WKH�client�REMHFW��
LQ�JHQHUDO�WKH�UXQWLPH�HQJLQH�VKRXOG�VWRUH�WKH�DSSURSULDWH�LQIRUPDWLRQ��client�SURSHUW\�
QDPHV�DQG�YDOXHV�RU�WKH�VHUYHU�GDWD�VWUXFWXUH·V�LQGH[��LQ�DOO�85/V�VHQW�WR�WKH�FOLHQW��ZKHWKHU�
WKRVH�85/V�ZHUH�SUHVHQWHG�DV�VWDWLF�+70/�RU�ZHUH�JHQHUDWHG�E\�VHUYHU�VLGH�-DYD6FULSW�
VWDWHPHQWV��

7KH�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�DSSHQGV�WKH�DSSURSULDWH�LQIRUPDWLRQ�WR�+70/�K\SHUOLQNV�
WKDW�GR�QRW�RFFXU�LQVLGH�WKH�SERVER�WDJ��6R��IRU�H[DPSOH��DVVXPH�\RXU�+70/�SDJH�FRQWDLQV�
WKH�IROORZLQJ�VWDWHPHQWV�

<HTML>
For more information, contact
<A HREF="http://royalairways.com/contact_info.html">
Royal Airways</a>
...
</HTML>
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,I�WKH�DSSOLFDWLRQ�XVHV�85/�HQFRGLQJ�IRU�WKH�client�REMHFW��WKH�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�
DSSHQGV�WKH�client�LQIRUPDWLRQ�WR�WKH�HQG�RI�WKH�85/��<RX�GR�QRW�KDYH�WR�GR�DQ\WKLQJ�
VSHFLDO�WR�VXSSRUW�WKLV�EHKDYLRU�

+RZHYHU��\RXU�DSSOLFDWLRQ�PD\�XVH�WKH�write�IXQFWLRQ�WR�G\QDPLFDOO\�JHQHUDWH�DQ�+70/�
VWDWHPHQW�FRQWDLQLQJ�D�85/��<RX�FDQ�DOVR�XVH�WKH�redirect�IXQFWLRQ�WR�VWDUW�D�QHZ�UHTXHVW��
:KHQHYHU�\RX�XVH�VHUYHU�VLGH�-DYD6FULSW�VWDWHPHQWV�WR�DGG�D�85/�WR�WKH�+70/�SDJH�EHLQJ�
JHQHUDWHG��WKH�UXQWLPH�HQJLQH�DVVXPHV�WKDW�\RX�KDYH�VSHFLILHG�WKH�FRPSOHWH�85/�DV�\RX�ZDQW�
LW�VHQW��,W�GRHV�QRW�DXWRPDWLFDOO\�DSSHQG�FOLHQW�LQIRUPDWLRQ��HYHQ�ZKHQ�XVLQJ�85/�HQFRGLQJ�WR�
PDLQWDLQ�WKH�client�REMHFW��,I�\RX�ZDQW�FOLHQW�LQIRUPDWLRQ�DSSHQGHG��\RX�PXVW�GR�VR�
\RXUVHOI��

<RX�XVH�WKH�addClient�IXQFWLRQ�WR�PDQXDOO\�DGG�WKH�DSSURSULDWH�client�LQIRUPDWLRQ��7KLV�
IXQFWLRQ�WDNHV�D�85/�DQG�UHWXUQV�D�QHZ�85/�ZLWK�WKH�LQIRUPDWLRQ�DSSHQGHG��)RU�H[DPSOH��
VXSSRVH�WKH�DSSURSULDWH�FRQWDFW�85/�YDULHV�EDVHG�RQ�WKH�YDOXH�RI�WKH�client.contact�
SURSHUW\��,QVWHDG�RI�WKH�+70/�DERYH��\RX�PLJKW�KDYH�WKH�IROORZLQJ�

<HTML>
For more information, contact
<server>
if (client.contact == "VIP") {

write ("<A 
HREF=’http://royalairways.com/vip_contact_info.html’>");

write ("Royal Airways VIP Contact</a>");
}
else {

write ("<A 
HREF=’http://royalairways.com/contact_info.html’>");

write ("Royal Airways</a>");
}
</server>
...
</HTML>
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,Q�WKLV�FDVH��WKH�UXQWLPH�HQJLQH�GRHV�QRW�DSSHQG�client�SURSHUWLHV�WR�WKH�85/V��,I�\RX�XVH�
RQH�RI�WKH�85/�HQFRGLQJ�client�PDLQWHQDQFH�WHFKQLTXHV��WKLV�PD\�EH�D�SUREOHP��,I�\RX�
ZDQW�WKH�client�SURSHUWLHV�VHQW�ZLWK�WKLV�85/��LQVWHDG�XVH�WKLV�FRGH�

6LPLODUO\��DQ\�WLPH�\RX�XVH�WKH�redirect�IXQFWLRQ�WR�FKDQJH�WKH�FOLHQW�UHTXHVW��\RX�VKRXOG�XVH�
addClient�WR�DSSHQG�WKH�LQIRUPDWLRQ��DV�LQ�WKLV�H[DPSOH�

redirect(addClient("mypage.html"));

&RQYHUVHO\��LI�\RXU�SDJH�KDV�D�OLQN�WR�D�85/�RXWVLGH�RI�\RXU�DSSOLFDWLRQ��\RX�PD\�QRW�ZDQW�
FOLHQW�LQIRUPDWLRQ�DSSHQGHG��,Q�WKLV�VLWXDWLRQ��GR�QRW�XVH�D�VWDWLF�VWULQJ�IRU�WKH�HREF�YDOXH��
,QVWHDG��FRPSXWH�WKH�YDOXH��7KLV�SUHYHQWV�WKH�UXQWLPH�HQJLQH�IURP�DXWRPDWLFDOO\�DSSHQGLQJ�
WKH�FOLHQW�LQGH[�RU�SURSHUWLHV�WR�WKH�85/��)RU�H[DPSOH��DVVXPH�\RX�KDYH�WKLV�OLQN�

<A HREF="mailto:me@royalairways.com">

,Q�WKLV�FDVH��WKH�UXQWLPH�HQJLQH�DSSHQGV�FOLHQW�LQIRUPDWLRQ��7R�LQVWHDG�KDYH�LW�QRW�GR�VR��XVH�
WKLV�YHU\�VLPLODU�OLQN�

<A HREF=‘"mailto:me@royalairways.com"‘>

<HTML>
For more information, contact
<server>
if (client.contact == "VIP") {

write (addClient(
"<A HREF=’http://royalairways.com/vip_contact_info.html’>"));
write ("Royal Airways VIP Contact</a>");

}
else {

write (addClient(
"<A HREF=’http://royalairways.com/contact_info.html’>"));
write ("Royal Airways</a>");

}
</server>
...
</HTML>
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Sharing Objects Safely with Locking
(YHQ�WKRXJK�DQ�DSSOLFDWLRQ�LV�LQLWLDOO\�LQVWDOOHG�WR�XVH�D�WHFKQLTXH�WKDW�GRHV�QRW�XVH�85/�
HQFRGLQJ�WR�PDLQWDLQ�client��LW�PD\�EH�PRGLILHG�ODWHU�WR�XVH�D�85/�HQFRGLQJ�WHFKQLTXH��
7KHUHIRUH��LI�\RXU�DSSOLFDWLRQ�JHQHUDWHV�G\QDPLF�85/V�RU�XVHV�redirect��\RX�PD\�DOZD\V�
ZDQW�WR�XVH�addClient�

Sharing Objects Safely with Locking
7KH�H[HFXWLRQ�HQYLURQPHQW�IRU�D���[�RU���[�YHUVLRQ�RI�D�1HWVFDSH�VHUYHU�LV�PXOWLWKUHDGHG��WKLV�
LV��LW�SURFHVVHV�PRUH�WKDQ�RQH�UHTXHVW�DW�WKH�VDPH�WLPH��%HFDXVH�WKHVH�UHTXHVWV�FRXOG�UHTXLUH�
-DYD6FULSW�H[HFXWLRQ��PRUH�WKDQ�RQH�WKUHDG�RI�-DYD6FULSW�H[HFXWLRQ�FDQ�EH�DFWLYH�DW�WKH�VDPH�
WLPH�

,I�PXOWLSOH�WKUHDGV�VLPXOWDQHRXVO\�DWWHPSW�WR�FKDQJH�D�SURSHUW\�RI�WKH�VDPH�-DYD6FULSW�REMHFW��
WKH\�FRXOG�OHDYH�WKH�REMHFW�LQ�DQ�LQFRQVLVWHQW�VWDWH��$�VHFWLRQ�RI�FRGH�LQ�ZKLFK�\RX�ZDQW�RQH�
DQG�RQO\�RQH�WKUHDG�H[HFXWLQJ�DW�DQ\�WLPH�LV�FDOOHG�D�critical section��

2QH�server�REMHFW�LV�VKDUHG�E\�DOO�FOLHQWV�DQG�DOO�DSSOLFDWLRQV�UXQQLQJ�RQ�WKH�VHUYHU��2QH�
project�REMHFW�LV�VKDUHG�E\�DOO�FOLHQWV�DFFHVVLQJ�WKH�VDPH�DSSOLFDWLRQ�RQ�WKH�VHUYHU��,Q�
DGGLWLRQ��\RXU�DSSOLFDWLRQ�PD\�FUHDWH�RWKHU�REMHFWV�LW�VKDUHV�DPRQJ�FOLHQW�UHTXHVWV��RU�LW�PD\�
HYHQ�VKDUH�REMHFWV�ZLWK�RWKHU�DSSOLFDWLRQV��7R�PDLQWDLQ�GDWD�LQWHJULW\�ZLWKLQ�DQ\�RI�WKHVH�
VKDUHG�REMHFWV��\RX�PXVW�JHW�H[FOXVLYH�DFFHVV�WR�WKH�REMHFW�EHIRUH�FKDQJLQJ�DQ\�RI�LWV�
SURSHUWLHV�

7R�EHWWHU�XQGHUVWDQG�ZKDW�FDQ�KDSSHQ��FRQVLGHU�WKH�IROORZLQJ�H[DPSOH��$VVXPH�\RX�FUHDWH�D�
VKDUHG�REMHFW�project.orders�WR�NHHS�WUDFN�RI�FXVWRPHU�RUGHUV��<RX�XSGDWH�
project.orders.count�HYHU\�WLPH�WKHUH�LV�D�QHZ�RUGHU��XVLQJ�WKH�IROORZLQJ�FRGH�

NOTE There is no implicit locking for the project and server objects 
as there was in previous releases.

var x = project.orders.count; 
x = x + 1; 
project.orders.count = x; 
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Sharing Objects Safely with Locking
$VVXPH�WKDW�project.orders.count�LV�LQLWLDOO\�VHW�WR���DQG�WZR�QHZ�RUGHUV�FRPH�LQ��LQ�
WZR�VHSDUDWH�WKUHDGV��7KH�IROORZLQJ�HYHQWV�RFFXU�

1. The first thread stores project.orders.count into x.

2. Before it can continue, the second thread runs and stores the same value in its 
copy of x. 

3. At this point, both threads have a value of 1 in x. 

4. The second thread completes its execution and sets project.orders.count to 
2. 

5. The first thread continues, unaware that the value of project.orders.count 
has changed, and also sets it to 2. 

6R��WKH�HQG�YDOXH�RI�project.orders.count�LV���UDWKHU�WKDQ�WKH�FRUUHFW�YDOXH� ���

7R�SUHYHQW�SUREOHPV�RI�WKLV�NLQG��\RX�QHHG�WR�REWDLQ�H[FOXVLYH�DFFHVV�WR�WKH�SURSHUWLHV�RI�
VKDUHG�REMHFWV�ZKHQ�ZULWLQJ�WR�WKHP��<RX�FDQ�FRQVWUXFW�\RXU�RZQ�LQVWDQFHV�RI�Lock�IRU�WKLV�
SXUSRVH�WKDW�ZRUN�ZLWK�DQ\�VKDUHG�REMHFW��,Q�DGGLWLRQ��WKH�server�DQG�project�REMHFWV�KDYH�
lock�DQG�unlock�PHWKRGV�\RX�FDQ�XVH�WR�UHVWULFW�DFFHVV�WR�WKRVH�REMHFWV�

Using Instances of Lock
7KLQN�RI�D�ORFN�DV�D�QDPHG�IODJ�WKDW�\RX�PXVW�KROG�EHIRUH�\RX�JDLQ�DFFHVV�WR�D�FULWLFDO�VHFWLRQ��
,I�\RX�DVN�IRU�WKH�QDPHG�IODJ�DQG�VRPHERG\�HOVH�LV�DOUHDG\�KROGLQJ�LW��\RX�ZDLW�LQ�OLQH�XQWLO�WKDW�
SHUVRQ�UHOHDVHV�WKH�IODJ��:KLOH�ZDLWLQJ��\RX�ZRQ·W�FKDQJH�DQ\WKLQJ�\RX�VKRXOGQ·W��2QFH�\RX�JHW�
WKH�IODJ��DQ\ERG\�HOVH�ZKR·V�ZDLWLQJ�IRU�LW�ZRQ·W�FKDQJH�DQ\WKLQJ�HLWKHU��,I�DQ�HUURU�RFFXUV�RU�D�
WLPHRXW�SHULRG�HODSVHV�EHIRUH�\RX�JHW�WKH�IODJ��\RX�FDQ�HLWKHU�JHW�EDFN�LQ�OLQH�WR�ZDLW�VRPH�
PRUH�RU�GR�VRPHWKLQJ�HOVH��VXFK�DV�OHWWLQJ�\RXU�XVHU�NQRZ�WKH�DSSOLFDWLRQ�LV�WRR�EXV\�WR�
SHUIRUP�WKDW�RSHUDWLRQ�ULJKW�QRZ��<RX�VKRXOG�QRW�GHFLGH�WR�EUHDN�LQWR�WKH�OLQH��E\�FKDQJLQJ�
VKDUHG�LQIRUPDWLRQ���)LJXUH�����LOOXVWUDWHV�WKLV�SURFHVV�

Figure  6-5 Thread 2 waits while thread 1 has the lock 

Thread1

project.orders.count

project.ordersLock

42

Thread 2
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,Q�SURJUDPPLQJ�WHUPV��D�ORFN�LV�UHSUHVHQWHG�E\�DQ�LQVWDQFH�RI�WKH�Lock�FODVV��<RX�FDQ�XVH�DQ�
LQVWDQFH�RI�Lock�WR�JDLQ�H[FOXVLYH�DFFHVV�WR�DQ\�VKDUHG�REMHFW��SURYLGLQJ�DOO�FRGH�WKDW�DFFHVVHV�
WKH�VKDUHG�REMHFW�KRQRUV�WKH�ORFN��7\SLFDOO\��\RX�FUHDWH�\RXU�Lock�LQVWDQFHV�RQ�WKH�LQLWLDO�SDJH�
RI�\RXU�DSSOLFDWLRQ��IRU�UHDVRQV�WKDW�H[SODLQHG�ODWHU��

,Q�\RXU�RWKHU�SDJHV��EHIRUH�D�FULWLFDO�VHFWLRQ�IRU�WKH�VKDUHG�REMHFW��IRU�H[DPSOH��VHFWLRQV�WKDW�
UHWULHYH�DQG�FKDQJH�D�SURSHUW\�YDOXH���\RX�FDOO�WKH�Lock�LQVWDQFH·V�lock�PHWKRG��,I�WKDW�
PHWKRG�UHWXUQV�true��\RX�KDYH�WKH�ORFN�DQG�FDQ�SURFHHG��$W�WKH�HQG�RI�WKH�FULWLFDO�VHFWLRQ��
\RX�FDOO�WKH�Lock�LQVWDQFH·V�unlock�PHWKRG�

:KHQ�D�FOLHQW�UHTXHVW�LQ�D�VLQJOH�H[HFXWLRQ�WKUHDG�FDOOV�WKH�lock�PHWKRG��DQ\�RWKHU�UHTXHVW�
WKDW�FDOOV�lock�IRU�WKH�VDPH�Lock�LQVWDQFH�ZDLWV�XQWLO�WKH�RULJLQDO�WKUHDG�FDOOV�WKH�unlock�
PHWKRG��XQWLO�VRPH�WLPHRXW�SHULRG�HODSVHV��RU�XQWLO�DQ�HUURU�RFFXUV��7KLV�LV�WUXH�ZKHWKHU�WKH�
VHFRQG�UHTXHVW�LV�LQ�D�GLIIHUHQW�WKUHDG�IRU�WKH�VDPH�FOLHQW�RU�LQ�D�WKUHDG�IRU�D�GLIIHUHQW�FOLHQW�

,I�DOO�WKUHDGV�FDOO�WKH�lock�PHWKRG�EHIRUH�WU\LQJ�WR�FKDQJH�WKH�VKDUHG�REMHFW��RQO\�RQH�WKUHDG�
FDQ�HQWHU�WKH�FULWLFDO�VHFWLRQ�DW�RQH�WLPH��

NOTE 7KH�XVH�RI�ORFNV�LV�FRPSOHWHO\�XQGHU�WKH�GHYHORSHU·V�
FRQWURO�DQG�UHTXLUHV�FRRSHUDWLRQ��7KH�UXQWLPH�HQJLQH�
GRHV�QRW�IRUFH�\RX�WR�FDOO�lock��QRU�GRHV�LW�IRUFH�\RX�WR�
UHVSHFW�D�ORFN�REWDLQHG�E\�VRPHRQH�HOVH��,I�\RX�GRQ·W�DVN��
\RX�FDQ�FKDQJH�DQ\WKLQJ�\RX�ZDQW��)RU�WKLV�UHDVRQ��LW·V�
YHU\�LPSRUWDQW�WR�JHW�LQWR�WKH�KDELW�RI�DOZD\V�FDOOLQJ�lock�
DQG�unlock�ZKHQ�HQWHULQJ�DQ\�FULWLFDO�VHFWLRQ�RI�FRGH�
DQG�WR�FKHFN�WKH�UHWXUQ�YDOXH�RI�lock�WR�HQVXUH�\RX�KDYH�
WKH�ORFN��<RX�FDQ�WKLQN�RI�LW�LQ�WHUPV�RI�KROGLQJ�D�IODJ��LI�
\RX�GRQ·W�DVN�IRU�WKH�IODJ��\RX�ZRQ·W�EH�WROG�WR�ZDLW�LQ�OLQH��
,I�\RX�GRQ·W�ZDLW�LQ�OLQH��\RX�PLJKW�FKDQJH�VRPHWKLQJ�\RX�
VKRXOGQ·W�
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<RX�FDQ�FUHDWH�DV�PDQ\�ORFNV�DV�\RX�QHHG��7KH�VDPH�ORFN�PD\�EH�XVHG�WR�FRQWURO�DFFHVV�WR�
PXOWLSOH�REMHFWV��RU�HDFK�REMHFW��RU�HYHQ�REMHFW�SURSHUW\��FDQ�KDYH�LWV�RZQ�ORFN�

$�ORFN�LV�MXVW�D�-DYD6FULSW�REMHFW�LWVHOI��\RX�FDQ�VWRUH�D�UHIHUHQFH�WR�LW�LQ�DQ\�RWKHU�-DYD6FULSW�
REMHFW��7KXV��IRU�H[DPSOH��LW�LV�FRPPRQ�SUDFWLFH�WR�FRQVWUXFW�D�Lock�LQVWDQFH�DQG�VWRUH�LW�LQ�
WKH�project�REMHFW��

7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WR�NHHS�WUDFN�RI�FXVWRPHU�RUGHUV�LQ�WKH�VKDUHG�
project.orders�REMHFW�GLVFXVVHG�HDUOLHU�DQG�WR�XSGDWH�project.orders.count�HYHU\�
WLPH�WKHUH�LV�D�QHZ�RUGHU��,Q�WKH�DSSOLFDWLRQ·V�LQLWLDO�SDJH��\RX�LQFOXGH�WKLV�FRGH�

7KLV�FRGH�FUHDWHV�WKH�Lock�LQVWDQFH�DQG�YHULILHV��LQ�WKH�FDOO�WR�isValid��WKDW�QRWKLQJ�ZHQW�
ZURQJ�FUHDWLQJ�LW��2QO\�LQ�YHU\�UDUH�FDVHV�LV�\RXU�Lock�LQVWDQFH�LPSURSHUO\�FRQVWUXFWHG��7KLV�
KDSSHQV�RQO\�LI�WKH�UXQWLPH�HQJLQH�UXQV�RXW�RI�V\VWHP�UHVRXUFHV�ZKLOH�FUHDWLQJ�WKH�REMHFW�

<RX�W\SLFDOO\�FUHDWH�\RXU�Lock�LQVWDQFHV�RQ�WKH�LQLWLDO�SDJH�VR�WKDW�\RX�GRQ·W�KDYH�WR�JHW�D�ORFN�
EHIRUH�\RX�FUHDWH�WKH�Lock�LQVWDQFHV��7KH�LQLWLDO�SDJH�LV�UXQ�H[DFWO\�RQFH�GXULQJ�WKH�UXQQLQJ�RI�
WKH�DSSOLFDWLRQ��ZKHQ�WKH�DSSOLFDWLRQ�LV�VWDUWHG�RQ�WKH�VHUYHU��)RU�WKLV�UHDVRQ��\RX·UH�JXDUDQWHHG�
WKDW�RQO\�RQH�LQVWDQFH�RI�HDFK�ORFN�LV�FUHDWHG�

,I��KRZHYHU��\RXU�DSSOLFDWLRQ�FUHDWHV�D�ORFN�RQ�DQRWKHU�RI�LWV�SDJHV��PXOWLSOH�UHTXHVWV�FRXOG�EH�
LQYRNLQJ�WKDW�SDJH�DW�WKH�VDPH�WLPH��2QH�UHTXHVW�FRXOG�FKHFN�IRU�WKH�H[LVWHQFH�RI�WKH�ORFN�DQG�
ILQG�LW�QRW�WKHUH��:KLOH�WKDW�UHTXHVW�FUHDWHV�WKH�ORFN��DQRWKHU�UHTXHVW�PLJKW�FUHDWH�D�VHFRQG�

NOTE %HFDXVH�XVLQJ�D�ORFN�EORFNV�RWKHU�XVHUV�IURP�DFFHVVLQJ�WKH�
QDPHG�IODJ��SRWHQWLDOO\�GHOD\LQJ�H[HFXWLRQ�RI�WKHLU�WDVNV��LW�
LV�JRRG�SUDFWLFH�WR�XVH�ORFNV�IRU�DV�VKRUW�D�SHULRG�DV�
SRVVLEOH�

// Construct a new Lock and save in project 
project.ordersLock = new Lock(); 
if (! project.ordersLock.isValid()) {

// Unable to create a Lock. Redirect to error page
redirect ("sysfailure.htm");

}

166 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



Sharing Objects Safely with Locking
ORFN��,Q�WKH�PHDQWLPH��WKH�ILUVW�UHTXHVW�FDOOV�WKH�lock�PHWKRG�RI�LWV�REMHFW��7KHQ�WKH�VHFRQG�
UHTXHVW�FDOOV�WKH�lock�PHWKRG�RI�LWV�REMHFW��%RWK�UHTXHVWV�QRZ�WKLQN�WKH\�KDYH�VDIH�DFFHVV�WR�
WKH�FULWLFDO�VHFWLRQ�DQG�SURFHHG�WR�FRUUXSW�HDFK�RWKHU·V�ZRUN�

2QFH�LW�KDV�D�YDOLG�ORFN��\RXU�DSSOLFDWLRQ�FDQ�FRQWLQXH��2Q�D�SDJH�WKDW�UHTXLUHV�DFFHVV�WR�D�
FULWLFDO�VHFWLRQ��\RX�FDQ�XVH�WKLV�FRGH�

// Begin critical section -- obtain lock 
if ( project.ordersLock.lock() ) {

var x = project.orders.count; 
x = x + 1; 
project.orders.count = x; 
// End critical section -- release lock 
project.ordersLock.unlock();

}
else 

redirect("combacklater.htm");
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7KLV�FRGH�UHTXHVWV�WKH�ORFN��,I�LW�JHWV�WKH�ORFN��WKDW�LV��LI�WKH�lock�PHWKRG�UHWXUQV�true���WKHQ�
LW�HQWHUV�WKH�FULWLFDO�VHFWLRQ��PDNHV�WKH�FKDQJHV��DQG�ILQDOO\�UHOHDVHV�WKH�ORFN��,I�WKH�lock�
PHWKRG�UHWXUQV�false��WKHQ�WKLV�FRGH�GLG�QRW�JHW�WKH�ORFN��,Q�WKLV�FDVH��LW�UHGLUHFWV�WKH�
DSSOLFDWLRQ�WR�D�SDJH�WKDW�LQGLFDWHV�WKH�DSSOLFDWLRQ�LV�FXUUHQWO\�XQDEOH�WR�VDWLVI\�WKH�UHTXHVW�

Special Locks for project and server Objects
7KH�project�DQG�server�REMHFWV�HDFK�KDYH�lock�DQG�unlock�PHWKRGV��<RX�FDQ�XVH�WKHVH�
PHWKRGV�WR�REWDLQ�H[FOXVLYH�DFFHVV�WR�SURSHUWLHV�RI�WKRVH�REMHFWV��

7KHUH�LV�QRWKLQJ�VSHFLDO�DERXW�WKHVH�PHWKRGV��<RX�VWLOO�QHHG�FRRSHUDWLRQ�IURP�RWKHU�VHFWLRQV�
RI�FRGH��<RX�FDQ�WKLQN�RI�WKHVH�PHWKRGV�DV�DOUHDG\�KDYLQJ�RQH�IODJ�QDPHG�´SURMHFWµ�DQG�
DQRWKHU�QDPHG�´VHUYHU�µ�,I�DQRWKHU�VHFWLRQ�RI�FRGH�GRHV�QRW�FDOO�project.lock,�LW�FDQ�
FKDQJH�DQ\�RI�WKH�project�REMHFW·V�SURSHUWLHV�

8QOLNH�WKH�lock�PHWKRG�RI�WKH�Lock�FODVV��KRZHYHU��\RX�FDQQRW�VSHFLI\�D�WLPHRXW�SHULRG�IRU�
WKH�lock�PHWKRG�RI�WKH�project�DQG�server�REMHFWV��7KDW�LV��ZKHQ�\RX�FDOO�
project.lock��WKH�V\VWHP�ZDLWV�LQGHILQLWHO\�IRU�WKH�ORFN�WR�EH�IUHH��,I�\RX�ZDQW�WR�ZDLW�IRU�
RQO\�D�VSHFLILHG�DPRXQW�RI�WLPH��LQVWHDG�XVH�DQ�LQVWDQFH�RI�WKH�Lock�FODVV�

7KH�IROORZLQJ�H[DPSOH�XVHV�lock�DQG�unlock�WR�JHW�H[FOXVLYH�DFFHVV�WR�WKH�project�REMHFW�
ZKLOH�PRGLI\LQJ�WKH�FXVWRPHU�,'�SURSHUW\�

project.lock()
project.next_id = 1 + project.next_id;
client.id = project.next_id;
project.unlock();
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Avoiding Deadlock
<RX�XVH�ORFNV�WR�SURWHFW�D�FULWLFDO�VHFWLRQ�RI�\RXU�FRGH��,Q�SUDFWLFH��WKLV�PHDQV�RQH�UHTXHVW�
ZDLWV�ZKLOH�DQRWKHU�H[HFXWHV�LQ�WKH�FULWLFDO�VHFWLRQ��<RX�PXVW�EH�FDUHIXO�LQ�XVLQJ�ORFNV�WR�
SURWHFW�FULWLFDO�VHFWLRQV��,I�RQH�UHTXHVW�LV�ZDLWLQJ�IRU�D�ORFN�WKDW�LV�KHOG�E\�D�VHFRQG�UHTXHVW��DQG�
WKDW�VHFRQG�UHTXHVW�LV�ZDLWLQJ�IRU�D�ORFN�KHOG�E\�WKH�ILUVW�UHTXHVW��QHLWKHU�UHTXHVW�FDQ�HYHU�
FRQWLQXH��7KLV�VLWXDWLRQ�LV�FDOOHG�deadlock�

&RQVLGHU�WKH�HDUOLHU�H[DPSOH�RI�SURFHVVLQJ�FXVWRPHU�RUGHUV��$VVXPH�WKDW�WKH�DSSOLFDWLRQ�
DOORZV�WZR�LQWHUDFWLRQV��,Q�RQH��D�XVHU�HQWHUV�D�QHZ�FXVWRPHU��LQ�WKH�RWKHU��WKH�XVHU�HQWHUV�D�
QHZ�RUGHU��$V�SDUW�RI�HQWHULQJ�D�QHZ�FXVWRPHU��WKH�DSSOLFDWLRQ�DOVR�FUHDWHV�D�QHZ�FXVWRPHU�
RUGHU��7KLV�LQWHUDFWLRQ�LV�GRQH�LQ�RQH�SDJH�RI�WKH�DSSOLFDWLRQ�WKDW�FRXOG�KDYH�FRGH�VLPLODU�WR�
WKH�IROORZLQJ�

// Create a new customer.
if ( project.customersLock.lock() ) {

var id = project.customers.ID; 
id = id + 1; 
project.customers.ID = id;
// Start a new order for this new customer.
if ( project.ordersLock.lock() ) {
var c = project.orders.count; 
c = c + 1; 
project.orders.count = c; 
project.ordersLock.unlock();
}
project.customersLock.unlock();

}
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,Q�WKH�VHFRQG�W\SH�RI�LQWHUDFWLRQ��D�XVHU�HQWHUV�D�QHZ�FXVWRPHU�RUGHU��$V�SDUW�RI�HQWHULQJ�WKH�
RUGHU��LI�WKH�FXVWRPHU�LV�QRW�DOUHDG\�D�UHJLVWHUHG�FXVWRPHU��WKH�DSSOLFDWLRQ�FUHDWHV�D�QHZ�
FXVWRPHU��7KLV�LQWHUDFWLRQ�LV�GRQH�LQ�D�GLIIHUHQW�SDJH�RI�WKH�DSSOLFDWLRQ�WKDW�FRXOG�KDYH�FRGH�
VLPLODU�WR�WKH�IROORZLQJ�

1RWLFH�WKDW�HDFK�RI�WKHVH�FRGH�IUDJPHQWV�WULHV�WR�JHW�D�VHFRQG�ORFN�ZKLOH�DOUHDG\�KROGLQJ�D�ORFN��
7KDW�FDQ�FDXVH�WURXEOH��$VVXPH�WKDW�RQH�WKUHDG�VWDUWV�WR�FUHDWH�D�QHZ�FXVWRPHU��LW�REWDLQV�WKH�
customersLock�ORFN��$W�WKH�VDPH�WLPH��DQRWKHU�WKUHDG�VWDUWV�WR�FUHDWH�D�QHZ�RUGHU��LW�REWDLQV�
WKH�ordersLock�ORFN��1RZ��WKH�ILUVW�WKUHDG�UHTXHVWV�WKH�ordersLock�ORFN��6LQFH�WKH�VHFRQG�
WKUHDG�KDV�WKLV�ORFN��WKH�ILUVW�WKUHDG�PXVW�ZDLW��+RZHYHU��DVVXPH�WKH�VHFRQG�WKUHDG�QRZ�DVNV�

// Start a new order.
if ( project.ordersLock.lock() ) {

var c = project.orders.count; 
c = c + 1; 
project.orders.count = c; 
if (���FRGH�WR�HVWDEOLVK�XQNQRZQ�FXVWRPHU���) {
// Create a new customer.
// This internal lock is going to cause trouble!
if ( project.customersLock.lock() ) {

var id = project.customers.ID; 
id = id + 1; 
project.customers.ID = id;
project.customersLock.unlock();

}
}
project.ordersLock.unlock();

}
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IRU�WKH�customersLock�ORFN��7KH�ILUVW�WKUHDG�KROGV�WKDW�ORFN��VR�WKH�VHFRQG�WKUHDG�PXVW�ZDLW��
7KH�WKUHDGV�DUH�QRZ�ZDLWLQJ�IRU�HDFK�RWKHU��%HFDXVH�QHLWKHU�VSHFLILHG�D�WLPHRXW�SHULRG��WKH\�
ZLOO�ERWK�ZDLW�LQGHILQLWHO\��

,Q�WKLV�FDVH��LW�LV�HDV\�WR�DYRLG�WKH�SUREOHP��6LQFH�WKH�YDOXHV�RI�WKH�FXVWRPHU�,'�DQG�WKH�RUGHU�
QXPEHU�GR�QRW�GHSHQG�RQ�HDFK�RWKHU��WKHUH�LV�QR�UHDO�UHDVRQ�WR�QHVW�WKH�ORFNV��<RX�FRXOG�DYRLG�
SRWHQWLDO�GHDGORFN�E\�UHZULWLQJ�ERWK�FRGH�IUDJPHQWV��5HZULWH�WKH�ILUVW�IUDJPHQW�DV�IROORZV�

// Create a new customer.
if ( project.customersLock.lock() ) {

var id = project.customers.ID; 
id = id + 1; 
project.customers.ID = id;
project.customersLock.unlock();

}
// Start a new order for this new customer.
if ( project.ordersLock.lock() ) {

var c = project.orders.count; 
c = c + 1; 
project.orders.count = c; 
project.ordersLock.unlock();

}
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7KH�VHFRQG�IUDJPHQW�ORRNV�OLNH�WKLV�

$OWKRXJK�WKLV�VLWXDWLRQ�LV�FOHDUO\�FRQWULYHG��GHDGORFN�LV�D�YHU\�UHDO�SUREOHP�DQG�FDQ�KDSSHQ�LQ�
PDQ\�ZD\V��,W�GRHV�QRW�HYHQ�UHTXLUH�WKDW�\RX�KDYH�PRUH�WKDQ�RQH�ORFN�RU�HYHQ�PRUH�WKDQ�RQH�
UHTXHVW��&RQVLGHU�FRGH�LQ�ZKLFK�WZR�IXQFWLRQV�HDFK�DVN�IRU�WKH�VDPH�ORFN�

// Start a new order.
if ( project.ordersLock.lock() ) {

var c = project.orders.count; 
c = c + 1; 
project.orders.count = c; 
project.ordersLock.unlock();

}
if (���FRGH�WR�HVWDEOLVK�XQNQRZQ�FXVWRPHU���) {

// Create a new customer.
if ( project.customersLock.lock() ) {
var id = project.customers.ID; 
id = id + 1; 
project.customers.ID = id;
project.customersLock.unlock();
}

}

function fn1 () {
if ( project.lock() ) {
// ����GR�VRPH�VWXII����
project.unlock();
}

}
function fn2 () {

if ( project.lock() ) {
// ����GR�VRPH�RWKHU�VWXII����
project.unlock();
}

}
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%\�LWVHOI��WKDW�LV�QRW�D�SUREOHP��/DWHU��\RX�FKDQJH�WKH�FRGH�VOLJKWO\��VR�WKDW�fn1�FDOOV�fn2�ZKLOH�
KROGLQJ�WKH�ORFN��DV�VKRZQ�KHUH�

1RZ�\RX�KDYH�GHDGORFN��7KLV�LV�SDUWLFXODUO\�LURQLF��LQ�WKDW�D�VLQJOH�UHTXHVW�ZDLWV�IRUHYHU�IRU�
LWVHOI�WR�UHOHDVH�D�IODJ�

function fn1 () {
if ( project.lock() ) {
// ����GR�VRPH�VWXII����
fn2();
project.unlock();
}

}
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Chapter 7

Other JavaScript Functionality

7KLV�FKDSWHU�GHVFULEHV�DGGLWLRQDO�VHUYHU�VLGH�-DYD6FULSW�IXQFWLRQDOLW\�\RX�FDQ�XVH�WR�VHQG�HPDLO�
PHVVDJHV�IURP�\RX�DSSOLFDWLRQ��DFFHVV�WKH�VHUYHU�ILOH�V\VWHP��LQFOXGH�H[WHUQDO�OLEUDULHV�LQ�\RXU�
DSSOLFDWLRQ��RU�GLUHFWO\�PDQLSXODWH�FOLHQW�UHTXHVWV�DQG�FOLHQW�UHVSRQVHV�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� 0DLO�6HUYLFH

� )LOH�6\VWHP�6HUYLFH

� :RUNLQJ�ZLWK�([WHUQDO�/LEUDULHV

� 5HTXHVW�DQG�5HVSRQVH�0DQLSXODWLRQ
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Mail Service
<RXU�DSSOLFDWLRQ�PD\�QHHG�WR�VHQG�DQ�HPDLO�PHVVDJH��<RX�XVH�DQ�LQVWDQFH�RI�WKH�SendMail�
FODVV�IRU�WKLV�SXUSRVH��7KH�RQO\�PHWKRGV�RI�SendMail�DUH�send��WR�VHQG�WKH�PHVVDJH��DQG�
errorCode�DQG�errorMessage��WR�LQWHUSUHW�DQ�HUURU��

)RU�H[DPSOH��WKH�IROORZLQJ�VFULSW�VHQGV�PDLO�WR�YSJ�ZLWK�WKH�VSHFLILHG�VXEMHFW�DQG�ERG\�IRU�WKH�
PHVVDJH�

7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�SURSHUWLHV�RI�WKH�SendMail�FODVV��7KH�To�DQG�From�
SURSHUWLHV�DUH�UHTXLUHG��DOO�RWKHU�SURSHUWLHV�DUH�RSWLRQDO�

<server>
SMName = new SendMail();
SMName.To = "vpg@royalairways.com";
SMName.From = "thisapp@netscape.com";
SMName.Subject = "Here’s the information you wanted";
SMName.Body = "sharm, maldives, phuket, coral sea, taveuni, maui, 

cocos island, marathon cay, san salvador";
SMName.send();
</server>

Table  7-1 Properties of the SendMail  class 

To A comma-delimited list of primary recipients of the message.

From The user name of the person sending the message.

Cc A comma-delimited list of additional recipients of the message.

Bcc A comma-delimited list of recipients of the message whose 
names should not be visible in the message.

Smtpserver The mail (SMTP) server name. This property defaults to the 
value specified through the setting in the administration 
server.

Subject The subject of the message.

Body The text of the message.
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,Q�DGGLWLRQ�WR�WKHVH�SURSHUWLHV��\RX�FDQ�DGG�DQ\�RWKHU�SURSHUWLHV�\RX�ZLVK��$OO�SURSHUWLHV�RI�WKH�
SendMail�FODVV�DUH�LQFOXGHG�LQ�WKH�KHDGHU�RI�WKH�PHVVDJH�ZKHQ�LW�LV�DFWXDOO\�VHQW��)RU�
H[DPSOH��WKH�IROORZLQJ�FRGH�VHQGV�D�PHVVDJH�WR�bill�IURP�vpg��VHWWLQJ�vpg·V�RUJDQL]DWLRQ�
ILHOG�WR�5R\DO�$LUZD\V��5HSOLHV�WR�WKH�PHVVDJH�JR�WR�vpgboss�

mailObj["Reply-to"] = "vpgboss";
mailObj.Organization = "Royal Airways";
mailObj.From = "vpg";
mailObj.To = "bill";
mailObj.send();
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)RU�PRUH�LQIRUPDWLRQ�RQ�SUHGHILQHG�KHDGHU�ILHOGV��UHIHU�WR�5)&�������WKH�VWDQGDUG�IRU�WKH�
IRUPDW�RI�LQWHUQHW�WH[W�PHVVDJHV�

7KH�SendMail�FODVV�DOORZV�\RX�WR�VHQG�HLWKHU�VLPSOH�WH[W�RQO\�PDLO�PHVVDJHV�RU�FRPSOH[�
0,0(�FRPSOLDQW�PDLO��<RX�FDQ�DOVR�DGG�DWWDFKPHQWV�WR�\RXU�PHVVDJH��7R�VHQG�D�0,0(�
PHVVDJH��DGG�D�Content-type�SURSHUW\�WR�WKH�SendMail�REMHFW�DQG�VHW�LWV�YDOXH�WR�WKH�
0,0(�W\SH�RI�WKH�PHVVDJH�

)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�VHJPHQW�VHQGV�D�*,)�LPDJH��

�� KWWS���LQIR�LQWHUQHW�LVL�HGX����LQ�QRWHV�UIF�ILOHV�UIF����W[W

<server>
SMName = new SendMail();
SMName.To = "vpg@royalairways.com";
SMName.From = "thisapp@netscape.com";
SMName.Subject = "Here’s the image file you wanted";
SMName["Content-type"] = "image/gif"; 
SMName["Content-Transfer-Encoding"] = "base64"; 
// In this next statement, image2.gif must be base 64 encoded.
// If you use uuencode to encode the GIF file, delete the header
// (for example, "begin 644 image2.gif") and the trailer ("end").
fileObj = new File("/usr/somebody/image2.gif"); 
openFlag = fileObj.open("r"); 
if ( openFlag ) { 

len = fileObj.getLength(); 
SMName.Body = fileObj.read(len); 
SMName.send(); 
}

</server> 
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6RPH�0,0(�W\SHV�PD\�QHHG�PRUH�LQIRUPDWLRQ��)RU�H[DPSOH��LI�WKH�FRQWHQW�W\SH�LV�
multipart/mixed��\RX�PXVW�DOVR�VSHFLI\�D�ERXQGDU\�VHSDUDWRU�IRU�RQH�RU�PRUH�GLIIHUHQW�
VHWV�RI�GDWD�LQ�WKH�ERG\��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�VHQGV�D�PXOWLSDUW�PHVVDJH�FRQWDLQLQJ�
WZR�SDUWV��ERWK�RI�ZKLFK�DUH�SODLQ�WH[W�

+HUH�WKH�ILOH�multi.txt�FRQWDLQV�WKH�IROORZLQJ�PXOWLSDUW�PHVVDJH�

<server>
SMName = new SendMail();
SMName.To = "vpg@royalairways.com";
SMName.From = "thisapp@netscape.com";
SMName.Subject = "Here’s the information you wanted";
SMName["Content-type"] 

= "multipart/mixed; boundary=\"simple boundary\""; 
fileObj = new File("/usr/vpg/multi.txt"); 
openFlag = fileObj.open("r"); 
if ( openFlag ) { 

len = fileObj.getLength(); 
SMName.Body = fileObj.read(len); 
SMName.send(); 
}

</server> 

This is the place for preamble. 
It is to be ignored.
It is a handy place for an explanatory note to non-MIME compliant 
readers. 
--simple boundary 
This is the first part of the body. 
This does NOT end with a line break. 
--simple boundary 
Content-Type: text/plain; charset=us-ascii 
This is the second part of the body. 
It DOES end with a line break 
--simple boundary-- 
This is the epilogue. It is also to be ignored. 
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<RX�FDQ�QHVW�PXOWLSDUW�PHVVDJHV��7KDW�LV��LI�\RX�KDYH�D�PHVVDJH�ZKRVH�FRQWHQW�W\SH�LV�
PXOWLSDUW��\RX�FDQ�LQFOXGH�DQRWKHU�PXOWLSDUW�PHVVDJH�LQ�LWV�ERG\��,Q�VXFK�FDVHV��EH�FDUHIXO�WR�
HQVXUH�WKDW�HDFK�QHVWHG�PXOWLSDUW�HQWLW\�XVHV�D�GLIIHUHQW�ERXQGDU\�GHOLPLWHU��

)RU�GHWDLOV�RQ�0,0(�W\SHV��UHIHU�WR�5)&��������WKH�0,0(�VWDQGDUG��)RU�PRUH�LQIRUPDWLRQ�RQ�
VHQGLQJ�PDLO�PHVVDJHV�ZLWK�-DYD6FULSW��VHH�WKH�GHVFULSWLRQ�RI�WKLV�FODVV�LQ�WKH�6HUYHU�6LGH�
-DYD6FULSW�5HIHUHQFH��

File System Service
-DYD6FULSW�SURYLGHV�D�File�FODVV�WKDW�HQDEOHV�DSSOLFDWLRQV�WR�ZULWH�WR�WKH�VHUYHU·V�ILOH�V\VWHP��
7KLV�LV�XVHIXO�IRU�JHQHUDWLQJ�SHUVLVWHQW�+70/�ILOHV�DQG�IRU�VWRULQJ�LQIRUPDWLRQ�ZLWKRXW�XVLQJ�D�
GDWDEDVH�VHUYHU��2QH�RI�WKH�PDLQ�DGYDQWDJHV�RI�VWRULQJ�LQIRUPDWLRQ�LQ�D�ILOH�LQVWHDG�RI�LQ�
-DYD6FULSW�REMHFWV�LV�WKDW�WKH�LQIRUPDWLRQ�LV�SUHVHUYHG�HYHQ�LI�WKH�VHUYHU�JRHV�GRZQ�

Security Considerations
([HUFLVH�FDXWLRQ�ZKHQ�XVLQJ�WKH�File�FODVV��$�-DYD6FULSW�DSSOLFDWLRQ�FDQ�UHDG�RU�ZULWH�ILOHV�
DQ\ZKHUH�WKH�RSHUDWLQJ�V\VWHP�DOORZV��SRWHQWLDOO\�LQFOXGLQJ�VHQVLWLYH�V\VWHP�ILOHV��<RX�VKRXOG�
EH�VXUH�\RXU�DSSOLFDWLRQ�GRHV�QRW�DOORZ�DQ�LQWUXGHU�WR�UHDG�SDVVZRUG�ILOHV�RU�RWKHU�VHQVLWLYH�
LQIRUPDWLRQ�RU�WR�ZULWH�ILOHV�DW�ZLOO��7DNH�FDUH�WKDW�WKH�ILOHQDPHV�\RX�SDVV�WR�LWV�PHWKRGV�FDQQRW�
EH�PRGLILHG�E\�DQ�LQWUXGHU�

)RU�H[DPSOH��GR�QRW�XVH�client�RU�request�SURSHUWLHV�DV�ILOHQDPHV��EHFDXVH�WKH�YDOXHV�PD\�
EH�DFFHVVLEOH�WR�DQ�LQWUXGHU�WKURXJK�FRRNLHV�RU�85/V��,Q�VXFK�FDVHV��WKH�LQWUXGHU�FDQ�PRGLI\�
FRRNLH�RU�85/�YDOXHV�WR�JDLQ�DFFHVV�WR�VHQVLWLYH�ILOHV��

)RU�VLPLODU�VHFXULW\�UHDVRQV��1DYLJDWRU�GRHV�QRW�SURYLGH�DXWRPDWLF�DFFHVV�WR�WKH�ILOH�V\VWHP�RI�
FOLHQW�PDFKLQHV��,I�QHHGHG��WKH�XVHU�FDQ�VDYH�LQIRUPDWLRQ�GLUHFWO\�WR�WKH�FOLHQW�ILOH�V\VWHP�E\�
PDNLQJ�DSSURSULDWH�PHQX�FKRLFHV�LQ�1DYLJDWRU�

Creating a File Object
7R�FUHDWH�DQ�LQVWDQFH�RI�WKH�File�FODVV��XVH�WKH�VWDQGDUG�-DYD6FULSW�V\QWD[�IRU�REMHFW�FUHDWLRQ�

fileObjectName = new File("path");

�� KWWS���LQIR�LQWHUQHW�LVL�HGX����LQ�QRWHV�UIF�ILOHV�UIF�����W[W
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+HUH��fileObjectName�LV�WKH�QDPH�E\�ZKLFK�\RX�UHIHU�WR�WKH�ILOH��DQG�path�LV�WKH�FRPSOHWH�
ILOH�SDWK��7KH�SDWK�VKRXOG�EH�LQ�WKH�IRUPDW�RI�WKH�VHUYHU·V�ILOH�V\VWHP��QRW�D�85/�SDWK�

<RX�FDQ�GLVSOD\�WKH�QDPH�RI�D�ILOH�E\�XVLQJ�WKH�write�IXQFWLRQ��ZLWK�WKH�File�REMHFW�DV�LWV�
DUJXPHQW��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�GLVSOD\V�WKH�ILOHQDPH��

x = new File("\path\file.txt");
write(x);

Opening and Closing a File
2QFH�\RX�KDYH�FUHDWHG�D�File�REMHFW��\RX�XVH�WKH�open�PHWKRG�WR�RSHQ�WKH�ILOH�VR�WKDW�\RX�
FDQ�UHDG�IURP�LW�RU�ZULWH�WR�LW��7KH�open�PHWKRG�KDV�WKH�IROORZLQJ�V\QWD[�

result = fileObjectName.open("mode");

7KLV�PHWKRG�UHWXUQV�true�LI�WKH�RSHUDWLRQ�LV�D�VXFFHVV�DQG�false�RWKHUZLVH��,I�WKH�ILOH�LV�
DOUHDG\�RSHQ��WKH�RSHUDWLRQ�IDLOV�DQG�WKH�RULJLQDO�ILOH�UHPDLQV�RSHQ�

7KH�SDUDPHWHU�mode LV�D�VWULQJ�WKDW�VSHFLILHV�WKH�PRGH�LQ�ZKLFK�WR�RSHQ�WKH�ILOH��7KH�
IROORZLQJ�WDEOH�GHVFULEHV�KRZ�WKH�ILOH�LV�RSHQHG�IRU�HDFK�PRGH�

Table  7-2 File-access modes 

Mode Description

r Opens the file, if it exists, as a text file for reading and returns true. If the 
file does not exist, returns false.

w Opens the file as a text file for writing. Creates a new (initially empty) text 
file whether or not the file exists.

a Opens the file as a text file for appending (writing at the end of the file). If 
the file does not already exist, creates it.

r+ Opens the file as a text file for reading and writing. Reading and writing 
commence at the beginning of the file. If the file exists, returns true. If the 
file does not exist, returns false.

w+ Opens the file as a text file for reading and writing. Creates a new (initially 
empty) file whether or not the file already exists.

a+ Opens the file as a text file for reading and writing. Reading and writing 
commence at the end of the file. If the file does not exist, creates it.

b When appended to any of the preceding modes, opens the file as a binary 
file rather than a text file. Applicable only on Windows operating systems.
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:KHQ�DQ�DSSOLFDWLRQ�KDV�ILQLVKHG�XVLQJ�D�ILOH��LW�FDQ�FORVH�WKH�ILOH�E\�FDOOLQJ�WKH�close�PHWKRG��
,I�WKH�ILOH�LV�QRW�RSHQ��close�IDLOV��7KLV�PHWKRG�UHWXUQV�true�LI�VXFFHVVIXO�DQG�false�
RWKHUZLVH�

Locking Files
0RVW�DSSOLFDWLRQV�FDQ�EH�DFFHVVHG�E\�PDQ\�XVHUV�VLPXOWDQHRXVO\��,Q�JHQHUDO��KRZHYHU��GLIIHUHQW�
XVHUV�VKRXOG�QRW�WU\�WR�PDNH�VLPXOWDQHRXV�FKDQJHV�WR�WKH�VDPH�ILOH��EHFDXVH�XQH[SHFWHG�HUURUV�
PD\�UHVXOW��

7R�SUHYHQW�PXOWLSOH�XVHUV�IURP�PRGLI\LQJ�D�ILOH�DW�WKH�VDPH�WLPH��XVH�RQH�RI�WKH�ORFNLQJ�
PHFKDQLVPV�SURYLGHG�E\�WKH�6HVVLRQ�0DQDJHPHQW�6HUYLFH��DV�GHVFULEHG�LQ�´6KDULQJ�2EMHFWV�
6DIHO\�ZLWK�/RFNLQJ�µ�,I�RQH�XVHU�KDV�WKH�ILOH�ORFNHG��RWKHU�XVHUV�RI�WKH�DSSOLFDWLRQ�ZDLW�XQWLO�
WKH�ILOH�EHFRPHV�XQORFNHG��,Q�JHQHUDO��WKLV�PHDQV�\RX�VKRXOG�SUHFHGH�DOO�ILOH�RSHUDWLRQV�ZLWK�
lock�DQG�IROORZ�WKHP�ZLWK�unlock��

,I�RQO\�RQH�DSSOLFDWLRQ�FDQ�PRGLI\�WKH�VDPH�ILOH��\RX�FDQ�REWDLQ�WKH�ORFN�ZLWKLQ�WKH�project�
REMHFW��,I�PRUH�WKDQ�RQH�DSSOLFDWLRQ�FDQ�DFFHVV�WKH�VDPH�ILOH��KRZHYHU��REWDLQ�WKH�ORFN�ZLWKLQ�
WKH�server�REMHFW��

)RU�H[DPSOH��VXSSRVH�\RX�KDYH�FUHDWHG�D�ILOH�FDOOHG�myFile��7KHQ�\RX�FRXOG�XVH�LW�DV�IROORZV�

if ( project.lock() ) {
myFile.open("r");
// ����XVH�WKH�ILOH�DV�QHHGHG����
myFile.close();
project.unlock();

}
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,Q�WKLV�ZD\��RQO\�RQH�XVHU�RI�WKH�DSSOLFDWLRQ�KDV�PRGLI\�WR�WKH�ILOH�DW�RQH�WLPH��$OWHUQDWLYHO\��
IRU�ILQHU�ORFNLQJ�FRQWURO�\RX�FRXOG�FUHDWH�\RXU�RZQ�LQVWDQFH�RI�WKH�Lock�FODVV�WR�FRQWURO�DFFHVV�
WR�D�ILOH��7KLV�LV�GHVFULEHG�LQ�´8VLQJ�,QVWDQFHV�RI�/RFN�µ

Working with Files
7KH�File�FODVV�KDV�D�QXPEHU�RI�PHWKRGV�WKDW�\RX�FDQ�XVH�RQFH�D�ILOH�LV�RSHQ�

� 3RVLWLRQLQJ��setPosition��getPosition� eof��8VH�WKHVH�PHWKRGV�WR�VHW�DQG�JHW�WKH�
FXUUHQW�SRLQWHU�SRVLWLRQ�LQ�WKH�ILOH�DQG�GHWHUPLQH�ZKHWKHU�WKH�SRLQWHU�LV�DW�WKH�HQG�RI�WKH�
ILOH�

� 5HDGLQJ�IURP�D�ILOH��read��readln��readByte�

� :ULWLQJ�WR�D�ILOH��write��writeln��writeByte��flush�

� &RQYHUWLQJ�EHWZHHQ�ELQDU\�DQG�WH[W�IRUPDWV��byteToString��stringToByte��8VH�
WKHVH�PHWKRGV�WR�FRQYHUW�D�VLQJOH�QXPEHU�WR�D�FKDUDFWHU�DQG�YLFH�YHUVD�

� ,QIRUPDWLRQDO�PHWKRGV��getLength��exists��error� clearError��8VH�WKHVH�
PHWKRGV�WR�JHW�LQIRUPDWLRQ�DERXW�D�ILOH�DQG�WR�JHW�DQG�FOHDU�HUURU�VWDWXV�

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�WKHVH�PHWKRGV�

Positioning Within a File
7KH�SK\VLFDO�ILOH�DVVRFLDWHG�ZLWK�D�File�REMHFW�KDV�D�SRLQWHU�WKDW�LQGLFDWHV�WKH�FXUUHQW�SRVLWLRQ�
LQ�WKH�ILOH��:KHQ�\RX�RSHQ�D�ILOH��WKH�SRLQWHU�LV�HLWKHU�DW�WKH�EHJLQQLQJ�RU�DW�WKH�HQG�RI�WKH�ILOH��
GHSHQGLQJ�RQ�WKH�PRGH�\RX�XVHG�WR�RSHQ�LW��,Q�DQ�HPSW\�ILOH��WKH�EHJLQQLQJ�DQG�HQG�RI�WKH�ILOH�
DUH�WKH�VDPH�

7KH�setPosition�PHWKRG�SRVLWLRQV�WKH�SRLQWHU�ZLWKLQ�WKH�ILOH��UHWXUQLQJ�true�LI�VXFFHVVIXO�
DQG�false�RWKHUZLVH��

fileObj.setPosition(position);
fileObj.setPosition(position, reference);

+HUH��fileObj�LV�D�File�REMHFW��position�LV�DQ�LQWHJHU�LQGLFDWLQJ�ZKHUH�WR�SRVLWLRQ�WKH�
SRLQWHU��DQG�reference�LQGLFDWHV�WKH�UHIHUHQFH�SRLQW�IRU�position��DV�IROORZV�

� ���UHODWLYH�WR�EHJLQQLQJ�RI�ILOH

� ���UHODWLYH�WR�FXUUHQW�SRVLWLRQ

� ���UHODWLYH�WR�HQG�RI�ILOH

� 2WKHU��RU�XQVSHFLILHG���UHODWLYH�WR�EHJLQQLQJ�RI�ILOH
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7KH�getPosition�PHWKRG�UHWXUQV�WKH�FXUUHQW�SRVLWLRQ�LQ�WKH�ILOH��ZKHUH�WKH�ILUVW�E\WH�LQ�WKH�
ILOH�LV�DOZD\V�E\WH����7KLV�PHWKRG�UHWXUQV����LI�WKHUH�LV�DQ�HUURU��

fileObj.getPosition();

7KH�eof�PHWKRG�UHWXUQV�true�LI�WKH�SRLQWHU�LV�DW�WKH�HQG�RI�WKH�ILOH�DQG�false�RWKHUZLVH��
7KLV�PHWKRG�UHWXUQV�true�DIWHU�WKH�ILUVW�UHDG�RSHUDWLRQ�WKDW�DWWHPSWV�WR�UHDG�SDVW�WKH�HQG�RI�
WKH�ILOH��

fileObj.eof();

Reading from a File
8VH�WKH�read��readln��DQG�readByte�PHWKRGV�WR�UHDG�IURP�D�ILOH�

7KH�read�PHWKRG�UHDGV�WKH�VSHFLILHG�QXPEHU�RI�E\WHV�IURP�D�ILOH�DQG�UHWXUQV�D�VWULQJ��

fileObj.read(count);

+HUH��fileObj�LV�D�File�REMHFW��DQG�count�LV�DQ�LQWHJHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WR�
UHDG��,I�count�VSHFLILHV�PRUH�E\WHV�WKDQ�DUH�OHIW�LQ�WKH�ILOH��WKHQ�WKH�PHWKRG�UHDGV�WR�WKH�HQG�RI�
WKH�ILOH�

7KH�readln�PHWKRG�UHDGV�WKH�QH[W�OLQH�IURP�WKH�ILOH�DQG�UHWXUQV�LW�DV�D�VWULQJ��

fileObj.readln();

+HUH��fileObj�LV�D�File�REMHFW��7KH�OLQH�VHSDUDWRU�FKDUDFWHUV��HLWKHU�\r\n�RQ�:LQGRZV�RU�
MXVW�\n�RQ�8QL[�RU�0DFLQWRVK��DUH�QRW�LQFOXGHG�LQ�WKH�VWULQJ��7KH�FKDUDFWHU�\r�LV�VNLSSHG��\n�
GHWHUPLQHV�WKH�DFWXDO�HQG�RI�WKH�OLQH��7KLV�FRPSURPLVH�JHWV�UHDVRQDEOH�EHKDYLRU�RQ�DOO�
SODWIRUPV�

7KH�readByte�PHWKRG�UHDGV�WKH�QH[W�E\WH�IURP�WKH�ILOH�DQG�UHWXUQV�WKH�QXPHULF�YDOXH�RI�WKH�
QH[W�E\WH��RU�����

fileObj.readByte();

Writing to a File
7KH�PHWKRGV�IRU�ZULWLQJ�WR�D�ILOH�DUH�write��writeln��writeByte��DQG�flush�

7KH�write�PHWKRG�ZULWHV�D�VWULQJ�WR�WKH�ILOH��,W�UHWXUQV�true�LI�VXFFHVVIXO�DQG�false�
RWKHUZLVH��

fileObj.write(string);
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+HUH��fileObj�LV�D�File�REMHFW��DQG�string�LV�D�-DYD6FULSW�VWULQJ�

7KH�writeln�PHWKRG�ZULWHV�D�VWULQJ�WR�WKH�ILOH��IROORZHG�E\�\n��\r\n�LQ�WH[W�PRGH�RQ�
:LQGRZV���,W�UHWXUQV�true�LI�WKH�ZULWH�ZDV�VXFFHVVIXO�DQG�false�RWKHUZLVH��

fileObj.writeln(string);

7KH�writeByte�PHWKRG�ZULWHV�D�E\WH�WR�WKH�ILOH��,W�UHWXUQV�true�LI�VXFFHVVIXO�DQG�false�
RWKHUZLVH�

fileObj.writeByte(number);

+HUH��fileObj�LV�D�File�REMHFW�DQG�number�LV�D�QXPEHU�

:KHQ�\RX�XVH�DQ\�RI�WKHVH�PHWKRGV��WKH�ILOH�FRQWHQWV�DUH�EXIIHUHG�LQWHUQDOO\��7KH�flush�
PHWKRG�ZULWHV�WKH�EXIIHU�WR�WKH�ILOH�RQ�GLVN��7KLV�PHWKRG�UHWXUQV�true�LI�VXFFHVVIXO�DQG�
false�RWKHUZLVH��

fileObj.flush();

Converting Data
7KHUH�DUH�WZR�SULPDU\�ILOH�IRUPDWV��$6&,,�WH[W�DQG�ELQDU\��7KH�byteToString�DQG�
stringToByte�PHWKRGV�RI�WKH�File�FODVV�FRQYHUW�GDWD�EHWZHHQ�WKHVH�IRUPDWV�

7KH�byteToString�PHWKRG�FRQYHUWV�D�QXPEHU�LQWR�D�RQH�FKDUDFWHU�VWULQJ��7KLV�PHWKRG�LV�
VWDWLF��<RX�FDQ�XVH�WKH�File�FODVV�REMHFW�LWVHOI��DQG�QRW�DQ�LQVWDQFH��WR�FDOO�WKLV�PHWKRG��

File.byteToString(number);

,I�WKH�DUJXPHQW�LV�QRW�D�QXPEHU��WKH�PHWKRG�UHWXUQV�WKH�HPSW\�VWULQJ�

7KH�stringToByte�PHWKRG�FRQYHUWV�WKH�ILUVW�FKDUDFWHU�RI�LWV�DUJXPHQW��D�VWULQJ��LQWR�D�
QXPEHU��7KLV�PHWKRG�LV�DOVR�VWDWLF��

File.stringToByte(string);

7KH�PHWKRG�UHWXUQV�WKH�QXPHULF�YDOXH�RI�WKH�ILUVW�FKDUDFWHU��RU���

Getting File Information
<RX�FDQ�XVH�VHYHUDO�File�PHWKRGV�WR�JHW�LQIRUPDWLRQ�RQ�ILOHV�DQG�WR�ZRUN�ZLWK�WKH�HUURU�
VWDWXV�

7KH�getLength�PHWKRG�UHWXUQV�WKH�QXPEHU�FKDUDFWHUV�LQ�D�WH[W�ILOH�RU�WKH�QXPEHU�RI�E\WHV�LQ�
DQ\�RWKHU�ILOH��,W�UHWXUQV����LI�WKHUH�LV�DQ�HUURU��

fileObj.getLength();

7KH�exists�PHWKRG�UHWXUQV�true�LI�WKH�ILOH�H[LVWV�DQG�false�RWKHUZLVH��

fileObj.exists();
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7KH�error�PHWKRG�UHWXUQV�WKH�HUURU�VWDWXV��RU����LI�WKH�ILOH�LV�QRW�RSHQ�RU�FDQQRW�EH�RSHQHG��
7KH�HUURU�VWDWXV�LV�D�QRQ]HUR�YDOXH�LI�DQ�HUURU�RFFXUUHG�DQG���RWKHUZLVH��QR�HUURU���(UURU�VWDWXV�
FRGHV�DUH�SODWIRUP�GHSHQGHQW��UHIHU�WR�\RXU�RSHUDWLQJ�V\VWHP�GRFXPHQWDWLRQ��

fileObj.error();

7KH�clearError�PHWKRG�FOHDUV�ERWK�WKH�HUURU�VWDWXV��WKH�YDOXH�RI�error��DQG�WKH�YDOXH�RI�
eof�

fileObj.clearError();

Example
1HWVFDSH�VHUYHUV�LQFOXGH�WKH�9LHZHU�VDPSOH�DSSOLFDWLRQ�LQ�LWV�GLUHFWRU\�VWUXFWXUH��%HFDXVH�WKLV�
DSSOLFDWLRQ�DOORZV�\RX�WR�YLHZ�DQ\�ILOHV�RQ�WKH�VHUYHU��LW�LV�QRW�DXWRPDWLFDOO\�LQVWDOOHG��

9LHZHU�JLYHV�D�JRRG�H[DPSOH�RI�KRZ�WR�XVH�WKH�File�FODVV��,I�\RX�LQVWDOO�LW��EH�VXUH�WR�UHVWULFW�
DFFHVV�VR�WKDW�XQDXWKRUL]HG�SHUVRQV�FDQQRW�YLHZ�ILOHV�RQ�\RXU�VHUYHU��)RU�LQIRUPDWLRQ�RQ�
UHVWULFWLQJ�DFFHVV�WR�DQ�DSSOLFDWLRQ��VHH�´'HSOR\LQJ�DQ�$SSOLFDWLRQ�µ

7KH�IROORZLQJ�FRGH�IURP�WKH�viewer�VDPSOH�DSSOLFDWLRQ�FUHDWHV�D�File�FODVV��RSHQV�LW�IRU�
UHDGLQJ��DQG�JHQHUDWHV�+70/�WKDW�HFKRHV�WKH�OLQHV�LQ�WKH�ILOH��ZLWK�D�KDUG�OLQH�EUHDN�DIWHU�HDFK�
OLQH�

x = new File("\tmp\names.txt");
fileIsOpen = x.open("r");
if (fileIsOpen) {

write("file name: " + x + "<BR>");
while (!x.eof()) {
line = x.readln();
if (!x.eof())

write(line+"<br>");
}
if (x.error() != 0)
write("error reading file" + "<BR>");
x.close();

}
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Working with External Libraries
7KH�UHFRPPHQGHG�ZD\�WR�FRPPXQLFDWH�ZLWK�H[WHUQDO�DSSOLFDWLRQV�LV�XVLQJ�/LYH&RQQHFW��DV�
GHVFULEHG�LQ�&KDSWHU�����´/LYH&RQQHFW�2YHUYLHZ�µ�+RZHYHU��\RX�FDQ�DOVR�FDOO�IXQFWLRQV�
ZULWWHQ�LQ�ODQJXDJHV�VXFK�DV�&��&����RU�3DVFDO�DQG�FRPSLOHG�LQWR�OLEUDULHV�RQ�WKH�VHUYHU��6XFK�
IXQFWLRQV�DUH�FDOOHG�QDWLYH�IXQFWLRQV�RU�H[WHUQDO�IXQFWLRQV��/LEUDULHV�RI�QDWLYH�IXQFWLRQV��FDOOHG�
H[WHUQDO�OLEUDULHV��DUH�G\QDPLF�OLQN�OLEUDULHV�RQ�:LQGRZV�RSHUDWLQJ�V\VWHPV�DQG�VKDUHG�REMHFWV�RQ�
8QL[�RSHUDWLQJ�V\VWHPV�

8VLQJ�QDWLYH�IXQFWLRQV�LQ�DQ�DSSOLFDWLRQ�LV�XVHIXO�LQ�WKHVH�FDVHV��

� ,I�\RX�DOUHDG\�KDYH�FRPSOH[�IXQFWLRQV�ZULWWHQ�LQ�QDWLYH�FRGH�WKDW�\RX�FDQ�XVH�LQ�\RXU�
DSSOLFDWLRQ�

� ,I�WKH�DSSOLFDWLRQ�UHTXLUHV�FRPSXWDWLRQ�LQWHQVLYH�IXQFWLRQV��,Q�JHQHUDO��IXQFWLRQV�ZULWWHQ�
LQ�QDWLYH�FRGH�UXQ�IDVWHU�WKDQ�WKRVH�ZULWWHQ�LQ�-DYD6FULSW�

� ,I�WKH�DSSOLFDWLRQ�UHTXLUHV�VRPH�RWKHU�WDVN�\RX�FDQQRW�GR�LQ�-DYD6FULSW�

7KH�VDPSOH�GLUHFWRU\�jsaccall�FRQWDLQV�VRXUFH�DQG�KHDGHU�ILOHV�LOOXVWUDWLQJ�KRZ�WR�FDOO�
IXQFWLRQV�LQ�H[WHUQDO�OLEUDULHV�IURP�D�-DYD6FULSW�DSSOLFDWLRQ�

,Q�WKH�$SSOLFDWLRQ�0DQDJHU��\RX�DVVRFLDWH�DQ�H[WHUQDO�OLEUDU\�ZLWK�D�SDUWLFXODU�DSSOLFDWLRQ��
+RZHYHU��RQFH�DVVRFLDWHG�ZLWK�DQ\�LQVWDOOHG�DSSOLFDWLRQ��DQ�H[WHUQDO�OLEUDU\�FDQ�EH�XVHG�E\�DOO�
LQVWDOOHG�DSSOLFDWLRQV�

)ROORZ�WKHVH�VWHSV�WR�XVH�D�QDWLYH�IXQFWLRQ�OLEUDU\�LQ�D�-DYD6FULSW�DSSOLFDWLRQ��

1. Write and compile an external library of native functions in a form compatible 
with JavaScript. (See “Guidelines for Writing Native Functions.”)

NOTE %H�FDUHIXO�ZKHQ�XVLQJ�QDWLYH�IXQFWLRQV�ZLWK�\RXU�
DSSOLFDWLRQ��1DWLYH�IXQFWLRQV�FDQ�FRPSURPLVH�VHFXULW\�LI�
WKH�QDWLYH�SURJUDP�SURFHVVHV�D�FRPPDQG�OLQH�HQWU\�IURP�
WKH�XVHU��IRU�H[DPSOH��D�SURJUDP�WKDW�DOORZV�XVHUV�WR�HQWHU�
RSHUDWLQJ�V\VWHP�RU�VKHOO�FRPPDQGV���7KLV�IXQFWLRQDOLW\�LV�
GDQJHURXV�EHFDXVH�DQ�LQWUXGHU�FDQ�DWWDFK�DGGLWLRQDO�
FRPPDQGV�XVLQJ�VHPLFRORQV�WR�DSSHQG�PXOWLSOH�
VWDWHPHQWV��,W�LV�EHVW�WR�DYRLG�FRPPDQG�OLQH�LQSXW��XQOHVV�
\RX�VWULFWO\�FKHFN�LW�
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2. With the Application Manager, identify the library to be used by installing a 
new application or modifying installation parameters for an existing 
application. Once you identify an external library using the Application 
Manager, all applications on the server can call external functions in that 
library. (See “Identifying Library Files.”)

3. Restart the server to load the library with your application. The functions in the 
external library are now available to all applications on the server.

4. In your application, use the JavaScript functions registerCFunction to 
identify the library functions to be called and callC to call those functions. (See 
“Registering Native Functions” and “Using Native Functions in JavaScript.”)

5. Recompile and restart your application for the changes to take effect.

Guidelines for Writing Native Functions
$OWKRXJK�\RX�FDQ�ZULWH�H[WHUQDO�OLEUDULHV�LQ�DQ\�ODQJXDJH��-DYD6FULSW�XVHV�&�FDOOLQJ�FRQYHQWLRQV��
<RXU�FRGH�PXVW�LQFOXGH�WKH�KHDGHU�ILOH jsaccall.h SURYLGHG�LQ�
plugins\samples\js\jsaccall\��

7KLV�GLUHFWRU\�DOVR�LQFOXGHV�WKH�VRXUFH�FRGH�IRU�D�VDPSOH�DSSOLFDWLRQ�WKDW�FDOOV�D�&�IXQFWLRQ�
GHILQHG�LQ�jsaccall.c��5HIHU�WR�WKHVH�ILOHV�IRU�PRUH�VSHFLILF�JXLGHOLQHV�RQ�ZULWLQJ�&�
IXQFWLRQV�IRU�XVH�ZLWK�-DYD6FULSW�

)XQFWLRQV�WR�EH�FDOOHG�IURP�-DYD6FULSW�PXVW�EH�H[SRUWHG�DQG�PXVW�FRQIRUP�WR�WKLV�W\SH�
GHILQLWLRQ�

NOTE <RX�PXVW�UHVWDUW�\RXU�VHUYHU�WR�LQVWDOO�D�OLEUDU\�WR�XVH�ZLWK�
DQ�DSSOLFDWLRQ��<RX�PXVW�UHVWDUW�WKH�VHUYHU�DQ\�WLPH�\RX�
DGG�QHZ�OLEUDU\�ILOHV�RU�FKDQJH�WKH�QDPHV�RI�WKH�OLEUDU\�
ILOHV�XVHG�E\�DQ�DSSOLFDWLRQ�

typedef void (*LivewireUserCFunction)
(int argc, struct LivewireCCallData argv[], 
 struct LivewireCCallData* result, pblock* pb,
 Session* sn, Request* rq);
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Identifying Library Files
%HIRUH�\RX�FDQ�UXQ�DQ�DSSOLFDWLRQ�WKDW�XVHV�QDWLYH�IXQFWLRQV�LQ�H[WHUQDO�OLEUDULHV��\RX�PXVW�
LGHQWLI\�WKH�OLEUDU\�ILOHV��8VLQJ�WKH�$SSOLFDWLRQ�0DQDJHU��\RX�FDQ�LGHQWLI\�OLEUDULHV�ZKHQ�\RX�
LQLWLDOO\�LQVWDOO�DQ�DSSOLFDWLRQ��E\�FOLFNLQJ�$GG��RU�ZKHQ�\RX�PRGLI\�DQ�DSSOLFDWLRQ·V�LQVWDOODWLRQ�
SDUDPHWHUV��E\�FOLFNLQJ�0RGLI\���)RU�PRUH�LQIRUPDWLRQ�RQ�LGHQWLI\LQJ�OLEUDU\�ILOHV�ZLWK�WKH�
$SSOLFDWLRQ�0DQDJHU��VHH�´,QVWDOOLQJ�D�1HZ�$SSOLFDWLRQ�µ

2QFH�\RX�KDYH�LGHQWLILHG�DQ�H[WHUQDO�OLEUDU\�XVLQJ�WKH�$SSOLFDWLRQ�0DQDJHU��DOO�DSSOLFDWLRQV�
UXQQLQJ�RQ�WKH�VHUYHU�FDQ�FDOO�IXQFWLRQV�LQ�WKH�OLEUDU\��E\�XVLQJ�registerCFunction�DQG�
callC��

Registering Native Functions
8VH�WKH�-DYD6FULSW�IXQFWLRQ�registerCFunction�WR�UHJLVWHU�D�QDWLYH�IXQFWLRQ�IRU�XVH�ZLWK�D�
-DYD6FULSW�DSSOLFDWLRQ��7KLV�IXQFWLRQ�KDV�WKH�IROORZLQJ�V\QWD[�

registerCFunction(JSFunctionName, libraryPath, CFunctionName);

+HUH��JSFunctionName�LV�WKH�QDPH�RI�WKH�IXQFWLRQ�DV�LW�ZLOO�EH�FDOOHG�LQ�-DYD6FULSW�ZLWK�WKH�
callC�IXQFWLRQ��7KH�libraryPath�SDUDPHWHU�LV�WKH�IXOO�SDWKQDPH�RI�WKH�OLEUDU\��XVLQJ�WKH�
FRQYHQWLRQV�RI�\RXU�RSHUDWLQJ�V\VWHP�DQG�WKH�CFunctionName�SDUDPHWHU�LV�WKH�QDPH�RI�WKH�
&�IXQFWLRQ�DV�LW�LV�GHILQHG�LQ�WKH�OLEUDU\��,Q�WKLV�PHWKRG�FDOO��\RX�PXVW�XVH�WKH�H[DFW�FDVH�VKRZQ�
LQ�WKH�$SSOLFDWLRQ�0DQDJHU��HYHQ�RQ�17�

NOTE $IWHU�\RX�HQWHU�WKH�SDWKV�RI�OLEUDU\�ILOHV�LQ�WKH�$SSOLFDWLRQ�
0DQDJHU��\RX�PXVW�UHVWDUW�\RXU�VHUYHU�IRU�WKH�FKDQJHV�WR�
WDNH�HIIHFW��<RX�PXVW�WKHQ�EH�VXUH�WR�FRPSLOH�DQG�UHVWDUW�
\RXU�DSSOLFDWLRQ�

NOTE %DFNVODVK��?��LV�D�VSHFLDO�FKDUDFWHU�LQ�-DYD6FULSW��VR�\RX�
PXVW�XVH�HLWKHU�IRUZDUG�VODVK�����RU�D�GRXEOH�EDFNVODVK�
�??��WR�VHSDUDWH�:LQGRZV�GLUHFWRU\�DQG�ILOHQDPHV�LQ�
libraryPath��
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7KLV�IXQFWLRQ�UHWXUQV�true�LI�LW�UHJLVWHUV�WKH�IXQFWLRQ�VXFFHVVIXOO\�DQG�false�RWKHUZLVH��7KH�
IXQFWLRQ�PLJKW�IDLO�LI�-DYD6FULSW�FDQQRW�ILQG�WKH�OLEUDU\�DW�WKH�VSHFLILHG�ORFDWLRQ�RU�WKH�VSHFLILHG�
IXQFWLRQ�LQVLGH�WKH�OLEUDU\�

$Q�DSSOLFDWLRQ�PXVW�XVH�registerCFunction�WR�UHJLVWHU�D�IXQFWLRQ�EHIRUH�LW�FDQ�XVH�callC�
WR�FDOO�LW��2QFH�WKH�DSSOLFDWLRQ�UHJLVWHUV�WKH�IXQFWLRQ��LW�FDQ�FDOO�WKH�IXQFWLRQ�DQ\�QXPEHU�RI�
WLPHV��$�JRRG�SODFH�WR�UHJLVWHU�IXQFWLRQV�LV�LQ�DQ�DSSOLFDWLRQ·V�LQLWLDO�SDJH�

Using Native Functions in JavaScript
2QFH�\RXU�DSSOLFDWLRQ�KDV�UHJLVWHUHG�D�IXQFWLRQ��LW�FDQ�XVH�callC�WR�FDOO�LW��7KLV�IXQFWLRQ�KDV�
WKH�IROORZLQJ�V\QWD[�

callC(JSFunctionName, arguments);

+HUH��JSFunctionName�LV�WKH�QDPH�RI�WKH�IXQFWLRQ�DV�LW�ZDV�LGHQWLILHG�ZLWK�
registerCFunction�DQG�arguments�LV�D�FRPPD�GHOLPLWHG�OLVW�RI�DUJXPHQWV�WR�WKH�QDWLYH�
IXQFWLRQ��7KH�DUJXPHQWV�FDQ�EH�DQ\�-DYD6FULSW�YDOXHV��VWULQJV��QXPEHUV��%RROHDQ�YDOXHV��
REMHFWV��RU�QXOO��7KH�QXPEHU�RI�DUJXPHQWV�PXVW�PDWFK�WKH�QXPEHU�RI�DUJXPHQWV�UHTXLUHG�E\�
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WKH�H[WHUQDO�IXQFWLRQ��$OWKRXJK�\RX�FDQ�VSHFLI\�D�-DYD6FULSW�REMHFW�DV�DQ�DUJXPHQW��GRLQJ�VR�LV�
UDUHO\�XVHIXO��EHFDXVH�WKH�REMHFW�LV�FRQYHUWHG�WR�D�VWULQJ�EHIRUH�EHLQJ�SDVVHG�WR�WKH�H[WHUQDO�
IXQFWLRQ�

7KLV�IXQFWLRQ�UHWXUQV�D�VWULQJ�YDOXH�UHWXUQHG�E\�WKH�H[WHUQDO�IXQFWLRQ��7KH�callC�IXQFWLRQ�FDQ�
UHWXUQ�RQO\�VWULQJ�YDOXHV�

7KH�jsaccall�VDPSOH�-DYD6FULSW�DSSOLFDWLRQ�LOOXVWUDWHV�WKH�XVH�RI�QDWLYH�IXQFWLRQV��7KH�
jsaccall�GLUHFWRU\�LQFOXGHV�&�VRXUFH�FRGH��LQ�jsaccall.c��WKDW�GHILQHV�D�&�IXQFWLRQ�
QDPHG�mystuff_EchoCCallArguments��7KLV�IXQFWLRQ�DFFHSWV�DQ\�QXPEHU�RI�DUJXPHQWV�
DQG�WKHQ�UHWXUQV�D�VWULQJ�FRQWDLQLQJ�+70/�OLVWLQJ�WKH�DUJXPHQWV��7KLV�VDPSOH�LOOXVWUDWHV�FDOOLQJ�
&�IXQFWLRQV�IURP�D�-DYD6FULSW�DSSOLFDWLRQ�DQG�UHWXUQLQJ�YDOXHV�

7R�UXQ�jsaccall��\RX�PXVW�FRPSLOH jsaccall.c�ZLWK�\RXU�&�FRPSLOHU��&RPPDQG�OLQHV�
IRU�VHYHUDO�FRPPRQ�FRPSLOHUV�DUH�SURYLGHG�LQ�WKH�FRPPHQWV�LQ�WKH�ILOH�

7KH�IROORZLQJ�-DYD6FULSW�VWDWHPHQWV��WDNHQ�IURP�jsaccall.html��UHJLVWHU�WKH�&�IXQFWLRQ�DV�
echoCCallArguments�LQ�-DYD6FULSW��FDOO�WKH�IXQFWLRQ�echoCCallArguments��DQG�WKHQ�
JHQHUDWH�+70/�EDVHG�RQ�WKH�YDOXH�UHWXUQHG�E\�WKH�IXQFWLRQ�

var isRegistered = registerCFunction("echoCCallArguments",
"c:\\mycode\\mystuff.dll", "mystuff_EchoCCallArguments");

if (isRegistered == true) {
var returnValue = callC("echoCCallArguments", 
"first arg", 
42,
true, 
"last arg");
write(returnValue);

}
else {

write("registerCFunction() returned false, " 
+ "check server error log for details")

}
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7KH�echoCCallArguments�IXQFWLRQ�FUHDWHV�D�VWULQJ�UHVXOW�FRQWDLQLQJ�+70/�WKDW�UHSRUWV�
ERWK�WKH�W\SH�DQG�WKH�YDOXH�RI�HDFK�RI�WKH�-DYD6FULSW�DUJXPHQWV�SDVVHG�WR�LW��,I�WKH�
registerCFunction�UHWXUQV�WUXH��WKH�FRGH�DERYH�JHQHUDWHV�WKLV�+70/�

Request and Response Manipulation
$�W\SLFDO�UHTXHVW�VHQW�E\�WKH�FOLHQW�WR�WKH�VHUYHU�KDV�QR�FRQWHQW�W\SH��7KH�-DYD6FULSW�UXQWLPH�
HQJLQH�DXWRPDWLFDOO\�KDQGOHV�VXFK�UHTXHVWV��+RZHYHU��LI�WKH�XVHU�VXEPLWV�D�IRUP��WKHQ�WKH�
FOLHQW�DXWRPDWLFDOO\�SXWV�D�FRQWHQW�W\SH�LQWR�WKH�KHDGHU�WR�WHOO�WKH�VHUYHU�KRZ�WR�LQWHUSUHW�WKH�
H[WUD�IRUP�GDWD��7KDW�FRQWHQW�W\SH�LV�XVXDOO\�application/x-www-form-urlencoded��

argc = 4<BR>
argv[0].tag: string; value = first arg<BR>
argv[1].tag: double; value = 42<BR>
argv[2].tag: boolean; value = true<BR>
argv[3].tag: string; value = last arg<BR>
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7KH�UXQWLPH�HQJLQH�DOVR�DXWRPDWLFDOO\�KDQGOHV�UHTXHVWV�ZLWK�WKLV�FRQWHQW�W\SH��,Q�WKHVH�
VLWXDWLRQV��\RX�UDUHO\�QHHG�GLUHFW�DFFHVV�WR�WKH�UHTXHVW�RU�UHVSRQVH�KHDGHU��,I��KRZHYHU��\RXU�
DSSOLFDWLRQ�XVHV�D�GLIIHUHQW�FRQWHQW�W\SH��LW�PXVW�EH�DEOH�WR�PDQLSXODWH�WKH�UHTXHVW�KHDGHU�LWVHOI�

&RQYHUVHO\��WKH�W\SLFDO�UHVSRQVH�VHQW�IURP�WKH�VHUYHU�WR�WKH�FOLHQW�KDV�WKH�text/html�FRQWHQW�
W\SH��7KH�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�DGGV�WKDW�FRQWHQW�W\SH�WR�LWV�UHVSRQVHV��,I�\RX�ZDQW�D�
GLIIHUHQW�FRQWHQW�W\SH�LQ�WKH�UHVSRQVH��\RX�PXVW�SURYLGH�LW�\RXUVHOI��

7R�VXSSRUW�WKHVH�QHHGV��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�DOORZV�\RXU�DSSOLFDWLRQ�WR�
DFFHVV�����WKH�KHDGHU�RI�DQ\�UHTXHVW�DQG�����WKH�UDZ�ERG\�RI�D�UHTXHVW�WKDW�KDV�D�QRQVWDQGDUG�
FRQWHQW�W\SH��<RX�DOUHDG\�FRQWURO�WKH�ERG\�RI�WKH�UHVSRQVH�WKURXJK�WKH�SERVER�WDJ�DQG�\RXU�
+70/�WDJV��7KH�IXQFWLRQDOLW\�GHVFULEHG�LQ�WKLV�VHFWLRQ�DOVR�DOORZV�\RX�WR�FRQWURO�WKH�KHDGHU�RI�
WKH�UHVSRQVH�

<RX�FDQ�XVH�WKLV�IXQFWLRQDOLW\�IRU�YDULRXV�SXUSRVHV��)RU�H[DPSOH��DV�GHVFULEHG�LQ�´8VLQJ�
&RRNLHV�µ�\RX�FDQ�FRPPXQLFDWH�EHWZHHQ�WKH�FOLHQW�DQG�VHUYHU�SURFHVVHV�XVLQJ�FRRNLHV��$OVR��
\RX�FDQ�XVH�WKLV�IXQFWLRQDOLW\�WR�VXSSRUW�D�ILOH�XSORDG�

7KH�:RUOG�:LGH�:HE�&RQVRUWLXP�SXEOLVKHV�RQOLQH�LQIRUPDWLRQ�DERXW�WKH�+773�SURWRFRO�DQG�
LQIRUPDWLRQ�WKDW�FDQ�EH�VHQW�XVLQJ�WKDW�SURWRFRO��6HH��IRU�H[DPSOH��+773�6SHFLILFDWLRQV�DQG�

'UDIWV��

Request Header
7R�DFFHVV�WKH�QDPH�YDOXH�SDLUV�RI�WKH�KHDGHU�RI�WKH�FOLHQW�UHTXHVW��XVH�WKH�httpHeader�
PHWKRG�RI�WKH�request�REMHFW��7KLV�PHWKRG�UHWXUQV�DQ�REMHFW�ZKRVH�SURSHUWLHV�DQG�YDOXHV�
FRUUHVSRQG�WR�WKH�QDPH�YDOXH�SDLUV�RI�WKH�KHDGHU�

)RU�H[DPSOH��LI�WKH�UHTXHVW�FRQWDLQV�D�FRRNLH��header["cookie"]�RU�header.cookie�LV�LWV�
YDOXH��7KH�cookie�SURSHUW\��FRQWDLQLQJ�DOO�RI�WKH�FRRNLH·V�QDPH�YDOXH�SDLUV��ZLWK�WKH�YDOXHV�
HQFRGHG�DV�GHVFULEHG�LQ�´8VLQJ�&RRNLHVµ���PXVW�EH�SDUVHG�E\�\RXU�DSSOLFDWLRQ��

�� KWWS���ZZZ�Z��RUJ�3URWRFROV�6SHFV�KWPO
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Request Body
)RU�QRUPDO�+70/�UHTXHVWV��WKH�FRQWHQW�W\SH�RI�WKH�UHTXHVW�LV�
application/x-www-form-urlencoded��8SRQ�UHFHLYLQJ�D�UHTXHVW�ZLWK�WKLV�FRQWHQW�
W\SH��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�SURFHVVHV�WKH�UHTXHVW�XVLQJ�WKH�GDWD�LQ�WKH�

NOTE If the client object maintenance technique of an application is configured to 
use server-cookie, the client properties of the application are restored in 
subsequent requests only if the same URL is used. For example, even if 
123.456.78.90 is the IP address for myserver, the following two requests 
are QRW considered to be the same:

http://myserver/hangman
http://123.456.78.90/hangman

The following code prints the properties and values of the header: 

var header = request.httpHeader();
var count = 0;
var i;

for (i in header ) {
write(count + ". " + i + " " + header[i] + "<br>\n");
count++;
} 

If you submitted a form using the GET method, your output might look like 
this:

0. connection Keep-Alive 
1. user-agent Mozilla/4.1b1 (WinNT; I) 
2. host piccolo:2020 
3. accept image/gif, image/x-xbitmap, image/jpeg, 
image/pjpeg, */* 

If you used the POST method to submit your form, your output might look 
like this:

     0. referer http://piccolo:2020/world/hello.html 
1. connection Keep-Alive 
2. user-agent Mozilla/4.1b1 (WinNT; I) 
3. host piccolo:2020 
4. accept image/gif, image/x-xbitmap, image/jpeg, image/pjpeg, */* 
5. cookie NETSCAPE_LIVEWIRE.oldname=undefined;
NETSCAPE_LIVEWIRE.number=0 
6. content-type multipart/form-data; boundary=---------------------------79741602416605 
7. content-length 208 
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ERG\�RI�WKH�UHTXHVW��,Q�WKLV�VLWXDWLRQ��\RX�FDQQRW�GLUHFWO\�DFFHVV�WKH�UDZ�GDWD�RI�WKH�UHTXHVW�
ERG\���2I�FRXUVH��\RX�FDQ�DFFHVV�LWV�FRQWHQW�WKURXJK�WKH�request�DQG�client�REMHFWV�
FRQVWUXFWHG�E\�WKH�UXQWLPH�HQJLQH��

,I��KRZHYHU��WKH�UHTXHVW�KDV�DQ\�RWKHU�FRQWHQW�W\SH��WKH�UXQWLPH�HQJLQH�GRHV�QRW�DXWRPDWLFDOO\�
SURFHVV�WKH�UHTXHVW�ERG\��,Q�WKLV�VLWXDWLRQ��LW�LV�XS�WR�\RXU�DSSOLFDWLRQ�WR�GHFLGH�ZKDW�WR�GR�ZLWK�
WKH�FRQWHQW�

3UHVXPDEO\��DQRWKHU�SDJH�RI�\RXU�DSSOLFDWLRQ�SRVWHG�WKH�UHTXHVW�IRU�WKLV�SDJH��7KHUHIRUH��\RXU�
DSSOLFDWLRQ�PXVW�H[SHFW�WR�UHFHLYH�XQXVXDO�FRQWHQW�W\SHV�DQG�VKRXOG�NQRZ�KRZ�WR�KDQGOH�
WKHP�

7R�DFFHVV�WKH�ERG\�RI�D�UHTXHVW��\RX�XVH�WKH�getPostData�PHWKRG�RI�WKH�request�REMHFW��
7KLV�PHWKRG�WDNHV�DV�LWV�SDUDPHWHU�WKH�QXPEHU�RI�FKDUDFWHUV�RI�WKH�ERG\�WR�UHWXUQ��,I�\RX�
VSHFLI\����LW�UHWXUQV�WKH�HQWLUH�ERG\��7KH�UHWXUQ�YDOXH�LV�D�VWULQJ�FRQWDLQLQJ�WKH�UHTXHVWHG�
FKDUDFWHUV��,I�WKHUH�LV�QR�DYDLODEOH�GDWD��WKH�PHWKRG�UHWXUQV�WKH�HPSW\�VWULQJ�

<RX�FDQ�XVH�WKLV�PHWKRG�WR�JHW�DOO�RI�WKH�FKDUDFWHUV�DW�RQFH��RU�\RX�FDQ�UHDG�FKXQNV�RI�GDWD��
7KLQN�RI�WKH�ERG\�RI�WKH�UHTXHVW�DV�D�VWUHDP�RI�FKDUDFWHUV��$V�\RX�UHDG�WKHP��\RX�FDQ�RQO\�JR�
IRUZDUG��\RX�FDQ·W�UHDG�WKH�VDPH�FKDUDFWHUV�PXOWLSOH�WLPHV�

7R�DVVLJQ�WKH�HQWLUH�UHTXHVW�ERG\�WR�WKH�postData�YDULDEOH��\RX�FDQ�XVH�WKH�IROORZLQJ�
VWDWHPHQW�

postData = request.getPostData(0);

,I�\RX�VSHFLI\���DV�WKH�SDUDPHWHU��WKH�PHWKRG�JHWV�WKH�HQWLUH�UHTXHVW��<RX�FDQ�H[SOLFLWO\�ILQG�RXW�
KRZ�PDQ\�FKDUDFWHUV�DUH�LQ�WKH�LQIRUPDWLRQ�XVLQJ�WKH�KHDGHU·V�content-length�SURSHUW\��DV�
IROORZV�

length = parseInt(header["content-length"], 10);

7R�JHW�WKH�UHTXHVW�ERG\�LQ�VPDOOHU�FKXQNV��\RX�FDQ�VSHFLI\�D�GLIIHUHQW�SDUDPHWHU��)RU�H[DPSOH��
WKH�IROORZLQJ�FRGH�SURFHVVHV�WKH�UHTXHVW�ERG\�LQ�FKXQNV�RI����FKDUDFWHUV�

var length = parseInt(header["content-length"], 10);
var i = 0;
while (i < length) {

postData = request.getPostData(20);
// ���SURFHVV�SRVW'DWD���
i = i + 20;

} 
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2I�FRXUVH��WKLV�ZRXOG�EH�D�VHQVLEOH�DSSURDFK�RQO\�LI�\RX�NQHZ�WKDW�FKXQNV�FRQVLVWLQJ�RI����
FKDUDFWHUV�RI�LQIRUPDWLRQ�ZHUH�PHDQLQJIXO�LQ�WKH�UHTXHVW�ERG\�

Response Header
,I�WKH�UHVSRQVH�\RX�VHQG�WR�WKH�FOLHQW�XVHV�D�FXVWRP�FRQWHQW�W\SH��\RX�VKRXOG�HQFRGH�WKLV�
FRQWHQW�W\SH�LQ�WKH�UHVSRQVH�KHDGHU��7KH�-DYD6FULSW�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�DGGV�WKH�
GHIDXOW�FRQWHQW�W\SH��text/html��WR�WKH�UHVSRQVH�KHDGHU��,I�\RX�ZDQW�D�FXVWRP�KHDGHU��\RX�
PXVW�ILUVW�UHPRYH�WKH�ROG�GHIDXOW�FRQWHQW�W\SH�IURP�WKH�KHDGHU�DQG�WKHQ�DGG�WKH�QHZ�RQH��<RX�
GR�VR�ZLWK�WKH�addResponseHeader�DQG�deleteResponseHeader�IXQFWLRQV�

)RU�H[DPSOH��LI�\RXU�UHVSRQVH�XVHV�royalairways-format�DV�D�FXVWRP�FRQWHQW�W\SH��\RX�
ZRXOG�VSHFLI\�LW�WKLV�ZD\�

deleteResponseHeader("content-type");
addResponseHeader("content-type","royalairways-format");

<RX�FDQ�XVH�WKH�addResponseHeader�IXQFWLRQ�WR�DGG�DQ\�RWKHU�LQIRUPDWLRQ�\RX�ZDQW�WR�
WKH�UHVSRQVH�KHDGHU�

)RU�PRUH�LQIRUPDWLRQ��VHH�´)OXVKLQJ�WKH�2XWSXW�%XIIHUµ�DQG�´5XQWLPH�3URFHVVLQJ�RQ�WKH�
6HUYHU�µ

NOTE Remember that the header is sent with the first part of the response. 
Therefore, you should call these functions early in the script on each page. 
In particular, you should ensure that the response header is set EHIRUH any of 
these happen:

• The runtime engine generates 64KB of content for the HTML page (it 
automatically flushes the output buffer at this point).

• You call the flush function to clear the output buffer.

• You call the redirect function to change client requests.
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Part 3

LiveWire Database Service

Connecting to a Database

Working with a Database

Configuring Your Database

Data Type Conversion

Error Handling for LiveWire

Videoapp Sample Application
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Chapter 8

Connecting to a Database

7KLV�FKDSWHU�GLVFXVVHV�KRZ�WR�XVH�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH�WR�FRQQHFW�\RXU�DSSOLFDWLRQ�
WR�'%���,QIRUPL[��2'%&��2UDFOH��RU�6\EDVH�UHODWLRQDO�GDWDEDVHV��,W�GHVFULEHV�KRZ�WR�FKRRVH�
WKH�EHVW�FRQQHFWLRQ�PHWKRGRORJ\�IRU�\RXU�DSSOLFDWLRQ�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� ,QWHUDFWLRQV�ZLWK�'DWDEDVHV

� $SSURDFKHV�WR�&RQQHFWLQJ

� 'DWDEDVH�&RQQHFWLRQ�3RROV

� 6LQJOH�7KUHDGHG�DQG�0XOWLWKUHDGHG�'DWDEDVHV

� 0DQDJLQJ�&RQQHFWLRQ�3RROV

� ,QGLYLGXDO�'DWDEDVH�&RQQHFWLRQV
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Interactions with Databases
<RXU�-DYD6FULSW�DSSOLFDWLRQV�UXQQLQJ�RQ�L3ODQHW�:HE�6HUYHU�FDQ�XVH�WKH�/LYH:LUH�'DWDEDVH�
6HUYLFH�WR�DFFHVV�GDWDEDVHV�RQ�,QIRUPL[��2UDFOH��6\EDVH��DQG�'%��VHUYHUV�DQG�RQ�VHUYHUV�XVLQJ�
WKH�2SHQ�'DWDEDVH�&RQQHFWLYLW\��2'%&��VWDQGDUG��<RXU�DSSOLFDWLRQV�UXQQLQJ�RQ�1HWVFDSH�
)DVW7UDFN�6HUYHU�FDQ�DFFHVV�RQO\�GDWDEDVHV�RQ�VHUYHUV�XVLQJ�WKH�2'%&�VWDQGDUG�

7KH�IROORZLQJ�GLVFXVVLRQV�DVVXPH�\RX�DUH�IDPLOLDU�ZLWK�UHODWLRQDO�GDWDEDVHV�DQG�6WUXFWXUHG�
4XHU\�/DQJXDJH��64/��

%HIRUH�\RX�FUHDWH�D�-DYD6FULSW�DSSOLFDWLRQ�WKDW�XVHV�/LYH:LUH��WKH�GDWDEDVH�RU�GDWDEDVHV�\RX�
SODQ�WR�FRQQHFW�WR�VKRXOG�DOUHDG\�H[LVW�RQ�WKH�GDWDEDVH�VHUYHU��$OVR��\RX�VKRXOG�EH�IDPLOLDU�
ZLWK�WKHLU�VWUXFWXUH��,I�\RX�FUHDWH�DQ�HQWLUHO\�QHZ�DSSOLFDWLRQ��LQFOXGLQJ�WKH�GDWDEDVH��\RX�
VKRXOG�GHVLJQ��FUHDWH��DQG�SRSXODWH�WKH�GDWDEDVH��DW�OHDVW�LQ�SURWRW\SH�IRUP��EHIRUH�FUHDWLQJ�WKH�
DSSOLFDWLRQ�WR�DFFHVV�LW��

%HIRUH�\RX�WU\�WR�XVH�/LYH:LUH��EH�VXUH�\RXU�HQYLURQPHQW�LV�SURSHUO\�FRQILJXUHG��)RU�
LQIRUPDWLRQ�RQ�KRZ�WR�FRQILJXUH�LW��VHH�&KDSWHU�����´&RQILJXULQJ�<RXU�'DWDEDVH�µ�$OVR��\RX�
FDQ�XVH�WKH�videoapp�VDPSOH�DSSOLFDWLRQ��GHVFULEHG�LQ�&KDSWHU�����´9LGHRDSS�6DPSOH�
$SSOLFDWLRQµ�WR�H[SORUH�VRPH�RI�/LYH:LUH·V�FDSDELOLWLHV�

7\SLFDOO\��WR�LQWHUDFW�ZLWK�D�GDWDEDVH��\RX�IROORZ�WKHVH�JHQHUDO�VWHSV�

1. Create a DbPool object to establish a pool of database connections. This is 
typically done on the initial page of the application, unless your application 
requires that users have a special database connection. 

2. Connect the pool to the database. Again, this is typically done on the 
application’s initial page.

3. Retrieve a connection from the pool. This is done explicitly when you use the 
connection method of a DbPool object.

4. If you’re going to change information in the database, begin a transaction. 
Database transactions are discussed in “Managing Transactions.”

5. Either create a cursor or call a database stored procedure to work with 
information from the database. This could involve, for example, displaying 
results from a query or updating database contents. Close any open cursors, 
result sets, and stored procedures when you have finished using them. Cursors 
are discussed in “Manipulating Query Results with Cursors.” Stored 
procedures are discussed in “Calling Stored Procedures.”

6. Commit or rollback an open transaction.

7. Release the database connection.
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Approaches to Connecting
7KLV�FKDSWHU�GLVFXVVHV�WKH�ILUVW�WKUHH�RI�WKHVH�VWHSV��&KDSWHU����´:RUNLQJ�ZLWK�D�'DWDEDVHµ�
GLVFXVVHV�WKH�UHPDLQLQJ�VWHSV�

Approaches to Connecting
7R�FRQQHFW�WR�D�GDWDEDVH�ZLWK�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH��\RX�XVH�DbPool�DQG�
Connection�REMHFWV��<RX�FUHDWH�DQ�LQVWDQFH�RI�WKH�DbPool�FODVV�DQG�WKHQ�DFFHVV�
Connection�REMHFWV�WKURXJK�WKDW�DbPool�REMHFW��DbPool�DQG�Connection�REMHFWV�
VHSDUDWH�WKH�DFWLYLWLHV�RI�FRQQHFWLQJ�WR�D�GDWDEDVH�DQG�PDQDJLQJ�D�VHW�RI�FRQQHFWLRQV�IURP�WKH�
DFWLYLWLHV�RI�DFFHVVLQJ�WKH�GDWDEDVH�WKURXJK�D�FRQQHFWLRQ�

7KLV�DSSURDFK�RIIHUV�D�ORW�RI�IOH[LELOLW\��<RXU�DSSOLFDWLRQ�FDQ�KDYH�VHYHUDO�GDWDEDVH�SRROV��HDFK�
ZLWK�LWV�RZQ�FRQILJXUDWLRQ�RI�GDWDEDVH�DQG�XVHU��(DFK�SRRO�FDQ�KDYH�PXOWLSOH�FRQQHFWLRQV�IRU�
WKDW�FRQILJXUDWLRQ��7KLV�DOORZV�VLPXOWDQHRXV�DFFHVV�WR�PXOWLSOH�GDWDEDVHV�RU�WR�WKH�VDPH�
GDWDEDVH�IURP�PXOWLSOH�DFFRXQWV��<RX�FDQ�DOVR�DVVRFLDWH�WKH�FRQQHFWLRQ�SRRO�ZLWK�WKH�
DSSOLFDWLRQ�LWVHOI�LQVWHDG�RI�ZLWK�D�VLQJOH�FOLHQW�UHTXHVW�DQG�WKXV�KDYH�WUDQVDFWLRQV�WKDW�VSDQ�
PXOWLSOH�FOLHQW�UHTXHVWV��<RX�PDNH�WKLV�DVVRFLDWLRQ�E\�DVVLJQLQJ�WKH�SRRO�WR�D�SURSHUW\�RI�WKH�
project�REMHFW�DQG�WKHQ�UHPRYLQJ�WKH�DVVLJQPHQW�ZKHQ�\RX·UH�ILQLVKHG�ZLWK�WKH�SRRO�

$V�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV��\RX�QHHG�WR�FRQVLGHU�WZR�PDLQ�TXHVWLRQV�ZKHQ�GHFLGLQJ�
KRZ�WR�VHW�XS�\RXU�GDWDEDVH�FRQQHFWLRQV�

� +RZ�PDQ\�FRQILJXUDWLRQV�RI�GDWDEDVH�DQG�XVHU�GR�\RX�QHHG"

� 'RHV�D�VLQJOH�GDWDEDVH�FRQQHFWLRQ�QHHG�WR�VSDQ�PXOWLSOH�FOLHQW�UHTXHVWV"

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�KRZ�WKH�DQVZHUV�WR�WKHVH�TXHVWLRQV�DIIHFW�KRZ�\RX�VHW�XS�DQG�
PDQDJH�\RXU�SRRO�RI�GDWDEDVH�FRQQHFWLRQV�DQG�WKH�LQGLYLGXDO�FRQQHFWLRQV��7KH�IROORZLQJ�
VHFWLRQV�GLVFXVV�WKH�GHWDLOV�RI�WKHVH�SRVVLELOLWLHV�

Table  8-1 Considerations for creating the database pools 

Number of 
database 
configurations
?

Where is the 
pool 
connected?

Where is 
the pool
disconnected
?

What 
object(s) hold 
the pool?

Does your code 
need to store 
the pool and 
connection?

How does your code 
store the pool and 
connections in the 
project object?

1, shared by 
all clients

Application’s 
initial page

Nowhere 1 DbPool 
object

Yes DbPool: Named 
property;

Connection: 1 array 
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Database Connection Pools
7KH�ILUVW�VWHS�LV�WR�FUHDWH�DQ�LQVWDQFH�RI�WKH�DbPool�FODVV�DQG�FRQQHFW�WKDW�REMHFW�WR�D�
SDUWLFXODU�GDWDEDVH�ZKLFK�FUHDWHV�D�SRRO�RI�FRQQHFWLRQV�

<RX�FDQ�HLWKHU�FUHDWH�D�JHQHULF�DbPool�REMHFW�DQG�ODWHU�VSHFLI\�WKH�FRQQHFWLRQ�LQIRUPDWLRQ�
�XVLQJ�LWV�connect�PHWKRG��RU�\RX�FDQ�VSHFLI\�WKH�FRQQHFWLRQ�LQIRUPDWLRQ�ZKHQ�\RX�FUHDWH�
WKH�SRRO��$�JHQHULF�DbPool�REMHFW�GRHVQ·W�KDYH�DQ\�DYDLODEOH�FRQQHFWLRQV�DW�WKH�WLPH�LW�LV�
FUHDWHG��)RU�WKLV�UHDVRQ��\RX�PD\�ZDQW�WR�FRQQHFW�ZKHQ�\RX�FUHDWH�WKH�REMHFW�

connect (dbtype, serverName, userName, password, 
databaseName, maxConnections, commitFlag);

<RX�FDQ�VSHFLI\�WKH�IROORZLQJ�LQIRUPDWLRQ�ZKHQ�\RX�PDNH�D�FRQQHFWLRQ��HLWKHU�ZKHQ�FUHDWLQJ�
D�DbPool�REMHFW�RU�ZKHQ�FDOOLQJ�WKH�connect�PHWKRG�RI�DbPool�

� dbtype��7KH�GDWDEDVH�W\SH��7KLV�PXVW�EH�DB2��INFORMIX��ODBC��ORACLE��RU�SYBASE��
�)RU�DSSOLFDWLRQV�UXQQLQJ�RQ�1HWVFDSH�)DVW7UDFN�6HUYHU��LW�PXVW�EH�ODBC��

� serverName��7KH�QDPH�RI�WKH�GDWDEDVH�VHUYHU�WR�ZKLFK�WR�FRQQHFW��7KH�VHUYHU�QDPH�
W\SLFDOO\�LV�HVWDEOLVKHG�ZKHQ�WKH�GDWDEDVH�LV�LQVWDOOHG��,I�LQ�GRXEW��VHH�\RXU�GDWDEDVH�RU�
V\VWHP�DGPLQLVWUDWRU��)RU�PRUH�LQIRUPDWLRQ�RQ�WKLV�SDUDPHWHU��VHH�WKH�GHVFULSWLRQ�RI�WKH�
connect�PHWKRG�RU�WKH�DbPool�FRQVWUXFWRU�LQ�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

� username��7KH�QDPH�RI�WKH�XVHU�WR�FRQQHFW�WR�WKH�GDWDEDVH��

Fixed set, 
shared by all 
clients

Application’s 
initial page

Nowhere N DbPool 
objects

Yes DbPool: Named 
property;

Connection: N 
arrays

Separate pool 
for each client

Client 
request page

Depends1 Many 
DbPool 
objects

Only if a 
connection 
spans client 
requests

DbPool: 1 array;

Connection: 1 array

1. If an individual connection does not span client requests, you can connect and disconnect the pool on each page that needs a
connection. In this case, the pool is not stored between requests. If individual connections do span requests, connect on the first
client page that needs the connection and disconnect on the last such page. This can result in idle connections, so your application
will need to handle that possibility.

Table  8-1 Considerations for creating the database pools  (Continued)

Number of 
database 
configurations
?

Where is the 
pool 
connected?

Where is 
the pool
disconnected
?

What 
object(s) hold 
the pool?

Does your code 
need to store 
the pool and 
connection?

How does your code 
store the pool and 
connections in the 
project object?
202 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



Database Connection Pools
� password��7KH�XVHU·V�SDVVZRUG�

� databaseName��7KH�QDPH�RI�WKH�GDWDEDVH�WR�FRQQHFW�WR�IRU�WKH�JLYHQ�VHUYHU��,I�\RXU�
GDWDEDVH�VHUYHU�VXSSRUWV�WKH�QRWLRQ�RI�PXOWLSOH�GDWDEDVHV�RQ�D�VLQJOH�VHUYHU��VXSSO\�WKH�
QDPH�RI�WKH�GDWDEDVH�WR�XVH��,I�\RX�SURYLGH�DQ�HPSW\�VWULQJ��WKH�GHIDXOW�GDWDEDVH�LV�
FRQQHFWHG��)RU�2UDFOH��2'%&��DQG�'%���\RX�PXVW�DOZD\V�SURYLGH�DQ�HPSW\�VWULQJ�

� maxConnections���2SWLRQDO��7KH�QXPEHU�RI�FRQQHFWLRQV�WR�KDYH�DYDLODEOH�LQ�WKH�
GDWDEDVH�SRRO��5HPHPEHU�WKDW�\RXU�GDWDEDVH�FOLHQW�OLFHQVH�SUREDEO\�VSHFLILHV�D�PD[LPXP�
QXPEHU�RI�FRQQHFWLRQV��'R�QRW�VHW�WKLV�SDUDPHWHU�WR�D�QXPEHU�KLJKHU�WKDQ�\RXU�OLFHQVH�
DOORZV��,I�\RX�GR�QRW�VXSSO\�WKLV�SDUDPHWHU�IRU�WKH�DbPool�REMHFW��LWV�YDOXH�LV����6HH�
´6LQJOH�7KUHDGHG�DQG�0XOWLWKUHDGHG�'DWDEDVHVµ�IRU�WKLQJV�\RX�VKRXOG�FRQVLGHU�EHIRUH�
VHWWLQJ�WKLV�SDUDPHWHU�

� commitflag���2SWLRQDO��$�%RROHDQ�YDOXH�LQGLFDWLQJ�ZKHWKHU�WR�FRPPLW�RU�WR�UROO�EDFN�
RSHQ�WUDQVDFWLRQV�ZKHQ�WKH�FRQQHFWLRQ�LV�ILQDOL]HG��6SHFLI\�true�WR�FRPPLW�RSHQ�
WUDQVDFWLRQV�DQG�false�WR�UROO�WKHP�EDFN��,I�\RX�GR�QRW�VXSSO\�WKLV�SDUDPHWHU�IRU�WKH�
DbPool�REMHFW��LWV�YDOXH�LV�false�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�QHZ�GDWDEDVH�SRRO�RI�ILYH�FRQQHFWLRQV�WR�DQ�
2UDFOH�GDWDEDVH��:LWK�WKLV�SRRO��XQFRPPLWWHG�WUDQVDFWLRQV�DUH�UROOHG�EDFN�

pool = new DbPool ("ORACLE", "myserver1", "ENG", "pwd1", "", 5);

7KH�dbadmin�VDPSOH�DSSOLFDWLRQ�OHWV�\RX�H[SHULPHQW�ZLWK�FRQQHFWLQJ�WR�GLIIHUHQW�GDWDEDVHV�DV�
GLIIHUHQW�XVHUV�

)RU�PDQ\�DSSOLFDWLRQV��\RX�ZDQW�WR�VKDUH�WKH�VHW�RI�FRQQHFWLRQV�DPRQJ�FOLHQWV�RU�KDYH�D�
FRQQHFWLRQ�VSDQ�PXOWLSOH�FOLHQW�UHTXHVWV��,Q�WKHVH�VLWXDWLRQV��\RX�VKRXOG�PDNH�WKH�FRQQHFWLRQ�
RQ�\RXU�DSSOLFDWLRQ·V�LQLWLDO�SDJH��7KLV�DYRLGV�SRWHQWLDO�SUREOHPV�WKDW�FDQ�RFFXU�ZKHQ�
LQGLYLGXDO�FOLHQWV�PDNH�VKDUHG�GDWDEDVH�FRQQHFWLRQV�

+RZHYHU��IRU�VRPH�DSSOLFDWLRQV�HDFK�FOLHQW�QHHGV�WR�PDNH�LWV�RZQ�FRQQHFWLRQ��$V�GLVFXVVHG�LQ�
´6KDULQJ�DQ�$UUD\�RI�&RQQHFWLRQ�3RROV�µ�WKH�FOLHQWV�PD\�VWLOO�EH�VKDULQJ�REMHFWV��,I�VR��EH�VXUH�
WR�XVH�ORFNV�WR�FRQWURO�WKH�GDWD�VKDULQJ��DV�GLVFXVVHG�LQ�´6KDULQJ�2EMHFWV�6DIHO\�ZLWK�/RFNLQJ�µ

7KH�IROORZLQJ�WDEOH�VKRZV�DbPool�PHWKRGV�IRU�PDQDJLQJ�WKH�SRRO�RI�FRQQHFWLRQV��)RU�D�IXOO�
GHVFULSWLRQ�RI�WKHVH�PHWKRGV��VHH�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

Table  8-2 DbPool methods for managing connection pools 

connect Connects the pool to a particular configuration of 
database and user.

connected Tests whether the database pool and all of its 
connections are connected to a database.
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Single-Threaded and Multithreaded Databases
/LYH:LUH�VXSSRUWV�PXOWLWKUHDGHG�DFFHVV�WR�\RXU�GDWDEDVH��7KDW�LV��LW�VXSSRUWV�KDYLQJ�PRUH�WKDQ�
RQH�WKUHDG�RI�H[HFXWLRQ�DFFHVV�D�VLQJOH�GDWDEDVH�DW�WKH�VDPH�WLPH��7KLV�VXSSRUW�H[SODLQV�ZK\�LW�
PDNHV�VHQVH�WR�KDYH�D�FRQQHFWLRQ�SRRO�ZLWK�PRUH�WKDQ�RQH�FRQQHFWLRQ�LQ�LW��+RZHYHU��VRPH�

connection Retrieves an available Connection object from the 
pool.

disconnect Disconnects all connections in the pool from the 
database.

majorErrorCode Major error code returned by the database server or 
ODBC.

majorErrorMessage Major error message returned by the database server or 
ODBC.

minorErrorCode Secondary error code returned by vendor library.

minorErrorMessage Secondary error message returned by vendor library.

Table  8-2 DbPool methods for managing connection pools  (Continued)
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YHQGRU�GDWDEDVH�OLEUDULHV�DUH�QRW�PXOWLWKUHDGHG��)RU�WKRVH�GDWDEDVHV��LW�GRHV�QRW�PDWWHU�KRZ�
PDQ\�FRQQHFWLRQV�DUH�LQ�\RXU�FRQQHFWLRQ�SRRO��RQO\�RQH�FRQQHFWLRQ�FDQ�DFFHVV�WKH�GDWDEDVH�DW�
D�WLPH��

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�GDWDEDVH�FOLHQW�OLEUDULHV�WKDW�DUH�PXOWL�WKUHDGHG�RQ�HDFK�SODWIRUP�

Guidelines
7KHVH�JXLGHOLQHV�DUH�FUXFLDO�IRU�VLQJOH�WKUHDGHG�DFFHVV��+RZHYHU��\RX�VKRXOG�WKLQN�DERXW�WKHVH�
SRLQWV�HYHQ�IRU�GDWDEDVHV�ZLWK�PXOWLWKUHDGHG�DFFHVV�

$�VLQJOH�WKUHDGHG�GDWDEDVH�OLEUDU\�KDV�SRVVLEOH�VHULRXV�SHUIRUPDQFH�UDPLILFDWLRQV��%HFDXVH�
RQO\�RQH�WKUHDG�FDQ�DFFHVV�WKH�GDWDEDVH�DW�D�WLPH��DOO�RWKHU�WKUHDGV�PXVW�ZDLW�IRU�WKH�ILUVW�WKUHDG�
WR�VWRS�XVLQJ�WKH�FRQQHFWLRQ�EHIRUH�WKH\�FDQ�DFFHVV�WKH�GDWDEDVH��,I�PDQ\�WKUHDGV�ZDQW�WR�
DFFHVV�WKH�GDWDEDVH��HDFK�FRXOG�EH�LQ�IRU�D�ORQJ�ZDLW��<RX�VKRXOG�FRQVLGHU�WKH�IROORZLQJ�ZKHQ�
GHVLJQLQJ�\RXU�GDWDEDVH�DFFHVV�

� .HHS�\RXU�GDWDEDVH�LQWHUDFWLRQV�YHU\�VKRUW�

Every thread must wait for every other thread. The shorter your interaction, 
the shorter the wait.

� $OZD\V�UHOHDVH�FRQQHFWLRQV�DQG�FORVH�RSHQ�FXUVRUV�DQG�VWRUHG�SURFHGXUHV�

You should do this anyway. In the case of a single-threaded database, 
however, it becomes absolutely essential to prevent needless waiting.

� $OZD\V�XVH�H[SOLFLW�WUDQVDFWLRQ�FRQWURO�

Table  8-3 Multi-threading for database clients on each platform

Sybase Informix Oracle DB2 ODBC1

1. All Multi-threading tests for ODBC were done on MS SQL Server. If you are using a different driver for ODBC, check
with that vendor to determine whether the driver is multi-threaded.

NT Yes Yes Yes Yes Yes

Sun Solaris Yes Yes Yes No No

HP-UX Yes Yes No No No

IBM AIX Yes Yes No Yes No

SGI IRIX No No No Not 
Supported

No

Digital Unix Yes Yes No Not 
Supported

Not 
Supported
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With explicit transaction control, it is clearer when you’re done with a 
connection.

� 'R�QRW�NHHS�D�FRQQHFWLRQ�RSHQ�ZKLOH�ZDLWLQJ�IRU�LQSXW�IURP�WKH�XVHU�

Users don’t always complete what they start. If a user browses away from your 
application while it has an open connection, the system won’t know when to 
release the connection. Unless you’ve implemented a scheme for retrieving idle 
connections (as discussed in “Retrieving an Idle Connection”), that connection 
could be tied up for a very long time, thus restricting other users from 
accessing the database.

� 'R�QRW�NHHS�D�FXUVRU�RU�WUDQVDFWLRQ�RSHQ�DFURVV�PXOWLSOH�SDJHV�RI�\RXU�DSSOLFDWLRQ�

Any time a database interaction spans multiple pages of an application, the 
risk of a user not completing the transaction becomes even greater.

/LPLWDWLRQV�RQ�XVH�RI�WUDQVDFWLRQV�IRU�GDWDEDVH�FOLHQW�OLEUDULHV�WKDW�DUH�QRW�PXOWLWKUHDGHG�

� ,I�\RX�KDYH�VLQJOH�WKUHDGHG�OLEUDULHV�DQG�\RX�XVH�WZR�FRQQHFWLRQV�RQ�WKH�VDPH�SDJH�IURP�
WKH�VDPH�GDWDEDVH�W\SH��WKHQ�\RX�FDQ�GHDGORFN�LI�\RX�SHUIRUP�H[SOLFLW�WUDQVDFWLRQV��WKDW�LV��
WUDQVDFWLRQV�VWDUWHG�XVLQJ�EHJLQ7UDQVDFWLRQ��RQ�WKHP��7KLV�FDQ�KDSSHQ�ZLWK�VLQJOH�SDJH�
WUDQVDFWLRQV�

� 2Q�D�PXOWL�SDJH�WUDQVDFWLRQ�ZLWK�VLQJOH�WKUHDGHG�OLEUDULHV��RQO\�RQH�GDWDEDVH�FRQQHFWLRQ�
FDQ�EH�DFWLYH�DW�D�WLPH�RU�\RX�PD\�GHDGORFN�DV�GHVFULEHG�LQ�SUHYLRXV�EXOOHW�

� ,I�D�GDWDEDVH�FOLHQW�OLEUDU\�LV�QRW�PXOWL�WKUHDGHG��WKHQ�RQO\�RQH�GDWDEDVH�FRQQHFWLRQ�FDQ�EH�
DFWLYH�DW�D�WLPH��:KLOH�\RX�GR�QRW�KDYH�WR�FKDQJH�\RXU�FRGH�WR�KDQGOH�WKLV�VLWXDWLRQ��\RX�
VKRXOG�EH�DZDUH�WKDW�ZLWKRXW�D�PXOWL�WKUHDGHG�GDWDEDVH�FOLHQW�OLEUDU\��\RX�ZLOO�QRW�JHW�WKH�
SHUIRUPDQFH�JDLQV�RI�PXOWLSOH��VLPXOWDQHRXV�FRQQHFWLRQV�

� &HUWDLQ�GDWDEDVH�OLEUDULHV�DUH�QRW�PXOWL�WKUHDGHG��%HFDXVH�RI�WKLV��\RX�PXVW�VHW�WKH�
PD[LPXP�QXPEHU�RI�GDWDEDVH�FRQQHFWLRQV�IRU�\RXU�DSSOLFDWLRQ�WR�EH�KLJKHU�WKDQ�WKH�
QXPEHU�RI�FOLHQWV�\RX�H[SHFW�WR�XVH�WKH�DSSOLFDWLRQ��2WKHUZLVH��VRPH�FOLHQWV�PD\�QRW�EH�
DEOH�WR�JHW�GDWDEDVH�FRQQHFWLRQV��DQG�WKHLU�DSSOLFDWLRQ�ZLOO�KDQJ�
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Managing Connection Pools
$W�DQ\�JLYHQ�WLPH��D�FRQQHFWHG�DbPool�DQG�DOO�WKH�FRQQHFWLRQV�LQ�WKH�SRRO�DUH�DVVRFLDWHG�ZLWK�
D�SDUWLFXODU�GDWDEDVH�FRQILJXUDWLRQ��7KDW�LV��HYHU\WKLQJ�LQ�D�SRRO�LV�FRQQHFWHG�WR�D�SDUWLFXODU�
GDWDEDVH�VHUYHU��DV�D�SDUWLFXODU�XVHU��ZLWK�D�SDUWLFXODU�SDVVZRUG��DQG�WR�D�SDUWLFXODU�GDWDEDVH��

,I�\RXU�DSSOLFDWLRQ�DOZD\V�XVHV�WKH�VDPH�FRQILJXUDWLRQ��WKHQ�\RX�FDQ�HDVLO\�XVH�D�VLQJOH�DbPool�
REMHFW�DQG�FRQQHFW�H[DFWO\�RQFH��,Q�WKLV�FDVH��\RX�VKRXOG�PDNH�WKH�FRQQHFWLRQ�RQ�\RXU�
DSSOLFDWLRQ·V�LQLWLDO�SDJH�

,I�\RXU�DSSOLFDWLRQ�UHTXLUHV�PXOWLSOH�FRQILJXUDWLRQV��HLWKHU�EHFDXVH�LW�PXVW�FRQQHFW�WR�GLIIHUHQW�
GDWDEDVHV��RU�WR�WKH�VDPH�GDWDEDVH�DV�GLIIHUHQW�XVHUV��RU�ERWK��\RX�QHHG�WR�GHFLGH�KRZ�WR�
PDQDJH�WKRVH�FRQILJXUDWLRQV��

<RX�FDQ�FRQQHFW��GLVFRQQHFW��DQG�UHFRQQHFW�WKH�VDPH�DbPool�REMHFW��+RZHYHU��LW�PD\�EH�
PRUH�FRQYHQLHQW�WR�FUHDWH�DV�PDQ\�SRROV�DV�\RX�QHHG�DQG�SODFH�WKHP�XQGHU�WKH�FRQWURO�RI�WKH�
project�REMHFW���6HH�&KDSWHU����´6HVVLRQ�0DQDJHPHQW�6HUYLFHµ�IRU�LQIRUPDWLRQ�RQ�WKH�
project�REMHFW���8VLQJ�PXOWLSOH�GDWDEDVH�SRROV�LV�PRUH�HIILFLHQW�DQG�LV�JHQHUDOO\�VDIHU�WKDQ�
UHXVLQJ�D�VLQJOH�SRRO�

,Q�GHFLGLQJ�KRZ�WR�PDQDJH�\RXU�SRROV��\RX�PXVW�FRQVLGHU�WZR�IDFWRUV��KRZ�PDQ\�GLIIHUHQW�
FRQILJXUDWLRQV�\RX�ZDQW�\RXU�SRROV�WR�EH�DEOH�WR�DFFHVV��DQG�ZKHWKHU�D�VLQJOH�FRQQHFWLRQ�QHHGV�
WR�VSDQ�PXOWLSOH�FOLHQW�UHTXHVWV��,I�\RX�KDYH�D�VPDOO�QXPEHU�RI�SRVVLEOH�FRQILJXUDWLRQV��\RX�FDQ�
FUHDWH�D�VHSDUDWH�SRRO�IRU�HDFK�FRQILJXUDWLRQ��´6KDULQJ�D�)L[HG�6HW�RI�&RQQHFWLRQ�3RROVµ�
GLVFXVVHV�WKLV�DSSURDFK�

,I�\RX�KDYH�D�YHU\�ODUJH�RU�XQNQRZQ�QXPEHU�RI�FRQILJXUDWLRQV��IRU�H[DPSOH��LI�DOO�XVHUV�JHW�
WKHLU�RZQ�GDWDEDVH�XVHU�,'���WKHUH�DUH�WZR�VLWXDWLRQV�WR�FRQVLGHU��,I�HDFK�FRQQHFWLRQ�QHHGV�WR�
ODVW�IRU�RQO\�RQH�FOLHQW�UHTXHVW��WKHQ�\RX�FDQ�FUHDWH�LQGLYLGXDO�GDWDEDVH�SRROV�RQ�D�FOLHQW�SDJH�

+RZHYHU��VRPHWLPHV�D�FRQQHFWLRQ�PXVW�VSDQ�PXOWLSOH�FOLHQW�UHTXHVWV��IRU�H[DPSOH��LI�D�VLQJOH�
GDWDEDVH�WUDQVDFWLRQ�VSDQV�PXOWLSOH�FOLHQW�UHTXHVWV���$OVR��\RX�PD\�MXVW�QRW�ZDQW�WR�UHFRQQHFW�
WR�WKH�GDWDEDVH�RQ�HDFK�SDJH�RI�WKH�DSSOLFDWLRQ��,I�VR��\RX�FDQ�FUHDWH�DQ�DUUD\�RI�SRROV�WKDW�LV�
VKDUHG��´6KDULQJ�DQ�$UUD\�RI�&RQQHFWLRQ�3RROVµ�GLVFXVVHV�WKLV�DSSURDFK�

:KLFKHYHU�DSSURDFK�\RX�XVH��ZKHQ�\RX�QR�ORQJHU�QHHG�DQ�LQGLYLGXDO�FRQQHFWLRQ�LQ�D�SRRO��
FOHDQ�XS�WKH�UHVRXUFHV�XVHG�E\�WKH�FRQQHFWLRQ�VR�WKDW�LW�LV�DYDLODEOH�IRU�DQRWKHU�XVHU��7R�GR�VR��
FORVH�DOO�RSHQ�FXUVRUV��VWRUHG�SURFHGXUHV��DQG�UHVXOW�VHWV��5HOHDVH�WKH�FRQQHFWLRQ�EDFN�WR�WKH�
SRRO�

,I�\RX�GR�QRW�UHOHDVH�WKH�FRQQHFWLRQ��ZKHQ�\RX�WU\�WR�GLVFRQQHFW�WKH�SRRO��WKH�V\VWHP�ZDLWV�
EHIRUH�DFWXDOO\�GLVFRQQHFWLQJ�IRU�RQH�RI�WZR�FRQGLWLRQV�WR�RFFXU�

� <RX�GR�UHOHDVH�DOO�FRQQHFWLRQV

� 7KH�FRQQHFWLRQV�JR�RXW�RI�VFRSH�DQG�JHW�FROOHFWHG�E\�WKH�JDUEDJH�FROOHFWRU
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,I�\RX�FUHDWH�LQGLYLGXDO�GDWDEDVH�SRROV�IRU�HDFK�XVHU��EH�VXUH�WR�GLVFRQQHFW�WKH�SRRO�ZKHQ�
\RX·UH�ILQLVKHG�ZLWK�LW��)RU�LQIRUPDWLRQ�RQ�FXUVRUV��VHH�´0DQLSXODWLQJ�4XHU\�5HVXOWV�ZLWK�
&XUVRUV�µ�)RU�LQIRUPDWLRQ�RQ�VWRUHG�SURFHGXUHV�DQG�UHVXOW�VHWV��VHH�´&DOOLQJ�6WRUHG�
3URFHGXUHV�µ

Sharing a Fixed Set of Connection Pools
)UHTXHQWO\��DQ�DSSOLFDWLRQ�VKDUHV�D�VPDOO�VHW�RI�FRQQHFWLRQ�SRROV�DPRQJ�DOO�XVHUV�RI�WKH�
DSSOLFDWLRQ��)RU�H[DPSOH��\RXU�DSSOLFDWLRQ�PLJKW�QHHG�WR�FRQQHFW�WR�WKUHH�GLIIHUHQW�GDWDEDVHV��
RU�LW�PLJKW�QHHG�WR�FRQQHFW�WR�D�VLQJOH�GDWDEDVH�XVLQJ�IRXU�GLIIHUHQW�XVHU�,'V�FRUUHVSRQGLQJ�WR�
IRXU�GLIIHUHQW�GHSDUWPHQWV��,I�\RX�KDYH�D�VPDOO�VHW�RI�SRVVLEOH�FRQQHFWLRQ�FRQILJXUDWLRQV��\RX�
FDQ�FUHDWH�VHSDUDWH�SRROV�IRU�HDFK�FRQILJXUDWLRQ��<RX�XVH�DbPool�REMHFWV�IRU�WKLV�SXUSRVH�

,Q�WKLV�FDVH��\RX�ZDQW�WKH�SRRO�RI�FRQQHFWLRQV�WR�H[LVW�IRU�WKH�HQWLUH�OLIH�RI�WKH�DSSOLFDWLRQ��QRW�
MXVW�WKH�OLIH�RI�D�FOLHQW�RU�DQ�LQGLYLGXDO�FOLHQW�UHTXHVW��<RX�FDQ�DFFRPSOLVK�WKLV�E\�FUHDWLQJ�HDFK�
GDWDEDVH�SRRO�DV�D�SURSHUW\�RI�WKH�project�REMHFW��)RU�H[DPSOH��WKH�DSSOLFDWLRQ·V�LQLWLDO�SDJH�
FRXOG�FRQWDLQ�WKHVH�VWDWHPHQWV�

7KHVH�VWDWHPHQWV�FUHDWH�WKUHH�SRROV�IRU�GLIIHUHQW�JURXSV�ZKR�XVH�WKH�DSSOLFDWLRQ��7KH�
project.eng�SRRO�KDV�ILYH�2UDFOH�FRQQHFWLRQV�DQG�FRPPLWV�DQ\�XQFRPPLWWHG�WUDQVDFWLRQV�
ZKHQ�D�FRQQHFWLRQ�LV�UHOHDVHG�EDFN�WR�WKH�SRRO��7KH�project.sales�SRRO�KDV�WZR�,QIRUPL[�
FRQQHFWLRQV�DQG�UROOV�EDFN�DQ\�XQFRPPLWWHG�WUDQVDFWLRQV�DW�WKH�HQG�RI�D�FRQQHFWLRQ��7KH�
project.supp�SRRO�KDV�WKUHH�6\EDVH�FRQQHFWLRQV�DQG�UROOV�EDFN�DQ\�XQFRPPLWWHG�
WUDQVDFWLRQV�DW�WKH�HQG�RI�D�FRQQHFWLRQ�

<RX�VKRXOG�FUHDWH�WKLV�SRRO�DV�SDUW�RI�WKH�DSSOLFDWLRQ·V�LQLWLDO�SDJH��7KDW�SDJH�LV�UXQ�RQO\�ZKHQ�
WKH�DSSOLFDWLRQ�VWDUWV��2Q�XVHU�DFFHVVLEOH�SDJHV��\RX�GRQ·W�FUHDWH�D�SRRO��DQG�\RX�GRQ·W�FKDQJH�
WKH�FRQQHFWLRQ��,QVWHDG��WKHVH�SDJHV�GHWHUPLQH�ZKLFK�JURXS�WKH�FXUUHQW�XVHU�EHORQJV�WR�DQG�
XVHV�DQ�DOUHDG\�HVWDEOLVKHG�FRQQHFWLRQ�IURP�WKH�DSSURSULDWH�SRRO��)RU�H[DPSOH��WKH�IROORZLQJ�

project.engpool = new DbPool ("ORACLE", "myserver1", "ENG", 
"pwd1", "", 5, true);

project.salespool = new DbPool ("INFORMIX", "myserver2", "SALES",
"pwd2", "salsmktg", 2);

project.supppool = new DbPool ("SYBASE","myserver3","SUPPORT", 
"pwd3", "suppdb", 3, false);
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FRGH�GHWHUPLQHV�ZKLFK�GDWDEDVH�WR�XVH��EDVHG�RQ�WKH�YDOXH�RI�WKH�userGroup�SURSHUW\�RI�WKH�
request�REMHFW���ORRNV�XS�VRPH�LQIRUPDWLRQ�LQ�WKH�GDWDEDVH�DQG�GLVSOD\V�LW�WR�WKH�XVHU��DQG�
WKHQ�UHOHDVHV�WKH�FRQQHFWLRQ�

$OWHUQDWLYHO\��\RX�FDQ�FKRRVH�WR�FUHDWH�WKH�SRRO�DQG�FKDQJH�WKH�FRQQHFWLRQ�RQ�D�XVHU�DFFHVVLEOH�
SDJH��,I�\RX�GR�VR��\RX·OO�KDYH�WR�EH�FDUHIXO�WKDW�PXOWLSOH�XVHUV�DFFHVVLQJ�WKDW�SDJH�DW�WKH�VDPH�
WLPH�GR�QRW�LQWHUIHUH�ZLWK�HDFK�RWKHU��)RU�H[DPSOH��RQO\�RQH�XVHU�VKRXOG�EH�DEOH�WR�FUHDWH�WKH�
SRRO�WKDW�ZLOO�EH�VKDUHG�E\�DOO�XVHUV��)RU�LQIRUPDWLRQ�RQ�VDIH�VKDULQJ�RI�LQIRUPDWLRQ��VHH�
´6KDULQJ�2EMHFWV�6DIHO\�ZLWK�/RFNLQJ�µ

Sharing an Array of Connection Pools
´6KDULQJ�D�)L[HG�6HW�RI�&RQQHFWLRQ�3RROVµ�GHVFULEHV�KRZ�\RX�FDQ�XVH�SURSHUWLHV�RI�WKH�
project�REMHFW�WR�VKDUH�D�IL[HG�VHW�RI�FRQQHFWLRQ�SRROV��7KLV�DSSURDFK�LV�XVHIXO�LI�\RX�NQRZ�
KRZ�PDQ\�FRQQHFWLRQ�SRROV�\RX�ZLOO�QHHG�DW�WKH�WLPH�\RX�GHYHORS�WKH�DSSOLFDWLRQ�DQG�
IXUWKHUPRUH�\RX�QHHG�RQO\�D�VPDOO�QXPEHU�RI�FRQQHFWLRQV�

)RU�VRPH�DSSOLFDWLRQV��\RX�FDQQRW�SUHGLFW�LQ�DGYDQFH�KRZ�PDQ\�FRQQHFWLRQ�SRROV�\RX�ZLOO�
QHHG��)RU�RWKHUV��\RX�FDQ�SUHGLFW��EXW�WKH�QXPEHU�LV�SURKLELWLYHO\�ODUJH��)RU�H[DPSOH��DVVXPH�
WKDW��IRU�HDFK�FXVWRPHU�ZKR�DFFHVVHV�\RXU�DSSOLFDWLRQ��WKH�DSSOLFDWLRQ�FRQVXOWV�D�XVHU�SURILOH�WR�
GHWHUPLQH�ZKDW�LQIRUPDWLRQ�WR�GLVSOD\�IURP�WKH�GDWDEDVH��<RX�PLJKW�JLYH�HDFK�FXVWRPHU�D�

if (request.userGroup == "SALES") {
salesconn = project.salespool.connection("A sales 

connection");
salesconn.SQLTable ("select * from dept");
salesconn.release();

}
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XQLTXH�XVHU�,'�IRU�WKH�GDWDEDVH��6XFK�DQ�DSSOLFDWLRQ�UHTXLUHV�HDFK�XVHU�WR�KDYH�D�GLIIHUHQW�VHW�
RI�FRQQHFWLRQ�SDUDPHWHUV��FRUUHVSRQGLQJ�WR�WKH�GLIIHUHQW�GDWDEDVH�XVHU�,'V��DQG�KHQFH�D�
GLIIHUHQW�FRQQHFWLRQ�SRRO��

<RX�FRXOG�FUHDWH�WKH�DbPool�REMHFW�DQG�FRQQHFW�DQG�GLVFRQQHFW�LW�RQ�HYHU\�SDJH�RI�WKH�
DSSOLFDWLRQ��7KLV�ZRUNV�RQO\�LI�D�VLQJOH�FRQQHFWLRQ�GRHV�QRW�QHHG�WR�VSDQ�PXOWLSOH�FOLHQW�
UHTXHVWV��2WKHUZLVH��\RX�FDQ�KDQGOH�WKLV�VLWXDWLRQ�GLIIHUHQWO\�

)RU�WKLV�DSSOLFDWLRQ��LQVWHDG�RI�FUHDWLQJ�D�IL[HG�VHW�RI�FRQQHFWLRQ�SRROV�GXULQJ�WKH�DSSOLFDWLRQ·V�
LQLWLDO�SDJH�RU�D�SRRO�RQ�HDFK�FOLHQW�SDJH��\RX�FUHDWH�D�VLQJOH�SURSHUW\�RI�WKH�project�REMHFW�
WKDW�ZLOO�FRQWDLQ�DQ�DUUD\�RI�FRQQHFWLRQ�SRROV��7KH�HOHPHQWV�RI�WKDW�DUUD\�DUH�DFFHVVHG�E\�D�NH\�
EDVHG�RQ�WKH�SDUWLFXODU�XVHU��$W�LQLWLDOL]DWLRQ�WLPH��\RX�FUHDWH�WKH�DUUD\�EXW�GR�QRW�SXW�DQ\�
HOHPHQWV�LQ�WKH�DUUD\��VLQFH�QRERG\�KDV�\HW�WULHG�WR�XVH�WKH�DSSOLFDWLRQ���DV�VKRZQ�KHUH�

project.sharedPools = new Object();

7KH�ILUVW�WLPH�D�FXVWRPHU�VWDUWV�WKH�DSSOLFDWLRQ��WKH�DSSOLFDWLRQ�REWDLQV�D�NH\�LGHQWLI\LQJ�WKDW�
FXVWRPHU��%DVHG�RQ�WKH�NH\��WKH�DSSOLFDWLRQ�FUHDWHV�D�DbPool�SRRO�REMHFW�DQG�VWRUHV�LW�LQ�WKH�
DUUD\�RI�SRROV��:LWK�WKLV�FRQQHFWLRQ�SRRO��LW�FDQ�HLWKHU�UHFRQQHFW�RQ�HDFK�SDJH�RU�VHW�XS�WKH�
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FRQQHFWLRQ�DV�GHVFULEHG�LQ�´0DLQWDLQLQJ�D�&RQQHFWLRQ�$FURVV�5HTXHVWV�µ�7KH�IROORZLQJ�FRGH�
HLWKHU�FUHDWHV�WKH�SRRO�DQG�RU�REWDLQV�WKH�DOUHDG\�FUHDWHG�SRRO��PDNHV�VXUH�LW�LV�FRQQHFWHG��DQG�
WKHQ�ZRUNV�ZLWK�WKH�GDWDEDVH�

// Generate a unique index to refer to this client, if that 
// hasn’t already been done on another page. For information
// on the ssjs_generateClientID function, see
// "Uniquely Referring to the client Object."
if client.id == null {

client.id = ssjs_generateClientID();
}
// If there isn't already a pool for this client, create one and
// connect it to the database. 
project.lock();
if (project.sharedPools[client.id] == null) {

project.sharedPools[client.id] = new DbPool ("ORACLE",
"myserver", user, password, "", 5, false);

}
project.unlock(); 
// Set a variable to this pool, for convenience.
var clientPool = project.sharedPools[client.id];
// You've got a pool: see if it's connected. If not, try to 
// connect it. If that fails, redirect to a special page to
// inform the user.
project.lock();
if (!clientPool.connected()) {

clientPool.connect("ORACLE", "myserver", user, password, 
"", 5, false);
if (!clientPool.connected()) {
delete project.sharedPools[client.id];
project.unlock(); 
redirect("noconnection.htm");
}

}
project.unlock();
// If you've got this far, you're successfully connected and 
// can work with the database.
clientConn = clientPool.connection();
clientConn.SQLTable("select * from customers");
// ... more database operations ...
// Always release a connection when you no longer need it.
clientConn.release();
}
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7KH�QH[W�WLPH�WKH�FXVWRPHU�DFFHVVHV�WKH�DSSOLFDWLRQ��IRU�H[DPSOH��IURP�DQRWKHU�SDJH�LQ�WKH�
DSSOLFDWLRQ���LW�XVHV�WKH�VDPH�FRGH�DQG�REWDLQV�WKH�VWRUHG�FRQQHFWLRQ�SRRO�DQG��SRVVLEO\�D�
VWRUHG�Connection�REMHFW��IURP�WKH�project�REMHFW�

,I�\RX�XVH�ssjs_generateClientID�DQG�VWRUH�WKH�,'�RQ�WKH�client�REMHFW��\RX�PD\�QHHG�
WR�SURWHFW�DJDLQVW�DQ�LQWUXGHU�JHWWLQJ�DFFHVV�WR�WKDW�,'�DQG�KHQFH�WR�VHQVLWLYH�LQIRUPDWLRQ�

Individual Database Connections
2QFH�\RX·YH�FUHDWHG�D�SRRO�RI�FRQQHFWLRQV��D�FOLHQW�SDJH�FDQ�DFFHVV�DQ�LQGLYLGXDO�FRQQHFWLRQ�
IURP�WKH�SRRO��$�FRQQHFWLRQ�LV�HQFDSVXODWHG�LQ�D�Connection�REMHFW��ZKLFK�\RX�JHW�E\�FDOOLQJ�
D�PHWKRG�RI�WKH�DbPool�REMHFW��)RU�H[DPSOH��VXSSRVH�\RX�KDYH�WKLV�SRRO�

project.eng = new DbPool ("ORACLE", "myserver", "ENG", "pwd1", "", 
5);

<RX�FDQ�JHW�D�FRQQHFWLRQ�IURP�WKH�SRRO�ZLWK�WKLV�PHWKRG�FDOO�

myconn = project.eng.connection ("My Connection", 60);

7KH�SDUDPHWHUV�WR�WKLV�PHWKRG�DUH�ERWK�RSWLRQDO��7KH�ILUVW�LV�D�QDPH�IRU�WKH�FRQQHFWLRQ��XVHG�
IRU�GHEXJJLQJ���WKH�VHFRQG�LV�DQ�LQWHJHU�LQGLFDWLQJ�D�WLPH�RXW�SHULRG��LQ�VHFRQGV��,Q�WKLV�
H[DPSOH��LI�WKH�SRRO�KDV�DQ�DYDLODEOH�FRQQHFWLRQ��RU�LI�RQH�EHFRPHV�DYDLODEOH�ZLWKLQ����VHFRQGV��
WKDW�FRQQHFWLRQ�LV�DVVLJQHG�WR�WKH�YDULDEOH�myconn��,I�QR�FRQQHFWLRQ�EHFRPHV�DYDLODEOH�GXULQJ�
WKLV�SHULRG��WKH�PHWKRG�UHWXUQV�ZLWKRXW�D�FRQQHFWLRQ��)RU�PRUH�LQIRUPDWLRQ�RQ�ZDLWLQJ�WR�JHW�
D�FRQQHFWLRQ�IURP�D�SRRO��VHH�´:DLWLQJ�IRU�D�&RQQHFWLRQ�µ�)RU�LQIRUPDWLRQ�RQ�ZKDW�WR�GR�LI�
\RX�GRQ·W�JHW�RQH��VHH�´5HWULHYLQJ�DQ�,GOH�&RQQHFWLRQ�µ

:KHQ�\RX�KDYH�ILQLVKHG�XVLQJ�D�FRQQHFWLRQ��UHWXUQ�LW�WR�WKH�SRRO�E\�FDOOLQJ�WKH�Connection�
REMHFW·V�release�PHWKRG��%HIRUH�FDOOLQJ�WKH�release�PHWKRG��FORVH�DOO�RSHQ�FXUVRUV��VWRUHG�
SURFHGXUHV��DQG�UHVXOW�VHWV��:KHQ�\RX�FDOO�WKH�release�PHWKRG��WKH�V\VWHP�ZDLWV�IRU�WKHVH�WR�
EH�FORVHG�DQG�WKHQ�UHWXUQV�WKH�FRQQHFWLRQ�WR�WKH�GDWDEDVH�SRRO��7KH�FRQQHFWLRQ�LV�WKHQ�

NOTE 7KH�sharedConns REMHFW�XVHG�LQ�WKLV�VDPSOH�FRGH�LV�QRW�
D�SUHGHILQHG�-DYD6FULSW�REMHFW��,W�LV�VLPSO\�FUHDWHG�E\�WKLV�
VDPSOH�DQG�FRXOG�EH�FDOOHG�DQ\WKLQJ�\RX�FKRRVH�
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DYDLODEOH�WR�WKH�QH[W�XVHU���)RU�LQIRUPDWLRQ�RQ�FXUVRUV��VHH�´0DQLSXODWLQJ�4XHU\�5HVXOWV�ZLWK�
&XUVRUV�µ�)RU�LQIRUPDWLRQ�RQ�VWRUHG�SURFHGXUHV�DQG�UHVXOW�VHWV��VHH�´&DOOLQJ�6WRUHG�
3URFHGXUHV�µ�

2QFH�\RX�KDYH�D�FRQQHFWLRQ��\RX�FDQ�LQWHUDFW�ZLWK�WKH�GDWDEDVH��7KH�IROORZLQJ�WDEOH�
VXPPDUL]HV�WKH�connection�PHWKRGV�IRU�ZRUNLQJ�ZLWK�D�VLQJOH�FRQQHFWLRQ�

Table  8-4 Connection methods for working with a single connection 

Method Description

cursor Creates a database cursor for the specified SQL 
SELECT statement.

SQLTable Displays query results. Creates an HTML table for 
results of an SQL SELECT statement.

execute Performs the specified SQL statement. Use for SQL 
statements other than queries.

connected Returns true if the database pool (and hence this 
connection) is connected to a database.

release Releases the connection back to its database pool.

beginTransaction Begins an SQL transaction.

commitTransaction Commits the current SQL transaction.

rollbackTransaction Rolls back the current SQL transaction.

storedProc Creates a stored-procedure object and runs the 
specified database stored procedure.

majorErrorCode Major error code returned by the database server or 
ODBC.

majorErrorMessage Major error message returned by the database server 
or ODBC.

minorErrorCode Secondary error code returned by vendor library.

minorErrorMessage Secondary error message returned by vendor library.
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Maintaining a Connection Across Requests
,Q�VRPH�VLWXDWLRQV��\RX�PD\�ZDQW�D�VLQJOH�FRQQHFWLRQ�WR�VSDQ�PXOWLSOH�FOLHQW�UHTXHVWV��7KDW�LV��
\RX�PLJKW�ZDQW�WR�XVH�WKH�VDPH�FRQQHFWLRQ�RQ�PXOWLSOH�+70/�SDJHV��

7\SLFDOO\��\RX�XVH�SURSHUWLHV�RI�WKH�client�REMHFW�IRU�LQIRUPDWLRQ�WKDW�VSDQV�FOLHQW�UHTXHVWV��
+RZHYHU��WKH�YDOXH�RI�D�client�SURSHUW\�FDQQRW�EH�DQ�REMHFW��)RU�WKDW�UHDVRQ��\RX�FDQQRW�
VWRUH�D�SRRO�RI�GDWDEDVH�FRQQHFWLRQV�LQ�WKH�client�REMHFW��,QVWHDG��\RX�XVH�D�SRRO�RI�
FRQQHFWLRQV�VWRUHG�ZLWK�WKH�project�REMHFW��PDQDJLQJ�WKHP�DV�GHVFULEHG�LQ�WKLV�VHFWLRQ��,I�
\RX�XVH�WKLV�DSSURDFK��\RX�PD\�ZDQW�WR�HQFU\SW�XVHU�LQIRUPDWLRQ�IRU�VHFXULW\�UHDVRQV�

,Q�WKH�IROORZLQJ�H[DPSOH��D�FRQQHFWLRQ�DQG�D�WUDQVDFWLRQ�VSDQ�PXOWLSOH�FOLHQW�UHTXHVWV��7KH�
FRGH�VDYHV�WKH�FRQQHFWLRQ�DV�D�SURSHUW\�RI�WKH�sharedConns REMHFW��ZKLFK�LV�LWVHOI�D�
SURSHUW\�RI�WKH�project�REMHFW��7KH�sharedConns REMHFW�LV�QRW�D�SUHGHILQHG�-DYD6FULSW�
REMHFW��,W�LV�VLPSO\�FUHDWHG�E\�WKLV�VDPSOH�DQG�FRXOG�KDYH�DQ\�QDPH�\RX�FKRRVH�

%HFDXVH�WKH�VDPH�SRRO�LV�XVHG�E\�DOO�FOLHQWV��\RX�VKRXOG�FUHDWH�WKH�sharedConns�REMHFW�DQG�
FUHDWH�DQG�FRQQHFW�WKH�SRRO�LWVHOI�RQ�WKH�DSSOLFDWLRQ·V�LQLWLDO�SDJH��ZLWK�FRGH�VLPLODU�WR�WKLV�

CAUTION 7DNH�VSHFLDO�FDUH�ZLWK�WKLV�DSSURDFK�EHFDXVH�VWRULQJ�WKH�
FRQQHFWLRQ�LQ�WKLV�ZD\�PDNHV�LW�XQDYDLODEOH�IRU�RWKHU�XVHUV��
,I�DOO�WKH�FRQQHFWLRQV�DUH�XQDYDLODEOH��QHZ�UHTXHVWV�ZDLW�
XQWLO�VRPHRQH�H[SOLFLWO\�UHOHDVHV�D�FRQQHFWLRQ�RU�XQWLO�D�
FRQQHFWLRQ�WLPHV�RXW��7KLV�LV�HVSHFLDOO\�SUREOHPDWLF�IRU�
VLQJOH�WKUHDGHG�GDWDEDVH�OLEUDULHV���)RU�LQIRUPDWLRQ�VHWWLQJ�
XS�FRQQHFWLRQV�VR�WKDW�WKH\�DUH�UHWULHYHG�ZKHQ�LGOH�IRU�D�
ORQJ�WLPH��VHH�´5HWULHYLQJ�DQ�,GOH�&RQQHFWLRQ�µ�

project.sharedConns = new Object();
project.sharedConns.conns = new Object();
project.sharedConns.pool = new DbPool ("SYBASE", "sybaseserver",

"user", "password", "sybdb", 10, false);
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7KHQ��RQ�WKH�ILUVW�FOLHQW�SDJH�WKDW�DFFHVVHV�WKH�SRRO��IROORZ�WKLV�VWUDWHJ\�

// Generate a unique index to refer to this client, if that hasn’t
// already been done on another page.
if client.id == null {

client.id = ssjs_generateClientID();
}
// Set a variable to this pool, for convenience. 
var clientPool = project.sharedConns.pool;
// See whether the pool is connected. If not, redirect to a 
// special page to inform the user.
project.lock();
if (!clientPool.connected()) {

delete project.sharedConns.pool;
project.unlock();
redirect("noconnection.htm");

}
project.unlock();
// Get a connection from the pool and store it in the project 
object
project.sharedConns.conns[client.id] = clientPool.connection();
var clientConn = project.sharedConns.conns[client.id];
clientConn.beginTransaction();
cursor = clientConn.cursor("select * from customers", true");
// ... more database statements ... 
cursor.close();
}
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1RWLFH�WKDW�WKLV�SDJH�GRHV�QRW�UROO�EDFN�RU�FRPPLW�WKH�WUDQVDFWLRQ��7KH�FRQQHFWLRQ�UHPDLQV�
RSHQ�DQG�WKH�WUDQVDFWLRQ�FRQWLQXHV���7UDQVDFWLRQV�DUH�GLVFXVVHG�LQ�´0DQDJLQJ�7UDQVDFWLRQV�µ��
7KH�VHFRQG�+70/�SDJH�UHWULHYHV�WKH�FRQQHFWLRQ��EDVHG�RQ�WKH�YDOXH�RI�client.id�DQG�
FRQWLQXHV�ZRUNLQJ�ZLWK�WKH�GDWDEDVH�DV�IROORZV�

,Q�WKLV�VDPSOH��WKH�sharedConns�REMHFW�VWRUHV�D�VLQJOH�DbPool�REMHFW�DQG�WKH�FRQQHFWLRQV�
IRU�WKDW�SRRO�WKDW�DUH�FXUUHQWO\�LQ�XVH��<RXU�VLWXDWLRQ�FRXOG�EH�VLJQLILFDQWO\�PRUH�FRPSOH[��,I�
\RX�KDYH�D�IL[HG�VHW�RI�GDWDEDVH�SRROV��\RX�PLJKW�SUHGHILQH�D�VHSDUDWH�REMHFW�WR�VWRUH�WKH�
FRQQHFWLRQV�IRU�HDFK�SRRO��$OWHUQDWLYHO\��LI�\RX�KDYH�DQ�DUUD\�RI�SRROV�DQG�HDFK�SRRO�QHHGV�

// Retrieve the connection. 
var clientConn = project.sharedConns.conns[client.id];
// ... Do some more database operations ...
// In here, if the database operations succeed, set okay to 1.
// If there was a database error, set okay to 0. At the end,
// either commit or roll back the transaction on the basis of 
// its value.
if (okay) 

clientConn.commitTransaction();
else

clientConn.rollbackTransaction();
// Return the connection to the pool.
clientConn.release();
// Get rid of the object property value. You no longer need it. 
delete project.sharedConns.conns[client.id];
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FRQQHFWLRQV�WKDW�VSDQ�PXOWLSOH�UHTXHVWV��\RX�QHHG�WR�FUHDWH�DQ�DUUD\�RI�REMHFWV��HDFK�RI�ZKLFK�
VWRUHV�D�SRRO�DQG�DQ�DUUD\�RI�LWV�FRQQHFWLRQV��$V�DQRWKHU�ZULQNOH��LQVWHDG�RI�LPPHGLDWHO\�
UHGLUHFWLQJ�LI�WKH�SRRO�LVQ·W�FRQQHFWHG��D�FOLHQW�SDJH�PLJKW�WU\�WR�UHHVWDEOLVK�WKH�FRQQHFWLRQ�

,I�\RX�XVH�ssjs_generateClientID�DQG�VWRUH�WKH�,'�LQ�WKH�client�REMHFW��\RX�PD\�QHHG�
WR�SURWHFW�DJDLQVW�DQ�LQWUXGHU�JHWWLQJ�DFFHVV�WR�WKDW�,'�DQG�KHQFH�WR�VHQVLWLYH�LQIRUPDWLRQ�

Waiting for a Connection
7KHUH�DUH�D�IL[HG�QXPEHU�RI�FRQQHFWLRQV�LQ�D�FRQQHFWLRQ�SRRO�FUHDWHG�ZLWK�DbPool��,I�DOO�
FRQQHFWLRQV�DUH�LQ�XVH�GXULQJ�DQ�DFFHVV�DWWHPSW��WKHQ�\RXU�DSSOLFDWLRQ�ZDLWV�D�VSHFLILHG�WLPHRXW�
SHULRG�IRU�D�FRQQHFWLRQ�WR�EHFRPH�IUHH��<RX�FDQ�FRQWURO�KRZ�ORQJ�\RXU�DSSOLFDWLRQ�ZDLWV�

$VVXPH�WKDW�\RX·YH�GHILQHG�WKH�IROORZLQJ�SRRO�FRQWDLQLQJ�WKUHH�FRQQHFWLRQV�

pool = new DbPool ("ORACLE", "myserv", "user", "password", "", 3);

)XUWKHU�DVVXPH�WKDW�WKUHH�FOLHQWV�DFFHVV�WKH�DSSOLFDWLRQ�DW�WKH�VDPH�WLPH��HDFK�XVLQJ�RQH�RI�
WKHVH�FRQQHFWLRQV��1RZ��D�IRXUWK�FOLHQW�UHTXHVWV�D�FRQQHFWLRQ�ZLWK�WKH�IROORZLQJ�FDOO��

myconnection = pool.connection();

7KLV�FOLHQW�PXVW�ZDLW�IRU�RQH�RI�WKH�RWKHU�FOLHQWV�WR�UHOHDVH�D�FRQQHFWLRQ��,Q�WKLV�FDVH��EHFDXVH�
WKH�FDOO�WR�connection�GRHV�QRW�VSHFLI\�D�WLPHRXW�SHULRG��WKH�FOLHQW�ZDLWV�LQGHILQLWHO\�XQWLO�D�
FRQQHFWLRQ�LV�IUHHG��DQG�WKHQ�UHWXUQV�WKDW�FRQQHFWLRQ�

<RX�FDQ�VSHFLI\�D�GLIIHUHQW�WLPHRXW�SHULRG�E\�VXSSO\LQJ�DUJXPHQWV�WR�WKH�connection�
PHWKRG��7KH�VHFRQG�DUJXPHQW�WR�WKH�connection�PHWKRG�LV�D�WLPHRXW�SHULRG��H[SUHVVHG�LQ�
VHFRQGV��,I�\RX�VSHFLI\���DV�WKH�WLPHRXW��WKH�V\VWHP�ZDLWV�LQGHILQLWHO\��)RU�H[DPSOH��WKH�
IROORZLQJ�FRGH�KDV�WKH�FRQQHFWLRQ�ZDLW�RQO\����VHFRQGV�EHIRUH�WLPLQJ�RXW��

myconnection = pool.connection ("Name of Connection", 30);
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,I�QR�FRQQHFWLRQ�EHFRPHV�DYDLODEOH�ZLWKLQ�WKH�VSHFLILHG�WLPH�RXW�SHULRG��WKH�PHWKRG�UHWXUQV�
QXOO��DQG�DQ�HUURU�PHVVDJH�LV�VHW�LQ�WKH�PLQRU�HUURU�PHVVDJH��<RX�FDQ�REWDLQ�WKLV�PHVVDJH�E\�
FDOOLQJ�WKH�minorErrorMessage�PHWKRG�RI�pool��,I�\RXU�FDOO�WR�connection�WLPHV�RXW��
\RX�PD\�ZDQW�WR�IUHH�RQH�E\�GLVFRQQHFWLQJ�DQ�H[LVWLQJ�FRQQHFWLRQ��)RU�PRUH�LQIRUPDWLRQ��VHH�
´5HWULHYLQJ�DQ�,GOH�&RQQHFWLRQ�µ

Retrieving an Idle Connection
:KHQ�\RXU�DSSOLFDWLRQ�UHTXHVWV�D�FRQQHFWLRQ�IURP�D�DbPool�REMHFW��LW�PD\�QRW�JHW�RQH��<RXU�
RSWLRQV�DW�WKLV�SRLQW�GHSHQG�RQ�WKH�DUFKLWHFWXUH�RI�\RXU�DSSOLFDWLRQ��

,I�HDFK�FRQQHFWLRQ�ODVWV�RQO\�IRU�WKH�OLIHWLPH�RI�D�VLQJOH�FOLHQW�UHTXHVW��WKH�XQDYDLODELOLW\�RI�
FRQQHFWLRQV�FDQQRW�EH�GXH�WR�D�XVHU·V�OHDYLQJ�DQ�DSSOLFDWLRQ�LGOH�IRU�D�VLJQLILFDQW�SHULRG�RI�
WLPH��,W�FDQ�RQO\�EH�EHFDXVH�DOO�WKH�FRGH�RQ�D�VLQJOH�SDJH�RI�-DYD6FULSW�KDV�QRW�ILQLVKHG�
H[HFXWLQJ��,Q�WKLV�VLWXDWLRQ��\RX�VKRXOG�QRW�WU\�WR�WHUPLQDWH�FRQQHFWLRQ�WKDW�LV�LQ�XVH�DQG�UHXVH�
LW��,I�\RX�WHUPLQDWH�WKH�FRQQHFWLRQ�DW�WKLV�WLPH��\RX�UXQ�D�VLJQLILFDQW�ULVN�RI�OHDYLQJ�WKDW�WKUHDG�
RI�H[HFXWLRQ�LQ�DQ�LQFRQVLVWHQW�VWDWH��,QVWHDG��\RX�VKRXOG�PDNH�VXUH�WKDW�\RXU�DSSOLFDWLRQ�
UHOHDVHV�HDFK�FRQQHFWLRQ�DV�VRRQ�DV�LW�LV�ILQLVKHG�XVLQJ�LW��,I�\RX�GRQ·W�ZDQW�WR�ZDLW�IRU�D�
FRQQHFWLRQ��\RX·OO�KDYH�WR�SUHVHQW�\RXU�XVHU�ZLWK�DQRWKHU�FKRLFH�

,I��E\�FRQWUDVW��D�FRQQHFWLRQ�VSDQV�PXOWLSOH�FOLHQW�UHTXHVWV��\RX�PD\�ZDQW�WR�UHWULHYH�LGOH�
FRQQHFWLRQV��,Q�WKLV�VLWXDWLRQ��D�FRQQHFWLRQ�FDQ�EHFRPH�LGOH�EHFDXVH�WKH�XVHU�GLG�QRW�ILQLVK�D�
WUDQVDFWLRQ��)RU�H[DPSOH��DVVXPH�WKDW�D�XVHU�VXEPLWV�GDWD�RQ�WKH�ILUVW�SDJH�RI�DQ�DSSOLFDWLRQ�
DQG�WKDW�WKH�GDWD�VWDUWV�D�PXOWLSDJH�GDWDEDVH�WUDQVDFWLRQ��,QVWHDG�RI�VXEPLWWLQJ�GDWD�IRU�WKH�
FRQWLQXDWLRQ�RI�WKH�WUDQVDFWLRQ�RQ�WKH�QH[W�SDJH��WKH�XVHU�YLVLWV�DQRWKHU�VLWH�DQG�QHYHU�UHWXUQV�
WR�WKLV�DSSOLFDWLRQ��%\�GHIDXOW��WKH�FRQQHFWLRQ�UHPDLQV�RSHQ�DQG�FDQQRW�EH�XVHG�E\�RWKHU�
FOLHQWV�WKDW�DFFHVV�WKH�DSSOLFDWLRQ�

<RX�FDQ�PDQXDOO\�UHWULHYH�WKH�FRQQHFWLRQ�E\�FOHDQLQJ�XS�DIWHU�LW�DQG�UHOHDVLQJ�LW�WR�WKH�GDWDEDVH�
SRRO��7R�GR�VR��ZULWH�IXQFWLRQV�VXFK�DV�WKH�IROORZLQJ�WR�SHUIRUP�WKHVH�DFWLYLWLHV�

� Bucket��'HILQH�DQ�REMHFW�W\SH��FDOOHG�bucket�LQ�WKLV�H[DPSOH��WR�KROG�D�FRQQHFWLRQ�DQG�
D�WLPHVWDPS��

� MarkBucket��0DUN�D�bucket�REMHFW�ZLWK�WKH�FXUUHQW�WLPHVWDPS��

� RetrieveConnections��7UDYHUVH�DQ�DUUD\�RI�FRQQHFWLRQV�ORRNLQJ�IRU�Connection�
REMHFWV�WKDW�KDYHQ·W�EHHQ�DFFHVVHG�ZLWKLQ�D�FHUWDLQ�WLPH�OLPLW�DQG�XVH�CleanBucket�
�GHVFULEHG�QH[W��WR�UHWULHYH�WKH�REMHFW�

� CleanBucket��&ORVH�FXUVRUV��DQG�SRVVLEO\�VWRUHG�SURFHGXUHV�DQG�UHVXOW�VHWV���UROO�EDFN�RU�
FRPPLW�DQ\�RSHQ�WUDQVDFWLRQ��DQG�UHWXUQ�WKH�FRQQHFWLRQ�EDFN�WR�WKH�SRRO��

<RXU�DSSOLFDWLRQ�FRXOG�XVH�WKHVH�IXQFWLRQV�DV�IROORZV�

1. When you get a new connection, call Bucket to create a bucket object.
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2. On any page that accesses the connection, call MarkBucket to update the 
timestamp. 

3. If the application times out trying to get a connection from the pool, call 
RetrieveConnection to look for idle connections, close any open cursors, 
commit or rollback pending transactions, and release idle connections back to 
the pool. 

4. If a connection was returned to the pool, then try and get the connection from 
the pool. 

$OVR��RQ�HDFK�SDJH�ZKHUH�\RXU�DSSOLFDWLRQ�XVHV�D�FRQQHFWLRQ��LW�QHHGV�WR�EH�DZDUH�WKDW�DQRWKHU�
WKUHDG�PD\�KDYH�GLVFRQQHFWHG�WKH�FRQQHFWLRQ�EHIRUH�WKLV�SDJH�ZDV�UHDFKHG�E\�WKLV�FOLHQW�

Creating a Bucket. 7KH�EXFNHW�KROGV�D�FRQQHFWLRQ�DQG�D�WLPHVWDPS��7KLV�VDPSOH�
FRQVWUXFWRU�IXQFWLRQ�WDNHV�D�FRQQHFWLRQ�DV�LWV�RQO\�SDUDPHWHU�

<RX�FDOO�WKLV�IXQFWLRQ�WR�FUHDWH�D�EXFNHW�IRU�WKH�FRQQHFWLRQ�DV�VRRQ�DV�\RX�JHW�WKH�FRQQHFWLRQ�
IURP�WKH�FRQQHFWLRQ�SRRO��<RX�PLJKW�DGG�RWKHU�SURSHUWLHV�WR�WKH�FRQQHFWLRQ�EXFNHW��)RU�
LQVWDQFH��\RXU�DSSOLFDWLRQ�PD\�FRQWDLQ�D�FXUVRU�WKDW�VSDQV�FOLHQW�UHTXHVWV��,Q�WKLV�FDVH��\RX�
FRXOG�XVH�D�SURSHUW\�WR�DGG�WKH�FXUVRU�WR�WKH�EXFNHW��VR�WKDW�\RX�FDQ�FORVH�DQ�RSHQ�FXUVRU�ZKHQ�
UHWULHYLQJ�WKH�FRQQHFWLRQ��<RX�VWRUH�WKH�FXUVRU�LQ�WKH�EXFNHW�DW�WKH�WLPH�\RX�FUHDWH�LW��DV�VKRZQ�
LQ�WKH�IROORZLQJ�VWDWHPHQW�

myBucket.openCursor = 
myBucket.connection.cursor("select * from customer", true);

Marking the Bucket. 7KH�MarkBucket�IXQFWLRQ�WDNHV�D�Bucket�REMHFW�DV�D�SDUDPHWHU�DQG�
VHWV�WKH�lastModified�ILHOG�WR�WKH�FXUUHQW�WLPH��

function MarkBucket(bucket) 
{

bucket.lastModified = new Date();
}

// Constructor for Bucket 
function Bucket(c)
{

this.connection = c;
this.lastModified = new Date();

}
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&DOO�MarkBucket�RQ�HDFK�SDJH�RI�WKH�DSSOLFDWLRQ�WKDW�XVHV�WKH�FRQQHFWLRQ�FRQWDLQHG�LQ�WKH�
EXFNHW��7KLV�UHVHWV�lastModified�WR�WKH�FXUUHQW�GDWH�DQG�SUHYHQWV�WKH�FRQQHFWLRQ�IURP�
DSSHDULQJ�LGOH�DQG�KHQFH�ULSH�IRU�UHWULHYDO��

Retrieving Old Connections. RetrieveConnections�VFDQV�DQ�DUUD\�RI�Bucket�
REMHFWV��VHDUFKLQJ�IRU�FRQQHFWLRQ�EXFNHWV�ZKRVH�WLPHVWDPS�SUHGDWHV�D�FHUWDLQ�WLPH��,I�RQH�LV�
IRXQG��WKHQ�WKH�IXQFWLRQ�FDOOV�CleanBucket��GHVFULEHG�QH[W��WR�UHWXUQ�WKH�FRQQHFWLRQ�WR�WKH�
GDWDEDVH�SRRO��

// Retrieve connections idle for the specified number of minutes. 
function RetrieveConnections(BucketArray, timeout) 
{

var i;
var count = 0;
var now;
now = new Date();
// Do this loop for each bucket in the array. 
for (i in BucketArray) {
// Compute the time difference between now and the last
// modified date. This difference is expressed in 

milliseconds.
// If it is greater than the timeout value, then call the 

clean
// out function.
if ((now - i.lastModified)/60000) > timeout) {

CleanBucket(i);
// Get rid of the bucket, because it’s no longer being 

used. 
delete i;
count = count + 1;

}
}
return count;

}
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Cleaning Up a Bucket. 2QFH�LW�KDV�EHHQ�GHWHUPLQHG�WKDW�D�FRQQHFWLRQ�VKRXOG�EH�UHWULHYHG�
�ZLWK�WKH�RetrieveConnections�IXQFWLRQ���\RX�QHHG�D�IXQFWLRQ�WR�FOHDQ�XS�WKH�GHWDLOV�RI�
WKH�FRQQHFWLRQ�DQG�WKHQ�UHOHDVH�LW�EDFN�WR�WKH�GDWDEDVH�SRRO��7KLV�VDPSOH�IXQFWLRQ�FORVHV�RSHQ�
FXUVRUV��UROOV�EDFN�RSHQ�WUDQVDFWLRQV��DQG�WKHQ�UHOHDVHV�WKH�FRQQHFWLRQ�

CleanBucket�DVVXPHV�WKDW�WKLV�EXFNHW�FRQWDLQV�DQ�RSHQ�FXUVRU�DQG�LWV�FRQQHFWLRQ�KDV�DQ�
RSHQ�WUDQVDFWLRQ��,W�DOVR�DVVXPHV�QR�VWRUHG�SURFHGXUHV�RU�UHVXOW�VHWV�H[LVW��,Q�\RXU�DSSOLFDWLRQ��
\RX�PD\�ZDQW�WR�GR�VRPH�RWKHU�FKHFNLQJ�

Pulling It All Together.��7KH�IROORZLQJ�VDPSOH�FRGH�XVHV�WKH�IXQFWLRQV�MXVW�GHILQHG�WR�
UHWULHYH�FRQQHFWLRQV�WKDW�KDYHQ·W�EHHQ�UHIHUHQFHG�ZLWKLQ����PLQXWHV��)LUVW��FUHDWH�D�VKDUHG�
FRQQHFWLRQV�DUUD\�DQG�D�GDWDEDVH�SRRO�ZLWK�ILYH�FRQQHFWLRQV�

1RZ�XVH�WKH�IROORZLQJ�FRGH�WR�WU\�WR�JHW�D�FRQQHFWLRQ��$IWHU�FUHDWLQJ�WKH�SRRO��JHQHUDWH�D�FOLHQW�
,'�DQG�XVH�WKDW�DV�DQ�LQGH[�LQWR�WKH�FRQQHFWLRQ�DUUD\��1H[W��WU\�WR�JHW�D�FRQQHFWLRQ��,I�D�
WLPHRXW�RFFXUV��WKHQ�FDOO�RetrieveConnections�WR�UHWXUQ�ROG�FRQQHFWLRQV�WR�WKH�SRRO��,I�
RetrieveConnections�UHWXUQV�D�FRQQHFWLRQ�WR�WKH�SRRO��WU\�WR�JHW�WKH�FRQQHFWLRQ�DJDLQ��,I�

function CleanBucket(bucket)
{

bucket.openCursor.close();
bucket.connection.rollbackTransaction();
bucket.connection.release();

}

if ( project.sharedConns == null ) {
project.sharedConns = new Object(); 
project.sharedConns.pool = new DbPool ("ORACLE", "mydb",
"user", "password", "", 5, false);
if ( project.sharedConns.pool.connected() ) {
project.sharedConns.connections = new Object();
}
else {
delete project.sharedConns;
}

}
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\RX�VWLOO�FDQ·W�JHW�D�FRQQHFWLRQ��UHGLUHFW�WR�DQRWKHU�SDJH�VD\LQJ�WKHUH�DUH�QR�PRUH�IUHH�
FRQQHFWLRQV��,I�D�FRQQHFWLRQ�LV�UHWULHYHG��VWRUH�LW�LQ�D�QHZ�FRQQHFWLRQ�EXFNHW�DQG�VWRUH�WKDW�
FRQQHFWLRQ�EXFNHW�LQ�WKH�VKDUHG�FRQQHFWLRQV�DUUD\��

if ( project.sharedConns != null ) {
var pool = project.sharedConns.pool;
// This code is run only if the pool is already connected. 
// If it is not, presumably you’d have code to connect. 
if ( pool.connected() == true ) {
// Generate the client ID. 
client.id = ssjs_generateClientID();
// Try to get a connection. 
var connection = pool.connection("my connection", 30);
// If the connection is null, then none was available within
// the specified time limit. Try and retrieve old connections. 
if (connection == null) {

// Retrieve connections not used for the last 10 minutes.
var count = 

RetrieveConnections(project.sharedConns.connections, 10);
// If count is nonzero, you made some connections 

available.
if (count != 0){

connection = pool.connection("my connection", 30);
// If connection is still null, give up. 
if (connection == null)
redirect("nofreeconnections.htm");

}
else {

// Give up. 
redirect("nofreeconnections.htm");

}}
// If you got this far, you have a connection and can proceed.
// Put this connection in a new bucket, start a transaction,
// get a cursor, store that in the bucket, and continue. 
project.sharedConns.connections[client.id] = 

new Bucket(connection);
connection.beginTransaction();
project.sharedConns.connections[client.id].cursor =

connection.cursor("select * from customer", true);
// Mark the connection bucket as used. 
MarkBucket(project.sharedConns.connections[client.id]);
// Database statements. 
...

}
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,Q�WKH�QH[W�SDJH�RI�WKH�PXOWLSDJH�WUDQVDFWLRQ��SHUIRUP�PRUH�GDWDEDVH�RSHUDWLRQV�RQ�WKH�
FRQQHFWLRQ��$IWHU�WKH�ODVW�GDWDEDVH�RSHUDWLRQ�WR�WKH�FRQQHFWLRQ��PDUN�WKH�FRQQHFWLRQ�EXFNHW�

var Bucket = project.sharedConns.connections[client.id];
if ( Bucket == null) {

// Reconnect 
}
else {

// Interact with the database. 
...
// The last database operation on the page. 
row = Bucket.cursor.next();
row.customerid = 666;
Bucket.openCursor.insertRow("customer");
// Mark the connection bucket as having been used on this 

page. 
MarkBucket(Bucket);

}
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Chapter 9

Working with a Database

7KLV�FKDSWHU�GLVFXVVHV�ZRUNLQJ�ZLWK�'%���,QIRUPL[��2'%&��2UDFOH��RU�6\EDVH�UHODWLRQDO�
GDWDEDVHV��,W�GHVFULEHV�KRZ�WR�UHWULHYH�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH�DQG�XVH�LW�LQ�\RXU�
DSSOLFDWLRQ��KRZ�WR�ZRUN�ZLWK�GDWDEDVH�WUDQVDFWLRQV��DQG�KRZ�WR�H[HFXWH�GDWDEDVH�VWRUHG�
SURFHGXUHV�

5HPHPEHU�WKDW�LI�\RXU�DSSOLFDWLRQ�UXQV�RQ�1HWVFDSH�)DVW7UDFN�6HUYHU�LQVWHDG�RI�L3ODQHW�:HE�
6HUYHU��LW�FDQ�DFFHVV�RQO\�GDWDEDVHV�RQ�VHUYHUV�XVLQJ�WKH�2'%&�VWDQGDUG��

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� ,QWHUDFWLQJ�ZLWK�D�5HODWLRQDO�'DWDEDVH

� $XWRPDWLFDOO\�'LVSOD\LQJ�4XHU\�5HVXOWV

� ([HFXWLQJ�$UELWUDU\�64/�6WDWHPHQWV

� 0DQLSXODWLQJ�4XHU\�5HVXOWV�ZLWK�&XUVRUV

� 0DQDJLQJ�7UDQVDFWLRQV

� :RUNLQJ�ZLWK�%LQDU\�'DWD

� &DOOLQJ�6WRUHG�3URFHGXUHV

Interacting with a Relational Database
7KH�/LYH:LUH�'DWDEDVH�6HUYLFH�DOORZV�\RX�WR�LQWHUDFW�ZLWK�D�UHODWLRQDO�GDWDEDVH�LQ�PDQ\�ZD\V��
<RX�FDQ�GR�DOO�RI�WKH�IROORZLQJ�

� 3HUIRUP�GDWDEDVH�TXHULHV�DQG�KDYH�WKH�UXQWLPH�HQJLQH�DXWRPDWLFDOO\�IRUPDW�WKH�UHVXOWV�IRU�
\RX��

� 8VH�FXUVRUV�WR�SHUIRUP�GDWDEDVH�TXHULHV�DQG�SUHVHQW�WKH�UHVXOWV�LQ�DQ�DSSOLFDWLRQ�VSHFLILF�
ZD\�RU�XVH�WKH�UHVXOWV�LQ�SHUIRUPLQJ�FDOFXODWLRQV�
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Automatically Displaying Query Results
� 8VH�FXUVRUV�WR�FKDQJH�LQIRUPDWLRQ�LQ�\RXU�GDWDEDVH�

� 8VH�WUDQVDFWLRQV�WR�PDQDJH�\RXU�GDWDEDVH�LQWHUDFWLRQV�

� 3HUIRUP�64/�SURFHVVLQJ�QRW�LQYROYLQJ�FXUVRUV��

� 5XQ�GDWDEDVH�VWRUHG�SURFHGXUHV��

)RU�LQIRUPDWLRQ�RQ�KRZ�WR�VHW�XS�DQG�PDQDJH�\RXU�GDWDEDVH�FRQQHFWLRQV��VHH�&KDSWHU����
´&RQQHFWLQJ�WR�D�'DWDEDVH�µ

Automatically Displaying Query Results
7KH�VLPSOHVW�DQG�TXLFNHVW�ZD\�WR�GLVSOD\�WKH�UHVXOWV�RI�GDWDEDVH�TXHULHV�LV�WR�XVH�WKH�
SQLTable�PHWKRG�RI�D�Connection�REMHFW��7KH�SQLTable�PHWKRG�WDNHV�DQ�64/�SELECT�
VWDWHPHQW�DQG�UHWXUQV�DQ�+70/�WDEOH��(DFK�URZ�DQG�FROXPQ�LQ�WKH�TXHU\�LV�D�URZ�DQG�FROXPQ�
RI�WKH�WDEOH��7KH�+70/�WDEOH�DOVR�KDV�FROXPQ�KHDGLQJV�IRU�HDFK�FROXPQ�LQ�WKH�GDWDEDVH�WDEOH�

7KH�SQLTable�PHWKRG�GRHV�QRW�JLYH�\RX�FRQWURO�RYHU�IRUPDWWLQJ�RI�WKH�RXWSXW��)XUWKHUPRUH��
LI�WKDW�RXWSXW�FRQWDLQV�D�Blob�REMHFW��WKDW�REMHFW�GRHV�QRW�GLVSOD\�DV�DQ�LPDJH���)RU�
LQIRUPDWLRQ�RQ�EOREV��VHH�´:RUNLQJ�ZLWK�%LQDU\�'DWD�µ��,I�\RX�ZDQW�WR�FXVWRPL]H�WKH�
DSSHDUDQFH�RI�WKH�RXWSXW��XVH�D�GDWDEDVH�FXUVRU�WR�FUHDWH�\RXU�RZQ�GLVSOD\�IXQFWLRQ��)RU�PRUH�
LQIRUPDWLRQ��VHH�´0DQLSXODWLQJ�4XHU\�5HVXOWV�ZLWK�&XUVRUV�µ

$V�DQ�H[DPSOH��LI�myconn�LV�D�Connection�REMHFW��WKH�IROORZLQJ�-DYD6FULSW�VWDWHPHQW�GLVSOD\V�
WKH�UHVXOWV�RI�WKH�GDWDEDVH�TXHU\�LQ�D�WDEOH�

myconn.SQLTable("select * from videos");

7KH�IROORZLQJ�LV�WKH�ILUVW�SDUW�RI�WKH�WDEOH�WKDW�FRXOG�EH�JHQHUDWHG�E\�WKHVH�VWDWHPHQWV�

Table 0.2

Title ID Year Category Quantity On 
Hand

Synopsis

A Clockwork 
Orange

1 1975 Science 
Fiction

5 3 Little Alex and his droogies stop by 
the Miloko bar for a refreshing 
libation before a wild night on the 
town. 

Philadelphia Story 1 1940 Romanti
c 
Comedy

Katherine Hepburn and Cary Grant 
are reunited on the eve of her 
remarriage, with Jimmy Stewart for 
complications.
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Executing Arbitrary SQL Statements
7KH�execute�PHWKRG�RI�D�Connection�REMHFW�HQDEOHV�DQ�DSSOLFDWLRQ�WR�H[HFXWH�DQ�DUELWUDU\�
64/�VWDWHPHQW��8VLQJ�execute�LV�UHIHUUHG�WR�DV�SHUIRUPLQJ passthrough SQL��EHFDXVH�LW�
SDVVHV�64/�GLUHFWO\�WR�WKH�VHUYHU�

<RX�FDQ�XVH�execute�IRU�DQ\�GDWD�GHILQLWLRQ�ODQJXDJH��''/��RU�GDWD�PDQLSXODWLRQ�ODQJXDJH�
�'0/��64/�VWDWHPHQW�VXSSRUWHG�E\�WKH�GDWDEDVH�VHUYHU��([DPSOHV�LQFOXGH�CREATE��ALTER��
DQG�DROP��:KLOH�\RX�FDQ�XVH�LW�WR�H[HFXWH�DQ\�64/�VWDWHPHQW��\RX�FDQQRW�UHWXUQ�GDWD�ZLWK�WKH�
execute�PHWKRG��

1RWLFH�WKDW�execute�LV�IRU�SHUIRUPLQJ�VWDQGDUG�64/�VWDWHPHQWV��QRW�IRU�SHUIRUPLQJ�
H[WHQVLRQV�WR�64/�SURYLGHG�E\�D�SDUWLFXODU�GDWDEDVH�YHQGRU��)RU�H[DPSOH��\RX�FDQQRW�FDOO�WKH�
2UDFOH�describe�IXQFWLRQ�RU�WKH�,QIRUPL[�load�IXQFWLRQ�IURP�WKH�execute�PHWKRG�

7R�SHUIRUP�SDVVWKURXJK�64/�VWDWHPHQWV��VLPSO\�SURYLGH�WKH�64/�VWDWHPHQW�DV�WKH�SDUDPHWHU�
WR�WKH�execute�PHWKRG��)RU�H[DPSOH��\RX�PLJKW�ZDQW�WR�UHPRYH�D�WDEOH�IURP�WKH�GDWDEDVH�
WKDW�LV�UHIHUUHG�WR�E\�WKH�project�REMHFW·V�oldtable�SURSHUW\��7R�GR�VR��\RX�FDQ�XVH�WKLV�
PHWKRG�FDOO�

connobj.execute("DROP TABLE " + project.oldtable);

NOTE :KHQ�XVLQJ�execute��\RXU�64/�VWDWHPHQW�PXVW�VWULFWO\�
FRQIRUP�WR�WKH�64/�V\QWD[�UHTXLUHPHQWV�RI�WKH�GDWDEDVH�
VHUYHU��)RU�H[DPSOH��VRPH�VHUYHUV�UHTXLUH�HDFK�64/�
VWDWHPHQW�WR�EH�WHUPLQDWHG�E\�D�VHPLFRORQ��)RU�PRUH�
LQIRUPDWLRQ��VHH�\RXU�GDWDEDVH�VHUYHU�GRFXPHQWDWLRQ�
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Manipulating Query Results with Cursors
,I�\RX�KDYH�QRW�H[SOLFLWO\�VWDUWHG�D�WUDQVDFWLRQ��WKH�VLQJOH�VWDWHPHQW�LV�FRPPLWWHG�DXWRPDWLFDOO\��
)RU�PRUH�LQIRUPDWLRQ�RQ�WUDQVDFWLRQ�FRQWURO��VHH�´0DQDJLQJ�7UDQVDFWLRQV�µ

7R�SHUIRUP�VRPH�DFWLRQV��VXFK�DV�FUHDWLQJ�RU�GHOHWLQJ�D�WDEOH��\RX�PD\�QHHG�WR�KDYH�SULYLOHJHV�
JUDQWHG�E\�\RXU�GDWDEDVH�DGPLQLVWUDWRU��5HIHU�WR�\RXU�GDWDEDVH�VHUYHU�GRFXPHQWDWLRQ�IRU�PRUH�
LQIRUPDWLRQ��RU�DVN�\RXU�GDWDEDVH�DGPLQLVWUDWRU�

Manipulating Query Results with Cursors
,Q�PDQ\�VLWXDWLRQV��\RX�GR�QRW�VLPSO\�ZDQW�WR�GLVSOD\�D�WDEOH�RI�TXHU\�UHVXOWV��<RX�PD\�ZDQW�WR�
FKDQJH�WKH�IRUPDWWLQJ�RI�WKH�UHVXOW�RU�HYHQ�GR�DUELWUDU\�SURFHVVLQJ��UDWKHU�WKDQ�GLVSOD\LQJ�LW�DW�
DOO��7R�PDQLSXODWH�TXHU\�UHVXOWV��\RX�ZRUN�ZLWK�D�GDWDEDVH�FXUVRU�UHWXUQHG�E\�D�GDWDEDVH�TXHU\��
7R�FUHDWH�DQ�LQVWDQFH�RI�WKH�Cursor�FODVV��FDOO�D�Connection�REMHFW·V�cursor�PHWKRG��
SDVVLQJ�DQ�64/�SELECT�VWDWHPHQW�DV�LWV�SDUDPHWHU��

<RX�FDQ�WKLQN�RI�D�FXUVRU�DV�D�YLUWXDO�WDEOH��ZLWK�URZV�DQG�FROXPQV�VSHFLILHG�E\�WKH�TXHU\��$�
FXUVRU�DOVR�LPSOLHV�WKH�QRWLRQ�RI�D�current row��ZKLFK�LV�HVVHQWLDOO\�D�SRLQWHU�WR�D�URZ�LQ�WKH�
YLUWXDO�WDEOH��:KHQ�\RX�SHUIRUP�RSHUDWLRQV�ZLWK�D�FXUVRU��WKH\�XVXDOO\�DIIHFW�WKH�FXUUHQW�URZ�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�PHWKRGV�DQG�SURSHUWLHV�RI�WKH�Cursor�FODVV�

NOTE :KHQ�ILQLVKHG��FORVH�WKH�GDWDEDVH�FXUVRU�E\�FDOOLQJ�LWV�
close�PHWKRG��$�GDWDEDVH�FRQQHFWLRQ�FDQQRW�EH�UHOHDVHG�
XQWLO�DOO�DVVRFLDWHG�FXUVRUV�KDYH�EHHQ�FORVHG��)RU�H[DPSOH��
LI�\RX�FDOO�D�Connection�REMHFW·V�release�PHWKRG�DQG�
WKDW�FRQQHFWLRQ�KDV�DQ�DVVRFLDWHG�FXUVRU�WKDW�KDV�QRW�EHHQ�
FORVHG��WKH�FRQQHFWLRQ�LV�QRW�DFWXDOO\�UHOHDVHG�XQWLO�\RX�
FORVH�WKH�FXUVRU��

Table  9-1 Cursor properties and methods 

Method or Property Description

colName Properties corresponding to each column in the cursor. 
The name of each colName property is the name of a 
column in the database.

close Disposes of the cursor.

columns Returns the number of columns in the cursor.

columnName Returns the name of a column in the cursor.
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)RU�FRPSOHWH�LQIRUPDWLRQ�RQ�WKHVH�PHWKRGV��VHH�WKH�GHVFULSWLRQ�RI�WKH�Cursor�FODVV�LQ�WKH�
6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

Creating a Cursor
2QFH�DQ�DSSOLFDWLRQ�LV�FRQQHFWHG�WR�D�GDWDEDVH��\RX�FDQ�FUHDWH�D�FXUVRU�E\�FDOOLQJ�WKH�cursor�
PHWKRG�RI�WKH�DVVRFLDWHG�database�RU�Connection�REMHFW��&UHDWLQJ�WKH�Cursor�REMHFW�DOVR�
RSHQV�WKH�FXUVRU�LQ�WKH�GDWDEDVH��<RX�GR�QRW�QHHG�D�VHSDUDWH�RSHQ�FRPPDQG��<RX�FDQ�VXSSO\�
WKH�IROORZLQJ�LQIRUPDWLRQ�ZKHQ�FUHDWLQJ�D�Cursor�REMHFW��

� $Q�64/�SELECT�VWDWHPHQW�VXSSRUWHG�E\�WKH�GDWDEDVH�VHUYHU��7R�HQVXUH�GDWDEDVH�
LQGHSHQGHQFH��XVH�64/�������FRPSOLDQW�V\QWD[��7KH�FXUVRU�LV�FUHDWHG�DV�D�YLUWXDO�WDEOH�RI�
WKH�UHVXOWV�RI�WKLV�64/�VWDWHPHQW�

� $Q�RSWLRQDO�%RROHDQ�SDUDPHWHU�LQGLFDWLQJ�ZKHWKHU�\RX�ZDQW�DQ�XSGDWDEOH�FXUVRU��8VH�WKLV�
SDUDPHWHU�RQO\�LI�\RX�ZDQW�WR�FKDQJH�WKH�FRQWHQW�RI�WKH�GDWDEDVH��DV�GHVFULEHG�LQ�
´&KDQJLQJ�'DWDEDVH�,QIRUPDWLRQ�µ�,W�LV�QRW�DOZD\V�SRVVLEOH�WR�FUHDWH�DQ�XSGDWDEOH�FXUVRU�
IRU�HYHU\�64/�VWDWHPHQW��WKLV�LV�FRQWUROOHG�E\�WKH�GDWDEDVH��)RU�H[DPSOH��LI�WKH�SELECT�
VWDWHPHQW�LV�select count(*) from videos��\RX�FDQQRW�FUHDWH�DQ�XSGDWDEOH�FXUVRU�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�D�FXUVRU�IRU�UHFRUGV�IURP�WKH�CUSTOMER�WDEOH��
7KH�UHFRUGV�FRQWDLQ�WKH�FROXPQV�id��name��DQG�city�DQG�DUH�RUGHUHG�E\�WKH�YDOXH�RI�WKH�id�
FROXPQ�

custs = connobj.cursor ("select id, name, city
from customer order by id");

7KLV�VWDWHPHQW�VHWV�WKH�YDULDEOH�custs�WR�D�Cursor�REMHFW��7KH�64/�TXHU\�PLJKW�UHWXUQ�WKH�
IROORZLQJ�URZV��

1 Sally Smith Suva
2 Jane Doe Cupertino
3 John Brown Harper’s Ferry

next Makes the next row in the cursor the current row.

insertRow Inserts a new row into the specified table.

updateRow Updates records in the current row of the specified table.

deleteRow Deletes the current row of the specified table.

Table  9-1 Cursor  properties and methods  (Continued)

Method or Property Description
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<RX�FDQ�WKHQ�DFFHVV�WKLV�LQIRUPDWLRQ�XVLQJ�PHWKRGV�RI�WKH�custs�Cursor�REMHFW��7KLV�REMHFW�
KDV�id��name��DQG�city�SURSHUWLHV��FRUUHVSRQGLQJ�WR�WKH�FROXPQV�LQ�WKH�YLUWXDO�WDEOH�

:KHQ�\RX�LQLWLDOO\�FUHDWH�D�Cursor�REMHFW��WKH�SRLQWHU�LV�SRVLWLRQHG�MXVW�EHIRUH�WKH�ILUVW�URZ�LQ�
WKH�YLUWXDO�WDEOH��7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�KRZ�\RX�FDQ�JHW�LQIRUPDWLRQ�IURP�WKH�YLUWXDO�
WDEOH�

<RX�FDQ�DOVR�XVH�WKH�VWULQJ�FRQFDWHQDWLRQ�RSHUDWRU�����DQG�VWULQJ�YDULDEOHV��VXFK�DV�client�RU�
request�SURSHUW\�YDOXHV��ZKHQ�FRQVWUXFWLQJ�D�SELECT�VWDWHPHQW��)RU�H[DPSOH��WKH�IROORZLQJ�
FDOO�XVHV�D�SUHYLRXVO\�VWRUHG�FXVWRPHU�,'�WR�IXUWKHU�FRQVWUDLQ�WKH�TXHU\�

custs = connobj.cursor ("select * from customer where id = "
+ client.customerID);
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<RX�FDQ�HQFRXQWHU�YDULRXV�SUREOHPV�ZKHQ�\RX�WU\�WR�FUHDWH�D�Cursor�REMHFW��)RU�H[DPSOH��LI�
WKH�SELECT�VWDWHPHQW�LQ�\RXU�FDOO�WR�WKH�cursor�PHWKRG�UHIHUV�WR�D�QRQH[LVWHQW�WDEOH��WKH�
GDWDEDVH�UHWXUQV�DQ�HUURU�DQG�WKH�cursor�PHWKRG�UHWXUQV�QXOO�LQVWHDG�RI�D�Cursor�REMHFW��,Q�
WKLV�VLWXDWLRQ��\RX�VKRXOG�XVH�WKH�majorErrorCode�DQG�majorErrorMessage�PHWKRGV�WR�
GHWHUPLQH�ZKDW�HUURU�KDV�RFFXUUHG�

$V�D�VHFRQG�H[DPSOH��VXSSRVH�WKH�SELECT�VWDWHPHQW�UHIHUV�WR�D�WDEOH�WKDW�H[LVWV�EXW�KDV�QR�
URZV��,Q�WKLV�FDVH��WKH�GDWDEDVH�PD\�QRW�UHWXUQ�DQ�HUURU��DQG�WKH�cursor�PHWKRG�UHWXUQV�D�
YDOLG�Cursor�REMHFW��+RZHYHU��VLQFH�WKDW�REMHFW�KDV�QR�URZV��WKH�ILUVW�WLPH�\RX�XVH�WKH�next�
PHWKRG�RQ�WKH�REMHFW��LW�UHWXUQV�false��<RXU�DSSOLFDWLRQ�VKRXOG�FKHFN�IRU�WKLV�SRVVLELOLW\�

Displaying Record Values
:KHQ�\RX�FUHDWH�D�FXUVRU��LW�DFTXLUHV�D�colName�SURSHUW\�IRU�HDFK�QDPHG�FROXPQ�LQ�WKH�YLUWXDO�
WDEOH��RWKHU�WKDQ�WKRVH�FRUUHVSRQGLQJ�WR�DJJUHJDWH�IXQFWLRQV���DV�GHWHUPLQHG�E\�WKH�SELECT�
VWDWHPHQW��<RX�FDQ�DFFHVV�WKH�YDOXHV�IRU�WKH�FXUUHQW�URZ�XVLQJ�WKHVH�SURSHUWLHV��,Q�WKH�H[DPSOH�
DERYH��WKH�FXUVRU�KDV�SURSHUWLHV�IRU�WKH�FROXPQV�id��name��DQG�city��<RX�FRXOG�GLVSOD\�WKH�
YDOXHV�RI�WKH�ILUVW�UHWXUQHG�URZ�XVLQJ�WKH�IROORZLQJ�VWDWHPHQWV��

,QLWLDOO\��WKH�FXUUHQW�URZ�LV�SRVLWLRQHG�EHIRUH�WKH�ILUVW�URZ�LQ�WKH�WDEOH��7KH�H[HFXWLRQ�RI�WKH�
next�PHWKRG�PRYHV�WKH�FXUUHQW�URZ�WR�WKH�ILUVW�URZ��)RU�H[DPSOH��VXSSRVH�WKLV�LV�WKH�ILUVW�URZ�
RI�WKH�FXUVRU�

1 Sally Smith Suva

// Create the Cursor object.
custs = connobj.cursor ("select id, name, city 

from customer order by id");
// Before continuing, make sure a real cursor was returned
// and there was no database error.
if ( custs && (connobj.majorErrorCode() == 0) ) {

// Get the first row
custs.next();
// Display the values
write ("<B>Customer Name:</B> " + custs.name + "<BR>");
write ("<B>City:</B> " + custs.city + "<BR>");
write ("<B>Customer ID:</B> " + custs.id);
//Close the cursor
custs.close();

}
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,Q�WKLV�FDVH��WKH�SUHFHGLQJ�FRGH�GLVSOD\V�WKH�IROORZLQJ�

Customer Name:�6DOO\�6PLWK�
City:�6XYD
Customer ID: ��

<RX�FDQ�DOVR�UHIHU�WR�SURSHUWLHV�RI�D�Cursor�REMHFW��RU�LQGHHG�DQ\�-DYD6FULSW�REMHFW��DV�
HOHPHQWV�RI�DQ�DUUD\��7KH�]HUR�LQGH[�DUUD\�HOHPHQW�FRUUHVSRQGV�WR�WKH�ILUVW�FROXPQ��WKH�
RQH�LQGH[�DUUD\�HOHPHQW�FRUUHVSRQGV�WR�WKH�VHFRQG�FROXPQ��DQG�VR�RQ�

)RU�H[DPSOH��\RX�FRXOG�XVH�DQ�LQGH[�WR�GLVSOD\�WKH�VDPH�FROXPQ�YDOXHV�UHWULHYHG�LQ�WKH�
SUHYLRXV�H[DPSOH�

write ("<B>Customer Name:</B> " + custs[1] + "<BR>");
write ("<B>City:</B> " + custs[2] + "<BR>");
write ("<B>Customer ID:</B> " + custs[0]);
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7KLV�WHFKQLTXH�LV�SDUWLFXODUO\�XVHIXO�LQVLGH�D�ORRS��)RU�H[DPSOH��\RX�FDQ�FUHDWH�D�Cursor�REMHFW�
QDPHG�custs�DQG�GLVSOD\�LWV�TXHU\�UHVXOWV�LQ�DQ�+70/�WDEOH�ZLWK�WKH�IROORZLQJ�FRGH�

7KLV�FRGH�ZRXOG�GLVSOD\�WKH�IROORZLQJ�WDEOH�

// Create the Cursor object.
custs = connobj.cursor ("select id, name, city 

from customer order by id");
// Before continuing, make sure a real cursor was returned
// and there was no database error.
if ( custs && (connobj.majorErrorCode() == 0) ) {

write ("<TABLE BORDER=1>");
// Display column names as headers.
write("<TR>");
i = 0;
while ( i < custs.columns() ) {
write("<TH>", custs.columnName(i), "</TH>");
i++;
}
write("</TR>");
// Display each row in the virtual table.
while(custs.next()) {
write("<TR>");
i = 0;
while ( i < custs.columns() ) {

write("<TD>", custs[i], "</TD>");
i++;

}
write("</TR>");
}
write ("</TABLE>");
// Close the cursor.
custs.close();

}

Table 0.3

ID NAME CITY

1 Sally Smith Suva

2 Jane Doe Cupertino
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7KLV�H[DPSOH�XVHV�PHWKRGV�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

Displaying Expressions and Aggregate 
Functions
SELECT�VWDWHPHQWV�FDQ�UHWULHYH�YDOXHV�WKDW�DUH�QRW�FROXPQV�LQ�WKH�GDWDEDVH��VXFK�DV�DJJUHJDWH�
YDOXHV�DQG�64/�H[SUHVVLRQV��)RU�VXFK�YDOXHV��WKH�Cursor�REMHFW�GRHV�QRW�KDYH�D�QDPHG�
SURSHUW\��<RX�FDQ�DFFHVV�WKHVH�YDOXHV�RQO\�E\�XVLQJ�WKH�Cursor�REMHFW·V�SURSHUW\�DUUD\�LQGH[�
IRU�WKH�YDOXH�

7KH�IROORZLQJ�H[DPSOH�FUHDWHV�D�FXUVRU�QDPHG�empData��QDYLJDWHV�WR�WKH�URZ�LQ�WKDW�FXUVRU��
DQG�WKHQ�GLVSOD\V�WKH�YDOXH�UHWULHYHG�E\�WKH�DJJUHJDWH�IXQFWLRQ�MAX��,W�DOVR�FKHFNV�WR�PDNH�VXUH�
WKH�UHVXOWV�IURP�WKH�GDWDEDVH�DUH�YDOLG�EHIRUH�XVLQJ�WKHP�

3 John Brown Harper’s Ferry

empData = connobj.cursor ("select min(salary), avg(salary),
max(salary) from employees");

if ( empData && (connobj.majorErrorCode() == 0) ) {
rowexists = empData.next();
if (rowexists) { write("Highest salary is ", empData[2]); }

}

Table 0.3

ID NAME CITY
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7KLV�VHFRQG�H[DPSOH�FUHDWHV�D�FXUVRU�QDPHG�empRows�WR�FRXQW�WKH�QXPEHU�RI�URZV�LQ�WKH�
WDEOH��QDYLJDWHV�WR�WKH�URZ�LQ�WKDW�FXUVRU��DQG�WKHQ�GLVSOD\V�WKH�QXPEHU�RI�URZV��RQFH�DJDLQ�
FKHFNLQJ�YDOLGLW\�RI�WKH�GDWD�

Navigating with Cursors
,QLWLDOO\��WKH�SRLQWHU�IRU�D�FXUVRU�LV�SRVLWLRQHG�EHIRUH�WKH�ILUVW�URZ�LQ�WKH�YLUWXDO�WDEOH��8VH�WKH�
next�PHWKRG�WR�PRYH�WKH�SRLQWHU�WKURXJK�WKH�UHFRUGV�LQ�WKH�YLUWXDO�WDEOH��7KLV�PHWKRG�PRYHV�
WKH�SRLQWHU�WR�WKH�QH[W�URZ�DQG�UHWXUQV�true�DV�ORQJ�LW�IRXQG�DQRWKHU�URZ�LQ�WKH�YLUWXDO�WDEOH��
,I�WKHUH�LV�QRW�DQRWKHU�URZ��next�UHWXUQV�false��

)RU�H[DPSOH��VXSSRVH�D�YLUWXDO�WDEOH�KDV�FROXPQV�QDPHG�title��rentalDate��DQG�dueDate��
7KH�IROORZLQJ�FRGH�XVHV�next�WR�LWHUDWH�WKURXJK�WKH�URZV�DQG�GLVSOD\�WKH�FROXPQ�YDOXHV�LQ�D�
WDEOH�

empRows = connobj.cursor ("select count(*) from employees");
if ( empRows && (connobj.majorErrorCode() == 0) ) {

rowexists = empRows.next();
if (rowexists) { write ("Number of rows in table: ", 

empRows[0]); }
}

// Create the cursor.
custs = connobj.cursor ("select * from customer");
// Check for validity of the cursor and no database errors.
if ( custs && (connobj.majorErrorCode() == 0) ) {

write ("<TABLE>");
// Iterate through rows, displaying values.
while (custs.next()) {
write ("<TR><TD>" + custs.title + "</TD>" + 

"<TD>" + custs.rentalDate + "</TD>" + 
"<TD>" + custs.dueDate + "</TD></TR>");

}
write ("</TABLE>");
// Always close your cursors when finished!
custs.close();

}
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7KLV�FRGH�FRXOG�SURGXFH�RXWSXW�VXFK�DV�WKH�IROORZLQJ�

<RX�FDQQRW�QHFHVVDULO\�GHSHQG�RQ�\RXU�SODFH�LQ�WKH�FXUVRU��)RU�H[DPSOH��VXSSRVH�\RX�FUHDWH�D�
FXUVRU�DQG��ZKLOH�\RX·UH�ZRUNLQJ�ZLWK�LW��VRPHRQH�HOVH�DGGV�D�URZ�WR�WKH�WDEOH��'HSHQGLQJ�RQ�
WKH�VHWWLQJV�RI�WKH�GDWDEDVH��WKDW�URZ�PD\�DSSHDU�LQ�\RXU�FXUVRU��)RU�WKLV�UHDVRQ��ZKHQ�
DSSURSULDWH��VXFK�DV�ZKHQ�XSGDWLQJ�URZV��\RX�PD\�ZDQW�\RXU�FRGH�WR�KDYH�WHVWV�WR�HQVXUH�LW·V�
ZRUNLQJ�RQ�WKH�DSSURSULDWH�URZ�

Working with Columns
7KH�columns�PHWKRG�RI�WKH�Cursor�FODVV�UHWXUQV�WKH�QXPEHU�RI�FROXPQV�LQ�D�FXUVRU��7KLV�
PHWKRG�WDNHV�QR�SDUDPHWHUV�

custs.columns()

<RX�PLJKW�XVH�WKLV�PHWKRG�LI�\RX�QHHG�WR�LWHUDWH�RYHU�HDFK�FROXPQ�LQ�D�FXUVRU�

7KH�columnName�PHWKRG�RI�WKH�Cursor�FODVV�UHWXUQV�WKH�QDPH�RI�D�FROXPQ�LQ�WKH�YLUWXDO�
WDEOH��7KLV�PHWKRG�WDNHV�DQ�LQWHJHU�DV�D�SDUDPHWHU��ZKHUH�WKH�LQWHJHU�VSHFLILHV�WKH�RUGLQDO�
QXPEHU�RI�WKH�FROXPQ��VWDUWLQJ�ZLWK����7KH�ILUVW�FROXPQ�LQ�WKH�YLUWXDO�WDEOH�LV����WKH�VHFRQG�LV����
DQG�VR�RQ�

)RU�H[DPSOH��WKH�IROORZLQJ�H[SUHVVLRQ�DVVLJQV�WKH�QDPH�RI�WKH�ILUVW�FROXPQ�LQ�WKH�custs�
FXUVRU�WR�WKH�YDULDEOH�header�

header = custs.columnName(0)

,I�\RXU�SELECT�VWDWHPHQW�XVHV�D�ZLOGFDUG����WR�VHOHFW�DOO�WKH�FROXPQV�LQ�D�WDEOH��WKH�
columnName�PHWKRG�GRHV�QRW�JXDUDQWHH�WKH�RUGHU�LQ�ZKLFK�LW�DVVLJQV�QXPEHUV�WR�WKH�
FROXPQV��7KDW�LV��VXSSRVH�\RX�KDYH�WKLV�VWDWHPHQW�

custs = connobj.cursor ("select * from customer");

Table 0.4

Clockwork Orange 6/3/97 9/3/97

Philadelphia Story 8/1/97 8/5/97
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,I�WKH�FXVWRPHU�WDEOH�KDV���FROXPQV��,'��1$0(��DQG�&,7<��\RX�FDQQRW�WHOO�DKHDG�RI�WLPH�
ZKLFK�RI�WKHVH�FROXPQV�FRUUHVSRQGV�WR�custs.columnName(0)���2I�FRXUVH��\RX�DUH�
JXDUDQWHHG�WKDW�VXFFHVVLYH�FDOOV�WR�columnName�KDYH�WKH�VDPH�UHVXOW���,I�WKH�RUGHU�PDWWHUV�WR�
\RX��\RX�FDQ�LQVWHDG�KDUG�FRGH�WKH�FROXPQ�QDPHV�LQ�WKH�VHOHFW�VWDWHPHQW��DV�LQ�WKH�IROORZLQJ�
VWDWHPHQW�

custs = connobj.cursor ("select ID, NAME, CITY from customer");

:LWK�WKLV�VWDWHPHQW��custs.columnName(0)�LV�,'��custs.columnName(1)�LV�1$0(��
DQG�custs.columnName(2)�LV�&,7<�

Changing Database Information
<RX�FDQ�XVH�DQ�updatable cursor�WR�PRGLI\�D�WDEOH�EDVHG�RQ�WKH�FXUVRU·V�FXUUHQW�URZ��7R�
UHTXHVW�DQ�XSGDWDEOH�FXUVRU��DGG�DQ�DGGLWLRQDO�SDUDPHWHU�RI�true�ZKHQ�FUHDWLQJ�WKH�FXUVRU��DV�
LQ�WKH�IROORZLQJ�H[DPSOH�

custs = connobj.cursor ("select id, name, city from customer", true)
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)RU�D�FXUVRU�WR�EH�XSGDWDEOH��WKH�SELECT�VWDWHPHQW�PXVW�EH�DQ�XSGDWDEOH�TXHU\��RQH�WKDW�
DOORZV�XSGDWLQJ���)RU�H[DPSOH��WKH�VWDWHPHQW�FDQQRW�UHWULHYH�URZV�IURP�PRUH�WKDQ�RQH�WDEOH�RU�
FRQWDLQ�D�GROUP�BY�FODXVH��DQG�JHQHUDOO\�LW�PXVW�UHWULHYH�NH\�YDOXHV�IURP�D�WDEOH��)RU�PRUH�
LQIRUPDWLRQ�RQ�FRQVWUXFWLQJ�XSGDWDEOH�TXHULHV��FRQVXOW�\RXU�GDWDEDVH�YHQGRU·V�GRFXPHQWDWLRQ�

:KHQ�\RX�XVH�FXUVRUV�WR�PDNH�FKDQJHV�WR�\RXU�GDWDEDVH��\RX�VKRXOG�DOZD\V�ZRUN�LQVLGH�DQ�
H[SOLFLW�WUDQVDFWLRQ��<RX�GR�VR�XVLQJ�WKH�beginTransaction��commitTransaction��DQG�
rollbackTransaction�PHWKRGV��DV�GHVFULEHG�LQ�´0DQDJLQJ�7UDQVDFWLRQV�µ�,I�\RX�GR�QRW�
XVH�H[SOLFLW�WUDQVDFWLRQV�LQ�WKHVH�VLWXDWLRQV��\RX�PD\�JHW�HUURUV�IURP�\RXU�GDWDEDVH��

)RU�H[DPSOH��,QIRUPL[�DQG�2UDFOH�ERWK�UHWXUQ�HUURU�PHVVDJHV�LI�\RX�XVH�D�FXUVRU�ZLWKRXW�DQ�
H[SOLFLW�WUDQVDFWLRQ��2UDFOH�UHWXUQV�Error�ORA-01002:�fetch�out�of�sequence��,QIRUPL[�
UHWXUQV�Error�-206��There�is�no�current�row�for�UPDATE/DELETE�cursor��

$V�PHQWLRQHG�LQ�´1DYLJDWLQJ�ZLWK�&XUVRUV�µ�\RX�FDQQRW�QHFHVVDULO\�GHSHQG�RQ�\RXU�SRVLWLRQ�LQ�
WKH�FXUVRU��)RU�WKLV�UHDVRQ��ZKHQ�PDNLQJ�FKDQJHV�WR�WKH�GDWDEDVH��EH�VXUH�WR�WHVW�WKDW�\RX·UH�
ZRUNLQJ�RQ�WKH�FRUUHFW�URZ�EHIRUH�FKDQJLQJ�LW��

$OVR��UHPHPEHU�WKDW�ZKHQ�\RX�FUHDWH�D�FXUVRU��WKH�SRLQWHU�LV�SRVLWLRQHG�EHIRUH�DQ\�RI�WKH�URZV�
LQ�WKH�FXUVRU��6R��WR�XSGDWH�D�URZ��\RX�PXVW�FDOO�WKH�next�PHWKRG�DW�OHDVW�RQFH�WR�HVWDEOLVK�WKH�
ILUVW�URZ�RI�WKH�WDEOH�DV�WKH�FXUUHQW�URZ��2QFH�\RX�KDYH�D�URZ��\RX�FDQ�DVVLJQ�YDOXHV�WR�
FROXPQV�LQ�WKH�FXUVRU�

7KH�IROORZLQJ�H[DPSOH�XVHV�DQ�XSGDWDEOH�FXUVRU�WR�FRPSXWH�WKH�ERQXV�IRU�VDOHVSHRSOH�ZKR�
PHW�WKHLU�TXRWD��,W�WKHQ�XSGDWHV�WKH�GDWDEDVH�ZLWK�WKLV�LQIRUPDWLRQ�
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7KLV�H[DPSOH�FUHDWHV�DQ�XSGDWDEOH�FXUVRU�RI�DOO�HPSOR\HHV�LQ�WKH�6DOHV�GHSDUWPHQW��,W�LWHUDWHV�
RYHU�WKH�URZV�RI�WKDW�FXUVRU��XVLQJ�WKH�XVHU�GHILQHG�-DYD6FULSW�IXQFWLRQ�metQuota�WR�
GHWHUPLQH�ZKHWKHU�RU�QRW�WKH�HPSOR\HH�PHW�TXRWD��7KLV�IXQFWLRQ�XVHV�WKH�YDOXH�RI�quota�
SURSHUW\�RI�WKH�request�REMHFW��SRVVLEO\�VHW�LQ�D�IRUP�RQ�D�FOLHQW�SDJH��DQG�WKH�sold�FROXPQ�
RI�WKH�FXUVRU�WR�PDNH�WKLV�GHWHUPLQDWLRQ��7KH�FRGH�WKHQ�VHWV�WKH�ERQXV�DSSURSULDWHO\�DQG�FDOOV�
updateRow WR�PRGLI\�WKH�employees�WDEOH��2QFH�DOO�URZV�LQ�WKH�FXUVRU�KDYH�EHHQ�DFFHVVHG��
WKH�FRGH�FRPPLWV�WKH�WUDQVDFWLRQ��,I�QR�FXUVRU�ZDV�UHWXUQHG�E\�WKH�FDOO�WR�WKH�cursor�PHWKRG��
WKH�FRGH�UROOV�EDFN�WKH�WUDQVDFWLRQ�

,Q�DGGLWLRQ�WR�WKH�updateRow�PHWKRG��\RX�FDQ�XVH�WKH�insertRow�DQG�deleteRow�
PHWKRGV�WR�LQVHUW�D�QHZ�URZ�RU�GHOHWH�WKH�FXUUHQW�URZ��<RX�GR�QRW�QHHG�WR�DVVLJQ�YDOXHV�ZKHQ�
\RX�XVH�deleteRow��EHFDXVH�LW�VLPSO\�GHOHWHV�DQ�HQWLUH�URZ�

:KHQ�\RX�XVH�insertRow��WKH�YDOXHV�\RX�DVVLJQ�WR�FROXPQV�DUH�XVHG�IRU�WKH�QHZ�URZ��,I�\RX�
KDYH�SUHYLRXVO\�FDOOHG�WKH�FXUVRU·V�next�PHWKRG��WKHQ�WKH�YDOXHV�RI�WKH�FXUUHQW�URZ�DUH�XVHG�
IRU�DQ\�FROXPQV�ZLWKRXW�DVVLJQHG�YDOXHV��RWKHUZLVH��WKH�XQDVVLJQHG�FROXPQV�DUH�QXOO��$OVR��LI�
VRPH�FROXPQV�LQ�WKH�WDEOH�DUH�QRW�LQ�WKH�FXUVRU��WKHQ�insertRow�LQVHUWV�QXOO�LQ�WKHVH�

connobj.beginTransaction ();
emps = connobj.cursor(

"select * from employees where dept=’sales’", true);
// Before proceeding make sure the cursor was created and
// there was no database error.
if ( emps && (connobj.majorErrorCode() == 0) ) {

// Iterate over the rows of the cursor, updating information
// based on the return value of the metQuota function.
while ( emps.next() ) {
if (metQuota (request.quota, emps.sold)) {

emps.bonus = computeBonus (emps.sold);
}
else emps.bonus = 0;
emps.updateRow ("employees");
}
// When done, close the cursor and commit the transaction.
emps.close();
connobj.commitTransaction();

}
else {

// If there wasn’t a cursor to work with, roll back the 
transaction.

connobj.rollbackTransaction();
}

 239



Manipulating Query Results with Cursors
FROXPQV��7KH�ORFDWLRQ�RI�WKH�LQVHUWHG�URZ�GHSHQGV�RQ�WKH�GDWDEDVH�YHQGRU�OLEUDU\��,I�\RX�QHHG�
WR�DFFHVV�WKH�URZ�DIWHU�\RX�FDOO�WKH�insertRow�PHWKRG��\RX�PXVW�ILUVW�FORVH�WKH�H[LVWLQJ�
FXUVRU�DQG�WKHQ�RSHQ�D�QHZ�FXUVRU�

NOTE '%��KDV�D�Time�GDWD�W\SH��-DYD6FULSW�GRHV�QRW�KDYH�D�
FRUUHVSRQGLQJ�GDWD�W\SH��)RU�WKLV�UHDVRQ��\RX�FDQQRW�
XSGDWH�URZV�ZLWK�YDOXHV�WKDW�XVH�WKH�'%��Time�GDWD�W\SH
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Managing Transactions
Managing Transactions
$�transaction�LV�D�JURXS�RI�GDWDEDVH�DFWLRQV�WKDW�DUH�SHUIRUPHG�WRJHWKHU��(LWKHU�DOO�WKH�
DFWLRQV�VXFFHHG�WRJHWKHU�RU�DOO�IDLO�WRJHWKHU��:KHQ�\RX�DSSO\�DOO�DFWLRQV��PDNLQJ�SHUPDQHQW�
FKDQJHV�WR�WKH�GDWDEDVH��\RX�DUH�VDLG�WR�commit�D�WUDQVDFWLRQ��<RX�FDQ�DOVR�roll back�D�
WUDQVDFWLRQ�WKDW�\RX�KDYH�QRW�FRPPLWWHG��WKLV�FDQFHOV�DOO�WKH�DFWLRQV�

7UDQVDFWLRQV�DUH�LPSRUWDQW�IRU�PDLQWDLQLQJ�GDWD�LQWHJULW\�DQG�FRQVLVWHQF\��$OWKRXJK�WKH�
YDULRXV�GDWDEDVH�VHUYHUV�LPSOHPHQW�WUDQVDFWLRQV�VOLJKWO\�GLIIHUHQWO\��WKH�/LYH:LUH�'DWDEDVH�
6HUYLFH�SURYLGHV�WKH�VDPH�PHWKRGV�IRU�WUDQVDFWLRQ�PDQDJHPHQW�ZLWK�DOO�GDWDEDVHV��5HIHU�WR�WKH�
GDWDEDVH�YHQGRU�GRFXPHQWDWLRQ�IRU�LQIRUPDWLRQ�RQ�GDWD�FRQVLVWHQF\�DQG�LVRODWLRQ�OHYHOV�LQ�
WUDQVDFWLRQV�

<RX�FDQ�XVH�H[SOLFLW�WUDQVDFWLRQ�FRQWURO�IRU�DQ\�VHW�RI�DFWLRQV��)RU�H[DPSOH��DFWLRQV�WKDW�PRGLI\�
D�GDWDEDVH�VKRXOG�FRPH�XQGHU�WUDQVDFWLRQ�FRQWURO��7KHVH�DFWLRQV�FRUUHVSRQG�WR�64/�INSERT��
UPDATE��DQG�DELETE�VWDWHPHQWV��7UDQVDFWLRQV�FDQ�DOVR�EH�XVHG�WR�FRQWURO�WKH�FRQVLVWHQF\�RI�
WKH�GDWD�\RX�UHIHU�WR�LQ�\RXU�DSSOLFDWLRQ��

)RU�PRVW�GDWDEDVHV��LI�\RX�GR�QRW�FRQWURO�WUDQVDFWLRQV�H[SOLFLWO\��WKH�UXQWLPH�HQJLQH�XVHV�WKH�
XQGHUO\LQJ�GDWDEDVH·V�DXWRFRPPLW�IHDWXUH�WR�WUHDW�HDFK�GDWDEDVH�VWDWHPHQW�DV�D�VHSDUDWH�
WUDQVDFWLRQ��(DFK�VWDWHPHQW�LV�HLWKHU�FRPPLWWHG�RU�UROOHG�EDFN�LPPHGLDWHO\��EDVHG�RQ�WKH�
VXFFHVV�RU�IDLOXUH�RI�WKH�LQGLYLGXDO�VWDWHPHQW��([SOLFLWO\�PDQDJLQJ�WUDQVDFWLRQV�RYHUULGHV�WKLV�
GHIDXOW�EHKDYLRU�

,Q�VRPH�GDWDEDVHV��VXFK�DV�2UDFOH��DXWRFRPPLW�LV�DQ�H[SOLFLW�IHDWXUH�WKDW�/LYH:LUH�WXUQV�RQ�IRU�
LQGLYLGXDO�VWDWHPHQWV��,Q�RWKHUV��VXFK�DV�,QIRUPL[��DXWRFRPPLW�LV�WKH�GHIDXOW�EHKDYLRU�ZKHQ�
\RX�GR�QRW�FUHDWH�D�WUDQVDFWLRQ��,Q�JHQHUDO��/LYH:LUH�KLGHV�WKHVH�GLIIHUHQFHV�DQG�SXWV�DQ�
DSSOLFDWLRQ�LQ�DXWRFRPPLW�PRGH�ZKHQHYHU�WKH�DSSOLFDWLRQ�GRHV�QRW�XVH�beginTransaction�
WR�H[SOLFLWO\�VWDUW�D�WUDQVDFWLRQ�

)RU�,QIRUPL[�$16,�GDWDEDVHV��/LYH:LUH�GRHV�QRW�XVH�DXWRFRPPLW��)RU�WKHVH�GDWDEDVHV��DQ�
DSSOLFDWLRQ�DOZD\V�XVHV�WUDQVDFWLRQV�HYHQ�LI�LW�QHYHU�H[SOLFLWO\�FDOOV�beginTransaction��7KH�
DSSOLFDWLRQ�PXVW�XVH�commitTransaction�RU�rollbackTransaction�WR�ILQLVK�WKH�
WUDQVDFWLRQ�
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Managing Transactions
Using the Transaction-Control Methods
8VH�WKH�IROORZLQJ�PHWKRGV�RI�D�Connection�REMHFW�WR�H[SOLFLWO\�PDQDJH�WUDQVDFWLRQV�

� beginTransaction�VWDUWV�D�QHZ�WUDQVDFWLRQ��$OO�DFWLRQV�WKDW�PRGLI\�WKH�GDWDEDVH�DUH�
JURXSHG�ZLWK�WKLV�WUDQVDFWLRQ��NQRZQ�DV�WKH�current transaction�

� commitTransaction�FRPPLWV�WKH�FXUUHQW�WUDQVDFWLRQ��7KLV�PHWKRG�DWWHPSWV�WR�
FRPPLW�DOO�WKH�DFWLRQV�VLQFH�WKH�ODVW�FDOO�WR�beginTransaction�

� rollbackTransaction�UROOV�EDFN�WKH�FXUUHQW�WUDQVDFWLRQ��7KLV�PHWKRG�XQGRHV�DOO�
PRGLILFDWLRQV�VLQFH�WKH�ODVW�FDOO�WR�beginTransaction�

2I�FRXUVH��LI�\RXU�GDWDEDVH�GRHV�QRW�VXSSRUW�WUDQVDFWLRQV��\RX�FDQQRW�XVH�WKHP��)RU�H[DPSOH��
DQ�,QIRUPL[�GDWDEDVH�FUHDWHG�XVLQJ�WKH�NO�LOG�RSWLRQ�GRHV�QRW�VXSSRUW�WUDQVDFWLRQV��DQG�\RX�
ZLOO�JHW�DQ�HUURU�LI�\RX�XVH�WKHVH�PHWKRGV�

7KH�/LYH:LUH�'DWDEDVH�6HUYLFH�GRHV�QRW�VXSSRUW�QHVWHG�WUDQVDFWLRQV��,I�\RX�FDOO�
beginTransaction�PXOWLSOH�WLPHV�EHIRUH�FRPPLWWLQJ�RU�UROOLQJ�EDFN�WKH�ILUVW�WUDQVDFWLRQ�
\RX�RSHQHG��\RX·OO�JHW�DQ�HUURU�

)RU�Connection�REMHFWV��WKH�VFRSH�RI�D�WUDQVDFWLRQ�LV�OLPLWHG�WR�WKH�OLIHWLPH�RI�WKDW�REMHFW��,I�
\RX�UHOHDVH�WKH�FRQQHFWLRQ�RU�FORVH�WKH�SRRO�RI�FRQQHFWLRQV�EHIRUH�FDOOLQJ�WKH�
commitTransaction�RU�rollbackTransaction�PHWKRG��WKHQ�WKH�WUDQVDFWLRQ�LV�

NOTE <RX�DUH�VWURQJO\�HQFRXUDJHG�WR�XVH�H[SOLFLW�WUDQVDFWLRQ�
FRQWURO�DQ\�WLPH�\RX�PDNH�FKDQJHV�WR�D�GDWDEDVH��7KLV�
HQVXUHV�WKDW�WKH�FKDQJHV�VXFFHHG�RU�IDLO�WRJHWKHU��,Q�
DGGLWLRQ��DQ\�WLPH�\RX�XVH�XSGDWDEOH�FXUVRUV��\RX�VKRXOG�
XVH�H[SOLFLW�WUDQVDFWLRQV�WR�FRQWURO�WKH�FRQVLVWHQF\�RI�\RXU�
GDWD�EHWZHHQ�WKH�WLPH�\RX�UHDG�WKH�GDWD��ZLWK�next��DQG�
WKH�WLPH�\RX�FKDQJH�LW��ZLWK�insertRow��updateRow��RU�
deleteRow���$V�GHVFULEHG�LQ�´&KDQJLQJ�'DWDEDVH�
,QIRUPDWLRQ�µ�XVLQJ�H[SOLFLW�WUDQVDFWLRQ�FRQWURO�ZLWK�
XSGDWDEOH�FXUVRUV�LV�QHFHVVDU\�WR�DYRLG�HUURUV�LQ�VRPH�
GDWDEDVHV�VXFK�DV�2UDFOH�DQG�,QIRUPL[�
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Working with Binary Data
DXWRPDWLFDOO\�HLWKHU�FRPPLWWHG�RU�UROOHG�EDFN��EDVHG�RQ�WKH�VHWWLQJ�RI�WKH�commitflag�
SDUDPHWHU�SURYLGHG�ZKHQ�\RX�PDGH�WKH�FRQQHFWLRQ��HLWKHU�ZLWK�WKH�connect�PHWKRG�RU�LQ�WKH�
DbPool�FRQVWUXFWRU�

,I�WKHUH�LV�QR�FXUUHQW�WUDQVDFWLRQ��WKDW�LV��LI�WKH�DSSOLFDWLRQ�KDV�QRW�FDOOHG�
beginTransaction���FDOOV�WR�commitTransaction�DQG�rollbackTransaction�FDQ�
UHVXOW�LQ�DQ�HUURU�IURP�WKH�GDWDEDVH�

<RX�FDQ�VHW�\RXU�WUDQVDFWLRQ�WR�ZRUN�DW�GLIIHUHQW�OHYHOV�RI�JUDQXODULW\��7KH�H[DPSOH�GHVFULEHG�
LQ�´&KDQJLQJ�'DWDEDVH�,QIRUPDWLRQµ�FUHDWHV�D�VLQJOH�WUDQVDFWLRQ�IRU�PRGLI\LQJ�DOO�URZV�RI�WKH�
FXUVRU��,I�\RXU�FXUVRU�KDV�D�VPDOO�QXPEHU�RI�URZV��WKLV�DSSURDFK�LV�VHQVLEOH��

,I��KRZHYHU��\RXU�FXUVRU�UHWXUQV�WKRXVDQGV�RI�URZV��\RX�PD\�ZDQW�WR�SURFHVV�WKH�FXUVRU�LQ�
PXOWLSOH�WUDQVDFWLRQV��7KLV�DSSURDFK�FDQ�ERWK�FXW�GRZQ�WKH�WUDQVDFWLRQ�VL]H�DQG�LPSURYH�WKH�
FRQFXUUHQF\�RI�DFFHVV�WR�WKDW�LQIRUPDWLRQ�

,I�\RX�GR�EUHDN�GRZQ�\RXU�SURFHVVLQJ�LQWR�PXOWLSOH�WUDQVDFWLRQV��EH�FHUWDLQ�WKDW�D�FDOO�WR�next�
DQG�DQ�DVVRFLDWHG�FDOO�WR�updateRow�RU�deleteRow�KDSSHQ�ZLWKLQ�WKH�VDPH�WUDQVDFWLRQ��,I�
\RX�JHW�D�URZ�LQ�RQH�WUDQVDFWLRQ��ILQLVK�WKDW�WUDQVDFWLRQ��DQG�then�DWWHPSW�WR�HLWKHU�XSGDWH�RU�
GHOHWH�WKH�URZ��\RX�PD\�JHW�DQ�HUURU�IURP�\RXU�GDWDEDVH�

+RZ�\RX�FKRRVH�WR�KDQGOH�WUDQVDFWLRQV�GHSHQGV�RQ�WKH�JRDOV�RI�\RXU�DSSOLFDWLRQ��<RX�VKRXOG�
UHIHU�WR�\RXU�GDWDEDVH�YHQGRU�GRFXPHQWDWLRQ�IRU�PRUH�LQIRUPDWLRQ�RQ�KRZ�WR�XVH�WUDQVDFWLRQV�
DSSURSULDWHO\�IRU�WKDW�GDWDEDVH�W\SH�

Working with Binary Data
%LQDU\�GDWD�IRU�PXOWLPHGLD�FRQWHQW�VXFK�DV�DQ�LPDJH�RU�VRXQG�LV�VWRUHG�LQ�D�GDWDEDVH�DV�D�ELQDU\�
ODUJH�REMHFW��%/2E���<RX�FDQ�XVH�RQH�RI�WZR�WHFKQLTXHV�WR�KDQGOH�ELQDU\�GDWD�LQ�-DYD6FULSW�
DSSOLFDWLRQV��

� 6WRUH�ILOHQDPHV�LQ�WKH�GDWDEDVH�DQG�NHHS�WKH�GDWD�LQ�VHSDUDWH�ILOHV�

� 6WRUH�WKH�GDWD�LQ�WKH�GDWDEDVH�DV�%/2EV�DQG�DFFHVV�LW�ZLWK�Blob�FODVV�PHWKRGV�

,I�\RX�GR�QRW�QHHG�WR�NHHS�%/2E�GDWD�LQ�D�GDWDEDVH��\RX�FDQ�VWRUH�WKH�ILOHQDPHV�LQ�WKH�
GDWDEDVH�DQG�DFFHVV�WKHP�LQ�\RXU�DSSOLFDWLRQ�ZLWK�VWDQGDUG�+70/�WDJV��)RU�H[DPSOH��LI�\RX�
ZDQW�WR�GLVSOD\�DQ�LPDJH�IRU�HDFK�URZ�LQ�D�GDWDEDVH�WDEOH��\RX�FRXOG�KDYH�D�FROXPQ�LQ�WKH�WDEOH�
FDOOHG�imageFileName�FRQWDLQLQJ�WKH�QDPH�RI�WKH�GHVLUHG�LPDJH�ILOH��<RX�FRXOG�WKHQ�XVH�WKLV�
+70/�H[SUHVVLRQ�WR�GLVSOD\�WKH�LPDJH�IRU�HDFK�URZ�

<IMG SRC=‘mycursor.imageFileName‘>
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Working with Binary Data
$V�WKH�FXUVRU�QDYLJDWHV�WKURXJK�WKH�WDEOH��WKH�QDPH�RI�WKH�ILOH�LQ�WKH�IMG�WDJ�FKDQJHV�WR�UHIHU�
WR�WKH�DSSURSULDWH�ILOH�

,I�\RX�QHHG�WR�PDQLSXODWH�DFWXDO�ELQDU\�GDWD�LQ�\RXU�GDWDEDVH��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�
UHFRJQL]HV�ZKHQ�WKH�YDOXH�LQ�D�FROXPQ�LV�%/2E�GDWD��7KDW�LV��ZKHQ�WKH�VRIWZDUH�FUHDWHV�D�
Cursor�REMHFW��LI�RQH�RI�WKH�GDWDEDVH�FROXPQV�FRQWDLQV�%/2E�GDWD��WKH�VRIWZDUH�FUHDWHV�D�
Blob�REMHFW�IRU�WKH�FRUUHVSRQGLQJ�YDOXH�LQ�WKH�Cursor�REMHFW��<RX�FDQ�WKHQ�XVH�WKH�Blob�
REMHFW·V�PHWKRGV�WR�GLVSOD\�WKDW�GDWD��$OVR��LI�\RX�ZDQW�WR�LQVHUW�%/2E�GDWD�LQWR�D�GDWDEDVH��WKH�
VRIWZDUH�SURYLGHV�D�JOREDO�IXQFWLRQ�IRU�\RX�WR�XVH�

7KH�IROORZLQJ�WDEOH�RXWOLQHV�WKH�PHWKRGV�DQG�IXQFWLRQV�IRU�ZRUNLQJ�ZLWK�%/2E�GDWD��

Table  9-2  Methods and functions for working with Blobs 

Method or Function Description

blobImage Method to use when displaying BLOb data stored in a 
database. Returns an HTML IMG tag for the specified 
image type (GIF, JPEG, and so on).

blobLink Method to use when creating a link that refers to BLOb 
data with a hyperlink. Returns an HTML hyperlink to the 
BLOb.

blob Global function to use to insert or update a row containing 
BLOb data. Assigns BLOb data to a column in a cursor.
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Working with Binary Data
7KH�blobImage�PHWKRG�IHWFKHV�D�%/2E�IURP�WKH�GDWDEDVH��FUHDWHV�D�WHPSRUDU\�ILOH�RI�WKH�
VSHFLILHG�IRUPDW��DQG�JHQHUDWHV�DQ�+70/�IMG�WDJ�WKDW�UHIHUV�WR�WKH�WHPSRUDU\�ILOH��7KH�
UXQWLPH�HQJLQH�UHPRYHV�WKH�WHPSRUDU\�ILOH�DIWHU�WKH�SDJH�LV�JHQHUDWHG�DQG�VHQW�WR�WKH�FOLHQW�

7KH�blobLink�PHWKRG�IHWFKHV�%/2E�GDWD�IURP�WKH�GDWDEDVH��FUHDWHV�D�WHPSRUDU\�ILOH��DQG�
JHQHUDWHV�DQ�+70/�K\SHUWH[W�OLQN�WR�WKH�WHPSRUDU\�ILOH��7KH�UXQWLPH�HQJLQH�UHPRYHV�WKH�
WHPSRUDU\�ILOH�DIWHU�WKH�XVHU�FOLFNV�WKH�OLQN�RU����VHFRQGV�DIWHU�WKH�UHTXHVW�KDV�EHHQ�SURFHVVHG�

7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�XVLQJ�blobImage�DQG�blobLink�WR�FUHDWH�WHPSRUDU\�ILOHV��
,Q�WKLV�FDVH��WKH�FISHTBL�WDEOH�KDV�IRXU�FROXPQV��DQ�,'��D�QDPH��DQG�WZR�LPDJHV��2QH�RI�
WKHVH�LV�D�VPDOO�WKXPEQDLO�LPDJH��WKH�RWKHU�LV�D�ODUJHU�LPDJH��7KH�H[DPSOH�FRGH�ZULWHV�+70/�
IRU�GLVSOD\LQJ�WKH�QDPH��WKH�WKXPEQDLO��DQG�D�OLQN�WR�WKH�ODUJHU�LPDJH�

,I�FISHTBL�FRQWDLQV�URZV�IRU�IRXU�ILVK��WKH�H[DPSOH�FRXOG�SURGXFH�WKH�IROORZLQJ�+70/�

cursor = connobj.cursor ("select * from fishtbl");
if ( cursor && (connobj.majorErrorCode() == 0) ) {

while (cursor.next()) {
write (cursor.name);
write (cursor.picture.blobImage("gif"));
write (cursor.picture.blobLink("image\gif", "Link" + 

cursor.id));
write ("<BR>");
}
cursor.close();

}

Cod <IMG SRC="LIVEWIRE_TEMP9"> 
<A HREF="LIVEWIRE_TEMP10">Link1 </A> <BR>

Anthia <IMG SRC="LIVEWIRE_TEMP11">
<A HREF="LIVEWIRE_TEMP12">Link2 </A> <BR>

Scorpion <IMG SRC="LIVEWIRE_TEMP13">
<A HREF="LIVEWIRE_TEMP14">Link3 </A> <BR>

Surgeon <IMG SRC="LIVEWIRE_TEMP15">
<A HREF="LIVEWIRE_TEMP16">Link4 </A> <BR>
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Working with Binary Data
,I�\RX�ZDQW�WR�DGG�%/2E�GDWD�WR�D�GDWDEDVH��XVH�WKH�blob�JOREDO�IXQFWLRQ��7KLV�IXQFWLRQ�
DVVLJQV�%/2E�GDWD�WR�D�FROXPQ�LQ�DQ�XSGDWDEOH�FXUVRU��$V�RSSRVHG�WR�blobImage�DQG�
blobLink��blob�LV�D�WRS�OHYHO�IXQFWLRQ��QRW�D�PHWKRG��

7KH�IROORZLQJ�VWDWHPHQWV�DVVLJQ�%/2E�GDWD�WR�RQH�RI�WKH�FROXPQV�LQ�D�URZ�DQG�WKHQ�XSGDWH�
WKDW�URZ�LQ�WKH�FISHTBL�WDEOH�RI�WKH�GDWDEDVH��7KH�FXUVRU�FRQWDLQV�D�VLQJOH�URZ�

// Begin a transaction.
connobj.beginTransaction();
// Create a cursor.
fishCursor = connobj.cursor ("select * from fishtbl where 

name=’Harlequin Ghost Pipefish’", true);
// Make sure cursor was created.
if ( fishCursor && (connobj.majorErrorCode() == 0) ) {

// Position the pointer on the row.
rowexists = fishCursor.next();
if ( rowexists ) {
// Assign the blob data.
fishCursor.picture = blob 

("c:\\data\\fish\\photo\\pipe.gif");
// Update the row.
fishCursor.updateRow ("fishtbl");
// Close the cursor and commit the changes.
fishCursor.close();
connobj.commitTransaction();
}
else {
// Close the cursor and roll back the transaction.
fishCursor.close();
connobj.rollbackTransaction();
}

}
else {

// Never got a cursor; rollback the transaction.
connobj.rollbackTransaction();

}
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Calling Stored Procedures
5HPHPEHU�WKDW�WKH�EDFNVODVK��?��LV�WKH�HVFDSH�FKDUDFWHU�LQ�-DYD6FULSW��)RU�WKLV�UHDVRQ��\RX�
PXVW�XVH�WZR�EDFNVODVKHV�LQ�17�ILOHQDPHV��DV�VKRZQ�LQ�WKH�H[DPSOH�

Calling Stored Procedures
6WRUHG�SURFHGXUHV�DUH�DQ�LQWHJUDO�SDUW�RI�RSHUDWLQJ�DQG�PDLQWDLQLQJ�D�UHODWLRQDO�GDWDEDVH��7KH\�
RIIHU�FRQYHQLHQFH�E\�JLYLQJ�\RX�D�ZD\�WR�DXWRPDWH�SURFHVVHV�WKDW�\RX�GR�RIWHQ��EXW�WKH\�RIIHU�
RWKHU�EHQHILWV�DV�ZHOO�

� Limited access.�<RX�FDQ�OLPLW�DFFHVV�WR�D�VHQVLWLYH�GDWDEDVH�E\�JLYLQJ�XVHUV�DFFHVV�
RQO\�WKURXJK�D�VWRUHG�SURFHGXUH��$�XVHU�KDV�DFFHVV�WR�WKH�GDWD��EXW�RQO\�ZLWKLQ�WKH�VWRUHG�
SURFHGXUH��$Q\�RWKHU�DFFHVV�LV�GHQLHG�

� Data integrity.�6WRUHG�SURFHGXUHV�KHOS�\RX�PDNH�VXUH�WKDW�LQIRUPDWLRQ�LV�SURYLGHG�
DQG�HQWHUHG�LQ�D�FRQVLVWHQW�ZD\��%\�DXWRPDWLQJ�FRPSOLFDWHG�WUDQVDFWLRQV��\RX�FDQ�UHGXFH�
WKH�SRVVLELOLW\�RI�XVHU�HUURU��

� Efficiency.�$�VWRUHG�SURFHGXUH�LV�FRPSLOHG�RQFH��ZKHQ�H[HFXWHG�IRU�WKH�ILUVW�WLPH��
/DWHU�H[HFXWLRQV�UXQ�IDVWHU�EHFDXVH�WKH\�VNLS�WKH�FRPSLODWLRQ�VWHS��7KLV�DOVR�KHOSV�OLJKWHQ�
WKH�ORDG�RQ�\RXU�QHWZRUN��EHFDXVH�WKH�VWRUHG�SURFHGXUH�FRGH�LV�GRZQORDGHG�RQO\�RQFH��
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Calling Stored Procedures
7KH�/LYH:LUH�'DWDEDVH�6HUYLFH�SURYLGHV�WZR�FODVVHV�IRU�ZRUNLQJ�ZLWK�VWRUHG�SURFHGXUHV��
Stproc�DQG�Resultset��:LWK�WKH�PHWKRGV�RI�WKHVH�FODVVHV�\RX�FDQ�FDOO�D�VWRUHG�SURFHGXUH�
DQG�PDQLSXODWH�WKH�UHVXOWV�RI�WKDW�SURFHGXUH�

Exchanging Information
6WRUHG�SURFHGXUHV�ZRUN�GLIIHUHQWO\�IRU�WKH�YDULRXV�GDWDEDVHV�VXSSRUWHG�E\�WKH�/LYH:LUH�
'DWDEDVH�6HUYLFH��7KH�PRVW�LPSRUWDQW�GLVWLQFWLRQ�IRU�/LYH:LUH�LV�KRZ�\RX�SDVV�LQIRUPDWLRQ�WR�
DQG�IURP�WKH�VWRUHG�SURFHGXUH�LQ�D�-DYD6FULSW�DSSOLFDWLRQ��<RX�DOZD\V�XVH�LQSXW�SDUDPHWHUV�WR�
WKH�VWRUHG�SURFHGXUH�WR�SDVV�LQIRUPDWLRQ�LQWR�D�VWRUHG�SURFHGXUH�

+RZHYHU��FRQFHSWXDOO\�WKHUH�DUH�VHYHUDO�GLVWLQFW�ZD\V�\RX�PLJKW�ZDQW�WR�UHWULHYH�LQIRUPDWLRQ�
IURP�D�VWRUHG�SURFHGXUH��1RW�HYHU\�GDWDEDVH�YHQGRU�OHWV�\RX�UHWULHYH�LQIRUPDWLRQ�LQ�DOO�RI�
WKHVH�ZD\V�

Result Sets
$�VWRUHG�SURFHGXUH�FDQ�H[HFXWH�RQH�RU�PRUH�SELECT�VWDWHPHQWV��UHWULHYLQJ�LQIRUPDWLRQ�IURP�
WKH�GDWDEDVH��<RX�FDQ�WKLQN�RI�WKLV�LQIRUPDWLRQ�DV�D�YLUWXDO�WDEOH��YHU\�VLPLODU�WR�D�UHDG�RQO\�
FXUVRU���)RU�LQIRUPDWLRQ�RQ�FXUVRUV��VHH�´0DQLSXODWLQJ�4XHU\�5HVXOWV�ZLWK�&XUVRUV�µ��

/LYH:LUH�XVHV�DQ�LQVWDQFH�RI�WKH�Resultset�FODVV�WR�FRQWDLQ�WKH�URZV�UHWXUQHG�E\�D�VLQJOH�
SELECT�VWDWHPHQW�RI�D�VWRUHG�SURFHGXUH��,I�WKH�VWRUHG�SURFHGXUH�DOORZV�PXOWLSOH�SELECT�
VWDWHPHQWV��\RX�JHW�D�VHSDUDWH�Resultset�REMHFW�IRU�HDFK�SELECT�VWDWHPHQW��<RX�XVH�WKH�
resultSet�PHWKRG�RI�WKH�Stproc�FODVV�WR�REWDLQ�D�UHVXOW�VHW�REMHFW�DQG�WKHQ�\RX�XVH�WKDW�
REMHFW·V�PHWKRGV�WR�PDQLSXODWH�WKH�UHVXOW�VHW�

'LIIHUHQW�GDWDEDVH�YHQGRUV�UHWXUQ�D�UHVXOW�VHW�LQ�WKHVH�YDU\LQJ�ZD\V�

� 6\EDVH�VWRUHG�SURFHGXUHV�FDQ�GLUHFWO\�UHWXUQ�WKH�UHVXOW�RI�H[HFXWLQJ�RQH�RU�PRUH�SELECT�
VWDWHPHQWV�

� ,QIRUPL[�VWRUHG�SURFHGXUHV�FDQ�KDYH�PXOWLSOH�UHWXUQ�YDOXHV��0XOWLSOH�UHWXUQ�YDOXHV�DUH�OLNH�
WKH�FROXPQV�LQ�D�VLQJOH�URZ�RI�D�WDEOH��H[FHSW�WKDW�WKHVH�FROXPQV�DUH�QRW�QDPHG��,Q�
DGGLWLRQ��LI�\RX�XVH�WKH�RESUME�IHDWXUH��WKH�VWRUHG�SURFHGXUH�FDQ�KDYH�D�VHW�RI�WKHVH�
PXOWLSOH�UHWXUQ�YDOXHV��7KLV�VHW�LV�OLNH�WKH�URZV�RI�D�WDEOH��/LYH:LUH�FUHDWHV�D�VLQJOH�UHVXOW�
VHW�WR�FRQWDLQ�WKLV�YLUWXDO�WDEOH�

� 2UDFOH�VWRUHG�SURFHGXUHV�XVH�UHI�FXUVRUV�WR�FRQWDLQ�WKH�URZV�UHWXUQHG�E\�D�SELECT�
VWDWHPHQW��<RX�FDQ�RSHQ�PXOWLSOH�UHI�FXUVRUV�LQ�DQ�2UDFOH�VWRUHG�SURFHGXUH�WR�FRQWDLQ�
URZV�UHWXUQHG�E\�VHYHUDO�SELECT�VWDWHPHQWV��/LYH:LUH�FUHDWHV�D�VHSDUDWH�Resultset�
REMHFW�IRU�HDFK�UHI�FXUVRU�

� '%��VWRUHG�SURFHGXUHV�XVH�RSHQ�FXUVRUV�WR�UHWXUQ�UHVXOW�VHWV�
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Output and Input/Output Parameters
,Q�DGGLWLRQ�WR�VWDQGDUG�LQSXW�SDUDPHWHUV��VRPH�GDWDEDVH�YHQGRUV�DOORZ�RWKHU�W\SHV�RI�
SDUDPHWHUV�IRU�WKHLU�VWRUHG�SURFHGXUHV��2XWSXW�SDUDPHWHUV�VWRUH�LQIRUPDWLRQ�RQ�UHWXUQ�IURP�
WKH�SURFHGXUH�DQG�LQSXW�RXWSXW�SDUDPHWHUV�ERWK�SDVV�LQ�LQIRUPDWLRQ�DQG�UHWXUQ�LQIRUPDWLRQ��

)RU�PRVW�GDWDEDVHV��\RX�XVH�WKH�outParamCount�DQG�outParameters�PHWKRGV�RI�WKH�
Stproc�FODVV�WR�DFFHVV�RXWSXW�DQG�LQSXW�RXWSXW�SDUDPHWHUV��+RZHYHU��,QIRUPL[�GRHV�QRW�
DOORZ�RXWSXW�RU�LQSXW�RXWSXW�SDUDPHWHUV��7KHUHIRUH��\RX�VKRXOG�QRW�XVH�WKH�outParamCount�
DQG�outParameters�PHWKRGV�ZLWK�,QIRUPL[�VWRUHG�SURFHGXUHV�

Return Values
6HHQ�DV�D�VLPSOH�IXQFWLRQ�FDOO��D�VWRUHG�SURFHGXUH�FDQ�KDYH�D�UHWXUQ�YDOXH��)RU�2UDFOH�DQG�
6\EDVH��WKLV�UHWXUQ�YDOXH�LV�LQ�DGGLWLRQ�WR�DQ\�UHVXOW�VHWV�LW�UHWXUQV��

<RX�XVH�WKH�returnValue�PHWKRG�RI�WKH�Stproc�FODVV�WR�DFFHVV�WKH�UHWXUQ�YDOXH��+RZHYHU��
WKH�UHWXUQ�YDOXHV�IRU�,QIRUPL[�VWRUHG�SURFHGXUHV�DUH�XVHG�WR�JHQHUDWH�LWV�UHVXOW�VHW��)RU�WKLV�
UHDVRQ��returnValue�DOZD\V�UHWXUQV�QXOO�IRU�,QIRUPL[�VWRUHG�SURFHGXUHV��,Q�DGGLWLRQ��UHWXUQ�
YDOXHV�DUH�QRW�DYDLODEOH�IRU�2'%&�DQG�'%��VWRUHG�SURFHGXUHV�

Steps for Using Stored Procedures
2QFH�\RX�KDYH�D�GDWDEDVH�FRQQHFWLRQ��WKH�VWHSV�IRU�XVLQJ�D�VWRUHG�SURFHGXUH�LQ�\RXU�
DSSOLFDWLRQ�YDU\�VOLJKWO\�IRU�WKH�GLIIHUHQW�GDWDEDVHV�

1. (DB2 only) Register the stored procedure in the appropriate system tables. 
(You do this outside of JavaScript.)

2. (DB2, ODBC, and Sybase) Define a prototype for your stored procedure. 

3. (All databases) Execute the stored procedure.

4. (All databases) Create a resultSet object and get the data from that object.

5. (DB2, ODBC, and Sybase) Complete the execution by accessing the return 
value.

6. (DB2, ODBC, Oracle, and Sybase) Complete the execution by getting the 
output parameters.

7. (All databases) When finished, close the stored procedure by calling its close 
method.
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1RWLFH�WKDW�IRU�VHYHUDO�GDWDEDVHV�\RX�FDQ�FRPSOHWH�H[HFXWLRQ�RI�\RXU�VWRUHG�SURFHGXUH�HLWKHU�
E\�JHWWLQJ�WKH�UHWXUQ�YDOXH�RU�E\�DFFHVVLQJ�WKH�RXWSXW�SDUDPHWHUV��2QFH�\RX�KDYH�GRQH�HLWKHU�
RI�WKHVH�WKLQJV��\RX�FDQ�QR�ORQJHU�ZRUN�ZLWK�DQ\�UHVXOW�VHWV�FUHDWHG�E\�H[HFXWLRQ�RI�WKH�VWRUHG�
SURFHGXUH�

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�HDFK�RI�WKHVH�VWHSV�LQ�PRUH�GHWDLO�

Registering the Stored Procedure
7KLV�VWHS�DSSOLHV�RQO\�WR�'%��

'%��KDV�YDULRXV�V\VWHP�WDEOHV�LQ�ZKLFK�\RX�FDQ�UHFRUG�\RXU�VWRUHG�SURFHGXUH��,Q�JHQHUDO��
HQWHULQJ�D�VWRUHG�SURFHGXUH�LQ�WKHVH�WDEOHV�LV�RSWLRQDO��+RZHYHU��WR�XVH�\RXU�VWRUHG�SURFHGXUH�
ZLWK�/LYH:LUH��\RX�PXVW�PDNH�HQWULHV�LQ�WKHVH�WDEOHV��<RX�SHUIRUP�WKLV�VWHS�RXWVLGH�RI�WKH�
-DYD6FULSW�DSSOLFDWLRQ�

)RU�'%��FRPPRQ�VHUYHU��\RX�PXVW�FUHDWH�WKH�DB2CLI.PROCEDURES�V\VWHP�WDEOH�DQG�HQWHU�
\RXU�'%��VWRUHG�SURFHGXUHV�LQ�LW��DB2CLI.PROCEDURES�LV�D�SVHXGR�FDWDORJ�WDEOH�

,I�\RXU�'%��LV�IRU�,%0�096�($�YHUVLRQ ����RU�ODWHU��\RX�PXVW�GHILQH�WKH�QDPH�RI�\RXU�VWRUHG�
SURFHGXUHV�LQ�WKH�SYSIBM.SYSPROCEDURES�FDWDORJ�WDEOH�

5HPHPEHU�\RX�XVH�&��&����RU�DQRWKHU�VRXUFH�ODQJXDJH�WR�ZULWH�D�'%��VWRUHG�SURFHGXUH��7KH�
GDWD�W\SHV�\RX�XVH�ZLWK�WKRVH�ODQJXDJHV�GR�QRW�PDWFK�WKH�GDWD�W\SHV�DYDLODEOH�LQ�'%���
7KHUHIRUH��ZKHQ�\RX�DGG�WKH�VWRUHG�SURFHGXUH�WR�DB2CLI.PROCEDURES�RU�
SYSIBM.SYSPROCEDURES��EH�VXUH�WR�UHFRUG�WKH�FRUUHVSRQGLQJ�'%��GDWD�W\SH�IRU�WKH�VWRUHG�
SURFHGXUH�SDUDPHWHUV�DQG�QRW�WKH�GDWD�W\SHV�RI�WKH�VRXUFH�ODQJXDJH�

)RU�LQIRUPDWLRQ�RQ�'%��GDWD�W\SHV�DQG�RQ�KRZ�WR�PDNH�HQWULHV�LQ�WKHVH�WDEOHV��VHH�\RXU�'%��
GRFXPHQWDWLRQ�

Defining a Prototype for a Stored Procedure
7KLV�VWHS�LV�UHOHYDQW�RQO\�IRU�'%���2'%&��DQG�6\EDVH�VWRUHG�SURFHGXUHV��ERWK�XVHU�GHILQHG�
DQG�V\VWHP�VWRUHG�SURFHGXUHV��<RX�GR�QRW�QHHG�WR�GHILQH�D�SURWRW\SH�IRU�VWRUHG�SURFHGXUHV�IRU�
2UDFOH�RU�,QIRUPL[�GDWDEDVHV�

)RU�'%���2'%&��DQG�6\EDVH��WKH�VRIWZDUH�FDQQRW�GHWHUPLQH�DW�UXQWLPH�ZKHWKHU�D�SDUWLFXODU�
SDUDPHWHU�LV�IRU�LQSXW��IRU�RXWSXW��RU�IRU�ERWK��&RQVHTXHQWO\��DIWHU�\RX�FRQQHFW�WR�WKH�GDWDEDVH��
\RX�PXVW�FUHDWH�D�SURWRW\SH�SURYLGLQJ�LQIRUPDWLRQ�DERXW�WKH�VWRUHG�SURFHGXUH�\RX�ZDQW�WR�
XVH��XVLQJ�WKH�storedProcArgs�PHWKRG�RI�WKH�database�RU�DbPool�REMHFW�

<RX�QHHG�H[DFWO\�RQH�SURWRW\SH�IRU�HDFK�VWRUHG�SURFHGXUH�LQ�\RXU�DSSOLFDWLRQ��7KH�VRIWZDUH�
LJQRUHV�DGGLWLRQDO�SURWRW\SHV�IRU�WKH�VDPH�VWRUHG�SURFHGXUH�
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,Q�WKH�SURWRW\SH��\RX�SURYLGH�WKH�QDPH�RI�WKH�VWRUHG�SURFHGXUH�DQG�WKH�W\SH�RI�HDFK�RI�LWV�
SDUDPHWHUV��$�SDUDPHWHU�PXVW�EH�IRU�LQSXW��IN���RXWSXW��OUT���RU�LQSXW�DQG�RXWSXW��INOUT���
)RU�H[DPSOH��WR�FUHDWH�D�SURWRW\SH�IRU�D�VWRUHG�SURFHGXUH�FDOOHG�newhire�WKDW�KDV�WZR�LQSXW�
SDUDPHWHUV�DQG�RQH�RXWSXW�SDUDPHWHU��\RX�FRXOG�XVH�WKLV�PHWKRG�FDOO�

poolobj.storedProcArgs("newhire", "IN", "IN", "OUT");

Executing the Stored Procedure
7KLV�VWHS�LV�UHOHYDQW�WR�DOO�VWRUHG�SURFHGXUHV�

7R�H[HFXWH�D�VWRUHG�SURFHGXUH��\RX�FUHDWH�D�Stproc�REMHFW�XVLQJ�WKH�database�RU�
Connection�REMHFW·V�storedProc�PHWKRG��&UHDWLQJ�WKH�REMHFW�DXWRPDWLFDOO\�LQYRNHV�WKH�
VWRUHG�SURFHGXUH��:KHQ�FUHDWLQJ�D�VWRUHG�SURFHGXUH�REMHFW��\RX�VSHFLI\�WKH�QDPH�RI�WKH�
SURFHGXUH�DQG�DQ\�SDUDPHWHUV�WR�WKH�SURFHGXUH��

)RU�H[DPSOH��DVVXPH�\RX�KDYH�D�VWRUHG�SURFHGXUH�FDOOHG�newhire�WKDW�WDNHV�RQH�VWULQJ�DQG�
RQH�LQWHJHU�SDUDPHWHU��7KH�IROORZLQJ�PHWKRG�FDOO�FUHDWHV�WKH�spObj�VWRUHG�SURFHGXUH�REMHFW�
DQG�LQYRNHV�WKH�newhire�VWRUHG�SURFHGXUH�

spObj = connobj.storedProc("newhire", "Fred Jones", 1996);

,Q�JHQHUDO��\RX�PXVW�SURYLGH�YDOXHV�IRU�DOO�LQSXW�DQG�LQSXW�RXWSXW�SDUDPHWHUV�WR�WKH�VWRUHG�
SURFHGXUH��,I�D�VWRUHG�SURFHGXUH�KDV�D�GHIDXOW�YDOXH�GHILQHG�IRU�RQH�RI�LWV�SDUDPHWHUV��\RX�FDQ�
XVH�WKH�/Default/�GLUHFWLYH�WR�VSHFLI\�WKDW�GHIDXOW�YDOXH��6LPLODUO\��LI�D�VWRUHG�SURFHGXUH�FDQ�
WDNH�D�QXOO�YDOXH�IRU�RQH�RI�LWV�SDUDPHWHUV��\RX�FDQ�VSHFLI\�WKH�QXOO�YDOXH�HLWKHU�ZLWK�WKH�
/Null/�GLUHFWLYH�RU�E\�SDVVLQJ�LQ�WKH�QXOO�YDOXH�LWVHOI�

)RU�H[DPSOH��DVVXPH�WKH�demosp�VWRUHG�SURFHGXUH�WDNHV�WZR�VWULQJ�SDUDPHWHUV�DQG�RQH�
LQWHJHU�SDUDPHWHU��<RX�FRXOG�VXSSO\�DOO�WKH�SDUDPHWHUV�DV�IROORZV�

spobj = connobj.storedProc("demosp", "Param_1", "Param_2", 1);

$OWHUQDWLYHO\��WR�SDVV�QXOO�IRU�WKH�VHFRQG�SDUDPHWHU�DQG�WR�XVH�WKH�GHIDXOW�YDOXH�IRU�WKLUG�
SDUDPHWHU��\RX�FRXOG�XVH�HLWKHU�RI�WKHVH�VWDWHPHQWV�

spobj = connobj.storedProc("demosp", "Param_1", "/Null/", 
"/Default/");
spobj = connobj.storedProc("demosp", "Param_1", null, "/Default/");

NOTE 2Q�,QIRUPL[��GHIDXOW�YDOXHV�PXVW�RFFXU�RQO\�DIWHU�DOO�
VSHFLILHG�YDOXHV��)RU�H[DPSOH��\RX�FDQQRW�XVH�
/Default/�IRU�WKH�VHFRQG�SDUDPHWHU�RI�D�VWRUHG�
SURFHGXUH�DQG�WKHQ�VSHFLI\�D�YDOXH�IRU�WKH�WKLUG�SDUDPHWHU�
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<RX�FDQ�DOVR�XVH�WKH�/Default/�DQG�/Null/�GLUHFWLYHV�IRU�LQSXW�RXWSXW�SDUDPHWHUV�

$Q�2UDFOH�VWRUHG�SURFHGXUH�FDQ�WDNH�UHI�FXUVRUV�DV�LQSXW�RXWSXW�RU�RXWSXW�SDUDPHWHUV��)RU�
H[DPSOH��DVVXPH�\RX�KDYH�DQ�2UDFOH�VWRUHG�SURFHGXUH�QDPHG�proc1�WKDW�WDNHV�IRXU�
SDUDPHWHUV��D�UHI�FXUVRU��DQ�LQWHJHU�YDOXH��DQRWKHU�UHI�FXUVRU��DQG�DQRWKHU�LQWHJHU�YDOXH��7KH�FDOO�
WR�WKDW�VWRUHG�SURFHGXUH�IURP�64/�3OXV�PLJKW�ORRN�DV�IROORZV�

execute proc1 (refcursor1, 3, refcursor2, 5);

:KHQ�\RX�FDOO�WKLV�VWRUHG�SURFHGXUH�IURP�ZLWKLQ�D�-DYD6FULSW�DSSOLFDWLRQ��KRZHYHU��\RX�GR�QRW�
VXSSO\�WKH�UHI�FXUVRU�SDUDPHWHUV��,QVWHDG��WKH�HTXLYDOHQW�FDOO�ZRXOG�EH�

spobj = connobj.storedProc("proc1", 3, 5);

)RU�LQIRUPDWLRQ�RQ�RXWSXW�SDUDPHWHUV��VHH�´:RUNLQJ�ZLWK�2XWSXW�3DUDPHWHUV�µ�2XWSXW�
SDUDPHWHUV�FDQQRW�EH�QXOO��KRZHYHU��\RX�FDQ�DVVLJQ�D�QXOO�YDOXH�WR�LQSXW�RU�LQSXW�RXWSXW�
SDUDPHWHUV�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�PHWKRGV�RI�D�VWRUHG�SURFHGXUH�REMHFW�

Table  9-3 Stproc methods 

Method Description

resultSet Returns the next result set for the stored procedure. 

For Informix, you can have zero or one result set. For other 
databases, you can have zero, one, or more result sets. 

returnValue Retrieves the return value of the stored procedure.

For Informix, DB2, and ODBC, this method always returns 
null.

outParameters Returns the specified output parameter. 

Because Informix stored procedures do not use output 
parameters, do not use this method with Informix.

outParamCount Returns the number of output parameters.

For Informix, this method always returns 0, because Informix 
stored procedures do not use output parameters.
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Calling Stored Procedures
Working with Result Sets
7KLV�VWHS�LV�UHOHYDQW�IRU�DOO�VWRUHG�SURFHGXUHV�

$V�GHVFULEHG�LQ�´5HVXOW�6HWV�µ�GLIIHUHQW�GDWDEDVHV�UHWXUQV�UHVXOW�VHWV�LQ�GLIIHUHQW�ZD\V��)RU�
H[DPSOH��DVVXPH�\RX�KDYH�WKH�CUSTINFO�WDEOH�ZLWK�WKH�FROXPQV�id��city��DQG�name��,Q�
6\EDVH��\RX�FRXOG�XVH�WKLV�VWRUHG�SURFHGXUH�WR�JHW�WKH�ILUVW�����URZV�RI�WKH�WDEOH�

create proc getcusts as 
begin 

select id, name, city from custinfo where id < 200
end

,I�CUSTINFO�ZHUH�DQ�,QIRUPL[�WDEOH��WKH�HTXLYDOHQW�,QIRUPL[�VWRUHG�SURFHGXUH�ZRXOG�EH�WKLV�

,I�CUSTINFO�ZHUH�DQ�2UDFOH�WDEOH��WKH�HTXLYDOHQW�2UDFOH�VWRUHG�SURFHGXUH�ZRXOG�EH�

create procedure getcusts returning int, char(15), char(15);
define rcity, rname char (15);
define i int;
foreach

select id, name, city into i, rname, rcity 
from custinfo
where id < 200;
return i, rname, rcity with resume;

end foreach;
end procedure;

create or replace package orapack as 
type custcurtype is ref cursor return custinfo%rowtype; 

end orapack; 
create or replace procedure custresultset ( custcursor OUT 
orapack.custcurtype) 
AS 

begin 
open custcursor for select id, name, city from custinfo where 

id < 200; 
end;
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,Q�DOO�FDVHV��\RX�FUHDWH�D�resultSet�REMHFW�WR�UHWULHYH�WKH�LQIRUPDWLRQ�IURP�WKH�VWRUHG�
SURFHGXUH��<RX�GR�VR�E\�XVLQJ�WKH�VWRUHG�SURFHGXUH�REMHFW·V�resultSet�PHWKRG��DV�IROORZV�

resObj = spObj.resultSet();

$V�IRU�Cursor�REMHFWV��resultSet�REMHFWV�KDYH�D�FXUUHQW�URZ��ZKLFK�LV�VLPSO\�WKH�URZ�EHLQJ�
SRLQWHG�WR�LQ�WKH�UHVXOW�VHW��,QLWLDOO\��WKH�SRLQWHU�LV�SRVLWLRQHG�EHIRUH�WKH�ILUVW�URZ�RI�WKH�UHVXOW�
VHW��7R�VHH�WKH�YDOXHV�LQ�WKH�URZV�RI�WKH�UHVXOW�VHW��\RX�XVH�WKH�next�PHWKRG�WR�PRYH�WKH�
SRLQWHU�WKURXJK�WKH�URZV�LQ�WKH�UHVXOW�VHW��DV�VKRZQ�LQ�WKH�IROORZLQJ�H[DPSOH�

spobj = connobj.storedProc("getcusts");
if ( spobj && (connobj.majorErrorCode() == 0) ) {

// Creates a new resultSet object.
resobj = spobj.resultSet();
// Make sure you got a result set before continuing.
if ( resobj && (connobj.majorErrorCode() == 0) ) {
// Initially moves the resultSet object pointer to the first 
// result set row and then loops through the rows.
while (resObj.next())
{

write("<TR><TD>" + resObj.name + "</TD>");
write("<TD>" + resObj.city + "</TD>");
write("<TD>" + resObj.id + "</TD></TR>");

}
resobj.close();
}

}
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$V�ORQJ�DV�WKHUH�LV�DQRWKHU�URZ�LQ�WKH�UHVXOW�VHW��WKH�next�PHWKRG�UHWXUQV�true�DQG�PRYHV�WKH�
SRLQWHU�WR�WKH�QH[W�URZ��:KHQ�WKH�SRLQWHU�UHDFKHV�WKH�ODVW�URZ�LQ�WKH�UHVXOW�VHW��WKH�next�
PHWKRG�UHWXUQV�false�

7KH�SUHFHGLQJ�H[DPSOH�ZRUNV�IRU�D�6\EDVH�VWRUHG�SURFHGXUH��,Q�WKDW�FDVH��WKH�resultSet�
REMHFW�FRQWDLQV�D�QDPHG�SURSHUW\�IRU�HDFK�FROXPQ�LQ�WKH�UHVXOW�VHW��)RU�,QIRUPL[�DQG�'%��
VWRUHG�SURFHGXUHV��E\�FRQWUDVW��WKH�REMHFW�GRHV�QRW�FRQWDLQ�QDPHG�FROXPQV��,Q�WKLV�FDVH��\RX�
FDQ�JHW�WKH�YDOXHV�E\�UHIHUHQFLQJ�WKH�FROXPQ�SRVLWLRQ��6R��IRU�,QIRUPL[�DQG�'%���\RX�ZRXOG�
XVH�WKLV�FRGH�WR�GLVSOD\�WKH�VDPH�LQIRUPDWLRQ�

<RX�FDQ�XVH�WKH�FROXPQ�SRVLWLRQ�IRU�UHVXOW�VHWV�ZLWK�DQ\�GDWDEDVH��QRW�MXVW�ZLWK�,QIRUPL[�DQG�
'%���<RX�FDQ�XVH�WKH�FROXPQ�QDPH�IRU�VWRUHG�SURFHGXUHV�IRU�DOO�GDWDEDVH�W\SHV�RWKHU�WKDQ�
,QIRUPL[�RU�'%��

Multiple Result Sets
$�6\EDVH��2UDFOH��'%���RU�2'%&�VWRUHG�SURFHGXUH�FDQ�FUHDWH�PXOWLSOH�UHVXOW�VHWV��,I�LW�GRHV��
WKH�VWRUHG�SURFHGXUH�SURYLGHV�RQH�resultSet�REMHFW�IRU�HDFK��6XSSRVH�\RXU�VWRUHG�
SURFHGXUH�H[HFXWHV�WKHVH�64/�VWDWHPHQWV�

select name from customers where id = 6767
select * from orders where id = 6767

spobj = connobj.storedProc("getcusts");
if ( spobj && (connobj.majorErrorCode() == 0) ) {

// Creates a new resultSet object.
resobj = spobj.resultSet();
// Make sure you got a result set before continuing.
if ( resobj && (connobj.majorErrorCode() == 0) ) {
// Initially moves the resultSet object pointer to the first 
// result set row and then loops through the rows.
while (resObj.next())
{

write("<TR><TD>" + resObj[1] + "</TD>");
write("<TD>" + resObj[2] + "</TD>");
write("<TD>" + resObj[0] + "</TD></TR>");

}
resobj.close();
}

}
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<RX�FRXOG�XVH�WKH�PXOWLSOH�resultSet�REMHFWV�JHQHUDWHG�E\�WKHVH�VWDWHPHQWV�DV�IROORZV�

// This statement is needed for DB2, ODBC, and Sybase. 
poolobj.storedProcArgs("GetCustOrderInfo","IN");
spobj = connobj.storedProc("GetCustOrderInfo",6767);
if ( spobj && (connobj.majorErrorCode() == 0) ) {

resobj1 = spobj.resultSet();
// Make sure result set exists before continuing.
if ( resobj1 && (connobj.majorErrorCode() == 0) ) {
// This first result set returns only one row. 
// Make sure that row contains data.
rowexists = resobj1.next();
if ( rowexists )

write("<P>Customer " + resobj1.name + 
" has the following orders:</P>");

resobj1.close();
// The second result set returns one row for each order placed 
// by the customer. Make sure the rows have data.
resobj2 = spobj.resultSet();
var i = 0;
if ( resobj2 && (connobj.majorErrorCode() == 0) ) {

write("\nOrder# Quantity Total</P>");
while(resobj2.next()) {

write(resobj2.orderno + " " + resobj2.quantity 
+ " " + resobj2.Totalamount + "</P>");
i++;

}
resobj2.close();
write("Customer has " + i + " orders.</P>");

}
else write("Customer has no orders.</P>");
}

}
spobj.close();
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)RU�DQ�H[DPSOH�RI�XVLQJ�PXOWLSOH�2UDFOH�UHI�FXUVRUV�LQ�D�VWRUHG�SURFHGXUH��VHH�WKH�GHVFULSWLRQ�
RI�WKH�Resultset�FODVV�LQ�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

Result Set Methods and Properties
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�PHWKRGV�DQG�SURSHUWLHV�RI�WKH�Resultset�FODVV�

Table 0.5 Resultset methods and properties 

Method or Property Description

colName Properties corresponding to each of the columns in the 
result set. The name of each property is the name of the 
column in the database.

Since Informix and DB2 stored procedures do not return 
named columns, these properties are not created for 
Informix or DB2 stored procedures.

columns Returns the number of columns in the result set.

For Informix, this method returns the number of return 
values for a single row.

columnName Returns the name of a column in the result set.

Because Informix and DB2 stored procedures do not have 
associated column names, do not use this method for stored 
procedures for those databases.

close Disposes of the Resultset object.

next Makes the next row in the result set the current row. Returns 
false if the current row is the last row in the result set; 
otherwise, returns true.
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$�resultSet�REMHFW�LV�D�UHDG�RQO\��VHTXHQWLDO�VW\OH�REMHFW��)RU�WKLV�UHDVRQ��WKH�FODVV�GRHV�QRW�
KDYH�WKH�insertRow��deleteRow��DQG�updateRow�PHWKRGV�GHILQHG�IRU�Cursor�REMHFWV�

When You Can Use Result Sets
$�resultSet�REMHFW�LV�QRW�YDOLG�LQGHILQLWHO\��,Q�JHQHUDO��RQFH�D�VWRUHG�SURFHGXUH�VWDUWV��QR�
LQWHUDFWLRQV�DUH�DOORZHG�EHWZHHQ�WKH�GDWDEDVH�FOLHQW�DQG�WKH�GDWDEDVH�VHUYHU�XQWLO�WKH�VWRUHG�
SURFHGXUH�KDV�FRPSOHWHG��,Q�SDUWLFXODU��WKHUH�DUH�WKUHH�FLUFXPVWDQFHV�WKDW�FDXVH�D�UHVXOW�VHW�WR�
EH�LQYDOLG�

1. If you create a result set as part of a transaction, you must finish using the 
result set during that transaction. Once you either commit or roll back the 
transaction, you can’t get any more data from a result set, and you can’t get any 
additional result sets. For example, the following code is illegal:

2. For Sybase, ODBC, and DB2, you must retrieve resultSet objects before you 
call a stored-procedure object’s returnValue or outParameters methods. 
Once you call either of these methods, you can’t get any more data from a 
result set, and you can’t get any additional result sets. See “Working with 
Return Values” for more information about these methods.

connobj.beginTransaction();
spobj = connobj.storedProc("getcusts");
resobj = spobj.resultSet();
connobj.commitTransaction();
// Illegal! Result set no longer valid! 
col1 = resobj[0];

spobj = connobj.storedProc("getcusts");
resobj = spobj.resultSet();
retval = spobj.returnValue();
// Illegal! Result set no longer valid! 
col1 = resobj[0];
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3. For Sybase, you must retrieve resultSet objects before you call the cursor or 
SQLTable method of the associated connection. Once you call cursor or 
SQLTable, the result set is no longer available. For example, the following code 
is illegal:

4. For ODBC, a slightly different restriction holds. Again, you must work with 
the resultSet objects before you call the associated connection’s cursor or 
SQLTable method. For ODBC, if you get a cursor, then access the result set, and 
then use the cursor, the Cursor object is no longer available. For example, the 
following code is illegal:

spobj = connobj.storedProc("getcusts");
resobj = spobj.resultSet();
curobj = connobj.cursor ("select * from orders");
// Illegal! The result set is no longer available! 
col1 = resobj[0];

spbobj = connobj.storedProc("getcusts");
resobj = spobj.resulSet();
curobj = connobj.cursor ("select * from orders");
col1 = resobj[0];
// Illegal! The cursor is no longer available.
curobj.next();
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Closing Result Sets
:KHQ�ILQLVKHG��FORVH�WKH�UHVXOW�VHW�E\�FDOOLQJ�LWV�close�PHWKRG��$�GDWDEDVH�FRQQHFWLRQ�FDQQRW�
EH�UHOHDVHG�XQWLO�DOO�DVVRFLDWHG�UHVXOW�VHWV�KDYH�EHHQ�FORVHG��)RU�H[DPSOH��LI�\RX�FDOO�D�
Connection�REMHFW·V�release�PHWKRG�DQG�WKDW�FRQQHFWLRQ�KDV�DQ�DVVRFLDWHG�UHVXOW�VHW�WKDW�
KDV�QRW�EHHQ�FORVHG��WKH�FRQQHFWLRQ�LV�QRW�DFWXDOO\�UHOHDVHG�XQWLO�\RX�FORVH�WKH�UHVXOW�VHW��

Working with Return Values
7KLV�VWHS�LV�UHOHYDQW�WR�6\EDVH�DQG�2UDFOH�VWRUHG�SURFHGXUHV��)RU�,QIRUPL[��2'%&��DQG�'%��
VWRUHG�SURFHGXUHV��WKH�returnValue�PHWKRG�DOZD\V�UHWXUQV�QXOO�

,I�\RXU�VWRUHG�SURFHGXUH�KDV�D�UHWXUQ�YDOXH��\RX�FDQ�DFFHVV�WKDW�YDOXH�ZLWK�WKH�returnValue�
PHWKRG�

2Q�'%���2'%&��DQG�6\EDVH��\RX�PXVW�XVH�VWRUHG�SURFHGXUHV�DQG�FXUVRUV�VHTXHQWLDOO\��<RX�
FDQQRW�LQWHUPL[�WKHP��)RU�WKLV�UHDVRQ��\RX�PXVW�OHW�WKH�V\VWHP�NQRZ�WKDW�\RX�KDYH�ILQLVKHG�
XVLQJ�WKH�VWRUHG�SURFHGXUH�EHIRUH�\RX�FDQ�ZRUN�ZLWK�D�FXUVRU��<RX�GR�WKLV�E\�FDOOLQJ�WKH�
returnValue�PHWKRG�RI�WKH�VWRUHG�SURFHGXUH�REMHFW��7KLV�PHWKRG�SURYLGHV�WKH�VWRUHG�
SURFHGXUH·V�UHWXUQ�YDOXH��LI�LW�KDV�RQH��DQG�FRPSOHWHV�WKH�H[HFXWLRQ�RI�WKH�VWRUHG�SURFHGXUH��
<RX�VKRXOG�DOVR�FORVH�DOO�REMHFWV�UHODWHG�WR�VWRUHG�SURFHGXUHV�ZKHQ�\RX�KDYH�ILQLVKHG�XVLQJ�
WKHP�

NOTE )RU�'%���2'%&��DQG�6\EDVH��\RX�PXVW�UHWULHYH�
resultSet�REMHFWV�EHIRUH�\RX�FDOO�WKH�returnValue�
PHWKRG��2QFH�\RX�FDOO�returnValue��\RX�FDQ·W�JHW�DQ\�
PRUH�GDWD�IURP�D�UHVXOW�VHW��DQG�\RX�FDQ·W�JHW�DQ\�
DGGLWLRQDO�UHVXOW�VHWV��<RX�VKRXOG�FDOO�returnValue�DIWHU�
\RX�KDYH�SURFHVVHG�WKH�UHVXOW�VHW�DQG�EHIRUH�\RX�UHWULHYH�
WKH�RXWSXW�SDUDPHWHUV�
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Working with Output Parameters
7KLV�VWHS�LV�UHOHYDQW�WR�6\EDVH��2UDFOH��'%���RU�2'%&�VWRUHG�SURFHGXUHV��)RU�,QIRUPL[�VWRUHG�
SURFHGXUHV��WKH�PHWKRGV�GLVFXVVHG�KHUH�DUH�QRW�DSSOLFDEOH�

7R�GHWHUPLQH�KRZ�PDQ\�RXWSXW�SDUDPHWHUV�WKH�SURFHGXUH�KDV��LQFOXGLQJ�ERWK�RXWSXW�DQG�
LQSXW�RXWSXW�SDUDPHWHUV���\RX�XVH�WKH�outParamCount�PHWKRG��<RX�FDQ�ZRUN�ZLWK�WKH�
RXWSXW�SDUDPHWHUV�RI�D�VWRUHG�SURFHGXUH�E\�XVLQJ�WKH�REMHFW·V�outParameters�PHWKRG��,I�
outParamCount�UHWXUQV����WKH�VWRUHG�SURFHGXUH�KDV�QR�RXWSXW�SDUDPHWHUV��,Q�WKLV�VLWXDWLRQ��
GR�QRW�FDOO�outParameters�

)RU�H[DPSOH��VXSSRVH�\RX�FUHDWHG�D�VWRUHG�SURFHGXUH�WKDW�ILQGV�WKH�QDPH�RI�DQ�HPSOR\HH�ZKHQ�
JLYHQ�DQ�,'��,I�WKHUH�LV�DQ�HPSOR\HH�QDPH�DVVRFLDWHG�ZLWK�WKH�JLYHQ�,'��WKH�VWRUHG�SURFHGXUH�
UHWXUQV����DQG�LWV�RXWSXW�SDUDPHWHU�FRQWDLQV�WKH�HPSOR\HH�QDPH��2WKHUZLVH��WKH�RXWSXW�
SDUDPHWHU�LV�HPSW\��7KH�IROORZLQJ�FRGH�HLWKHU�GLVSOD\V�WKH�HPSOR\HH�QDPH�RU�D�PHVVDJH�
LQGLFDWLQJ�WKH�QDPH�ZDVQ·W�IRXQG�

$VVXPH�D�VWRUHG�SURFHGXUH�KDV�RQH�LQSXW�SDUDPHWHU��RQH�LQSXW�RXWSXW�SDUDPHWHU��DQG�RQH�
RXWSXW�SDUDPHWHU��)XUWKHU��DVVXPH�WKH�FDOO�WR�WKH�VWRUHG�SURFHGXUH�VHQGV�D�YDOXH�IRU�WKH�LQSXW�
SDUDPHWHU�DQG�WKH�LQSXW�RXWSXW�SDUDPHWHU�DV�VKRZQ�KHUH�

spobj = connobj.storedProc("myinout", 34, 56);

id = 100;
getNameProc = connobj.storedProc("getName", id);
returnValue = getNameProc.returnValue();
if (returnValue == 1)

write ("Name of employee is " + 
getNameProc.outParameters(0));
else

write ("No employee with id = " + id);
 261



Calling Stored Procedures
7KH�outParameters�PHWKRG�UHWXUQV�DQ\�LQSXW�RXWSXW�SDUDPHWHUV�EHIRUH�LW�UHWXUQV�WKH�ILUVW�
RXWSXW�SDUDPHWHU��

,Q�WKH�SUHFHGLQJ�H[DPSOH��LI�\RX�FDOO�outParameters(1)��LW�UHWXUQV�WKH�YDOXH�UHWXUQHG�IURP�
WKH�VWRUHG�SURFHGXUH��%\�FRQWUDVW��LI�\RX�FDOO�outParameters(0)��WKH�PHWKRG�UHWXUQV�����
7KLV�LV�WKH�YDOXH�SDVVHG�WR�WKH�VWRUHG�SURFHGXUH�LQ�WKH�LQSXW�RXWSXW�SDUDPHWHU�SRVLWLRQ��

NOTE 2XWSXW�SDUDPHWHUV�FDQQRW�EH�QXOO��KRZHYHU��\RX�FDQ�
DVVLJQ�D�QXOO�YDOXH�WR�LQSXW�RU�LQSXW�RXWSXW�SDUDPHWHUV�
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)RU�'%���2'%&��DQG�6\EDVH��\RX�PXVW�UHWULHYH�resultSet�REMHFWV�DQG�XVH�WKH�
returnValue�PHWKRG�EHIRUH�\RX�FDOO�outParameters��2QFH�\RX�FDOO�returnValue�RU�
outParameters��\RX�FDQ·W�JHW�DQ\�PRUH�GDWD�IURP�D�UHVXOW�VHW��DQG�\RX�FDQ·W�JHW�DQ\�
DGGLWLRQDO�UHVXOW�VHWV��<RX�VKRXOG�FDOO�outParameters�DIWHU�\RX�KDYH�SURFHVVHG�WKH�UHVXOW�VHW�
DQG�DQ\�UHWXUQ�YDOXHV�

Closing Stored Procedures
:KHQ�ILQLVKHG��FORVH�WKH�VWRUHG�SURFHGXUH�E\�FDOOLQJ�LWV�close�PHWKRG��$�GDWDEDVH�FRQQHFWLRQ�
FDQQRW�EH�UHOHDVHG�XQWLO�DOO�DVVRFLDWHG�VWRUHG�SURFHGXUHV�KDYH�EHHQ�FORVHG��)RU�H[DPSOH��LI�\RX�
FDOO�D�Connection�REMHFW·V�release�PHWKRG�DQG�WKDW�FRQQHFWLRQ�KDV�DQ�DVVRFLDWHG�VWRUHG�
SURFHGXUH�WKDW�KDV�QRW�EHHQ�FORVHG��WKH�FRQQHFWLRQ�LV�QRW�DFWXDOO\�UHOHDVHG�XQWLO�\RX�FORVH�WKH�
VWRUHG�SURFHGXUH��

Informix and Sybase Exceptions
,QIRUPL[�DQG�6\EDVH�VWRUHG�SURFHGXUHV�FDQ�UHWXUQ�HUURU�FRGHV�XVLQJ�H[FHSWLRQV��$IWHU�\RX�UXQ�
WKH�VWRUHG�SURFHGXUH��\RX�FDQ�UHWULHYH�WKHVH�HUURU�FRGHV�DQG�HUURU�PHVVDJHV�XVLQJ�WKH�
majorErrorCode�DQG�majorErrorMessage�PHWKRGV�RI�WKH�DVVRFLDWHG�database�RU�
Connection�REMHFW�

)RU�H[DPSOH��DVVXPH�\RX�KDYH�WKH�IROORZLQJ�,QIRUPL[�VWRUHG�SURFHGXUH�

create procedure usercheck (user varchar(20))
if user = ’LiveWire’ then
raise exception -746, 0, ’User not Allowed’;
endif
end procedure
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:KHQ�\RX�UXQ�WKLV�VWRUHG�SURFHGXUH��\RX�FRXOG�FKHFN�ZKHWKHU�DQ�HUURU�RFFXUUHG�DQG�WKHQ�
DFFHVV�WKH�HUURU�FRGH�DQG�PHVVDJH�DV�IROORZV�

spobj = connobj.storedProc("usercheck");
if ( connobj.majorErrorCode() ) {

write("The procedure returned this error code: " +
connobj.majorErrorCode());
write("The procedure returned this error message: " +
connobj.majorErrorMessage());

}
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Configuring Your Database

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�VHW�XS�\RXU�GDWDEDVH�WR�UXQ�ZLWK�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH��
<RX�VKRXOG�UHDG�WKLV�FKDSWHU�DQG�´&RQILJXUDWLRQ�,QIRUPDWLRQµ�EHIRUH�\RX�WU\�WR�XVH�/LYH:LUH�
ZLWK�\RXU�-DYD6FULSW�DSSOLFDWLRQV�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� $ERXW�/LYH:LUH�'DWDEDVH�6HUYLFH

� &KHFNLQJ�<RXU�'DWDEDVH�&RQILJXUDWLRQ

� 6XSSRUWHG�'DWDEDVH�&OLHQWV�DQG�2'%&�'ULYHUV

� '%�

� ,QIRUPL[

� 2'%&

� 2UDFOH

� 6\EDVH

NOTE 7KHUH�PD\�KDYH�EHHQ�FKDQJHV�WR�WKH�GDWDEDVH�FOLHQWV�WKDW�
DUH�VXSSRUWHG��)RU�WKH�ODWHVW�LQIRUPDWLRQ��VHH�WKH�L3ODQHW�
:HE�6HUYHU�����5HOHDVH�1RWHV�
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About LiveWire Database Service
:LWK�WKH�UHOHDVH�RI�WKH���[�DQG���[�YHUVLRQV�RI�1HWVFDSH�VHUYHUV��\RX�PXVW�LQVWDOO�D�GDWDEDVH�
FOLHQW�OLEUDU\��DQG�D�SDUWLFXODU�YHUVLRQ�RI�WKDW�OLEUDU\��LI�\RX�ZLVK�WR�XVH�WKH�/LYH:LUH�'DWDEDVH�
6HUYLFH��<RX�PXVW�DOVR�FRQILJXUH�WKH�FOLHQW�OLEUDU\�IRU�XVH�ZLWK�/LYH:LUH�

L3ODQHW�:HE�6HUYHUV�GR�QRW�VKLS�ZLWK�DQ\�GDWDEDVH�FOLHQW�OLEUDULHV��<RX�PXVW�FRQWDFW�\RXU�
GDWDEDVH�YHQGRU�IRU�WKH�DSSURSULDWH�OLEUDU\��<RX�QHHG�RQO\�LQVWDOO�DQG�FRQILJXUH�WKH�GDWDEDVH�
FOLHQW�OLEUDULHV�IRU�WKH�GDWDEDVHV�\RX�ZLOO�XVH�

,I�\RX�LQVWDOO�\RXU�GDWDEDVH�RQ�D�PDFKLQH�RWKHU�WKDQ�WKH�RQH�RQ�ZKLFK�WKH�ZHE�VHUYHU�LV�
LQVWDOOHG��\RX�PXVW�KDYH�D�FOLHQW�GDWDEDVH�OLEUDU\�LQVWDOOHG�RQ�WKH�PDFKLQH�WKDW�KDV�WKH�ZHE�
VHUYHU��<RX�PXVW�REWDLQ�WKH�SURSHU�OLFHQVH�DUUDQJHPHQWV�GLUHFWO\�IURP�\RXU�GDWDEDVH�YHQGRU��
L3ODQHW�GRHV�QRW�PDNH�WKHVH�DUUDQJHPHQWV�IRU�\RX�

7KH�UHTXLUHPHQWV�IRU�FRQILJXULQJ�\RXU�GDWDEDVH�PD\�GLIIHU�LI�\RXU�GDWDEDVH�DQG�\RXU�ZHE�
VHUYHU�DUH�LQVWDOOHG�RQ�WKH�VDPH�PDFKLQH�RU�RQ�GLIIHUHQW�PDFKLQHV��,I�WKH\�DUH�RQ�WKH�VDPH�
PDFKLQH��WKH�IROORZLQJ�LQIRUPDWLRQ�UHIHUV�WR�LW�DV�D�ORFDO�FRQILJXUDWLRQ��LI�RQ�GLIIHUHQW�PDFKLQHV��
DV�D�UHPRWH�FRQILJXUDWLRQ�

7KLV�FKDSWHU�GHVFULEHV�RQO\�WKRVH�DVSHFWV�RI�LQVWDOOLQJ�WKH�GDWDEDVH�FOLHQW�WKDW�DUH�VSHFLILF�WR�
LQVWDOOLQJ�LW�IRU�XVH�ZLWK�/LYH:LUH��)RU�JHQHUDO�LQIRUPDWLRQ�RQ�LQVWDOOLQJ�D�GDWDEDVH�FOLHQW��UHIHU�
WR�WKH�DSSURSULDWH�GDWDEDVH�YHQGRU�GRFXPHQWDWLRQ�

Checking Your Database Configuration
$IWHU�\RX·YH�GRQH�WKH�VHWXS�GHVFULEHG�LQ�WKLV�FKDSWHU��\RX�FDQ�XVH�WKH�dbadmin�VDPSOH�
DSSOLFDWLRQ�WR�YHULI\�WKDW�\RXU�GDWDEDVH�FRQQHFWLRQ�ZRUNV�SURSHUO\��<RX�XVH�WKLV�-DYD6FULSW�
VDPSOH�DSSOLFDWLRQ�WR�FRQQHFW�WR�\RXU�GDWDEDVH�VHUYHU�DQG�SHUIRUP�YDULRXV�VLPSOH�WDVNV�VXFK�DV�
H[HFXWLQJ�D�SELECT�VWDWHPHQW�DQG�GLVSOD\LQJ�WKH�UHVXOWV�RU�VHQGLQJ�DQ�DUELWUDU\�64/�
FRPPDQG�WR�WKH�VHUYHU��

%HFDXVH�\RX�FDQ�XVH�dbadmin�WR�PRGLI\�DQG�GHOHWH�GDWDEDVH�WDEOHV��DFFHVV�WR�LW�LV�
DXWRPDWLFDOO\�UHVWULFWHG�LI�\RX�FKRRVH�WR�SURWHFW�WKH�$SSOLFDWLRQ�0DQDJHU��)RU�PRUH�
LQIRUPDWLRQ�RQ�UHVWULFWLQJ�WKH�$SSOLFDWLRQ�0DQDJHU��VHH�´&RQWUROOLQJ�$FFHVV�WR�DQ�
$SSOLFDWLRQ�µ

7KH�ILUVW�WKLQJ�\RX�PXVW�GR�ZKHQ�XVLQJ�dbadmin�LV�WR�FRQQHFW�WR�D�GDWDEDVH��&KRRVH�&RQQHFW�
WR�'DWDEDVH��$�IRUP��VKRZQ�LQ�)LJXUH�������DSSHDUV�LQ�ZKLFK�\RX�FDQ�HQWHU�FRQQHFWLRQ�
LQIRUPDWLRQ��(QWHU�WKH�SDUDPHWHUV��DQG�FOLFN�&RQQHFW�WR�DWWHPSW�WR�FRQQHFW�WR�WKH�VHUYHU��)RU�
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LQIRUPDWLRQ�RQ�WKH�SDUDPHWHUV�\RX�XVH�WR�FRQQHFW��VHH�´'DWDEDVH�&RQQHFWLRQ�3RROV�µ�)RU�
IXUWKHU�LQIRUPDWLRQ��VHH�WKH�GHVFULSWLRQ�RI�WKH�connect�PHWKRG�LQ�WKH�6HUYHU�6LGH�-DYD6FULSW�
5HIHUHQFH�

Figure  10-1 The dbadmin connection page 
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Supported Database Clients and ODBC Drivers
,I�WKLV�FRQQHFWLRQ�VXFFHHGV��WKH�([HFXWH�4XHU\�SDJH�DSSHDUV��,Q�WKLV�FDVH��\RXU�GDWDEDVH�LV�
SURSHUO\�FRQILJXUHG�IRU�ZRUNLQJ�ZLWK�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH��,I�WKH�FRQQHFWLRQ�IDLOV��
WKH�'DWDEDVH�&RQQHFW�(UURU�SDJH�DSSHDUV��,Q�WKLV�FDVH��PDNH�VXUH�\RX·YH�IROORZHG�WKH�
LQVWUXFWLRQV�IRU�\RXU�SDUWLFXODU�GDWDEDVH�DQG�KDUGZDUH�FRQILJXUDWLRQ�

Supported Database Clients and ODBC Drivers
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�VSHFLILF�GDWDEDVH�YHQGRUV�VXSSRUWHG�RQ�HDFK�SODWIRUP�IRU�
1HWVFDSH�(QWHUSULVH�6HUYHU���[��7KHVH�GDWDEDVH�YHQGRUV�DUH�QRW�VXSSRUWHG�IRU�WKH�)DVW7UDFN�
(GLWLRQ�VHUYHU�

Table  10-1 Database vendor client libraries supported on each platform by Netscape Enterprise Server 

Database 
Vendor

AIX DEC Irix 6.2 HP-UX 11.0 Solaris 
2.5.1/2.6

Windows NT 
4.0 w/ SP4

DB2 CAE 2.1.2 Not 
supported

Not supported V5.2 V5.2 V5.2

Informix Informix 
Client 7.22

Informix 
Client 7.22

Informix 
Client 7.22

SDK 2.10 
(ESQL 9.16)

SDK 2.10 
(ESQL 9.16)

SDK 2.10 TC1 
(ESQL 9.16)

Microsof
t

ODBC

ODBC Mgr 
Visigenic 2.0

Not 
supported

ODBC Mgr 
Visigenic 2.0

Not 
supported

Supported 
on Solaris 
2.5.1 only

MS SQL 
Server 6.5 
(3.60 driver)

SQL 
Anywhere 5.5 
(5.00 driver) 

                             
MS Access 7.0 
(3.51.171300 
Driver)

Oracle1

1. Oracle SQL*Net version 1.1 is no longer supported. 

Oracle 
Client 7.3.[

Oracle Client 
7.3.[

Oracle Client 
7.3.[

Oracle 
Client 

�����

Oracle Client 

�����

Oracle Client 
8.0.5

Sybase Open

Client

/C 11.1

Open

Client

/C 11.1

Open

Client

/C 11.1

11.1.1 11.1.1 11.1.1
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Supported Database Clients and ODBC Drivers
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�VSHFLILF�GDWDEDVH�YHQGRUV�VXSSRUWHG�RQ�HDFK�SODWIRUP�IRU�
L3ODQHW�:HE�6HUYHU���[��7KHVH�GDWDEDVH�YHQGRUV�DUH�QRW�VXSSRUWHG�IRU�WKH�)DVW7UDFN�(GLWLRQ�
VHUYHU�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�VXSSRUW�IRU�2'%&�RQ�:LQGRZV�17�IRU�L3ODQHW�:HE�6HUYHU�

Table  10-2 Database vendor client libraries supported on each platform by iPlanet Web Server

Database 
Vendor

Solaris Sparc 
2.6, 7, and 2.8 
beta

Solaris 
x86 (DE 
only)

Win NT 
4.0 SP5

HPUX 
11.0

AIX 
4.3.2

DEC 
4.0D

Linux 
RedHat 
6.01

1. Supported in iPlanet Web Server version 4.1 only.

IRIX 
6.5

Informix Client 
SDK Server 7.3

2.10 2.3 2.10 2.10 HC2 2.10 2.10 2.10 2.10

Oracle Client 
SDK Server 
8.0.5

8.0.5 -- 8.0.5 8.0.5 8.0.5 8.0.5 8.0.5 8.0.5

Sybase Client 
SDK Server 
11.9.2

11.1.1 -- 11.1.1 11.1.1 11.1.1 11.1.1 11.9.2 11.1.1

DB2 Client 
SDK Server 5.2

5.2 -- 5.2 5.2 5.2 5.2 6.1 5.2

ODBC 3.51 
MCAD 2.0 SP2

-- -- -- MS SQL 
Server 7.0

-- -- -- --

Table  10-3Windows NT ODBC Support 

ODBC Component Windows NT 4.0 SP4

ODBC Manager MS ODBC Manager 3.51 MCAD 2.0 SP2

ODBC Drivers

MS SQL Server 6.5 MS SQL Server Driver 3.60 (sqlsrv32.dll)

MS Access 7.0 MS Access Driver 3.51.171300 (odbcjt32.dll)

Sybase SQL Anywhere 5.5 Sybase SQL Anywhere Driver 5.00.0003 (wod50t.dll)
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Supported Database Clients and ODBC Drivers
1RWH�WKDW�2'%&�LV�QRW�VXSSRUWHG�RQ�8QL[�SODWIRUPV�

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�FDSDELOLWLHV�RI�WKH�VXSSRUWHG�2'%&�GULYHUV�RQ�17�

NOTE 9LVLJHQLF�QR�ORQJHU�HQKDQFHV�WKHLU�H[LVWLQJ�2'%&�GULYHUV�
RU�6'.�SURGXFWV��,QVWHDG��9LVLJHQLF�KDV�VHOHFWHG�
,17(562/9�WR�SURYLGH�DQ�XSJUDGH�SDWK�IRU�WKHVH�
GULYHUV�DQG�SURGXFWV���)RU�LQIRUPDWLRQ��VHH�
http://www.intersolv.com/newsstand/pr9711

191.htm���9LVLJHQLF�ZLOO�SURYLGH�D�GRFXPHQW�FRYHULQJ�WKH�
RSHUDWLRQDO�GLIIHUHQFHV�EHWZHHQ�9LVLJHQLF�DQG�
,17(562/9�2'%&�GULYHUV�

Table  10-4 ODBC driver capabilities on NT 

SQL Database Connect SQL 
passthrough

Read-only 
cursor

Updatable 
cursor

Stored 
procedures

06�64/�6HUYHU���� <HV <HV <HV <HV <HV

6\EDVH�64/�$Q\ZKHUH <HV <HV <HV <HV 1RW�WHVWHG

$FFHVV <HV <HV <HV 1R 1�$
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DB2
1RWH�WKDW�2'%&�GULYHUV�DUH�QRW�VXSSRUWHG�IRU�8QL[�SODWIRUPV�

DB2
7R�XVH�D�'%��VHUYHU��\RX�PXVW�KDYH�L3ODQHW�:HE�6HUYHU��(QWHUSULVH�(GLWLRQ��<RX�FDQQRW�
DFFHVV�'%��IURP�WKH�)DVW7UDFN�(GLWLRQ�

All platforms: ,QVWDOO�WKH�'%��FOLHQW��YHUVLRQ��������)RU�6RODULV��\RX�QHHG�$3$5��-5�������
)RU�LQIRUPDWLRQ��VHH�WKH�'%��GRFXPHQWDWLRQ�DW�
http://www.software.ibm.com/data/db2/�

,I�WKH�GDWDEDVH�DQG�ZHE�VHUYHU�DUH�RQ�GLIIHUHQW�PDFKLQHV��7R�GHWHUPLQH�LI�\RX�FDQ�FRQQHFW�WR�
WKH�'%��VHUYHU��\RX�FDQ�LVVXH�WKH�IROORZLQJ�FRPPDQG�IURP�WKH�'%��FRPPDQG�OLQH��

DB2 TERMINATE # this command allows the catalog command to take 
effect
DB2 CONNECT TO databasename USERID userid USING password

,I�\RX�XVH�WKH�BLOB�RU�CLOB�GDWD�W\SHV�LQ�\RXU�DSSOLFDWLRQ��\RX�PXVW�VHW�WKH�
longdatacompat�RSWLRQ�LQ�\RXU�$DB2PATH/db2cli.ini�ILOH�WR����)RU�H[DPSOH�

[Database name]
longdatacompat=1

,I�\RX�PDNH�FKDQJHV�WR�WKH�db2cli.ini�ILOH��\RX�PXVW�UHVWDUW�\RXU�ZHE�VHUYHU�IRU�WKHP�WR�
WDNH�HIIHFW�

Unix only: <RX�PXVW�VHW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOHV�

DB2INSTANCE Specifies the name of the connection port defined on both the 
server and client. This name is also in the dbm configuration 
file for the SVCENAME configuration parameter.

DB2PATH Specifies the top-level directory in which DB2 is installed.

For example: /home/$DB2INSTANCE/sqllib

DB2COMM Verify that this variable specifies the protocol that will be used. 
For example:

DB2COMM=TCPIP

PATH Must include 
$DB2PATH/misc:$DB2PATH/adm:$DB2PATH/bin

LD_LIBRARY_PA
TH

(Solaris and Irix) Must include the DB2 lib directory. For 
example, on Solaris it must include 
/opt/IBMdb2/v2.1/lib.
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Informix
Informix
7R�XVH�DQ�,QIRUPL[�VHUYHU��\RX�PXVW�KDYH�L3ODQHW�:HE�6HUYHU�(QWHUSULVH�(GLWLRQ��<RX�FDQQRW�
DFFHVV�,QIRUPL[�IURP�WKH�)DVW7UDFN�(GLWLRQ�

,I�WKH�GDWDEDVH�DQG�WKH�ZHE�VHUYHU�DUH�RQ�GLIIHUHQW�PDFKLQHV��IROORZ�WKH�LQVWUXFWLRQV�LQ�
´,QIRUPL[�5HPRWH�µ

,I�WKH�GDWDEDVH�DQG�WKH�ZHE�VHUYHU�DUH�RQ�WKH�VDPH�PDFKLQH��IROORZ�WKH�LQVWUXFWLRQV�LQ�
´,QIRUPL[�/RFDO�µ

Informix Remote
Unix only: ,QVWDOO�DQ�,QIRUPL[�(64/�&�5XQWLPH�&OLHQW�������DOVR�FDOOHG�,QIRUPL[�
,�&RQQHFW��DQG�WKHQ�VHW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOHV�

SHLIB_PATH (HP-UX) Must include the DB2 lib directory.

LIBPATH (AIX) Must include the DB2 lib directory.

INFORMIXDIR Specifies the top-level directory in which Informix is installed.

INFORMIXSERVE
R

Specifies the name of your default Informix server.

INFORMIXSQLHO
STS

Specifies the path of the sqlhosts file if you move it 
somewhere other than $INFORMIXDIR/etc/sqlhosts. You 
do not need to set this variable if you leave the sqlhosts file 
in this directory.

SHLIB_PATH (HP-UX) Must include $INFORMIXDIR/lib and 
$INFORMIXDIR/lib/esql.
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Informix
<RX�PXVW�DOVR�PRGLI\�$INFORMIXDIR/etc/sqlhosts�WR�PDWFK�WKH�VHUYLFH�QDPH�LQ�WKH�
/etc/services�ILOH��)RU�LQIRUPDWLRQ�RQ�KRZ�WR�GR�VR��VHH�\RXU�,QIRUPL[�GRFXPHQWDWLRQ�

NT only: ,QVWDOO�DQ�,QIRUPL[�(64/�&�5XQWLPH�&OLHQW�������DOVR�FDOOHG�,QIRUPL[�,�&RQQHFW���
'XULQJ�LQVWDOODWLRQ�DOO�QHFHVVDU\�HQYLURQPHQW�YDULDEOHV�DUH�VHW��<RX�XVH�WKH�DSSURSULDWH�
,QIRUPL[�XWLOLW\�WR�HQWHU�WKH�QHFHVVDU\�LQIRUPDWLRQ�DERXW�WKH�UHPRWH�VHUYHU�\RX�ZLVK�WR�
FRQQHFW�WR��

,I�\RX�UXQ�\RXU�ZHE�6HUYHU�DV�D�6\VWHP��EH�VXUH�WKDW�\RX�KDYH�UXQ�regcopy.exe��

All platforms: 'HSHQGLQJ�RQ�\RXU�QDPH�VHUYLFH��\RX�PD\�DOVR�QHHG�WR�HGLW�WKH�DSSURSULDWH�
ILOH�WR�DGG�WKH�,3�DGGUHVV�RI�WKH�UHPRWH�KRVW�PDFKLQH�\RX�DUH�FRQQHFWLQJ�WR��2Q�17��WKLV�ILOH�LV�
winnt\system32\drivers\etc\hosts�ILOH�XQGHU�WKH�17�6\VWHP5RRW��2Q�8QL[��WKLV�ILOH�
LV�/etc/hosts�

,Q�WKH�VDPH�GLUHFWRU\��DGG�WKH�IROORZLQJ�OLQH�WR�WKH�services�ILOH�

ifmx_srvc port/tcp # Informix Online Server

ZKHUH�LIP[BVUYF�LV�WKH�QDPH�RI�\RXU�VHUYLFH�DQG�SRUW�LV�LWV�SRUW�QXPEHU��7KH�SRUW�QXPEHU�PXVW�
PDWFK�WKH�SRUW�RQ�WKH�UHPRWH�PDFKLQH�WKDW�WKH�,QIRUPL[�VHUYHU�OLVWHQV�WR��7R�PDNH�WKLV�OLQH�
YDOLG��\RX�PXVW�HLWKHU�LQVHUW�DW�OHDVW�RQH�VSDFH�DIWHU�tcp�RU�SODFH�D�FRPPHQW�DW�WKH�HQG�RI�WKH�
OLQH��)RU�H[DPSOH��LI�\RXU�,QIRUPL[�VHUYLFH�LV�QDPHG�LIP[��DQG�WKH�SRUW�QXPEHU�LV�������\RX�
DGG�WKLV�OLQH�

ifmx1 1321/tcp # Informix Online Server
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ODBC
Informix Local
,I�\RX�LQVWDOO�,QIRUPL[�ORFDOO\��\RX�PXVW�LQVWDOO�WKH�,QIRUPL[�FOLHQW�EHIRUH�\RX�LQVWDOO�WKH�
,QIRUPL[�VHUYHU�

Unix only: ,I�\RX�XVH������2QOLQH�6HUYHU�IRU�8QL[��WKH�LQVWDOODWLRQ�SURFHVV�FUHDWHV�WKH�
DSSURSULDWH�GLUHFWRU\�VWUXFWXUH�DQG�sqlhosts�ILOH��<RX�PXVW�VHW�WKH�HQYLURQPHQW�YDULDEOHV�DV�
IRU�D�UHPRWH�VHUYHU�

NT only: <RX�VKRXOG�LQVWDOO�WKH�2QOLQH�6HUYHU�������7KLV�LQVWDOOV�WKH�FOLHQW��QR�DGGLWLRQDO�VWHSV�
DUH�QHFHVVDU\��,I�\RX�UXQ�\RXU�ZHE�6HUYHU�DV�D�6\VWHP��EH�VXUH�WKDW�\RX�KDYH�UXQ�
regcopy.exe��

ODBC
All platforms: )RU�LQIRUPDWLRQ�RQ�WKH�FDSDELOLWLHV�RI�WKH�VXSSRUWHG�2'%&�GULYHUV��VHH�
´6XSSRUWHG�'DWDEDVH�&OLHQWV�DQG�2'%&�'ULYHUV�µ

<RX�QHHG�WR�KDYH�WKH�DSSURSULDWH�2'%&�GULYHUV�IRU�WKH�GDWDEDVH�\RX�DUH�FRQQHFWLQJ�WR��<RX�
DOVR�QHHG�WR�KDYH�DGGLWLRQDO�2'%&�FRQQHFWLYLW\�ILOHV��

0RVW�VRIWZDUH�SURGXFWV�WKDW�SURYLGH�2'%&�FRQQHFWLYLW\�VXSSO\�DQ�2'%&�GULYHU�RU�GULYHUV�
DQG�2'%&�FRQQHFWLYLW\�

NT only: &XUUHQWO\�1HWVFDSH�KDV�FHUWLILHG�ZLWK�2'%&�0DQDJHU�YHUVLRQ������,I�\RX�KDYH�
DFFHVV�WR�DQ�2'%&�GULYHU��EXW�QRW�WR�WKH�2'%&�FRQQHFWLYLW\�ILOHV��\RX�FDQ�REWDLQ�WKHP�IURP�
WKH�06�2'%&�6'.��7R�JHW�XSGDWHG�ILOHV�IRU�$FFHVV��)R[SUR��DQG�([FHO��\RX�PD\�QHHG�SDWFK�
:;�����IURP�0LFURVRIW�

Unix only: )RU�2'%&�RQ�8QL[��\RX�FDQ�XVH�HLWKHU�WKH�GULYHU�IURP�9LVLJHQLF�RU�IURP�
2SHQ/LQN��,I�\RX·UH�XVLQJ�WKH�9LVLJHQLF�GULYHU��IROORZ�WKH�LQVWUXFWLRQV�LQ�´9LVLJHQLF�2'%&�
'ULYHU��8QL[�RQO\��µ�,I�\RX·UH�XVLQJ�WKH�2SHQ/LQN�GULYHU��IROORZ�WKH�LQVWUXFWLRQV�LQ�´2SHQ/LQN�
2'%&�'ULYHU��6RODULV�RQO\��µ

ODBC Data Source Names (NT only)
7ZR�W\SHV�RI�GDWD�VRXUFHV�FDQ�EH�FUHDWHG�

� 6\VWHP�'61��,I�\RX·UH�XVLQJ�D�V\VWHP�'61��WKH�ZHE�VHUYHU�PXVW�EH�VWDUWHG�XVLQJ�WKH�
6\VWHP�DFFRXQW�

� 8VHU�'61��,I�\RX·UH�XVLQJ�D�XVHU�'61��WKH�ZHE�VHUYHU�PXVW�EH�VWDUWHG�XVLQJ�DQ�
DSSURSULDWH�17�XVHU�DFFRXQW�
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ODBC
7KH�GDWD�VRXUFH�GHVFULEHV�WKH�FRQQHFWLRQ�SDUDPHWHU�IRU�HDFK�GDWDEDVH�QHHGLQJ�2'%&�
FRQQHFWLYLW\��7KH�GDWD�VRXUFH�LV�GHILQHG�XVLQJ�WKH�2'%&�DGPLQLVWUDWRU��:KHQ�2'%&�LV�
LQVWDOOHG��DQ�DGPLQLVWUDWRU�LV�DOVR�LQVWDOOHG��(DFK�2'%&�GULYHU�UHTXLUHV�GLIIHUHQW�SLHFHV�RI�
LQIRUPDWLRQ�WR�VHW�XS�WKH�GDWD�VRXUFH��

OpenLink ODBC Driver (Solaris only)
,QVWDOO�WKH�UHTXHVW�EURNHU��2SHQ/LQN�:RUNJURXS�(GLWLRQ�2'%&�'ULYHU��RQ�WKH�GDWDEDVH�
VHUYHU��7KLV�PXVW�EH�UXQQLQJ�EHIRUH�\RX�FDQ�FRQQHFW�WR�WKH�GDWDEDVH�XVLQJ�WKH�2SHQ/LQN�
UHTXHVW�DJHQW�

,QVWDOO�WKH�UHTXHVW�DJHQW��LQ�2SHQ/LQN�*HQHULF�2'%&�FOLHQW�YHUVLRQ������RQ�WKH�GDWDEDVH�FOLHQW�
PDFKLQH��

5HQDPH�RU�FRS\�WKH�UHTXHVW�DJHQW·V�GULYHU�PDQDJHU�ILOH�IURP�libiodbc.so�WR�libodbc.so�
LQ�WKH�$ODBCDIR/lib�GLUHFWRU\��ZKHUH�$ODBCDIR�LV�WKH�GLUHFWRU\�LQ�ZKLFK�2'%&�LV�
LQVWDOOHG�

:KHQ�\RX�LQVWDOOHG�\RXU�VHUYHU��\RX�LQVWDOOHG�LW�WR�UXQ�DV�VRPH�XVHU��HLWKHU�URRW��QRERG\��RU�D�
SDUWLFXODU�VHUYHU�XVHU��7KH�XVHU�\RX�SLFN�PXVW�KDYH�D�UHDO�KRPH�GLUHFWRU\��ZKLFK�\RX�PD\�KDYH�
WR�FUHDWH��)RU�H[DPSOH��WKH�GHIDXOW�KRPH�GLUHFWRU\�IRU�WKH�QRERG\�XVHU�RQ�,UL[�LV�/dev/null��
,I�\RX�LQVWDOO�\RXU�VHUYHU�RQ�,UL[�DV�QRERG\��\RX�PXVW�JLYH�WKH�QRERG\�XVHU�D�GLIIHUHQW�KRPH�
GLUHFWRU\�

,Q�WKDW�KRPH�GLUHFWRU\��\RX�PXVW�KDYH�DQ�.odbc.ini�ILOH��)RU�H[DPSOH��LI�\RX�UXQ�WKH�VHUYHU�
DV�URRW��WKLV�ILOH�LV�XQGHU�WKH�URRW�����GLUHFWRU\��

6HW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOHV�

LD_LIBRARY_PA
TH

(Solaris and Irix) Add the location of the ODBC libraries to this 
variable.

UDBCINI Specifies the location of the .odbc.ini file.
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ODBC
Visigenic ODBC Driver (Unix only)
:KHQ�\RX�LQVWDOOHG�\RXU�VHUYHU��\RX�LQVWDOOHG�LW�WR�UXQ�DV�VRPH�XVHU��HLWKHU�URRW��QRERG\��RU�D�
SDUWLFXODU�VHUYHU�XVHU��7KH�XVHU�\RX�SLFN�PXVW�KDYH�D�UHDO�KRPH�GLUHFWRU\��ZKLFK�\RX�PD\�KDYH�
WR�FUHDWH��)RU�H[DPSOH��WKH�GHIDXOW�KRPH�GLUHFWRU\�IRU�WKH�QRERG\�XVHU�RQ�,UL[�LV�/dev/null��
,I�\RX�LQVWDOO�\RXU�VHUYHU�RQ�,UL[�DV�QRERG\��\RX�PXVW�JLYH�WKH�QRERG\�XVHU�D�GLIIHUHQW�KRPH�
GLUHFWRU\�

,Q�WKDW�KRPH�GLUHFWRU\��\RX�PXVW�KDYH�DQ�.odbc.ini�ILOH��)RU�H[DPSOH��LI�\RX�UXQ�WKH�VHUYHU�
DV�URRW��WKLV�ILOH�LV�XQGHU�WKH�URRW�����GLUHFWRU\��

6HW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOH�

LD_LIBRARY_PA
TH

(Solaris and Irix) Add the location of the ODBC libraries to this 
variable. In the preceding example, this would be 
/u/my-user/odbcsdk/lib.

SHLIB_PATH (HP-UX) Add the location of the ODBC libraries to this 
variable.

LIBPATH (AIX) Add the location of the ODBC libraries to this variable.

NOTE 9LVLJHQLF�QR�ORQJHU�HQKDQFHV�WKHLU�H[LVWLQJ�2'%&�GULYHUV�
RU�6'.�SURGXFWV��,QVWHDG��9LVLJHQLF�KDV�VHOHFWHG�
,17(562/9�WR�SURYLGH�DQ�XSJUDGH�SDWK�IRU�WKHVH�
GULYHUV�DQG�SURGXFWV���)RU�LQIRUPDWLRQ��VHH�
http://www.intersolv.com/newsstand/pr9711
191.htm���9LVLJHQLF�ZLOO�SURYLGH�D�GRFXPHQW�FRYHULQJ�WKH�
RSHUDWLRQDO�GLIIHUHQFHV�EHWZHHQ�9LVLJHQLF�DQG�
,17(562/9�2'%&�GULYHUV�
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Oracle
Oracle
7R�XVH�DQ�2UDFOH�VHUYHU��\RX�PXVW�KDYH�L3ODQHW�:HE�6HUYHU��(QWHUSULVH�(GLWLRQ��<RX�FDQQRW�
DFFHVV�2UDFOH�IURP�WKH�)DVW7UDFN�(GLWLRQ�

,I�WKH�GDWDEDVH�DQG�WKH�ZHE�VHUYHU�DUH�RQ�GLIIHUHQW�PDFKLQHV��IROORZ�WKH�LQVWUXFWLRQV�LQ�´2UDFOH�
5HPRWH�µ

,I�WKH�GDWDEDVH�DQG�WKH�ZHE�VHUYHU�DUH�RQ�WKH�VDPH�PDFKLQH��IROORZ�WKH�LQVWUXFWLRQV�LQ�´2UDFOH�
/RFDO�µ

Unix only: 0DNH�VXUH�\RX�FDQ�FRQQHFW�WR�\RXU�2UDFOH�GDWDEDVH�YLD�64/1HW��:KHQ�\RX�KDYH�
ILQLVKHG�LQVWDOODWLRQ��\RX�FDQ�XVH�D�ORRSEDFN�WHVW�WR�YHULI\�WKDW�\RX�FRQQHFWHG�FRUUHFWO\��)RU�
H[DPSOH��IURP�ZLWKLQ�sqlplus��\RX�FDQ�WU\�WR�FRQQHFW�WR�\RXU�GDWDEDVH�ZLWK�WKH�IROORZLQJ�
FRPPDQG��

connect XVHUQDPH/SDVVZRUG@VHUYLFHBQDPH

2U��IURP�WKH�8QL[�FRPPDQG�OLQH��\RX�FRXOG�XVH�WKLV�FRPPDQG�

sqlplus XVHUQDPH/SDVVZRUG@VHUYLFHBQDPH

,Q�WKHVH�FRPPDQGV��\RX�XVH�WKH�VHUYLFHBQDPH�IURP�\RXU�tnsnames.ora�ILOH�

Oracle Remote
NT only: <RX�PXVW�LQVWDOO�WKH�2UDFOH�������FOLHQW�VRIWZDUH�IRU�17��2UDFOH�����DQG�����FOLHQWV�
DUH�QRW�VXSSRUWHG��<RX�PXVW�DOVR�FUHDWH�WKH�2UDFOH�FRQILJXUDWLRQ�ILOHV�XVLQJ�WKH�DSSURSULDWH�
2UDFOH�FRQILJXUDWLRQ�XWLOLW\��

Unix only: %HIRUH�\RX�FDQ�FRQQHFW�WR�2UDFOH�XQGHU�,UL[��\RX�PXVW�KDYH�WKH�DSSURSULDWH�,UL[�
SDWFKHV��6HH�(QWHUSULVH�6HUYHU���[�5HOHDVH�1RWHV�IRU�LQIRUPDWLRQ�RQ�WKH�SDWFKHV�\RX�QHHG�

<RX�PXVW�LQVWDOO�WKH�2UDFOH�����[�FOLHQW�VRIWZDUH�IRU�8QL[��2UDFOH�����DQG�����FOLHQWV�DUH�QRW�
VXSSRUWHG��

<RX�PXVW�VHW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOHV�

ORACLE_HOME Specifies the top-level directory in which Oracle is installed.

TNS_ADMIN Specifies the location of configuration files, for example, 
$ORACLE_HOME/network/admin. After installation Oracle 
creates the configuration files under /var/opt/oracle. If 
listener.ora and tnsnames.ora are in this directory, you 
might not need to set TNS_ADMIN, because by default Oracle 
uses /var/opt/oracle.
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Oracle
,I�\RX�GR�QRW�VHW�WKHVH�HQYLURQPHQW�YDULDEOHV�SURSHUO\��2UDFOH�UHWXUQV�WKH�25$������HUURU�
FRGH�WKH�ILUVW�WLPH�\RX�DWWHPSW�WR�FRQQHFW��)RU�LQIRUPDWLRQ�RQ�HUURU�KDQGOLQJ��VHH�&KDSWHU�����
´(UURU�+DQGOLQJ�IRU�/LYH:LUH�µ

Oracle Local
Unix only: %HIRUH�\RX�FDQ�FRQQHFW�WR�2UDFOH�XQGHU�,UL[��\RX�PXVW�KDYH�WKH�DSSURSULDWH�,UL[�
SDWFKHV��6HH�(QWHUSULVH�6HUYHU���[�5HOHDVH�1RWHV�IRU�LQIRUPDWLRQ�RQ�WKH�SDWFKHV�\RX�QHHG�

All platforms: <RX�PXVW�LQVWDOO�DQ�2UDFOH�:RUNJURXS��(QWHUSULVH�6HUYHU��������17���RU�
(QWHUSULVH�6HUYHU�����[��8QL[���2UDFOH�����DQG�����FOLHQWV�DUH�QRW�VXSSRUWHG��&KHFN�ZLWK�\RXU�
VHUYHU�YHQGRU�WR�YHULI\�WKDW�WKH�2UDFOH�VHUYHU�YHUVLRQ�LV�FRPSDWLEOH�ZLWK�WKH�2UDFOH�FOLHQW�

<RX�PXVW�VHW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOHV�

:KHQ�\RXU�2UDFOH�GDWDEDVH�VHUYHU�LV�ORFDO��\RX�PXVW�SDVV�WKH�HPSW\�VWULQJ�DV�WKH�VHFRQG�
DUJXPHQW�WR�WKH�connect�PHWKRG�RI�WKH�database�RU�DbPool�REMHFW�RU�WR�WKH�DbPool�
FRQVWUXFWRU��7KLV�ZD\��WKRVH�PHWKRGV�XVH�WKH�YDOXH�RI�WKH�ORACLE_SID�HQYLURQPHQW�YDULDEOH��
)RU�H[DPSOH�

connobj.connect ("ORACLE", "" "user", "password", "");

ORACLE_HOME Specifies the top-level directory in which Oracle is installed.

ORACLE_SID Specifies the Oracle System Identifier.
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Sybase
)RU�PRUH�LQIRUPDWLRQ�RQ�2UDFOH�LQVWDOODWLRQ��VHH�2UDFOH·V�GRFXPHQWDWLRQ�

Sybase
7R�XVH�D�6\EDVH�VHUYHU��\RX�PXVW�KDYH�L3ODQHW�:HE�6HUYHU��(QWHUSULVH�(GLWLRQ��<RX�FDQQRW�
DFFHVV�6\EDVH�IURP�WKH�)DVW7UDFN�(GLWLRQ�

,I�WKH�GDWDEDVH�DQG�WKH�ZHE�VHUYHU�DUH�RQ�GLIIHUHQW�PDFKLQHV��IROORZ�WKH�LQVWUXFWLRQV�LQ�´6\EDVH�
5HPRWH�µ

,I�WKH�GDWDEDVH�DQG�WKH�ZHE�VHUYHU�DUH�RQ�WKH�VDPH�PDFKLQH��IROORZ�WKH�LQVWUXFWLRQV�LQ�´6\EDVH�
/RFDO�µ

,Q�DGGLWLRQ��LI�\RX·UH�XVLQJ�D�8QL[�SODWIRUP�DQG�6\EDVH�KDV�D�PXOWLWKUHDGHG�GULYHU�IRU�WKDW�
SODWIRUP��IROORZ�WKH�LQVWUXFWLRQV�LQ�´6\EDVH��8QL[�RQO\��µ�6HH�(QWHUSULVH�6HUYHU���[�5HOHDVH�1RWHV�
IRU�D�OLVW�RI�WKH�8QL[�SODWIRUPV�RQ�ZKLFK�6\EDVH�KDV�D�PXOWLWKUHDGHG�GULYHU�

Sybase Remote
Unix only: 6HW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOH�

SYBASE The top-level directory in which Sybase is installed

LD_LIBRARY_PA
TH

(DEC) Must include $SYBASE/lib.
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Sybase
)RU�6RODULV��\RX�PXVW�DOVR�IROORZ�WKH�LQVWUXFWLRQV�LQ�´6\EDVH��8QL[�RQO\��µ

All platforms: <RX�PXVW�LQVWDOO�6<%$6(�2SHQ�&OLHQW�&��6XSSRUWHG�YHUVLRQV�DUH�OLVWHG�LQ�
´6XSSRUWHG�'DWDEDVH�&OLHQWV�DQG�2'%&�'ULYHUV�µ

<RX�FDQ�XVH�WKH�DSSURSULDWH�6\EDVH�XWLOLW\�WR�HQWHU��LQ�WKH�sql.ini�ILOH��17��DQG�WKH�
interfaces�ILOH��DOO�SODWIRUPV���WKH�LQIRUPDWLRQ�DERXW�WKH�UHPRWH�VHUYHU�\RX�ZDQW�WR�FRQQHFW�
WR��)RU�PRUH�LQIRUPDWLRQ��VHH�\RXU�6\EDVH�GRFXPHQWDWLRQ�

Sybase Local
Unix only: 6HW�WKH�IROORZLQJ�HQYLURQPHQW�YDULDEOH�

SYBASE The top-level directory in which Sybase is installed

LD_LIBRARY_PA
TH

(DEC) Must include $SYBASE/lib.
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Sybase
)RU�6RODULV��\RX�PXVW�DOVR�IROORZ�WKH�LQVWUXFWLRQV�LQ�´6\EDVH��8QL[�RQO\��µ

All platforms: ,QVWDOO�D�6\EDVH�64/�6HUYHU��YHUVLRQ�������WKH�FOLHQW�SRUWLRQ�LV�LQVWDOOHG�ZLWK�
WKH�VHUYHU��6XSSRUWHG�YHUVLRQV�DUH�OLVWHG�LQ�´6XSSRUWHG�'DWDEDVH�&OLHQWV�DQG�2'%&�'ULYHUV�µ

<RX�FDQ�XVH�WKH�DSSURSULDWH�6\EDVH�XWLOLW\�WR�HQWHU�WKH�LQIRUPDWLRQ�DERXW�WKH�UHPRWH�VHUYHU�\RX�
ZDQW�WR�FRQQHFW�WR�LQ�WKH�sql.ini�ILOH��17��DQG�WKH�interfaces�ILOH��DOO�SODWIRUPV���)RU�
PRUH�LQIRUPDWLRQ��VHH�\RXU�6\EDVH�GRFXPHQWDWLRQ�

Sybase (Unix only)
2Q�VRPH�8QL[�SODWIRUPV��6\EDVH�KDV�ERWK�D�VLQJOH�WKUHDGHG�GULYHU�DQG�D�PXOWLWKUHDGHG�GULYHU��
,I�6\EDVH�KDV�D�PXOWLWKUHDGHG�GULYHU�IRU�D�SDUWLFXODU�8QL[�PDFKLQH��\RX�PXVW�XVH�WKH�
PXOWLWKUHDGHG�GULYHU�ZLWK�/LYH:LUH��2Q�WKHVH�SODWIRUPV��\RXU�ZHE�VHUYHU�ZLOO�EHKDYH�
XQSUHGLFWDEO\�ZLWK�WKH�VLQJOH�WKUHDGHG�GULYHU��7KLV�UHTXLUHPHQW�DSSOLHV�IRU�ERWK�D�ORFDO�DQG�D�
UHPRWH�FRQQHFWLRQ��,W�GRHV�QRW�DSSO\�WR�:LQGRZV�SODWIRUPV�

6HH�(QWHUSULVH�6HUYHU���[�5HOHDVH�1RWHV�IRU�D�OLVW�RI�WKH�8QL[�SODWIRUPV�RQ�ZKLFK�6\EDVH�KDV�D�
PXOWLWKUHDGHG�GULYHU�

7R�HQVXUH�WKDW�\RX�XVH�WKH�PXOWLWKUHDGHG�GULYHU��\RX�PXVW�HGLW�\RXU�
$SYBASE/config/libtcl.cfg�ILOH��7KLV�ILOH�FRQWDLQV�D�SDLU�RI�OLQHV�WKDW�HQDEOH�HLWKHU�WKH�
VLQJOH�WKUHDGHG�RU�WKH�PXOWLWKUHDGHG�GULYHU��<RX�PXVW�KDYH�RQH�RI�WKHVH�OLQHV�FRPPHQWHG�RXW�
DQG�WKH�RWKHU�DFWLYH��)RU�H[DPSOH��RQ�6RODULV�ORFDWH�WKHVH�OLQHV�

[DRIVERS]
;libtli.so=tcp unused ; This is the nonthreaded tli driver.
libtli_r.so=tcp unused ; This is the threaded tli driver.

0DNH�VXUH�WKDW�WKH�OLQH�IRU�WKH�VLQJOH�WKUHDGHG�GULYHU�LV�FRPPHQWHG�RXW�DQG�WKDW�WKH�OLQH�IRU�WKH�
PXOWLWKUHDGHG�GULYHU�LV�QRW�FRPPHQWHG�RXW��7KH�ILOHQDPH�GLIIHUV�RQ�HDFK�SODWIRUP��EXW�WKH�
OLQHV�DUH�DOZD\V�LQ�WKH�DRIVERS�VHFWLRQ�DQG�DUH�DOZD\V�FRPPHQWHG�WR�LQGLFDWH�ZKLFK�LV�WKH�
VLQJOH�WKUHDGHG�DQG�ZKLFK�WKH�PXOWLWKUHDGHG�GULYHU�

NOTE ,I�\RX�ZLVK�WR�XVH�WKH�6\EDVH�isql�XWLOLW\��\RX�PXVW�XVH�
WKH�QRQWKUHDGHG�tli�GULYHU��,Q�WKLV�FDVH��WKH�OLQH�IRU�
libtli_r.so PXVW�EH�FRPPHQWHG�RXW��)RU�LQIRUPDWLRQ�
RQ�XVLQJ�WKLV�GULYHU��VHH�\RXU�6\EDVH�GRFXPHQWDWLRQ�
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Chapter 11

Data Type Conversion

7KLV�FKDSWHU�GHVFULEHV�KRZ�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�FRQYHUWV�EHWZHHQ�WKH�
PRUH�FRPSOH[�GDWD�W\SHV�XVHG�LQ�UHODWLRQDO�GDWDEDVHV�DQG�WKH�VLPSOHU�RQHV�GHILQHG�IRU�
-DYD6FULSW�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� $ERXW�'DWD�7\SH�&RQYHUVLRQ

� :RUNLQJ�ZLWK�'DWHV�DQG�'DWDEDVHV

� 'DWD�7\SH�&RQYHUVLRQ�E\�'DWDEDVH

About Data Type Conversion
'DWDEDVHV�KDYH�D�ULFK�VHW�RI�GDWD�W\SHV��7KH�-DYD6FULSW�UXQWLPH�HQJLQH�RQ�WKH�VHUYHU�FRQYHUWV�
WKHVH�GDWD�W\SHV�WR�-DYD6FULSW�YDOXHV��SULPDULO\�HLWKHU�VWULQJV�RU�QXPEHUV��$�-DYD6FULSW�QXPEHU�
LV�VWRUHG�DV�D�GRXEOH�SUHFLVLRQ�IORDWLQJ�SRLQW�YDOXH��,Q�JHQHUDO��WKH�UXQWLPH�HQJLQH�FRQYHUWV�
FKDUDFWHU�GDWD�W\SHV�WR�VWULQJV��QXPHULF�GDWD�W\SHV�WR�QXPEHUV��DQG�GDWHV�WR�-DYD6FULSW�Date�
REMHFWV��,W�FRQYHUWV�QXOO�YDOXHV�WR�-DYD6FULSW�QXOO�

NOTE %HFDXVH�-DYD6FULSW�GRHV�QRW�VXSSRUW�IL[HG�RU�SDFNHG�
GHFLPDO�QRWDWLRQ��VRPH�SUHFLVLRQ�PD\�EH�ORVW�ZKHQ�
UHDGLQJ�DQG�ZULWLQJ�SDFNHG�GHFLPDO�GDWD�W\SHV��%H�VXUH�WR�
FKHFN�UHVXOWV�EHIRUH�LQVHUWLQJ�YDOXHV�EDFN�LQWR�D�GDWDEDVH��
DQG�XVH�DSSURSULDWH�PDWKHPDWLFDO�IXQFWLRQV�WR�FRUUHFW�IRU�
DQ\�ORVV�RI�SUHFLVLRQ�
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Working with Dates and Databases
Working with Dates and Databases
'DWH�YDOXHV�UHWULHYHG�IURP�GDWDEDVHV�DUH�FRQYHUWHG�WR�-DYD6FULSW�Date�REMHFWV��7R�LQVHUW�D�GDWH�
YDOXH�LQ�D�GDWDEDVH��XVH�D�-DYD6FULSW�Date�REMHFW��DV�IROORZV��

cursorName.dateColumn = dateObj

+HUH��cursorName�LV�D�FXUVRU��dateColumn�LV�D�FROXPQ�FRUUHVSRQGLQJ�WR�D�GDWH��DQG�
dateObj�LV�D�-DYD6FULSW�Date�REMHFW��<RX�FUHDWH�D�Date�REMHFW�XVLQJ�WKH�new�RSHUDWRU�DQG�
WKH�Date�FRQVWUXFWRU��DV�IROORZV�

dateObj = new Date(dateString)

ZKHUH�dateString�LV�D�VWULQJ�UHSUHVHQWLQJ�D�GDWH��,I�dateString�LV�WKH�HPSW\�VWULQJ��LW�
FUHDWHV�D�Date�REMHFW�IRU�WKH�FXUUHQW�GDWH��)RU�H[DPSOH�

custs.orderDate = new Date("Jan 27, 1997")

Data-Type Conversion by Database
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRQYHUVLRQV�PDGH�E\�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�IRU�'%��
GDWDEDVHV�

NOTE '%��GDWDEDVHV�KDYH�time�DQG�timestamp�GDWD�W\SHV��
7KHVH�GDWD�W\SHV�ERWK�FRQYHUW�WR�WKH�Date�W\SH�LQ�
-DYD6FULSW�

CAUTION 7KH�/LYH:LUH�'DWDEDVH�6HUYLFH�FDQQRW�KDQGOH�GDWHV�DIWHU�
)HEUXDU\���������

Table  11-1DB2 data-type conversions 

DB2 Data Type JavaScript Data 
Type

char(n), varchar(n), long varchar, 
clob(n)

string

integer, smallint integer
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Data-Type Conversion by Database
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRQYHUVLRQV�PDGH�E\�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�IRU�,QIRUPL[�
GDWDEDVHV�

decimal, double double

date, time, timestamp Date

blob Blob

Table  11-2Informix data-type conversions 

Informix Data Type JavaScript Data 
Type

char, nchar, text, varchar, nvarchar string

decimal(p,s), double precision, float, 
integer, money(p,s), serial, smallfloat, 
smallint

number

date, datetime1

1. The Informix datetime data type has variable precision defined by the user.
Server-side JavaScript displays datetime data with the format of YEAR to SECOND.
If a datetime variable has been defined with another precision, such as MONTH to
DAY, it may display incorrectly. In this situation, the data is not corrupted by the
incorrect display.

Date

byte Blob

interval Not supported

Table  11-1DB2 data-type conversions  (Continued)

DB2 Data Type JavaScript Data 
Type
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Data-Type Conversion by Database
2'%&�WUDQVODWHV�D�YHQGRU·V�GDWD�W\SHV�WR�2'%&�GDWD�W\SHV��)RU�H[DPSOH��WKH�0LFURVRIW�64/�
6HUYHU�varchar�GDWD�W\SH�LV�FRQYHUWHG�WR�WKH�2'%&�SQL_VARCHAR�GDWD�W\SH��)RU�PRUH�
LQIRUPDWLRQ��VHH�WKH�2'%&�6'.�GRFXPHQWDWLRQ��7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRQYHUVLRQV�
PDGH�E\�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�IRU�2'%&�GDWDEDVHV�

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRQYHUVLRQV�PDGH�E\�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�IRU�2UDFOH�
GDWDEDVHV�

Table  11-3ODBC data-type conversions 

ODBC Data Type JavaScript Data 
Type

SQL_LONGVARCHAR, SQL_VARCHAR, SQL_CHAR string

SQL_SMALLINT, SQL_INTEGER, SQL_DOUBLE, 
SQL_FLOAT, SQL_REAL, SQL_BIGINT, 
SQL_NUMERIC, SQL_DECIMAL

number

SQL_DATE, SQL_TIME, SQL_TIMESTAMP Date

SQL_BINARY, SQL_VARBINARY, 
SQL_LONGBINARY

Blob

Table  11-4Oracle data-type conversions 

Oracle Data Type JavaScript Data 
Type

long, char(n), varchar2(n), rowid string

number(p,s), number(p,0), float(p) number

date Date

raw(n), long raw Blob
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Data-Type Conversion by Database
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRQYHUVLRQV�PDGH�E\�WKH�-DYD6FULSW�UXQWLPH�HQJLQH�IRU�6\EDVH�
GDWDEDVHV�

Table  11-5Sybase data-type conversions 

Sybase Data Type JavaScript Data 
Type

char(n), varchar(n), nchar(n), 
nvarchar(n), text

string

bit, tinyint, smallint, int, float(p), 
double precision, real, decimal(p,s), 
numeric(p,s), money, smallmoney

number1

1. The Sybase client restricts numeric data types to 33 digits. If you insert a JavaScript
number with more digits into a Sybase database, you’ll get an error.

datetime, smalldatetime Date

binary(n), varbinary(n), image Blob
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Chapter 12

Error Handling for LiveWire

7KLV�FKDSWHU�GHVFULEHV�WKH�W\SHV�RI�HUURUV�\RX�FDQ�HQFRXQWHU�ZKHQ�ZRUNLQJ�ZLWK�UHODWLRQDO�
GDWDEDVHV�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� &KHFNLQJ�IRU�(UURU�&RQGLWLRQV

� 5HWXUQ�9DOXHV

� (UURU�0HWKRGV

� 6WDWXV�&RGHV

Checking for Error Conditions
:KHQ�ZULWLQJ�D�-DYD6FULSW�DSSOLFDWLRQ��\RX�VKRXOG�EH�DZDUH�RI�WKH�YDULRXV�HUURU�FRQGLWLRQV�WKDW�
FDQ�RFFXU��,Q�SDUWLFXODU��ZKHQ�\RX�XVH�WKH�/LYH:LUH�'DWDEDVH�6HUYLFH�WR�LQWHUDFW�ZLWK�D�
UHODWLRQDO�GDWDEDVH��HUURUV�FDQ�RFFXU�IRU�D�YDULHW\�RI�UHDVRQV��)RU�H[DPSOH��64/�VWDWHPHQWV�FDQ�
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Return Values
IDLO�EHFDXVH�RI�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQWV��ODFN�RI�XVHU�SULYLOHJHV��UHFRUG�RU�WDEOH�ORFNLQJ�LQ�
D�PXOWLXVHU�GDWDEDVH��DQG�VR�RQ��:KHQ�DQ�DFWLRQ�IDLOV��WKH�GDWDEDVH�VHUYHU�UHWXUQV�DQ�HUURU�
PHVVDJH�LQGLFDWLQJ�WKH�UHDVRQ�IRU�IDLOXUH�

<RXU�FRGH�VKRXOG�FKHFN�IRU�HUURU�FRQGLWLRQV�DQG�KDQGOH�WKHP�DSSURSULDWHO\�

Return Values
7KH�UHWXUQ�YDOXH�RI�WKH�PHWKRGV�RI�WKH�/LYH:LUH�REMHFWV�PD\�LQGLFDWH�ZKHWKHU�RU�QRW�DQ�HUURU�
RFFXUUHG��0HWKRGV�FDQ�UHWXUQ�YDOXHV�RI�YDULRXV�W\SHV��'HSHQGLQJ�RQ�WKH�W\SH��\RX�FDQ�LQIHU�
GLIIHUHQW�LQIRUPDWLRQ�DERXW�SRVVLEOH�HUURUV��

Number
:KHQ�D�PHWKRG�UHWXUQV�D�QXPEHU��WKH�UHWXUQ�YDOXH�FDQ�HLWKHU�UHSUHVHQW�DQ�DFWXDO�QXPHULF�YDOXH�
RU�D�VWDWXV�FRGH��)RU�H[DPSOH��Cursor.columns�UHWXUQV�WKH�QXPEHU�RI�FROXPQV�LQ�D�FXUVRU��
EXW�Cursor.updateRow�UHWXUQV�D�QXPEHU�LQGLFDWLQJ�ZKHWKHU�RU�QRW�DQ�HUURU�RFFXUUHG�

7KH�Cursor.columns�DQG�Resultset.columns�PHWKRGV�UHWXUQ�DQ�DFWXDO�QXPHULF�YDOXH��
7KH�IROORZLQJ�PHWKRGV�UHWXUQ�D�QXPHULF�YDOXH�WKDW�LQGLFDWHV�D�VWDWXV�FRGH�

Connection.beginTransaction
Connection.commitTransaction
Connection.execute
Connection.majorErrorCode
Connection.minorErrorCode
Connection.release
Connection.rollbackTransaction
Connection.SQLTable
Cursor.close
Cursor.deleteRow
Cursor.insertRow
Cursor.updateRow
DbPool.connect
DbPool.disconnect
DbPool.majorErrorCode
DbPool.minorErrorCode
DbPool.storedProcArgs
Resultset.close
Stproc.close
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Return Values
,I�WKH�QXPHULF�UHWXUQ�YDOXH�RI�D�PHWKRG�LQGLFDWHV�D�VWDWXV�FRGH����LQGLFDWHV�VXFFHVVIXO�
FRPSOHWLRQ�DQG�D�QRQ]HUR�QXPEHU�LQGLFDWHV�DQ�HUURU��,I�WKH�VWDWXV�FRGH�LV�QRQ]HUR��\RX�FDQ�XVH�
WKH�majorErrorCode�DQG�majorErrorMessage�PHWKRGV�RI�WKH�DVVRFLDWHG�Connection�
RU�DbPool�REMHFW�WR�ILQG�RXW�LQIRUPDWLRQ�DERXW�WKH�HUURU��,Q�VRPH�FDVHV��WKH�
minorErrorCode�DQG�minorErrorMessage�PHWKRGV�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�
DERXW�WKH�HUURU��)RU�LQIRUPDWLRQ�RQ�WKH�UHWXUQ�YDOXHV�RI�WKHVH�HUURU�PHWKRGV��VHH�´(UURU�
0HWKRGV�µ

Object
:KHQ�D�PHWKRG�UHWXUQV�DQ�REMHFW��LW�FDQ�HLWKHU�EH�D�UHDO�REMHFW�RU�LW�FDQ�EH�QXOO��,I�WKH�PHWKRG�
UHWXUQV�QXOO��D�-DYD6FULSW�HUURU�SUREDEO\�RFFXUUHG��,Q�PRVW�FDVHV��LI�DQ�HUURU�RFFXUUHG�LQ�WKH�
GDWDEDVH��WKH�PHWKRG�UHWXUQV�D�YDOLG�REMHFW��EXW�WKH�VRIWZDUH�VHWV�DQ�HUURU�FRGH��

7KH�blob�JOREDO�IXQFWLRQ�UHWXUQV�DQ�REMHFW��,Q�DGGLWLRQ��WKH�IROORZLQJ�PHWKRGV�UHWXUQ�DQ�
REMHFW�

Connection.cursor
Connection.storedProc
DbPool (constructor)
DbPool.connection
Stproc.resultSet
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Return Values
:KHQHYHU�\RX�FUHDWH�D�FXUVRU��UHVXOW�VHW��RU�VWRUHG�SURFHGXUH��\RX�VKRXOG�FKHFN�IRU�ERWK�WKH�
H[LVWHQFH�RI�WKH�FUHDWHG�REMHFW�DQG�IRU�D�SRVVLEOH�UHWXUQ�FRGH��<RX�FDQ�XVH�WKH�
majorErrorCode�DQG�majorErrorMessage�PHWKRGV�WR�H[DPLQH�DQ�HUURU��

)RU�H[DPSOH��\RX�PLJKW�FUHDWH�D�FXUVRU�DQG�YHULI\�LWV�FRUUHFWQHVV�ZLWK�FRGH�VLPLODU�WR�WKH�
IROORZLQJ�

Boolean
7KH�IROORZLQJ�PHWKRGV�UHWXUQ�%RROHDQ�YDOXHV�

// Create the Cursor object.
custs = connobj.cursor ("select id, name, city 

from customer order by id");
// Before continuing, make sure a real cursor was returned
// and there was no database error.
if ( custs && (connobj.majorErrorCode() == 0) ) {

// Get the first row
custs.next();
// ... process the cursor rows ...
//Close the cursor
custs.close();

}
else 

// ... handle the error condition ...

Connection.connected
Cursor.next
DbPool.connected
Resultset.next
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Return Values
:KHQ�D�PHWKRG�UHWXUQV�D�%RROHDQ�YDOXH��true�XVXDOO\�LQGLFDWHV�VXFFHVVIXO�FRPSOHWLRQ��
ZKHUHDV�false�LQGLFDWHV�VRPH�RWKHU�FRQGLWLRQ��$�UHWXUQ�YDOXH�RI�false�GRHV�QRW�LQGLFDWH�DQ�
DFWXDO�HUURU��LW�PD\�LQGLFDWH�D�VXFFHVVIXO�WHUPLQDWLRQ�FRQGLWLRQ�

)RU�H[DPSOH��Connection.connected�UHWXUQV�false�WR�LQGLFDWH�WKH�Connection�REMHFW�
LV�QRW�FXUUHQWO\�FRQQHFWHG��7KLV�FDQ�PHDQ�WKDW�DQ�HUURU�RFFXUUHG�ZKHQ�WKH�Connection�
REMHFW�ZDV�FUHDWHG��RU�LW�FDQ�LQGLFDWH�WKDW�D�SUHYLRXVO\�XVHG�FRQQHFWLRQ�ZDV�LQWHQWLRQDOO\�
GLVFRQQHFWHG��1HLWKHU�RI�WKHVH�LV�DQ�HUURU�RI�WKH�connected�PHWKRG��,I�DQ�HUURU�RFFXUUHG�
ZKHQ�WKH�FRQQHFWLRQ�ZDV�FUHDWHG��\RXU�FRGH�VKRXOG�FDWFK�WKH�HUURU�ZLWK�WKDW�PHWKRG��,I�WKH�
FRQQHFWLRQ�ZDV�WHUPLQDWHG��\RX�FDQ�UHFRQQHFW�

$V�D�VHFRQG�H[DPSOH��Cursor.next�UHWXUQV�false�ZKHQ�\RX�JHW�WR�WKH�HQG�RI�WKH�URZV�LQ�
WKH�FXUVRU��,I�WKH�SELECT�VWDWHPHQW�XVHG�WR�FUHDWH�WKH�Cursor�REMHFW�ILQGV�WKH�WDEOH�EXW�QR�
URZV�PDWFK�WKH�FRQGLWLRQV�RI�WKH�SELECT�VWDWHPHQW��WKHQ�DQ�HPSW\�FXUVRU�LV�FUHDWHG��7KH�ILUVW�
WLPH�\RX�FDOO�WKH�next�PHWKRG�IRU�WKDW�FXUVRU��LW�UHWXUQV�false��<RXU�FRGH�VKRXOG�DQWLFLSDWH�
WKLV�SRVVLELOLW\�

String
:KHQ�D�PHWKRG�UHWXUQV�D�VWULQJ��\RX�XVXDOO\�GR�QRW�JHW�DQ\�HUURU�LQIRUPDWLRQ��,I��KRZHYHU��WKH�
PHWKRG�UHWXUQV�QXOO��FKHFN�WKH�DVVRFLDWHG�HUURU�PHWKRG��

7KH�IROORZLQJ�PHWKRGV�UHWXUQ�D�VWULQJ�

Connection.majorErrorMessage
Connection.minorErrorMessage
Cursor.columnName
DbPool.majorErrorMessage
DbPool.minorErrorMessage
Resultset.columnName
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Error Methods
Void
6RPH�PHWKRGV�GR�QRW�UHWXUQ�D�YDOXH��<RX�FDQQRW�WHOO�DQ\WKLQJ�DERXW�SRVVLEOH�HUURUV�IURP�VXFK�
PHWKRGV��7KH�IROORZLQJ�PHWKRGV�GR�QRW�UHWXUQ�D�YDOXH�

Error Methods
$V�GLVFXVVHG�HDUOLHU��PDQ\�PHWKRGV�UHWXUQ�D�QXPHULF�VWDWXV�FRGH��:KHQ�D�PHWKRG�UHWXUQV�D�
VWDWXV�FRGH��WKHUH�PD\�EH�D�FRUUHVSRQGLQJ�HUURU�FRGH�DQG�PHVVDJH�IURP�WKH�GDWDEDVH�VHUYHU��
/LYH:LUH�SURYLGHV�IRXU�PHWKRGV�IRU�WKH�Connection�DQG�DbPool�REMHFWV�WR�DFFHVV�GDWDEDVH�
HUURU�FRGHV�DQG�PHVVDJHV��7KH�PHWKRGV�DUH�

� majorErrorMessage��PDMRU�HUURU�PHVVDJH�UHWXUQHG�E\�WKH�GDWDEDVH�

� minorErrorMessage��VHFRQGDU\�PHVVDJH�UHWXUQHG�E\�WKH�GDWDEDVH�

� majorErrorCode��PDMRU�HUURU�FRGH�UHWXUQHG�E\�WKH�GDWDEDVH��7KLV�W\SLFDOO\�FRUUHVSRQGV�
WR�WKH�VHUYHU·V�64/&2'(�

� minorErrorCode��VHFRQGDU\�HUURU�FRGH�UHWXUQHG�E\�WKH�GDWDEDVH�

7KH�UHVXOWV�UHWXUQHG�E\�WKHVH�PHWKRGV�GHSHQG�RQ�WKH�GDWDEDVH�VHUYHU�EHLQJ�XVHG�DQG�WKH�
GDWDEDVH�VWDWXV�FRGH��0RVW�RI�WKH�WLPH�\RX�QHHG�WR�FRQVLGHU�RQO\�WKH�PDMRU�HUURU�FRGH�RU�HUURU�
PHVVDJH�WR�XQGHUVWDQG�D�SDUWLFXODU�HUURU��7KH�PLQRU�HUURU�FRGH�DQG�PLQRU�HUURU�PHVVDJH�DUH�
XVHG�LQ�RQO\�D�VPDOO�QXPEHU�RI�VLWXDWLRQV�

Connection.release
Cursor.close
DbPool.disconnect
Resulset.close

NOTE &DOOLQJ�DQRWKHU�PHWKRG�RI�Connection�RU�DbPool�FDQ�
UHVHW�WKH�HUURU�FRGHV�DQG�PHVVDJHV��7R�DYRLG�ORVLQJ�HUURU�
LQIRUPDWLRQ��EH�VXUH�WR�FKHFN�WKHVH�PHWKRGV�EHIRUH�
SURFHHGLQJ�
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Status Codes
$IWHU�UHFHLYLQJ�DQ�HUURU�PHVVDJH��\RXU�DSSOLFDWLRQ�PD\�ZDQW�WR�GLVSOD\�D�PHVVDJH�WR�WKH�XVHU��
<RXU�PHVVDJH�PD\�LQFOXGH�WKH�VWULQJ�UHWXUQHG�E\�majorErrorMessage�RU�
minorErrorMessage�RU�WKH�QXPEHU�UHWXUQHG�E\�majorErrorCode�RU�minorErrorCode��
$GGLWLRQDOO\��\RX�PD\�ZDQW�WR�SURFHVV�WKH�VWULQJ�RU�QXPEHU�EHIRUH�GLVSOD\LQJ�LW��

,Q�FRPSXWLQJ�WKH�VWULQJ�UHWXUQHG�E\�majorErrorMessage�DQG�minorErrorMessage��
/LYH:LUH�UHWXUQV�WKH�GDWDEDVH�YHQGRU�VWULQJ��ZLWK�DGGLWLRQDO�WH[W�SUHSHQGHG��)RU�GHWDLOV�RQ�WKH�
UHWXUQHG�WH[W��VHH�WKH�GHVFULSWLRQV�RI�WKHVH�PHWKRGV�LQ�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

Status Codes
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�VWDWXV�FRGHV�UHWXUQHG�E\�YDULRXV�PHWKRGV��L3ODQHW�UHFRPPHQGV�
WKDW�\RX�GR�QRW�XVH�WKHVH�YDOXHV�GLUHFWO\��,QVWHDG��LI�D�PHWKRG�UHWXUQV�D�QRQ]HUR�YDOXH��XVH�WKH�
DVVRFLDWHG�majorErrorCode�DQG�majorErrorMessage�PHWKRGV�WR�GHWHUPLQH�WKH�
SDUWLFXODU�HUURU�

Table  12-1Status codes for LiveWire methods 

Status 
Code

Explanation Status 
Code

Explanation

0 No error 14 Null reference parameter

1 Out of memory 15 database object not found (for 
backward compatibility with older 
applications)

2 Object never initialized 16 Required information is missing

3 Type conversion error 17 Object cannot support multiple 
readers

4 Database not registered 18 Object cannot support deletions

5 Error reported by server 19 Object cannot support insertions

6 Message from server 20 Object cannot support updates

7 Error from vendor’s 
library

21 Object cannot support updates

8 Lost connection 22 Object cannot support indices

9 End of fetch 23 Object cannot be dropped

10 Invalid use of object 24 Incorrect connection supplied

11 Column does not exist 25 Object cannot support privileges
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Status Codes
12 Invalid positioning within 
object (bounds error)

26 Object cannot support cursors

13 Unsupported feature 27 Unable to open

Table  12-1Status codes for LiveWire methods  (Continued)

Status 
Code

Explanation Status 
Code

Explanation
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Chapter 13

Videoapp Sample Application

7KLV�FKDSWHU�GHVFULEHV�WKH�YLGHRDSS�VDPSOH�DSSOLFDWLRQ��ZKLFK�LOOXVWUDWHV�WKH�XVH�RI�WKH�
/LYH:LUH�'DWDEDVH�6HUYLFH��,W�GHVFULEHV�KRZ�WR�FRQILJXUH�\RXU�HQYLURQPHQW�WR�UXQ�WKH�
YLGHRDSS�VDPSOH�DSSOLFDWLRQ�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� $ERXW�WKH�9LGHRDSS�6DPSOH�$SSOLFDWLRQ

� &RQILJXULQJ�<RXU�(QYLURQPHQW

� 5XQQLQJ�9LGHRDSS

� /RRNLQJ�DW�WKH�6RXUFH�)LOHV

About the Videoapp Sample Application
1HWVFDSH�VHUYHUV�FRPH�ZLWK�D�VDPSOH�GDWDEDVH�DSSOLFDWLRQ��videoapp��ZKLFK�LOOXVWUDWHV�WKH�
/LYH:LUH�'DWDEDVH�6HUYLFH��7KLV�DSSOLFDWLRQ�WUDFNV�YLGHR�UHQWDOV�DW�D�ILFWLRQDO�YLGHR�VWRUH��7KH�
videoapp�DSSOLFDWLRQ�GHPRQVWUDWHV�WKH�XVH�RI�WKH�DbPool�DQG�Connection�REMHFWV�

7KHUH�DUH�D�VPDOO�QXPEHU�RI�UHVWULFWLRQV�RQ�WKH�XVH�RI�WKHVH�DSSOLFDWLRQV�

� :KLOH�WKHVH�VDPSOH�DSSOLFDWLRQV�FDQ�EH�XVHG�ZLWK�2'%&�DQG�64/�6HUYHU��LI�WKH�GULYHU�RQ�
\RXU�SODWIRUP�GRHV�QRW�VXSSRUW�XSGDWDEOH�FXUVRUV��WKH�DSSOLFDWLRQV�ZLOO�QRW�ZRUN��)RU�
LQIRUPDWLRQ�RQ�ZKLFK�GULYHUV�VXSSRUW�XSGDWDEOH�FXUVRUV��VHH�´6XSSRUWHG�'DWDEDVH�&OLHQWV�
DQG�2'%&�'ULYHUV�µ

� 7KH�videoapp�DSSOLFDWLRQ�XVHV�FXUVRUV�WKDW�VSDQ�PXOWLSOH�+70/�SDJHV��,I�\RXU�GDWDEDVH�
GULYHU�LV�VLQJOH�WKUHDGHG��WKHVH�FXUVRUV�PD\�KROG�ORFNV�RQ�WKH�GDWDEDVH�DQG�SUHYHQW�RWKHU�
XVHUV�IURP�DFFHVVLQJ�LW��)RU�LQIRUPDWLRQ�RQ�ZKLFK�GDWDEDVH�GULYHUV�DUH�VLQJOH�WKUHDGHG��VHH�
WKH�(QWHUSULVH�6HUYHU���[�5HOHDVH�1RWHV�
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Configuring Your Environment
Configuring Your Environment
%HIRUH�\RX�FDQ�UXQ�WKHVH�DSSOLFDWLRQV��\RX�PXVW�PDNH�PLQRU�FKDQJHV�WR�WKH�VRXUFH�ILOHV�DQG�
FUHDWH�D�GDWDEDVH�RI�YLGHRV��7KLV�VHFWLRQ�WHOOV�\RX�ZKLFK�ILOHV�\RX�PXVW�FKDQJH�DQG�ZKLFK�
SURFHGXUHV�\RX�XVH�WR�PDNH�WKHVH�FKDQJHV�DQG�WR�FUHDWH�WKH�GDWDEDVH�IRU�HDFK�RI�WKH�VXSSRUWHG�
GDWDEDVH�VHUYHUV��6HH�WKH�VHFWLRQ�IRU�\RXU�GDWDEDVH�VHUYHU�IRU�VSHFLILF�LQIRUPDWLRQ�

,Q�DGGLWLRQ��WKH�GDWDEDVH�FUHDWLRQ�VFULSWV�XVH�GDWDEDVH�XWLOLWLHV�SURYLGHG�E\�\RXU�GDWDEDVH�
YHQGRU��<RX�VKRXOG�EH�IDPLOLDU�ZLWK�KRZ�WR�XVH�WKHVH�XWLOLWLHV�

Connecting to the Database and Recompiling
7KH�videoapp�DSSOLFDWLRQ�LV�LQ�WKH�$NSHOME\plugins\samples\js\videoapp�
GLUHFWRU\��ZKHUH�$NSHOME�LV�WKH�GLUHFWRU\�LQ�ZKLFK�\RX�LQVWDOOHG�WKH�L3ODQHW�:HE�6HUYHU�

)RU�HDFK�DSSOLFDWLRQ��\RX�PXVW�FKDQJH�WKH�FRQQHFW�VWULQJ�LQ�WKH�+70/�VRXUFH�ILOH��
start.htm��WR�PDWFK�\RXU�GDWDEDVH�HQYLURQPHQW��)RU�LQIRUPDWLRQ�RQ�WKH�SDUDPHWHUV�\RX�XVH�
WR�FRQQHFW��VHH�´'DWDEDVH�&RQQHFWLRQ�3RROV�µ�)RU�HYHQ�PRUH�LQIRUPDWLRQ��VHH�WKH�GHVFULSWLRQ�
RI�WKH�connect�PHWKRG�LQ�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�

)RU�WKH�videoapp�DSSOLFDWLRQ��FKDQJH�WKLV�OLQH�

project.sharedConnections.pool = 
new DbPool ("<Server Type>", "<Server Identifier>", 

"<User>", "<Password>", "<Database>", 2, false)

NOTE <RXU�GDWDEDVH�VHUYHU�PXVW�EH�XS�DQG�UXQQLQJ�EHIRUH�\RX�
FDQ�FUHDWH�\RXU�YLGHR�GDWDEDVH��DQG�\RX�PXVW�FRQILJXUH�
\RXU�GDWDEDVH�VHUYHU�DQG�FOLHQW�DV�GHVFULEHG�LQ�&KDSWHU�����
´&RQILJXULQJ�<RXU�'DWDEDVH�µ�
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Configuring Your Environment
6DYH�\RXU�FKDQJHV�DQG�UHFRPSLOH�WKH�DSSOLFDWLRQ��7R�UHFRPSLOH�RQH�RI�WKH�DSSOLFDWLRQV�IURP�
WKH�FRPPDQG�OLQH��UXQ�LWV�EXLOG�ILOH��ORFDWHG�LQ�WKH�DSSOLFDWLRQ·V�GLUHFWRU\��%H�VXUH�\RXU�PATH�
HQYLURQPHQW�YDULDEOH�LQFOXGHV�WKH�SDWK�WR�WKH�FRPSLOHU��XVXDOO\�$NSHOME\bin\https\bin�
RQ�:LQGRZV�17�DQG�$NSHOME\bin\https\lib�RQ�8QL[��

5HVWDUW�WKH�DSSOLFDWLRQ�LQ�WKH�-DYD6FULSW�$SSOLFDWLRQ�0DQDJHU�

Creating the Database
7KH�FUHDWLRQ�VFULSWV�IRU�videoapp�DUH�LQ�LWV�DSSOLFDWLRQ�GLUHFWRU\��7KH�ILUVW�WLPH�\RX�UXQ�WKH�
VFULSWV�\RX�PLJKW�VHH�HUURUV�DERXW�GURSSLQJ�GDWDEDVHV�RU�WDEOHV�WKDW�GR�QRW�H[LVW��7KHVH�HUURU�
PHVVDJHV�DUH�QRUPDO��\RX�FDQ�VDIHO\�LJQRUH�WKHP�

Informix
%HIRUH�XVLQJ�WKH�IROORZLQJ�LQVWUXFWLRQV��\RX�PXVW�FRQILJXUH�\RXU�,QIRUPL[�FOLHQW�DV�GHVFULEHG�
LQ�´,QIRUPL[�µ�,Q�DGGLWLRQ��PDNH�VXUH�\RXU�PATH�HQYLURQPHQW�YDULDEOH�LQFOXGHV�
$INFORMIXDIR\bin�DQG�WKDW�\RXU�FOLHQW�LV�FRQILJXUHG�WR�XVH�WKH�,QIRUPL[�XWLOLWLHV�

7KH�64/�ILOHV�IRU�FUHDWLQJ�WKH�YLGHR�GDWDEDVH��lw_video��RQ�,QIRUPL[�DUH�LQ�WKLV�GLUHFWRU\�

$NSHOME\plugins\samples\js\videoapp\ifx

1. On Unix, log in as “informix” user and run the ifx_load.csh shell script for 
videoapp.

On NT, in the Informix Server program group, double-click the 
Command-Line Utilities icon to open a DOS window, and then run the 
following commands:

cd c:\netscape\server\plugins\samples\js\videoapp\ifx
ifx_load.bat

2. You can now run the application by making the changes described in 
“Connecting to the Database and Recompiling.”

NOTE 5HPHPEHU�WKDW�SDWK�QDPHV�LQ�WKLV�PDQXDO�DUH�JLYHQ�LQ�17�
IRUPDW�LI�WKH\�DUH�IRU�ERWK�17�DQG�8QL[��2Q�8QL[��\RX�
ZRXOG�XVH�$NSHOME/js/samples/videoapp/ifx.
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Configuring Your Environment
Oracle
%HIRUH�XVLQJ�WKH�IROORZLQJ�LQVWUXFWLRQV��\RX�PXVW�FRQILJXUH�\RXU�2UDFOH�FOLHQW�DV�GHVFULEHG�LQ�
´2UDFOH�µ�,Q�DGGLWLRQ��\RXU�FOLHQW�PXVW�EH�FRQILJXUHG�WR�UXQ�WKH�2UDFOH�XWLOLWLHV��7R�UXQ�
64/3OXV��\RX�PD\�QHHG�WR�VHW�WKH�ORACLE_SID�HQYLURQPHQW�YDULDEOH�

7KH�64/�ILOHV�IRU�FUHDWLQJ�WKH�YLGHR�GDWDEDVH�RQ�2UDFOH�DUH�LQ�WKHVH�WZR�GLUHFWRULHV�

$NSHOME\plugins\samples\js\videoapp\ora

1. On both Unix and NT, start SQL Plus. From the SQL> prompt, enter this 
command:

Start $NSHOME\plugins\samples\js\videoapp\ora\ora_video.sql

This SQL script does not create a new database. Instead, it creates the Oracle 
tables in the current instance.

2. On Unix, run the ora_load script file to load the video tables with data. On 
NT, run the ora_load.bat batch file to load the video tables with data. You 
must edit the appropriate file to connect to your server; the instructions for 
doing so are in the file.

3. You can now run the application by making the changes described in 
“Connecting to the Database and Recompiling.”

Sybase
%HIRUH�XVLQJ�WKH�IROORZLQJ�LQVWUXFWLRQV��\RX�PXVW�FRQILJXUH�\RXU�6\EDVH�FOLHQW�DV�GHVFULEHG�LQ�
´6\EDVH�µ�,Q�DGGLWLRQ��RQ�8QL[�EH�VXUH�\RXU�PATH�HQYLURQPHQW�YDULDEOH�LQFOXGHV�
$SYBASE\bin�DQG�VHW�DSQUERY�WR�SRLQW�WR�\RXU�VHUYHU�

7KH�64/�ILOHV�IRU�FUHDWLQJ�WKH�YLGHR�GDWDEDVH�RQ�6\EDVH�DUH�LQ�WKHVH�WZR�GLUHFWRULHV�

$NSHOME\plugins\samples\js\videoapp\syb

1. Run the appropriate script from the command line. On Unix, the script is:

syb_video.csh userid password

For example:

$NSHOME\plugins\samples\js\videoapp\syb\syb_load.csh sa

On NT, the script is:

syb_load userid password

For example:

c:\netscape\server\plugins\samples\js\videoapp\syb\syb_load sa
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Configuring Your Environment
2. You can now run the application by making the changes described in 
“Connecting to the Database and Recompiling.”

Microsoft SQL Server (NT only)
%HIRUH�XVLQJ�WKH�IROORZLQJ�LQVWUXFWLRQV��\RX�PXVW�FRQILJXUH�\RXU�6\EDVH�FOLHQW�DV�GHVFULEHG�LQ�
´2'%&�µ�,Q�DGGLWLRQ�RQ�8QL[��VHW�DSQUERY�WR�SRLQW�WR�\RXU�VHUYHU�

7KH�64/�ILOHV�IRU�FUHDWLQJ�WKH�YLGHR�GDWDEDVH�RQ�06�64/�6HUYHU�DUH�LQ�WKHVH�WZR�GLUHFWRULHV�

$NSHOME\plugins\samples\js\videoapp\mss

1. From a DOS prompt, run this batch file:

mss_load userid password

For example:

c:\netscape\server\plugins\samples\js\videoapp\mss\mss_load sa

2. You can now run the application by making the changes described in 
“Connecting to the Database and Recompiling.”

DB2
7KH�64/�ILOHV�IRU�FUHDWLQJ�WKH�YLGHR�GDWDEDVH�RQ�'%��DUH�LQ�WKHVH�WZR�GLUHFWRULHV�

$NSHOME\plugins\samples\js\videoapp\db2

NOTE ,I�\RX�KDYH�ERWK�6\EDVH�DQG�06�64/�6HUYHU�RU�'%��
LQVWDOOHG�RQ�\RXU�PDFKLQH��WKHUH�LV�D�SRWHQWLDO�QDPLQJ�
FRQIXVLRQ��7KHVH�YHQGRUV�KDYH�XWLOLWLHV�ZLWK�WKH�VDPH�
QDPH��bcp�DQG�isql���:KHQ�UXQQLQJ�WKLV�VFULSW��EH�
FHUWDLQ�WKDW�\RXU�HQYLURQPHQW�YDULDEOHV�DUH�VHW�VR�WKDW�\RX�
UXQ�WKH�FRUUHFW�XWLOLW\�

NOTE ,I�\RX�KDYH�ERWK�06�64/�6HUYHU�DQG�6\EDVH�RU�'%��
LQVWDOOHG�RQ�\RXU�PDFKLQH��WKHUH�LV�D�SRWHQWLDO�QDPLQJ�
FRQIXVLRQ��7KHVH�YHQGRUV�KDYH�XWLOLWLHV�ZLWK�WKH�VDPH�
QDPH��bcp�DQG�isql���:KHQ�UXQQLQJ�WKLV�VFULSW��EH�
FHUWDLQ�WKDW�\RXU�HQYLURQPHQW�YDULDEOHV�DUH�VHW�VR�WKDW�\RX�
UXQ�WKH�FRUUHFW�XWLOLW\�
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Configuring Your Environment
1. (Unix only) Your PATH environment variable must include the $DB2PATH/bin, 
$DB2PATH/misc, and $DB2PATH/adm directories.

2. Before you can run these scripts, you must have installed the DB2 Software 
Developer’s Kit (DB2 SDK).

3. Also, before you can run the script to create the tables, you must edit it to 
modify some parameters. On Unix, the script is in db2_load.csh; on NT, it is 
in db2_load.bat. Edit the appropriate db2_load file and modify the following 
parameters to reflect your environment:

❍ <nodename>: node name alias

❍ <hostname>: host name of the node where the target database resides

❍ <service-name>: service name or instance name from the services file

❍ <database-name>: database name

❍ <user>: authorized user

❍ <password>: user’s password

4. Make sure your /etc/services file has entries for your instance or service 
name if you are creating the database in a remote DB2 server.

5. Run the appropriate version of the script from the DB2 command window. The 
db2_load script runs the db2_video.sql and import.sql scripts. These 
subsidiary scripts create the video tables and load them with data from the 
*.del files. They do not create a new database. Instead, they create the DB2 
tables in the local database alias specified in the db2_load script.

NOTE ,I�\RX�KDYH�ERWK�'%��DQG�6\EDVH�RU�06�64/�6HUYHU�
LQVWDOOHG�RQ�\RXU�PDFKLQH��WKHUH�LV�D�SRWHQWLDO�QDPLQJ�
FRQIXVLRQ��7KHVH�YHQGRUV�KDYH�XWLOLWLHV�ZLWK�WKH�VDPH�
QDPH��bcp�DQG�isql���:KHQ�UXQQLQJ�WKLV�VFULSW��EH�
FHUWDLQ�WKDW�\RXU�HQYLURQPHQW�YDULDEOHV�DUH�VHW�VR�WKDW�\RX�
UXQ�WKH�FRUUHFW�XWLOLW\�
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Running Videoapp
Running Videoapp
,Q�WKLV�VHFWLRQ��\RX�JHW�WKH�videoapp�VDPSOH�DSSOLFDWLRQ�XS�DQG�UXQQLQJ��7KLV�VDPSOH�LV�
VLJQLILFDQWO\�PRUH�FRPSOH[�WKDQ�WKH�VDPSOHV�GLVFXVVHG�LQ�&KDSWHU����´4XLFN�6WDUW�ZLWK�WKH�
6DPSOH�$SSOLFDWLRQV�µ�7KLV�FKDSWHU�RQO\�JLYHV�DQ�RYHUYLHZ�RI�LW��<RX�VKRXOG�ORRN�DW�VRPH�RI�
WKH�ILOHV�WR�VWDUW�IDPLOLDUL]LQJ�\RXUVHOI�ZLWK�LW�

2QFH�\RX�KDYH�FUHDWHG�WKH�YLGHR�GDWDEDVH�DQG�FKDQJHG�WKH�GDWDEDVH�FRQQHFWLRQ�SDUDPHWHUV��
\RX�FDQ�DFFHVV�WKH�DSSOLFDWLRQ�KHUH�

http://server.domain/videoapp

$IWHU�FRQQHFWLQJ�WR�WKH�GDWDEDVH��WKH�$SSOLFDWLRQ�0DQDJHU�GLVSOD\V�WKH�videoapp�KRPH�SDJH��
DV�VKRZQ�LQ�)LJXUH������

Figure  13-1 Videoapp home page 
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Looking at the Source Files
,I�\RX�FDQQRW�FRQQHFW�WR�WKH�GDWDEDVH��\RX�VHH�DQ�HUURU�PHVVDJH��0DNH�VXUH�\RX�KDYH�HQWHUHG�
WKH�FRUUHFW�GDWDEDVH�FRQQHFWLRQ�SDUDPHWHUV�DV�GHVFULEHG�LQ�´&RQQHFWLQJ�WR�WKH�'DWDEDVH�DQG�
5HFRPSLOLQJµ�UHFRPSLOHG��DQG�UHVWDUWHG�WKH�DSSOLFDWLRQ��

7KH�ILUVW�WKLQJ�\RX�PXVW�GR�ZKHQ�\RX·UH�FRQQHFWHG�LV�WR�DGG�D�QHZ�FXVWRPHU��8QWLO�\RX�KDYH�
GRQH�WKLV��WKHUH�DUH�QR�FXVWRPHUV�WR�XVH�IRU�DQ\�RI�WKH�RWKHU�DFWLYLWLHV�

<RX�FDQ�XVH�videoapp�DV�D�FXVWRPHU�RU�DV�DQ�DGPLQLVWUDWRU��$V�D�FXVWRPHU��\RX�FDQ�

� 5HQW�D�PRYLH

� 6KRZ�DOO�WKH�PRYLHV�\RX�FXUUHQWO\�KDYH�UHQWHG

$V�DQ�DGPLQLVWUDWRU��\RX�FDQ�

� 6KRZ�DOO�PRYLHV�DQG�ZKR�KDV�WKHP�UHQWHG

� 5HWXUQ�D�YLGHR�IRU�D�FXVWRPHU

� $GG�D�QHZ�FXVWRPHU�HQWU\

� 'HOHWH�D�FXVWRPHU�HQWU\

� 0RGLI\�D�FXVWRPHU�HQWU\

5XQ�WKH�DSSOLFDWLRQ�DQG�PDNH�D�IHZ�FKRLFHV�WR�SHUIRUP�GLIIHUHQW�DFWLRQV�

Looking at the Source Files
7KH�VRXUFH�+70/�ILOHV�IRU�videoapp��OLVWHG�LQ�WKH�IROORZLQJ�WDEOH��DUH�FRSLRXVO\�FRPPHQWHG�

Table 0.6 Primary videoapp source files 

home.htm The application default page. Has links to pick.htm, 
status.htm, rentals.htm, customer.htm, and 
delete.htm. If not connected to the database, this page redirects 
the client to start.htm.

start.htm Connects the application to the database, starts a transaction, and 
then redirects back to home.htm.

abort.htm Cancels a transaction and begins a new transaction.

save.htm Commits a transaction and begins a new transaction.
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Looking at the Source Files
pick.htm Allows the customer to rent a movie. It contains frames for 
category.htm, videos.htm, and pickmenu.htm.

The category.htm file displays video categories.

The videos.htm file displays all videos in selected category, 
linked to rent.htm to rent a particular video.

The pickmenu.htm file displays choices of other pages to visit.

status.htm Displays the videos the customer currently has rented. If the 
customer has not selected an ID, redirects to client.htm, which 
lets the customer select the ID.

rentals.htm Displays a list of all rented videos. When the administrator clicks 
on one, it submits the choice to return.htm, which performs the 
logic to return the video, then redirects back to rentals.htm.

customer.ht
m

Allows the administrator to add a new customer. Submits form 
input to add.htm, which performs logic to add a customer, then 
redirects back to customer.htm.

delete.htm Allows the administrator to delete a customer. Displays a list of 
customers with links to remove.htm, which deletes the specified 
row from the customer table, then redirects back to delete.htm.

modify.htm Allows the administrator to modify a customer entry. Displays a 
list of the first five customers with links to modify1.htm and 
modify2.htm. Those pages update a specific row in the 
customer table and then redirect back to modify.htm. The 
modify3.htm file displays additional customers five at a time.

Table 0.6 Primary videoapp source files  (Continued)
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Application Architecture
7KLV�VHFWLRQ�RULHQWV�\RX�WR�WKH�LPSOHPHQWDWLRQ�RI�VRPH�RI�WKH�IXQFWLRQDOLW\�LQ�videoapp��,W�
GHVFULEHV�RQO\�KRZ�WKH�DSSOLFDWLRQ�ZRUNV�ZLWK�WKH�GDWDEDVH�DQG�GHWDLOV�WKH�SURFHGXUH�IRU�
UHQWLQJ�D�PRYLH��2WKHU�WDVNV�DUH�VLPLODU��

Connection and Workflow
:KHQ�D�XVHU�LQLWLDWHV�D�VHVVLRQ�ZLWK�videoapp�E\�DFFHVVLQJ�LWV�GHIDXOW�SDJH��home.htm���
videoapp�FKHFNV�ZKHWKHU�LW�LV�DOUHDG\�FRQQHFWHG�WR�WKH�GDWDEDVH��,I�VR��videoapp�DVVXPHV�
QRW�RQO\�WKDW�WKH�DSSOLFDWLRQ�LV�FRQQHFWHG��EXW�DOVR�WKDW�WKLV�XVHU�LV�DOUHDG\�FRQQHFWHG��DQG�LW�
SURFHHGV�IURP�WKHUH��

,I�QRW�FRQQHFWHG��videoapp�UHGLUHFWV�WR�start.htm��2Q�WKLV�SDJH��LW�FUHDWHV�D�VLQJOH�SRRO�RI�
GDWDEDVH�FRQQHFWLRQV�WR�EH�XVHG�E\�DOO�FXVWRPHUV��JHWV�D�FRQQHFWLRQ�IRU�WKH�XVHU��DQG�VWDUWV�D�
GDWDEDVH�WUDQVDFWLRQ�IRU�WKDW�FRQQHFWLRQ��,W�WKHQ�UHGLUHFWV�EDFN�WR�home.htm�WR�FRQWLQXH��7KH�
XVHU�QHYHU�VHHV�WKH�UHGLUHFWLRQ�

7KH�GDWDEDVH�WUDQVDFWLRQ�VWDUWHG�RQ�start.htm�VWD\V�RSHQ�XQWLO�WKH�XVHU�H[SOLFLWO\�FKRRVHV�
HLWKHU�WR�VDYH�RU�GLVFDUG�FKDQJHV��E\�FOLFNLQJ�WKH�6DYH�&KDQJHV�RU�$ERUW�&KDQJHV�EXWWRQ��
:KHQ�WKH�XVHU�FOLFNV�RQH�RI�WKRVH�EXWWRQV��save.htm�RU�abort.htm�LV�UXQ��7KHVH�SDJHV�
FRPPLW�RU�UROO�EDFN�WKH�RSHQ�WUDQVDFWLRQ�DQG�WKHQ�LPPHGLDWHO\�VWDUW�DQRWKHU�WUDQVDFWLRQ��,Q�
WKLV�ZD\��WKH�FXVWRPHU·V�FRQQHFWLRQ�DOZD\V�VWD\V�RSHQ�

2QFH�LW�KDV�D�GDWDEDVH�FRQQHFWLRQ��videoapp�SUHVHQWV�WKH�PDLQ�SDJH�WR�WKH�XVHU��)URP�WKDW�
SDJH��WKH�XVHU�PDNHV�YDULRXV�FKRLFHV��VXFK�DV�UHQWLQJ�D�PRYLH�RU�DGGLQJ�D�QHZ�FXVWRPHU��(DFK�
RI�WKRVH�RSWLRQV�LQYROYHV�GLVSOD\LQJ�YDULRXV�SDJHV�WKDW�FRQWDLQ�VHUYHU�VLGH�-DYD6FULSW�
VWDWHPHQWV��0DQ\�RI�WKRVH�SDJHV�LQFOXGH�VWDWHPHQWV�WKDW�XVH�WKH�FRQQHFWLRQ�WR�LQWHUDFW�ZLWK�WKH�
GDWDEDVH��GLVSOD\LQJ�LQIRUPDWLRQ�RU�PDNLQJ�FKDQJHV�WR�WKH�GDWDEDVH�

7KH�ILUVW�WKLQJ�\RX�PXVW�GR�ZKHQ�\RX·UH�FRQQHFWHG�LV�WR�DGG�D�QHZ�FXVWRPHU��8QWLO�\RX�KDYH�
GRQH�WKLV��WKHUH�DUH�QR�FXVWRPHUV�WR�XVH�IRU�DQ\�RI�WKH�RWKHU�DFWLYLWLHV�

Renting a Movie
7KH�pick.htm�SDJH�FRQWDLQV�D�IUDPHVHW�IRU�DOORZLQJ�D�FXVWRPHU�WR�UHQW�D�PRYLH��7KH�IUDPHVHW�
FRQVLVWV�RI�WKH�SDJHV�category.htm��videos.htm��DQG�pickmenu.htm�

7KH�category.htm�SDJH�TXHULHV�WKH�GDWDEDVH�IRU�D�OLVW�RI�WKH�NQRZQ�FDWHJRULHV�RI�PRYLH��,W�
WKHQ�GLVSOD\V�WKRVH�FDWHJRULHV�DV�OLQNV�LQ�D�WDEOH�LQ�WKH�OHIW�IUDPH��,I�WKH�XVHU�FOLFNV�RQH�RI�WKRVH�
OLQNV��videoapp�GLVSOD\V�video.htm�LQ�WKH�ULJKW�IUDPH��7KHUH�DUH�D�IHZ�LQWHUHVWLQJ�WKLQJV�
DERXW�WKH�VHUYHU�VLGH�FRGH�WKDW�DFFRPSOLVKHV�WKHVH�WDVNV��,I�\RX�ORRN�DW�WKLV�SDJH�HDUO\�RQ��\RX�
VHH�WKHVH�OLQHV�

var userId = unscramble(client.userId)
var bucket = project.sharedConnections.connections[userId]
var connection = bucket.connection
306 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



Looking at the Source Files
7KHVH�VWDWHPHQWV�RFFXU�LQ�PRVW�RI�videoapp·V�SDJHV��7KH\�UHWULHYH�WKH�FRQQHFWLRQ�IURP�
ZKHUH�LW�LV�VWRUHG�LQ�WKH�project�REMHFW��7KH�QH[W�OLQH�WKHQ�JHWV�D�QHZ�FXUVRU�DSSOLFDEOH�IRU�
WKLV�WDVN�

cursor = connection.cursor("select * from categories");

$�YDULDQW�RI�WKLV�VWDWHPHQW�RFFXUV�DW�WKH�EHJLQQLQJ�RI�PRVW�WDVNV�

+HUH�LV�WKH�QH[W�LQWHUHVWLQJ�VHW�RI�VWDWHPHQWV�

7KLV�ORRS�FUHDWHV�D�OLQN�IRU�HYHU\�FDWHJRU\�LQ�WKH�FXUVRU��1RWLFH�WKLV�VWDWHPHQW�LQ�SDUWLFXODU�

<A HREF=‘"videos.htm?category=" + catstr‘ TARGET="myright">

7KLV�OLQH�FUHDWHV�WKH�OLQN�WR�videos.htm ��,W�LQFOXGHV�WKH�QDPH�RI�WKH�FDWHJRU\�LQ�WKH�85/��
$VVXPH�WKH�FDWHJRU\�LV�&RPHG\��7KLV�VWDWHPHQW�SURGXFHV�WKH�IROORZLQJ�OLQN�

<A HREF="videos.htm?category=Comedy" TARGET="myright">

<SERVER>
...
while (cursor.next()) {

catstr = escape(cursor.category)
</SERVER>
<TR><TD><A HREF=‘"videos.htm?category=" + catstr‘ 
TARGET="myright">
<SERVER>write(cursor.category);</SERVER></A>
</TD>
</TR>
<SERVER>
} // bottom of while loop
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:KHQ�WKH�XVHU�FOLFNV�WKLV�OLQN��WKH�VHUYHU�JRHV�WR�videos.htm�DQG�VHWV�WKH�YDOXH�RI�WKH�
request�REMHFW·V�category�SURSHUW\�WR�Comedy�

7KH�videos.htm�SDJH�FDQ�EH�VHUYHG�HLWKHU�IURP�pick.htm�RU�IURP�category.htm��,Q�WKH�
ILUVW�FDVH��WKH�category�SURSHUW\�LV�QRW�VHW��VR�WKH�SDJH�GLVSOD\V�D�PHVVDJH�UHTXHVWLQJ�WKH�XVHU�
FKRRVH�D�FDWHJRU\��,I�WKH�category�SURSHUW\�LV�VHW��videos.htm�DFFHVVHV�WKH�GDWDEDVH�WR�
GLVSOD\�LQIRUPDWLRQ�DERXW�DOO�WKH�PRYLHV�LQ�WKDW�FDWHJRU\��7KLV�SDJH�XVHV�WKH�VDPH�WHFKQLTXH�DV�
category.htm�WR�FRQVWUXFW�WKDW�LQIRUPDWLRQ�DQG�FUHDWH�OLQNV�WR�WKH�rent.htm�SDJH�

7KH�rent.htm�SDJH�DFWXDOO\�UHFRUGV�WKH�UHQWDO�IRU�WKH�FXVWRPHU��,W�JHWV�LQIRUPDWLRQ�IURP�WKH�
UHTXHVW�DQG�WKHQ�XSGDWHV�D�WDEOH�LQ�WKH�GDWDEDVH�WR�UHIOHFW�WKH�QHZ�UHQWDO��7KLV�SDJH�SHUIRUPV�
WKH�XSGDWH��EXW�GRHV�QRW�FRPPLW�WKH�FKDQJH��7KDW�GRHVQ·W�KDSSHQ�XQWLO�WKH�XVHU�FKRRVHV�6DYH�
&KDQJHV�RU�$ERUW�&KDQJHV�

7KH�pickmenu.htm�SDJH�VLPSO\�GLVSOD\V�EXWWRQV�WKDW�OHW�\RX�HLWKHU�UHWXUQ�WR�WKH�KRPH�SDJH�
RU�WR�WKH�SDJH�IRU�DGGLQJ�D�QHZ�FXVWRPHU�

Modifying videoapp
$V�ZD\�RI�JHWWLQJ�XVHG�WR�WKH�/LYH:LUH�IXQFWLRQDOLW\��FRQVLGHU�PRGLI\LQJ�videoapp��+HUH�DUH�
VRPH�IHDWXUHV�\RX�PLJKW�DGG�

� &KDQJH�WKH�DVVXPSWLRQ�WKDW�WKH�H[LVWHQFH�RI�WKH�sharedConnections�DUUD\�LPSOLHV�WKDW�
WKLV�SDUWLFXODU�XVHU�LV�FRQQHFWHG��<RX�FDQ�FKDQJH�start.htm�WR�FKHFN�ZKHWKHU�WKHUH�LV�DQ�
,'�IRU�WKLV�XVHU�LQ�WKDW�DUUD\�DQG�ZKHWKHU�WKH�FRQQHFWLRQ�VWRUHG�LQ�WKDW�ORFDWLRQ�LV�
FXUUHQWO\�YDOLG��6HH�´6KDULQJ�DQ�$UUD\�RI�&RQQHFWLRQ�3RROV�µ

� 7KLV�DSSOLFDWLRQ�QHYHU�UHOHDVHV�FRQQHFWLRQV�EDFN�WR�WKH�SRRO��&RQVHTXHQWO\��RQFH�D�VPDOO�
QXPEHU�RI�XVHUV�KDYH�FRQQHFWHG��QRERG\�HOVH�FDQ�FRQQHFW��<RX�FDQ�PRGLI\�WKLV�LQ�D�
FRXSOH�RI�ZD\V��DGG�D�QHZ�FRPPDQG�WKDW�OHWV�WKH�XVHU�LQGLFDWH�FRPSOHWLRQ�RU�LPSOHPHQW�D�
VFKHPH�WR�FOHDQXS�XQXVHG�FRQQHFWLRQV��6HH�´5HWULHYLQJ�DQ�,GOH�&RQQHFWLRQ�µ
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Chapter 14

LiveConnect Overview

7KLV�FKDSWHU�GHVFULEHV�XVLQJ�/LYH&RQQHFW�WHFKQRORJ\�WR�OHW�-DYD�DQG�-DYD6FULSW�FRGH�
FRPPXQLFDWH�ZLWK�HDFK�RWKHU��7KH�FKDSWHU�DVVXPHV�\RX�DUH�IDPLOLDU�ZLWK�-DYD�SURJUDPPLQJ�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�VHFWLRQV�

� :KDW�,V�/LYH&RQQHFW"

� :RUNLQJ�ZLWK�:UDSSHUV

� -DYD6FULSW�WR�-DYD�&RPPXQLFDWLRQ

� -DYD�WR�-DYD6FULSW�&RPPXQLFDWLRQ

� 'DWD�7\SH�&RQYHUVLRQV

)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�XVLQJ�/LYH&RQQHFW��VHH�WKH�-DYD6FULSW�WHFKQLFDO�QRWHV�RQ�WKH�
L3ODQHW�VLWH��DQG�DOVR�VHDUFK�IRU�UHODWHG�LQIRUPDWLRQ�RQ�WKH�PR]LOOD�RUJ�VLWH�

What Is LiveConnect?
/LYH&RQQHFW�OHWV�\RX�FRQQHFW�VHUYHU�VLGH�-DYD6FULSW�DSSOLFDWLRQV�WR�-DYD�FRPSRQHQWV�RU�FODVVHV�
RQ�WKH�VHUYHU��

<RXU�-DYD6FULSW�DSSOLFDWLRQ�PD\�ZDQW�WR�FRPPXQLFDWH�ZLWK�FRGH�ZULWWHQ�LQ�RWKHU�ODQJXDJHV��
VXFK�DV�-DYD�RU�&��7R�FRPPXQLFDWH�ZLWK�-DYD�FRGH��\RX�XVH�-DYD6FULSW·V�/LYH&RQQHFW�
IXQFWLRQDOLW\��7R�FRPPXQLFDWH�ZLWK�FRGH�ZULWWHQ�LQ�RWKHU�ODQJXDJHV��\RX�KDYH�VHYHUDO�FKRLFHV�

� <RX�FDQ�ZUDS�\RXU�FRGH�DV�D�-DYD�REMHFW�DQG�XVH�/LYH&RQQHFW�GLUHFWO\�

� <RX�FDQ�ZUDS�\RXU�FRGH�DV�D�&25%$�FRPSOLDQW�GLVWULEXWHG�REMHFW�DQG�XVH�/LYH&RQQHFW�
LQ�DVVRFLDWLRQ�ZLWK�DQ�REMHFW�UHTXHVW�EURNHU�

� <RX�FDQ�GLUHFWO\�LQFOXGH�H[WHUQDO�OLEUDULHV�LQ�\RXU�DSSOLFDWLRQ�
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7KLV�FKDSWHU�GLVFXVVHV�XVLQJ�/LYH&RQQHFW�WR�DFFHVV�QRQ�-DYD6FULSW�FRGH�IURP�-DYD6FULSW�
DSSOLFDWLRQV�

8OWLPDWHO\��/LYH&RQQHFW�DOORZV�WKH�-DYD6FULSW�REMHFWV�LQ�\RXU�DSSOLFDWLRQ�WR�LQWHUDFW�ZLWK�-DYD�
REMHFWV��7KHVH�-DYD�REMHFWV�DUH�LQVWDQFHV�RI�FODVVHV�RQ�WKH�VHUYHU·V�CLASSPATH��6HH�´6HWWLQJ�
8S�IRU�/LYH&RQQHFWµ�IRU�LQIRUPDWLRQ�RQ�VHWWLQJ�CLASSPATH�DSSURSULDWHO\��/LYH&RQQHFW�
ZRUNV�IRU�ERWK�FOLHQW�VLGH�DQG�VHUYHU�VLGH�-DYD6FULSW�EXW�KDV�GLIIHUHQW�FDSDELOLWLHV�DSSURSULDWH�
WR�HDFK�HQYLURQPHQW�

7KLV�FKDSWHU�DVVXPHV�\RX�DUH�IDPLOLDU�ZLWK�-DYD�SURJUDPPLQJ��)RU�LQIRUPDWLRQ�RQ�XVLQJ�-DYD�
ZLWK�1HWVFDSH�VHUYHUV��VHH�(QWHUSULVH�6HUYHU������1RWHV�IRU�-DYD�3URJUDPPHUV��)RU�RWKHU�LQIRUPDWLRQ�
RQ�/LYH&RQQHFW��VHH�WKH�-DYD6FULSW�GRFXPHQWDWLRQ�DW�

http://www.iplanet.com/docs/

)RU�DOO�DYDLODEOH�-DYD�FODVVHV��\RX�FDQ�DFFHVV�VWDWLF�SXEOLF�SURSHUWLHV�RU�PHWKRGV�RI�WKH�FODVV��RU�
FUHDWH�LQVWDQFHV�RI�WKH�FODVV�DQG�DFFHVV�SXEOLF�SURSHUWLHV�DQG�PHWKRGV�RI�WKRVH�LQVWDQFHV��
8QOLNH�RQ�WKH�FOLHQW��KRZHYHU��\RX�FDQ�DFFHVV�RQO\�WKRVH�-DYD�REMHFWV�WKDW�ZHUH�FUHDWHG�E\�\RXU�
DSSOLFDWLRQ�RU�FUHDWHG�E\�DQRWKHU�-DYD6FULSW�DSSOLFDWLRQ�DQG�WKHQ�VWRUHG�DV�D�SURSHUW\�RI�WKH�
server�REMHFW�

,I�D�-DYD�REMHFW�ZDV�FUHDWHG�E\�D�VHUYHU�DSSOLFDWLRQ�RWKHU�WKDQ�D�VHUYHU�VLGH�-DYD6FULSW�
DSSOLFDWLRQ��\RX�FDQQRW�DFFHVV�WKDW�-DYD�REMHFW��)RU�H[DPSOH��\RX�FDQQRW�DFFHVV�D�-DYD�REMHFW�
FUHDWHG�E\�DQ�16$3,�H[WHQVLRQ�RU�DQ�+773�DSSOHW�

:KHQ�\RX�FDOO�D�PHWKRG�RI�D�-DYD�REMHFW��\RX�FDQ�SDVV�-DYD6FULSW�REMHFWV�WR�WKDW�PHWKRG��-DYD�
FRGH�FDQ�VHW�SURSHUWLHV�DQG�FDOO�PHWKRGV�RI�WKRVH�-DYD6FULSW�REMHFWV��,Q�WKLV�ZD\��\RX�FDQ�KDYH�
ERWK�-DYD6FULSW�FRGH�WKDW�FDOOV�-DYD�FRGH�DQG�-DYD�FRGH�WKDW�FDOOV�-DYD6FULSW�FRGH�

-DYD�FRGH�FDQ�DFFHVV�D�-DYD6FULSW�DSSOLFDWLRQ�RQO\�LQ�WKLV�IDVKLRQ��7KDW�LV��D�-DYD�REMHFW�FDQQRW�
LQYRNH�D�-DYD6FULSW�DSSOLFDWLRQ�XQOHVV�WKDW�-DYD6FULSW�DSSOLFDWLRQ��RU�DQRWKHU�-DYD6FULSW�
DSSOLFDWLRQ��KDV�LWVHOI�DFFHVVHG�DQ�DSSURSULDWH�-DYD�REMHFW�DQG�LQYRNHG�RQH�RI�LWV�PHWKRGV�

Working with Wrappers
,Q�-DYD6FULSW��D�ZUDSSHU�LV�DQ�REMHFW�RI�WKH�WDUJHW�ODQJXDJH�GDWD�W\SH�WKDW�HQFORVHV�DQ�REMHFW�RI�
WKH�VRXUFH�ODQJXDJH��2Q�WKH�-DYD6FULSW�VLGH��\RX�FDQ�XVH�D�ZUDSSHU�REMHFW�WR�DFFHVV�PHWKRGV�
DQG�ILHOGV�RI�WKH�-DYD�REMHFW��FDOOLQJ�D�PHWKRG�RU�DFFHVVLQJ�D�SURSHUW\�RQ�WKH�ZUDSSHU�UHVXOWV�LQ�
D�FDOO�RQ�WKH�-DYD�REMHFW��2Q�WKH�-DYD�VLGH��-DYD6FULSW�REMHFWV�DUH�ZUDSSHG�LQ�DQ�LQVWDQFH�RI�WKH�
FODVV�netscape.javascript.JSObject�DQG�SDVVHG�WR�-DYD�

:KHQ�D�-DYD6FULSW�REMHFW�LV�VHQW�WR�-DYD��WKH�UXQWLPH�HQJLQH�FUHDWHV�D�-DYD�ZUDSSHU�RI�W\SH�
JSObject��ZKHQ�D�JSObject�LV�VHQW�IURP�-DYD�WR�-DYD6FULSW��WKH�UXQWLPH�HQJLQH�XQZUDSV�LW�
WR�LWV�RULJLQDO�-DYD6FULSW�REMHFW�W\SH��7KH�JSObject�FODVV�SURYLGHV�DQ�LQWHUIDFH�IRU�LQYRNLQJ�
-DYD6FULSW�PHWKRGV�DQG�H[DPLQLQJ�-DYD6FULSW�SURSHUWLHV�
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JavaScript to Java Communication
JavaScript to Java Communication
:KHQ�\RX�UHIHU�WR�D�-DYD�SDFNDJH�RU�FODVV��RU�ZRUN�ZLWK�D�-DYD�REMHFW�RU�DUUD\��\RX�XVH�RQH�RI�
WKH�VSHFLDO�/LYH&RQQHFW�REMHFWV��$OO�-DYD6FULSW�DFFHVV�WR�-DYD�WDNHV�SODFH�ZLWK�WKHVH�REMHFWV��
ZKLFK�DUH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�WDEOH�

,Q�VRPH�ZD\V��WKH�H[LVWHQFH�RI�WKH�/LYH&RQQHFW�REMHFWV�LV�WUDQVSDUHQW��EHFDXVH�\RX�LQWHUDFW�
ZLWK�-DYD�LQ�D�IDLUO\�LQWXLWLYH�ZD\��)RU�H[DPSOH��\RX�FDQ�FUHDWH�D�-DYD�String�REMHFW�DQG�DVVLJQ�
LW�WR�WKH�-DYD6FULSW�YDULDEOH�myString�E\�XVLQJ�WKH�new�RSHUDWRU�ZLWK�WKH�-DYD�FRQVWUXFWRU��DV�
IROORZV�

var myString = new java.lang.String("Hello world")

,Q�WKH�SUHYLRXV�H[DPSOH��WKH�YDULDEOH�myString�LV�D�JavaObject�EHFDXVH�LW�KROGV�DQ�
LQVWDQFH�RI�WKH�-DYD�REMHFW�String��$V�D�JavaObject��myString�KDV�DFFHVV�WR�WKH�SXEOLF�
LQVWDQFH�PHWKRGV�RI�java.lang.String�DQG�LWV�VXSHUFODVV��java.lang.Object��7KHVH�
-DYD�PHWKRGV�DUH�DYDLODEOH�LQ�-DYD6FULSW�DV�PHWKRGV�RI�WKH�JavaObject��DQG�\RX�FDQ�FDOO�
WKHP�DV�IROORZV�

myString.length() // returns 11

Table  14-1The LiveConnect Objects

Object Description

JavaArray A wrapped Java array, accessed from within JavaScript 
code.

JavaClass A JavaScript reference to a Java class.

JavaObject A wrapped Java object, accessed from within JavaScript 
code.

JavaPackage A JavaScript reference to a Java package.

NOTE %HFDXVH�-DYD�LV�D�VWURQJO\�W\SHG�ODQJXDJH�DQG�-DYD6FULSW�LV�
ZHDNO\�W\SHG��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�FRQYHUWV�
DUJXPHQW�YDOXHV�LQWR�WKH�DSSURSULDWH�GDWD�W\SHV�IRU�WKH�
RWKHU�ODQJXDJH�ZKHQ�\RX�XVH�/LYH&RQQHFW��6HH�´'DWD�
7\SH�&RQYHUVLRQVµ�IRU�FRPSOHWH�LQIRUPDWLRQ�
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<RX�DFFHVV�FRQVWUXFWRUV��ILHOGV��DQG�PHWKRGV�LQ�D�FODVV�ZLWK�WKH�VDPH�V\QWD[�WKDW�\RX�XVH�LQ�
-DYD��)RU�H[DPSOH��WKH�IROORZLQJ�-DYD6FULSW�FRGH�XVHV�SURSHUWLHV�RI�WKH�request�REMHFW�WR�
FUHDWH�D�QHZ�LQVWDQFH�RI�WKH�Bug�FODVV�DQG�WKHQ�DVVLJQV�WKDW�QHZ�LQVWDQFH�WR�WKH�-DYD6FULSW�
YDULDEOH�bug��%HFDXVH�WKH�-DYD�FODVV�UHTXLUHV�DQ�LQWHJHU�IRU�LWV�ILUVW�ILHOG��WKLV�FRGH�ILUVW�FRQYHUWV�
WKH�request�VWULQJ�SURSHUW\�WR�DQ�LQWHJHU�EHIRUH�SDVVLQJ�LW�WR�WKH�FRQVWUXFWRU�

The Packages Object
,I�D�-DYD�FODVV�LV�QRW�SDUW�RI�WKH�java��sun��RU�netscape�SDFNDJHV��\RX�DFFHVV�LW�ZLWK�WKH�
Packages�REMHFW��)RU�H[DPSOH��VXSSRVH�WKH�5HGZRRG�FRUSRUDWLRQ�XVHV�D�-DYD�SDFNDJH�FDOOHG�
redwood WR�FRQWDLQ�YDULRXV�-DYD�FODVVHV�WKDW�LW�LPSOHPHQWV��7R�FUHDWH�DQ�LQVWDQFH�RI�WKH�
HelloWorld�FODVV�LQ�redwood��\RX�DFFHVV�WKH�FRQVWUXFWRU�RI�WKH�FODVV�DV�IROORZV�

var red = new Packages.redwood.HelloWorld()

<RX�FDQ�DOVR�DFFHVV�FODVVHV�LQ�WKH�GHIDXOW�SDFNDJH��WKDW�LV��FODVVHV�WKDW�GRQ·W�H[SOLFLWO\�QDPH�D�
SDFNDJH���)RU�H[DPSOH��LI�WKH�+HOOR:RUOG�FODVV�LV�GLUHFWO\�LQ�WKH�CLASSPATH�DQG�QRW�LQ�D�
SDFNDJH��\RX�FDQ�DFFHVV�LW�DV�IROORZV�

var red = new Packages.HelloWorld()

7KH�/LYH&RQQHFW�java��sun��DQG�netscape�REMHFWV�SURYLGH�VKRUWFXWV�IRU�FRPPRQO\�XVHG�
-DYD�SDFNDJHV��)RU�H[DPSOH��\RX�FDQ�XVH�WKH�IROORZLQJ�

var myString = new java.lang.String("Hello world")

LQVWHDG�RI�WKH�ORQJHU�YHUVLRQ�

var myString = new Packages.java.lang.String("Hello world")

var bug = new Packages.bugbase.Bug(
parseInt(request.bugId),
request.bugPriority,
request);
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)RU�1HWVFDSH�(QWHUSULVH�6HUYHU���[��E\�GHIDXOW��WKH�$NSHOME\js\samples�GLUHFWRU\�LV�LQ�WKH�
VHUYHU·V�CLASSPATH���$NSHOME�LV�WKH�GLUHFWRU\�LQ�ZKLFK�WKH�VHUYHU�ZDV�LQVWDOOHG���<RX�FDQ�SXW�
\RXU�SDFNDJHV�LQ�WKLV�GLUHFWRU\��

)RU�L3ODQHW�:HE�6HUYHU���[��\RX�FDQ�FKRRVH�WR�SXW�\RXU�-DYD�SDFNDJHV�DQG�FODVVHV�LQ�DQ\�
GLUHFWRU\��0DNH�VXUH�WKDW�WKH�GLUHFWRU\�LV�VSHFLILHG�LQ�WKH�jvm.classpath�SDUDPHWHU�LQ�WKH�
jvm12.conf�ILOH�

Working with Java Arrays
:KHQ�DQ\�-DYD�PHWKRG�FUHDWHV�DQ�DUUD\�DQG�\RX�UHIHUHQFH�WKDW�DUUD\�LQ�-DYD6FULSW��\RX�DUH�
ZRUNLQJ�ZLWK�D�JavaArray��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�FUHDWHV�WKH�JavaArray�x�ZLWK�
WHQ�HOHPHQWV�RI�W\SH�LQW�

theInt = java.lang.Class.forName("java.lang.Integer")
x = java.lang.reflect.Array.newInstance(theInt, 10)

/LNH�WKH�-DYD6FULSW�Array�REMHFW��JavaArray�KDV�D�length�SURSHUW\�ZKLFK�UHWXUQV�WKH�
QXPEHU�RI�HOHPHQWV�LQ�WKH�DUUD\��8QOLNH�Array.length��JavaArray.length�LV�D�UHDG�RQO\�
SURSHUW\��EHFDXVH�WKH�QXPEHU�RI�HOHPHQWV�LQ�D�-DYD�DUUD\�DUH�IL[HG�DW�WKH�WLPH�RI�FUHDWLRQ�

Package and Class References
6LPSOH�UHIHUHQFHV�WR�-DYD�SDFNDJHV�DQG�FODVVHV�IURP�-DYD6FULSW�FUHDWH�WKH�JavaPackage�DQG�
JavaClass�REMHFWV��,Q�WKH�HDUOLHU�H[DPSOH�DERXW�WKH�5HGZRRG�FRUSRUDWLRQ��IRU�H[DPSOH��WKH�
UHIHUHQFH�Packages.redwood�LV�D�JavaPackage�REMHFW��6LPLODUO\��D�UHIHUHQFH�VXFK�DV�
java.lang.String�LV�D�JavaClass�REMHFW�

0RVW�RI�WKH�WLPH��\RX�GRQ·W�KDYH�WR�ZRUU\�DERXW�WKH�JavaPackage�DQG�JavaClass�
REMHFWV³\RX�MXVW�ZRUN�ZLWK�-DYD�SDFNDJHV�DQG�FODVVHV��DQG�/LYH&RQQHFW�FUHDWHV�WKHVH�REMHFWV�
WUDQVSDUHQWO\�

JavaClass�REMHFWV�DUH�QRW�DXWRPDWLFDOO\�FRQYHUWHG�WR�LQVWDQFHV�RI�java.lang.Class�ZKHQ�
\RX�SDVV�WKHP�DV�SDUDPHWHUV�WR�-DYD�PHWKRGV³\RX�PXVW�FUHDWH�D�ZUDSSHU�DURXQG�DQ�LQVWDQFH�
RI�java.lang.Class��,Q�WKH�IROORZLQJ�H[DPSOH��WKH�forName�PHWKRG�FUHDWHV�D�ZUDSSHU�
REMHFW�theClass��ZKLFK�LV�WKHQ�SDVVHG�WR�WKH�newInstance�PHWKRG�WR�FUHDWH�DQ�DUUD\�

theClass = java.lang.Class.forName("java.lang.String")
theArray = java.lang.reflect.Array.newInstance(theClass, 5)
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Arguments of Type char
<RX�FDQQRW�SDVV�D�RQH�FKDUDFWHU�VWULQJ�WR�D�-DYD�PHWKRG�ZKLFK�UHTXLUHV�DQ�DUJXPHQW�RI�W\SH�
char��<RX�PXVW�SDVV�VXFK�PHWKRGV�DQ�LQWHJHU�ZKLFK�FRUUHVSRQGV�WR�WKH�8QLFRGH�YDOXH�RI�WKH�
FKDUDFWHU��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�DVVLJQV�WKH�YDOXH�´+µ�WR�WKH�YDULDEOH�c�

c = new java.lang.Character(72)

Example of JavaScript Calling Java
7KH�$NSHOME\plugins\samples\js\bugbase�GLUHFWRU\�LQFOXGHV�D�VLPSOH�DSSOLFDWLRQ�
LOOXVWUDWLQJ�WKH�XVH�RI�/LYH&RQQHFW��7KLV�VHFWLRQ�GHVFULEHV�WKH�-DYD6FULSW�FRGH�LQ�WKDW�VDPSOH�
DSSOLFDWLRQ��6HH�´([DPSOH�RI�&DOOLQJ�6HUYHU�6LGH�-DYD6FULSWµ�IRU�D�GHVFULSWLRQ�RI�WKLV�
DSSOLFDWLRQ·V�-DYD�FRGH�

7KH�bugbase�DSSOLFDWLRQ�UHSUHVHQWV�D�VLPSOH�EXJ�GDWDEDVH��<RX�HQWHU�D�EXJ�E\�ILOOLQJ�LQ�D�
FOLHQW�VLGH�IRUP�ZLWK�WKH�EXJ�QXPEHU��SULRULW\��DIIHFWHG�SURGXFW��DQG�D�VKRUW�GHVFULSWLRQ��
$QRWKHU�IRUP�DOORZV�\RX�WR�YLHZ�DQ�H[LVWLQJ�EXJ�

7KH�IROORZLQJ�-DYD6FULSW�SURFHVVHV�WKH�HQWHU�DFWLRQ�

// Step 1. Verify that ID was entered.
if (request.bugId != "") {

// Step 2. Create Bug instance and assign to variable.
var bug = new Packages.bugbase.Bug(parseInt(request.bugId),
request.bugPriority, request);
// Step 3. Get access to shared array and store instance 

there.
project.bugsLock.lock();
project.bugs[parseInt(request.bugId)] = bug;
project.bugsLock.unlock();
// Step 4. Display information.
write("<P><b><I>====>Committed bug: </I></b>");
write(bug, "<BR>");

}
// Step 5. If no ID was entered, alert user.
else {

write("<P><b><I>====>Couldn’t commit bug: please complete 
all fields.</I></b>");

}
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7KH�VWHSV�LQ�WKLV�FRGH�DUH�

1. Verify that the user entered an ID for the bug. Enter the bug only in this case.

2. Create an instance of the Java class Bug, and assign that instance to the bug 
variable. The Bug class constructor takes three parameters: two of them are 
properties of the request object; the third is the JavaScript request object 
itself. Because they are form elements, these request properties are both 
JavaScript strings. The code changes the ID to an integer before passing it to the 
Java constructor. Having passed the request object to the Java constructor, 
that constructor can then call its methods. This process is discussed in 
“Example of Calling Server-Side JavaScript.”

3. Use project.bugsLock to get exclusive access to the shared project.bugs 
array and then store the new Bug instance in that array, indexed by the bug 
number specified in the form. Notice that this code stores a Java object 
reference as the value of a property of a JavaScript object. For information on 
locking, see “Sharing Objects Safely with Locking.”

4. Display information to the client about the bug you have just stored.

5. If no bug ID was entered, display a message indicating that the bug couldn’t be 
entered in the database.

1Java to JavaScript Communication
,I�\RX�ZDQW�WR�XVH�-DYD6FULSW�REMHFWV�LQ�-DYD��\RX�PXVW�LPSRUW�WKH�netscape.javascript�
SDFNDJH�LQWR�\RXU�-DYD�ILOH��7KLV�SDFNDJH�GHILQHV�WKH�IROORZLQJ�FODVVHV�

� netscape.javascript.JSObject�DOORZV�-DYD�FRGH�WR�DFFHVV�-DYD6FULSW�PHWKRGV�DQG�
SURSHUWLHV�

� netscape.javascript.JSException�DOORZV�-DYD�FRGH�WR�KDQGOH�-DYD6FULSW�HUURUV�

7KHVH�FODVVHV�DUH�GHOLYHUHG�LQ�HLWKHU�D��MDU�RU�D��]LS�ILOH��6HH�WKH�6HUYHU�6LGH�-DYD6FULSW�5HIHUHQFH�IRU�
PRUH�LQIRUPDWLRQ�DERXW�WKHVH�FODVVHV�

7R�DFFHVV�WKH�/LYH&RQQHFW�FODVVHV��SODFH�WKH��MDU�RU��]LS�ILOH�LQ�WKH�CLASSPATH�RI�WKH�-'.�
FRPSLOHU�LQ�HLWKHU�RI�WKH�IROORZLQJ�ZD\V�

� &UHDWH�D�CLASSPATH�HQYLURQPHQW�YDULDEOH�WR�VSHFLI\�WKH�SDWK�DQG�QDPH�RI��MDU�RU��]LS�ILOH�

� 6SHFLI\�WKH�ORFDWLRQ�RI��MDU�RU��]LS�ILOH�ZKHQ�\RX�FRPSLOH�E\�XVLQJ�WKH�-classpath�
FRPPDQG�OLQH�SDUDPHWHU�

1. http://developer.netscape.com/docs/manuals/communicator/plugin/index.htm
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)RU�H[DPSOH��LQ�1DYLJDWRU������IRU�:LQGRZV�17��WKH�FODVVHV�DUH�GHOLYHUHG�LQ�WKH�java40.jar�
ILOH�LQ�WKH�Program\Java\Classes�GLUHFWRU\�EHQHDWK�WKH�1DYLJDWRU�GLUHFWRU\��<RX�FDQ�
VSHFLI\�DQ�HQYLURQPHQW�YDULDEOH�LQ�:LQGRZV�17�E\�GRXEOH�FOLFNLQJ�WKH�6\VWHP�LFRQ�LQ�WKH�
&RQWURO�3DQHO�DQG�FUHDWLQJ�D�XVHU�HQYLURQPHQW�YDULDEOH�FDOOHG�CLASSPATH�ZLWK�D�YDOXH�VLPLODU�
WR�WKH�IROORZLQJ�

D:\Navigator\Program\Java\Classes\java40.jar

6HH�WKH�6XQ�-'.�GRFXPHQWDWLRQ�IRU�PRUH�LQIRUPDWLRQ�DERXW�CLASSPATH�

NOTE %HFDXVH�-DYD�LV�D�VWURQJO\�W\SHG�ODQJXDJH�DQG�-DYD6FULSW�LV�
ZHDNO\�W\SHG��WKH�-DYD6FULSW�UXQWLPH�HQJLQH�FRQYHUWV�
DUJXPHQW�YDOXHV�LQWR�WKH�DSSURSULDWH�GDWD�W\SHV�IRU�WKH�
RWKHU�ODQJXDJH�ZKHQ�\RX�XVH�/LYH&RQQHFW��6HH�´'DWD�
7\SH�&RQYHUVLRQVµ�IRU�FRPSOHWH�LQIRUPDWLRQ�
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Using the LiveConnect Classes
$OO�-DYD6FULSW�REMHFWV�DSSHDU�ZLWKLQ�-DYD�FRGH�DV�LQVWDQFHV�RI�
netscape.javascript.JSObject��:KHQ�\RX�FDOO�D�PHWKRG�LQ�\RXU�-DYD�FRGH��\RX�FDQ�
SDVV�LW�D�-DYD6FULSW�REMHFW�DV�RQH�RI�LWV�DUJXPHQW��7R�GR�VR��\RX�PXVW�GHILQH�WKH�FRUUHVSRQGLQJ�
IRUPDO�SDUDPHWHU�RI�WKH�PHWKRG�WR�EH�RI�W\SH�JSObject�

$OVR��DQ\�WLPH�\RX�XVH�-DYD6FULSW�REMHFWV�LQ�\RXU�-DYD�FRGH��\RX�VKRXOG�SXW�WKH�FDOO�WR�WKH�
-DYD6FULSW�REMHFW�LQVLGH�D�try...catch�VWDWHPHQW�ZKLFK�KDQGOHV�H[FHSWLRQV�RI�W\SH�
netscape.javascript.JSException��7KLV�DOORZV�\RXU�-DYD�FRGH�WR�KDQGOH�HUURUV�LQ�
-DYD6FULSW�FRGH�H[HFXWLRQ�ZKLFK�DSSHDU�LQ�-DYD�DV�H[FHSWLRQV�RI�W\SH�JSException�

Accessing JavaScript with JSObject
)RU�H[DPSOH��VXSSRVH�\RX�DUH�ZRUNLQJ�ZLWK�WKH�-DYD�FODVV�FDOOHG�JavaDog��$V�VKRZQ�LQ�WKH�
IROORZLQJ�FRGH��WKH�JavaDog�FRQVWUXFWRU�WDNHV�WKH�-DYD6FULSW�REMHFW�jsDog��ZKLFK�LV�GHILQHG�
DV�W\SH�JSObject��DV�DQ�DUJXPHQW�

import netscape.javascript.*;

public class JavaDog
{

public String dogBreed;
public String dogColor;
public String dogSex;

// define the class constructor
public JavaDog(JSObject jsDog)
{

// use try...catch to handle JSExceptions here
this.dogBreed = (String)jsDog.getMember("breed");
this.dogColor = (String)jsDog.getMember("color");
this.dogSex = (String)jsDog.getMember("sex");

}
}
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1RWLFH�WKDW�WKH�getMember�PHWKRG�RI�JSObject�LV�XVHG�WR�DFFHVV�WKH�SURSHUWLHV�RI�WKH�
-DYD6FULSW�REMHFW��7KH�SUHYLRXV�H[DPSOH�XVHV�getMember�WR�DVVLJQ�WKH�YDOXH�RI�WKH�-DYD6FULSW�
SURSHUW\�jsDog.breed�WR�WKH�-DYD�GDWD�PHPEHU�JavaDog.dogBreed�

7R�JHW�D�EHWWHU�VHQVH�RI�KRZ�getMember�ZRUNV��ORRN�DW�WKH�GHILQLWLRQ�RI�WKH�FXVWRP�
-DYD6FULSW�REMHFW�Dog�

<RX�FDQ�FUHDWH�D�-DYD6FULSW�LQVWDQFH�RI�Dog�FDOOHG�gabby�DV�IROORZV�

gabby = new Dog("lab","chocolate","female")

,I�\RX�HYDOXDWH�gabby.color��\RX�FDQ�VHH�WKDW�LW�KDV�WKH�YDOXH�´FKRFRODWHµ��1RZ�VXSSRVH�\RX�
FUHDWH�DQ�LQVWDQFH�RI�JavaDog�LQ�\RXU�-DYD6FULSW�FRGH�E\�SDVVLQJ�WKH�gabby�REMHFW�WR�WKH�
FRQVWUXFWRU�DV�IROORZV�

javaDog = new Packages.JavaDog(gabby)

,I�\RX�HYDOXDWH�javaDog.dogColor��\RX�FDQ�VHH�WKDW�LW�DOVR�KDV�WKH�YDOXH�´FKRFRODWHµ��
EHFDXVH�WKH�getMember�PHWKRG�LQ�WKH�-DYD�FRQVWUXFWRU�DVVLJQV�dogColor�WKH�YDOXH�RI�
gabby.color�

Handling JavaScript Exceptions in Java
:KHQ�-DYD6FULSW�FRGH�FDOOHG�IURP�-DYD�IDLOV�DW�UXQ�WLPH��LW�WKURZV�DQ�H[FHSWLRQ��,I�\RX�DUH�
FDOOLQJ�WKH�-DYD6FULSW�FRGH�IURP�-DYD��\RX�FDQ�FDWFK�WKLV�H[FHSWLRQ�LQ�D�try...catch�
VWDWHPHQW��7KH�-DYD6FULSW�H[FHSWLRQ�LV�DYDLODEOH�WR�\RXU�-DYD�FRGH�DV�DQ�LQVWDQFH�RI�

NOTE $�PRUH�UHDOLVWLF�H[DPSOH�ZRXOG�SODFH�WKH�FDOO�WR�
getMember�LQVLGH�D�try...catch�VWDWHPHQW�WR�KDQGOH�
HUURUV�RI�W\SH�JSException��6HH�´+DQGOLQJ�-DYD6FULSW�
([FHSWLRQV�LQ�-DYDµ�IRU�PRUH�LQIRUPDWLRQ�

function Dog(breed,color,sex) {
this.breed = breed
this.color = color
this.sex = sex

}
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netscape.javascript�JSException.�JSException�LV�D�-DYD�ZUDSSHU�DURXQG�DQ\�
H[FHSWLRQ�W\SH�WKURZQ�E\�-DYD6FULSW��VLPLODU�WR�WKH�ZD\�WKDW�LQVWDQFHV�RI�JSObject�DUH�
ZUDSSHUV�IRU�-DYD6FULSW�REMHFWV�

8VH�JSException�ZKHQ�\RX�DUH�HYDOXDWLQJ�-DYD6FULSW�FRGH�LQ�-DYD��,I�WKH�-DYD6FULSW�FRGH�LV�
QRW�HYDOXDWHG��HLWKHU�GXH�WR�D�-DYD6FULSW�FRPSLODWLRQ�HUURU�RU�WR�VRPH�RWKHU�HUURU�WKDW�RFFXUV�DW�
UXQ�WLPH��WKH�-DYD6FULSW�LQWHUSUHWHU�JHQHUDWHV�DQ�HUURU�PHVVDJH�WKDW�LV�FRQYHUWHG�LQWR�DQ�
LQVWDQFH�RI�JSException�

)RU�H[DPSOH��\RX�FDQ�XVH�D�try...catch�VWDWHPHQW�VXFK�DV�WKH�IROORZLQJ�WR�KDQGOH�
/LYH&RQQHFW�H[FHSWLRQV�

try {
global.eval("foo.bar = 999;");

} catch (Exception e) {
if (e instanceof JSException) {
jsCodeFailed()”;
} else {
otherCodeFailed();
}

}
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,Q�WKLV�H[DPSOH��WKH�eval�VWDWHPHQW�IDLOV�LI�foo�LV�QRW�GHILQHG��7KH�catch�EORFN�H[HFXWHV�WKH�
jsCodeFailed�PHWKRG�LI�WKH�eval�VWDWHPHQW�LQ�WKH�try�EORFN�WKURZV�D�JSException��WKH�
otherCodeFailed�PHWKRG�H[HFXWHV�LI�WKH�try�EORFN�WKURZV�DQ\�RWKHU�HUURU�

Accessing Server-Side JavaScript
1RZ�OHW·V�ORRN�VSHFLILFDOO\�DW�XVLQJ�-DYD�WR�DFFHVV�VHUYHU�VLGH�-DYD6FULSW��)RU�D�-DYD�PHWKRG�WR�
DFFHVV�VHUYHU�VLGH�-DYD6FULSW�REMHFWV��LW�PXVW�KDYH�EHHQ�FDOOHG�IURP�D�VHUYHU�VLGH�-DYD6FULSW�
DSSOLFDWLRQ��,Q�FOLHQW�VLGH�-DYD6FULSW��-DYD�FDQ�LQLWLDWH�DQ�LQWHUDFWLRQ�ZLWK�-DYD6FULSW��2Q�WKH�
VHUYHU��-DYD�FDQQRW�LQLWLDWH�WKLV�LQWHUDFWLRQ�

Threading
-DYD�DOORZV�\RX�WR�FUHDWH�VHSDUDWH�WKUHDGV�RI�H[HFXWLRQ��<RX�QHHG�WR�EH�FDUHIXO�XVLQJ�WKLV�
IHDWXUH�ZKHQ�\RXU�-DYD�FRGH�LQWHUDFWV�ZLWK�-DYD6FULSW�FRGH�

(YHU\�VHUYHU�VLGH�-DYD6FULSW�UHTXHVW�LV�SURFHVVHG�LQ�D�WKUHDG�NQRZQ�DV�WKH�request thread��
7KLV�UHTXHVW�WKUHDG�LV�DVVRFLDWHG�ZLWK�VWDWH�LQIRUPDWLRQ�VXFK�DV�WKH�-DYD6FULSW�FRQWH[W�EHLQJ�
XVHG�WR�SURFHVV�WKH�UHTXHVW��WKH�+773�UHTXHVW�LQIRUPDWLRQ��DQG�WKH�+773�UHVSRQVH�EXIIHU�

:KHQ�\RX�FDOO�-DYD�FRGH�IURP�D�-DYD6FULSW�DSSOLFDWLRQ��WKDW�-DYD�FRGH�UXQV�LQ�WKH�VDPH�UHTXHVW�
WKUHDG�DV�WKH�RULJLQDO�-DYD6FULSW�DSSOLFDWLRQ��7KH�-DYD�FRGH�LQ�WKDW�WKUHDG�FDQ�LQWHUDFW�ZLWK�WKH�
-DYD6FULSW�DSSOLFDWLRQ�DQG�EH�JXDUDQWHHG�WKDW�WKH�HQYLURQPHQW�LV�DV�LW�H[SHFWV��,Q�SDUWLFXODU��LW�
FDQ�UHO\�RQ�WKH�DVVRFLDWHG�VWDWH�LQIRUPDWLRQ�

+RZHYHU��\RX�FDQ�FUHDWH�D�QHZ�WKUHDG�IURP�\RXU�-DYD�FRGH��,I�\RX�GR��WKDW�QHZ�WKUHDG�FDQQRW�
LQWHUDFW�ZLWK�WKH�-DYD6FULSW�DSSOLFDWLRQ�DQG�FDQQRW�UHO\�RQ�WKH�VWDWH�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�
WKH�RULJLQDO�UHTXHVW�WKUHDG��,I�LW�DWWHPSWV�WR�GR�VR��WKH�EHKDYLRU�LV�XQGHILQHG��)RU�H[DPSOH��D�

NOTE :KHQ�\RX�UHFRPSLOH�D�-DYD�FODVV�WKDW�LV�XVHG�LQ�D�
-DYD6FULSW�DSSOLFDWLRQ��WKH�QHZ�GHILQLWLRQ�PD\�QRW�WDNH�
HIIHFW�LPPHGLDWHO\��,I�DQ\�-DYD6FULSW�DSSOLFDWLRQ�UXQQLQJ�
RQ�WKH�ZHE�VHUYHU�KDV�D�OLYH�UHIHUHQFH�WR�DQ�REMHFW�FUHDWHG�
IURP�WKH�ROG�FODVV�GHILQLWLRQ��DOO�DSSOLFDWLRQV�FRQWLQXH�WR�
XVH�WKH�ROG�GHILQLWLRQ��)RU�WKLV�UHDVRQ��ZKHQ�\RX�
UHFRPSLOH�D�-DYD�FODVV��\RX�VKRXOG�UHVWDUW�DQ\�-DYD6FULSW�
DSSOLFDWLRQV�WKDW�DFFHVV�WKDW�FODVV�
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-DYD�WKUHDG�\RX�FUHDWH�FDQQRW�LQLWLDWH�DQ\�H[HFXWLRQ�RI�-DYD6FULSW�FRGH�XVLQJ�JSObject��QRU�
FDQ�LW�XVH�writeHttpOutput��EHFDXVH�WKLV�PHWKRG�UHTXLUHV�DFFHVV�WR�WKH�+773�UHVSRQVH�
EXIIHU�

Example of Calling Server-Side JavaScript
7KH�$NSHOME\plugins\samples\js\bugbase�GLUHFWRU\�LQFOXGHV�D�VLPSOH�DSSOLFDWLRQ�
WKDW�LOOXVWUDWHV�WKH�XVH�RI�/LYH&RQQHFW��7KLV�VHFWLRQ�GHVFULEHV�WKH�VDPSOH�DSSOLFDWLRQ·V�-DYD�
FRGH��6HH�´([DPSOH�RI�-DYD6FULSW�&DOOLQJ�-DYDµ�IRU�D�GHVFULSWLRQ�RI�WKH�EDVLF�ZRUNLQJV�RI�WKLV�
DSSOLFDWLRQ�DQG�RI�LWV�-DYD6FULSW�FRGH�

// Step 1. Import the needed Java objects.
package Bugbase;
import netscape.javascript.*;
import netscape.server.serverenv.*;
// Step 2. Create the Bug class.
public class Bug {

int id;
String priority;
String product;
String description; 
String submitter;
// Step 3. Define the class constructor.
public Bug(int id, String priority, JSObject req) 
throws java.io.IOException
{
// write part of http response
NetscapeServerEnv.writeHttpOutput("Java constructor: Creating 

a new bug.<br>");
this.id = id;
this.priority = priority;
this.product = (String)req.getMember("bugProduct");
this.description = (String)req.getMember("bugDesc");
}
// Step 4. Return a string representation of the object.
public String toString()
{
StringBuffer result = new StringBuffer();
result.append("\r\nId = " + this.id 

+ "; \r\nPriority = " + this.priority 
+ "; \r\nProduct = " + this.product
+ "; \r\nDescription = " + this.description);

return result.toString();
}}
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Data Type Conversions
0DQ\�RI�WKH�VWHSV�LQ�WKLV�FRGH�DUH�QRW�VSHFLILF�WR�FRPPXQLFDWLQJ�ZLWK�-DYD6FULSW��,W�LV�RQO\�LQ�
VWHSV���DQG���WKDW�-DYD6FULSW�LV�UHOHYDQW�

1. Specify the package being used in this file and import the 
netscape.javascript and netscape.server.serverenv packages. If you 
omit this step, you cannot use JavaScript objects.

2. Create the Java Bug class, specifying its fields.

3. Define the constructor for this class. This constructor takes three parameters: 
an integer, a string, and an object of type JSObject. This final parameter is the 
representation of a JavaScript object in Java. Through the methods of this 
object, the constructor can access properties and call methods of the JavaScript 
object. In this case, it uses the getMember method of JSObject to get property 
values from the JavaScript object. Also, this method uses the writeHttpOutput 
method of the predefined NetscapeServerEnv object (from the 
netscape.server.serverenv package) to print information during object 
construction. This method writes a byte array to the same output stream used 
by the JavaScript write function.

4. Define the toString method. This is a standard method for a Java object that 
returns a string representation of the fields of the object.

Data Type Conversions
%HFDXVH�-DYD�LV�D�VWURQJO\�W\SHG�ODQJXDJH�DQG�-DYD6FULSW�LV�ZHDNO\�W\SHG��WKH�-DYD6FULSW�UXQWLPH�
HQJLQH�FRQYHUWV�DUJXPHQW�YDOXHV�LQWR�WKH�DSSURSULDWH�GDWD�W\SHV�IRU�WKH�RWKHU�ODQJXDJH�ZKHQ�
\RX�XVH�/LYH&RQQHFW��7KHVH�FRQYHUVLRQV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

� -DYD6FULSW�WR�-DYD�&RQYHUVLRQV

� -DYD�WR�-DYD6FULSW�&RQYHUVLRQV

JavaScript to Java Conversions
:KHQ�\RX�FDOO�D�-DYD�PHWKRG�DQG�SDVV�LW�SDUDPHWHUV�IURP�-DYD6FULSW��WKH�GDWD�W\SHV�RI�WKH�
SDUDPHWHUV�\RX�SDVV�LQ�DUH�FRQYHUWHG�DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

� 1XPEHU�9DOXHV

� %RROHDQ�9DOXHV

� 6WULQJ�9DOXHV
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� 1XOO�9DOXHV

� -DYD$UUD\�DQG�-DYD2EMHFW�2EMHFWV

� -DYD&ODVV�2EMHFWV

� 2WKHU�-DYD6FULSW�2EMHFWV

7KH�UHWXUQ�YDOXHV�RI�PHWKRGV�RI�netscape.javascript.JSObject�DUH�DOZD\V�FRQYHUWHG�
WR�LQVWDQFHV�RI�java.lang.Object��7KH�UXOHV�IRU�FRQYHUWLQJ�WKHVH�UHWXUQ�YDOXHV�DUH�DOVR�
GHVFULEHG�LQ�WKHVH�VHFWLRQV�

)RU�H[DPSOH��LI�JSObject.eval�UHWXUQV�D�-DYD6FULSW�QXPEHU��\RX�FDQ�ILQG�WKH�UXOHV�IRU�
FRQYHUWLQJ�WKLV�QXPEHU�WR�DQ�LQVWDQFH�RI�java.lang.Object�LQ�´1XPEHU�9DOXHV�µ

Number Values
:KHQ�\RX�SDVV�-DYD6FULSW�QXPEHU�W\SHV�DV�SDUDPHWHUV�WR�-DYD�PHWKRGV��-DYD�FRQYHUWV�WKH�
YDOXHV�DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Table  14-2

Java parameter type Conversion rules

double The exact value is transferred to Java without rounding 
and without a loss of magnitude or sign.

lava.lang.Double
java.lang.Object

A new instance of java.lang.Double is created, and 
the exact value is transferred to Java without rounding 
and without a loss of magnitude or sign.

float • Values are rounded to float precision.

• Values which are unrepresentably large or small are 
rounded to +infinity or -infinity.

byte
char
int
long
short

• Values are rounded using 
round-to-negative-infinity mode.

• Values which are unrepresentably large or small 
result in a run-time error.

• NaN values are converted to zero.

java.lang.String Values are converted to strings. For example,

• 237 becomes “237”

boolean • 0 and NaN values are converted to false.

• Other values are converted to true.
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:KHQ�D�-DYD6FULSW�QXPEHU�LV�SDVVHG�DV�D�SDUDPHWHU�WR�D�-DYD�PHWKRG�ZKLFK�H[SHFWV�DQ�LQVWDQFH�
RI�java.lang.String��WKH�QXPEHU�LV�FRQYHUWHG�WR�D�VWULQJ��8VH�WKH�  �RSHUDWRU�WR�
FRPSDUH�WKH�UHVXOW�RI�WKLV�FRQYHUVLRQ�ZLWK�RWKHU�VWULQJ�YDOXHV�

Boolean Values
:KHQ�\RX�SDVV�-DYD6FULSW�%RROHDQ�W\SHV�DV�SDUDPHWHUV�WR�-DYD�PHWKRGV��-DYD�FRQYHUWV�WKH�
YDOXHV�DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Table  14-3

Java parameter type Conversion rules

boolean All values are converted directly to the Java equivalents.

lava.lang.Boolean
java.lang.Object

A new instance of java.lang.Boolean is created. Each 
parameter creates a new instance, not one instance with 
the same primitive value.

java.lang.String Values are converted to strings. For example:

• true becomes “true”

• false becomes “false”

byte
char
double
float
int
long
short

• true becomes 1

• false becomes 0
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:KHQ�D�-DYD6FULSW�%RROHDQ�LV�SDVVHG�DV�D�SDUDPHWHU�WR�D�-DYD�PHWKRG�ZKLFK�H[SHFWV�DQ�
LQVWDQFH�RI�java.lang.String��WKH�%RROHDQ�LV�FRQYHUWHG�WR�D�VWULQJ��8VH�WKH�  �RSHUDWRU�WR�
FRPSDUH�WKH�UHVXOW�RI�WKLV�FRQYHUVLRQ�ZLWK�RWKHU�VWULQJ�YDOXHV�

String Values
:KHQ�\RX�SDVV�-DYD6FULSW�VWULQJ�W\SHV�DV�SDUDPHWHUV�WR�-DYD�PHWKRGV��-DYD�FRQYHUWV�WKH�YDOXHV�
DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Null Values
:KHQ�\RX�SDVV�QXOO�-DYD6FULSW�YDOXHV�DV�SDUDPHWHUV�WR�-DYD�PHWKRGV��-DYD�FRQYHUWV�WKH�YDOXHV�
DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Table  14-4

Java parameter type Conversion rules

lava.lang.String
java.lang.Object

A JavaScript string is converted to an instance of 
java.lang.String with an ASCII value.

byte
double
float
int
long
short

All values are converted to numbers as described in 
ECMA-2621.

1. http://developer.netscape.com/docs/javascript/e262-pdf.pdf

char All values are converted to numbers.

boolean • The empty string becomes false.

• All other values become true.

Table  14-5

Java parameter type Conversion rules

Any class
Any interface type

The value becomes null.
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JavaArray and JavaObject Objects
,Q�PRVW�VLWXDWLRQV��ZKHQ�\RX�SDVV�D�-DYD6FULSW�JavaArray�RU�JavaObject�DV�D�SDUDPHWHU�WR�
D�-DYD�PHWKRG��-DYD�VLPSO\�XQZUDSV�WKH�REMHFW��LQ�D�IHZ�VLWXDWLRQV��WKH�REMHFW�LV�FRHUFHG�LQWR�
DQRWKHU�GDWD�W\SH�DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

byte
char
double
float
int
long
short

The value becomes 0.

boolean The value becomes false.

Table  14-6

Java parameter type Conversion rules

Any interface or class 
that is 
assignment-compatible 
with the unwrapped 
object.

The object is unwrapped.

java.lang.String The object is unwrapped, the toString method of the 
unwrapped Java object is called, and the result is 
returned as a new instance of java.lang.String.

byte
char
double
float
int
long
short

The object is unwrapped, and either of the following 
situations occur:

• If the unwrapped Java object has a doubleValue 
method, the JavaArray or JavaObject is 
converted to the value returned by this method.

• If the unwrapped Java object does not have a 
doubleValue method, an error occurs.

Table  14-5

Java parameter type Conversion rules
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Data Type Conversions
$Q�LQWHUIDFH�RU�FODVV�LV�DVVLJQPHQW�FRPSDWLEOH�ZLWK�DQ�XQZUDSSHG�REMHFW�LI�WKH�XQZUDSSHG�
REMHFW�LV�DQ�LQVWDQFH�RI�WKH�-DYD�SDUDPHWHU�W\SH��7KDW�LV��WKH�IROORZLQJ�VWDWHPHQW�PXVW�UHWXUQ�
WUXH�

unwrappedObject instanceof parameterType

JavaClass Objects
:KHQ�\RX�SDVV�D�-DYD6FULSW�JavaClass�REMHFW�DV�D�SDUDPHWHU�WR�D�-DYD�PHWKRG��-DYD�FRQYHUWV�
WKH�REMHFW�DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

boolean The object is unwrapped and either of the following 
situations occur:

• If the unwrapped object has a booleanValue 
method, the source object is converted to the return 
value.

• If the object does not have a booleanValue 
method, the conversion fails.

Table  14-7

Java parameter type Conversion rules

java.lang.Class The object is unwrapped.

java.lang.JSObject
java.lang.Object

The JavaClass object is wrapped in a new instance of 
java.lang.JSObject.

java.lang.String The object is unwrapped, the toString method of the 
unwrapped Java object is called, and the result is 
returned as a new instance of java.lang.String.

boolean The object is unwrapped and either of the following 
situations occur:

• If the unwrapped object has a booleanValue method, 
the source object is converted to the return value.

• If the object does not have a booleanValue method, 
the conversion fails.

Table  14-6

Java parameter type Conversion rules
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Other JavaScript Objects
:KHQ�\RX�SDVV�DQ\�RWKHU�-DYD6FULSW�REMHFW�DV�D�SDUDPHWHU�WR�D�-DYD�PHWKRG��-DYD�FRQYHUWV�WKH�
REMHFW�DFFRUGLQJ�WR�WKH�UXOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

Java to JavaScript Conversions
9DOXHV�SDVVHG�IURP�-DYD�WR�-DYD6FULSW�DUH�FRQYHUWHG�DV�IROORZV�

� -DYD�E\WH��FKDU��VKRUW��LQW��ORQJ��IORDW��DQG�GRXEOH�DUH�FRQYHUWHG�WR�-DYD6FULSW�QXPEHUV�

� $�-DYD�ERROHDQ�LV�FRQYHUWHG�WR�D�-DYD6FULSW�ERROHDQ�

� $Q�REMHFW�RI�FODVV�netscape.javascript.JSObject�LV�FRQYHUWHG�WR�WKH�RULJLQDO�
-DYD6FULSW�REMHFW�

Table  14-8

Java parameter type Conversion rules

java.lang.JSObject
java.lang.Object

The object is wrapped in a new instance of 
java.lang.JSObject.

java.lang.String The object is unwrapped, the toString method of the 
unwrapped Java object is called, and the result is 
returned as a new instance of java.lang.String.

byte
char
double
float
int
long
short

The object is converted to a value using the logic of the 
ToPrimitive operator described in ECMA-2621. The 
3UHIHUUHG7\SH hint used with this operator is Number.

1. http://developer.netscape.com/docs/javascript/e262-pdf.pdf

boolean The object is unwrapped and either of the following 
situations occur:

• If the unwrapped object has a booleanValue method, 
the source object is converted to the return value.

• If the object does not have a booleanValue method, 
the conversion fails.
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� -DYD�DUUD\V�DUH�FRQYHUWHG�WR�D�-DYD6FULSW�SVHXGR�$UUD\�REMHFW��WKLV�REMHFW�EHKDYHV�MXVW�OLNH�
D�-DYD6FULSW�Array�REMHFW��\RX�FDQ�DFFHVV�LW�ZLWK�WKH�V\QWD[�arrayName[index]��ZKHUH�
index�LV�DQ�LQWHJHU���DQG�GHWHUPLQH�LWV�OHQJWK�ZLWK�arrayName.length�

� $�-DYD�REMHFW�RI�DQ\�RWKHU�FODVV�LV�FRQYHUWHG�WR�D�-DYD6FULSW�ZUDSSHU��ZKLFK�FDQ�EH�XVHG�WR�
DFFHVV�PHWKRGV�DQG�ILHOGV�RI�WKH�-DYD�REMHFW�

❍ Converting this wrapper to a string calls the toString method on the 
original object.

❍ Converting to a number calls the doubleValue method, if possible, and 
fails otherwise.

❍ Converting to a boolean calls the booleanValue method, if possible, and 
fails otherwise.

Note that instances of java.lang.Double and java.lang.Integer are converted to 
JavaScript objects, not to JavaScript numbers. Similarly, instances of 
java.lang.String are also converted to JavaScript objects, not to JavaScript 
strings.

-DYD�String�REMHFWV�DOVR�FRUUHVSRQG�WR�-DYD6FULSW�ZUDSSHUV��,I�\RX�FDOO�D�-DYD6FULSW�PHWKRG�
WKDW�UHTXLUHV�D�-DYD6FULSW�VWULQJ�DQG�SDVV�LW�WKLV�ZUDSSHU��\RX·OO�JHW�DQ�HUURU��,QVWHDG��FRQYHUW�WKH�
ZUDSSHU�WR�D�-DYD6FULSW�VWULQJ�E\�DSSHQGLQJ�WKH�HPSW\�VWULQJ�WR�LW��DV�VKRZQ�KHUH�

var JavaString = JavaObj.methodThatReturnsAString();
var JavaScriptString = JavaString + "";
 331



Data Type Conversions
332 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



Glossary

This glossary defines terms useful in understanding JavaScript applications.

active application A JavaScript application that has been started, and can 
therefore be run, or accessed, by clients.

application URL A page in a JavaScript application, relative to the base 
application URL. Clients use the application URL to access a particular page in the 
application.

ASCII American Standard Code for Information Interchange. Defines the codes 
used to store characters in computers. 

base application URL The name of a JavaScript application, as specified in 
Application Manager. Clients use the application URL to access the default page of 
an application.

BLOb Binary large object. The format of binary data stored in a relational 
database.

bytecodes Platform-independent object code, intermediate between source code 
and platform-specific machine code.

CGI Common Gateway Interface. A specification for communication between an 
HTTP server and gateway programs on the server. CGI is a popular interface used 
to create server-based web applications with languages such as Perl or C.

client A web browser, such as Netscape Navigator.

client cookie One of the methods that JavaScript uses to maintain properties of 
the client object. This method stores name/values pairs as cookies on the client 
machine.
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client-side JavaScript Core JavaScript plus extensions that control a browser 
(Navigator or another web browser) and its DOM. For example, client-side 
extensions allow an application to place elements on an HTML form and respond 
to user events such as mouse clicks, form input, and page navigation. See also core 
JavaScript, server-side JavaScript.

client URL encoding One of the methods that JavaScript uses to maintain 
properties of the client object. This method appends name/value pairs to a URL 
string.

commit To perform all the database actions in a transaction; the attempt to 
commit may succeed or fail, depending on the actions and the state of the database.

cookie A mechanism by which the Navigator client can store small items of 
information on the client machine. 

CORBA Common Object Request Broker Architecture. A standard endorsed by 
the OMG (Object Management Group), the Object Request Broker (ORB) software 
that handles the communication between objects in a distributed computing 
environment.

core JavaScript The elements common to both client-side and server-side 
JavaScript. Core JavaScript contains a core set of objects, such as Array, Date, and 
Math, and a core set of language elements such as operators, control structures, and 
statements. See also client-side JavaScript, server-side JavaScript.

critical section A section of code in which you need exclusive access to an object 
or property to ensure data consistency.

current row A row in a table referred to by a database cursor.

current transaction In a database application, the active transaction under which 
all database actions are performed.

cursor A data structure returned by a database query, consisting of a virtual table 
and a pointer to a row in the virtual table; the JavaScript Cursor object has 
corresponding properties and methods.

DDL Data Definition Language. Database statements to create, alter, or delete 
database objects such as tables, keys, stored procedures, and so on.

deadlock The situation in which two processes each wait for the other to finish a 
task before continuing. If each waits for the other, neither can continue.
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default page The page, specified in the Application Manager, that a client 
accesses if the user requests an application URL, but no specific page in the 
application. Compare to initial page.

deploy To transfer an application to a location where others can access it. The 
location can be on the local server’s file system or a remote server connected to the 
Internet.

deployment server A server on which a JavaScript application is installed that is 
accessible to end users; also called a production server. Should be different from 
the development server.

deprecate To discourage use of a feature without removing the feature from the 
product. When a JavaScript feature is deprecated, an alternative is typically 
recommended; you should no longer use the deprecated feature because it might 
be removed in a future release.

development server A server, typically inside a firewall, on which you develop 
and test JavaScript applications, not accessible to end users. Should be different 
from the deployment server.

DML Data Manipulation Language. Database statements to select, update, insert, 
or delete rows in tables.

ECMA European Computer Manufacturers Association. The international 
standards association for information and communication systems.

ECMAScript A standardized, international programming language based on 
core JavaScript. This standardization version of JavaScript behaves the same way 
in all applications that support the standard. Companies can use the open standard 
language to develop their implementation of JavaScript. See also core JavaScript.

external function A function defined in a native library that can be used in a 
JavaScript application.

HTML Hypertext Markup Language. A markup language used to define pages 
for the World Wide Web.

HTTP Hypertext Transfer Protocol. The communication protocol used to transfer 
information between web servers and clients.

initial page The page, specified in the Application Manager, that the Application 
Manager runs when the application is first started. Compare to default page.
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IP address A set of four numbers between 0 and 255, separated by periods, that 
specifies a location for the TCP/IP protocol.

IP address technique One of JavaScript’s techniques for maintaining the client 
object, in which the server uses the client’s IP address to refer to a data structure 
containing client property values.

LiveConnect Lets Java and JavaScript code communicate with each other. From 
JavaScript, you can instantiate Java objects and access their public methods and 
fields. From Java, you can access JavaScript objects, properties, and methods.

MIME Multipart Internet Mail Extension. A standard specifying the format of 
data transferred over the internet.

Netscape cookie protocol Netscape’s format for specifying the parameters of a 
cookie in the HTTP header.

ODBC Open Database Connectivity. Microsoft’s interface for relational database 
programming.

primitive value Data that is directly represented at the lowest level of the 
language. A JavaScript primitive value is a member of one of the following types: 
undefined, null, Boolean, number, or string. The following examples show some 
primitive values.

a=true // Boolean primitive value
b=42 // number primitive value
c="Hello world" // string primitive value
if (x==undefined) {} // undefined primitive value
if (x==null) {} // null primitive value

roll back To cancel all the database actions within one transaction.

server cookie One of JavaScript’s techniques for maintaining the client object, 
in which the server generates a unique name for a client, stored in the cookie file on 
the client, and later uses the stored name to refer to a data structure containing 
client property values.

server-side JavaScript Core JavaScript plus extensions relevant only to running 
JavaScript on a server. For example, server-side extensions allow an application to 
communicate with a relational database, provide continuity of information from 
one invocation to another of the application, or perform file manipulations on a 
server. See also client-side JavaScript, core JavaScript.
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server URL encoding One of JavaScript’s techniques for maintaining the client 
object, in which the server generates a unique name for a client, appends it to 
URLs, and later uses the stored name to refer to a data structure containing client 
property values.

Session Management Service JavaScript’s four predefined objects request, 
client, project, and server, and one class, Lock, that provide a foundation for 
sharing data among requests, clients, and applications.

SQL Structured Query Language. A standard language for defining, controlling, 
and querying relational databases.

static method or property A method or property of a built-in object that cannot 
be a property of instances of the object. For example, you can instantiate new 
instances of the Date object. Some methods of Date, such as getHours and 
setDate, are also methods of instances of the Date object. Other methods of Date, 
such as parse and UTC, are static, so instances of Date do not have these methods.

stopped application An application that has been stopped with the Application 
Manager and is not accessible to clients.

transaction A group of database actions that are performed together; all the 
actions succeed, or all fail.

updatable cursor A database cursor in which you can update tables based on the 
contents of the virtual table.

URL Universal Resource Locator. The addressing scheme used by the World 
Wide Web.

web file The compiled form of a JavaScript application; contains bytecodes. Must 
be installed in a Netscape web server to run.

WWW World Wide Web
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Index

SYMBOLS
$NSHOME\js\samples

and CLASSPATH 315
&, in URLs 118
.htm file extension 49
.html file extension 49
.js file extension 49
?, in URLs 118
\ 189
‘ (backquote)

See backquotes

A
-a compiler directive 52
ACTION attribute 115

in sample application 76
active application

glossary entry 333
addClient function 96, 119, 158, 161
addResponseHeader function 96, 120, 125, 196
agent property 134
anchors, creating 101
Application Manager

capabilities of 46
and client object 147
configuring default settings 64
debugging applications 61
figure of 47

identifying library files 189
installing applications 54–56
overview 46–49
protecting 40
running applications 61
starting, stopping, and restarting 59

application name 57
changing 59
specifying 55

application status, defined 48
application URLs 56, 90

glossary entry 333
application/x-www-form-urlencoded content type 

192, 194
applications

architecture of 34–37
bugbase sample application 72
building 44–45
cipher sample application 72
compiling 17, 50–53
configuration 39–41
creating 44
creating source files 49–50
dbadmin sample application 72
debugging 61–??
deleting 59
deploying 37, 63–64
and file upload 115
hangman sample application 72
and HTML 36
installing 54–56
jsaccall sample application 72
metadata sample application 73
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partitioning tasks 89
publishing 54
restricting access to 58, 64
running 36, 61
at runtime 37
sample 71–85
sendmail sample application 72
sharing data 144, 145
starting, stopping, and restarting 59
statement types 36
system requirements for 37
videoapp sample application 72
viewer sample application 72
world sample application 71

arenas, in garbage collection 126
Array object 97
arrays

See also the individual arrays
Java 315

ASCII 185
glossary entry 333

AUTH_TYPE CGI variable 110, 111, 134
auth_type property 110, 134
auth_user property 111, 134
authorization 103

B
background needed 14
backquotes 99, 100–103

enclosing JavaScript in 100
when to use 102

backward compatibility 17
base application URL

glossary entry 333
Bcc property 176
beginTransaction method 213, 242, 290
binary data type 287
binary format 185
binary large objects

See BLObs
bit data type 287

blob data type 271, 285
blob function 244
Blob object 93, 285, 286, 287
blobImage method 244
blobLink method 244
BLObs

glossary entry 333
overview 243
working with 243–247

Body property 176
Boolean expressions 138
Boolean object 97
Boolean type conversions (LiveConnect) 326
booleanValue method 331
bugbase application 72
byte data type 285
bytecodes 37

building 45
glossary entry 333

byteToString method 183, 185

C
-c compiler directive 52
C functions

calling 96
registering 96

C libraries 187
calling 89

C++ libraries 187
callC function 96, 188, 190
Cc property 176
CGI variables

accessing 110–113
AUTH_TYPE 110, 111, 134
CONTENT_LENGTH 113
CONTENT_TYPE 113
GATEWAY_INTERFACE 113
HTTP_ACCEPT 113
HTTP_IF_MODIFIED_SINCE 113
HTTPS 111
HTTPS_KEYSIZE 111
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HTTPS_SECRETKEYSIZE 111
PATH_TRANSLATED 112
QUERY_STRING 111, 112, 134
REMOTE_ADDR 112
REMOTE_HOST 112
REMOTE_USER 111, 112, 134
REQUEST_METHOD 111, 112, 134
SCRIPT_NAME 112
SERVER_NAME 112
SERVER_PORT 112
SERVER_PROTOCOL 111, 112, 134
SERVER_SOFTWARE 114
SERVER_URL 112

CGI, glossary entry 333
char arguments 316
char data type 284, 285, 286, 287
cipher application 72
classes

Java 315
LiveConnect 317, 319

CLASSPATH 315
clearError method 183, 186
client

characteristics of 88
communicating with server 114
glossary entry 333
maintaining client object on 151–155
preprocessing data on 88, 116, 121

client cookies 152–153
glossary entry 333
lifetime of properties 158
maintaining client object with 108, 122, 151

client object 93, 98, 103, 107, 120, 136–144, 151
adding properties to URLs 160–163
creating custom 139
custom 140–144
description of 136
destroying 159–160
getting identifier 96
id for maintaining 139
in sample application 76
lifetime 136
lifetime of 131, 158–160
maintaining 65, 96, 104, 105, 108, 114, 119, 122, 

147–163
comparing techniques 148–151

on the client 151–155
on the server 155–158
with client cookies 152–153
with client-URL encoding 154–155
with IP address 156–157
with server cookie 157
with server-URL encoding 157–158

overview 130–131
in page processing 103, 104
properties 137–139
properties of 137
properties, expiring 158–159
properties, overhead from 138
properties, restrictions on 137
restrictions 140
storing properties on project or server 139–140
uniquely referring to 139–140

client object maintenance, specifying 55
client properties

assigning 152
Boolean 138
changing 105

client requests
See requests

client scripts
communicating with server 89
generating 121
sending values to 119
when to use 89

client URL encoding 105, 110, 114, 119, 151, 154–155
glossary entry 334
lifetime of properties 159

client-mode field, of jsa.conf 67
client-server communication 114–126

using cookies for 122–124
client-side JavaScript 19, 22, 90

glossary entry 334
illustrated 22
object lifetime 89
overview 21

clob data type 271, 284
close method 182, 228, 249, 257, 260, 263, 290, 294
colName property 228, 257
column names, displaying 236
columnName method 228, 236, 257, 293
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columns method 228, 236, 257
commit, glossary entry 334
commitTransaction method 213, 242, 290
communication between client and server 114–126
compiler 45

options 52
and PATH environment variable 41
using 50–53

configuration styles 59, 64
confirmation prompts, configuring 65
connect method 290
connected method 213, 292
connection method 291

of DbPool objects 212
Connection objects 93, 97, 201, 204, 212, 290, 291, 293, 

294
creating 212
error methods of 294
methods 213
storedProc method 251

connection pools
See also DbPool objects
as property of project object 210
managing 207
sharing array of 209
sharing fixed set 208
storing with project object 207, 208

connections
approaches to 201–213
DbPool objects 202
disconnecting 204
establishing 201–213
retrieving 204, 218
spanning multiple client requests 214
specifying number of 55, 65
specifying the number of 203
storing 139
waiting for 217

content types, managing custom 192–196
CONTENT_LENGTH CGI variable 113
CONTENT_TYPE CGI variable 113
content-length property 195
cookie protocol 151, 152, 157

See also client cookies
cookie.txt 122

cookies 114, 120
client, glossary entry 333
defined 122
glossary entry 334

CORBA
glossary entry 334

core JavaScript 21, 93
glossary entry 334

critical section 163
glossary entry 334

current row 228
glossary entry 334

current transaction, glossary entry 334
cursor method 213, 291
Cursor objects 93, 97, 290, 292, 293, 294

methods 228
overview 228
properties 228

cursors
creating 229
customizing display functions 226
determining number of columns 236
displaying aggregate functions 234
displaying column names 236
displaying expressions 234
displaying record values 231
glossary entry 334
navigating with 235
overview 228
updatable 229, 237–240, 246
using 228–240

D
-d compiler directive 52
data

converting between formats 185
sharing between client and server 114

data persistence 89
data sharing 89, 98, 103, 131, 145, 147, 163–173, 182, 

203
data types

Boolean conversions 326
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converting for LiveWire 283–287
converting with LiveConnect 324–331
Informix 286
Java to JavaScript conversion 330
JavaArray conversions 328
JavaClass conversions 329
JavaObject conversions 328
in JavaScript 26
JavaScript to Java conversion 324
null conversions 327
number conversions 325
ODBC 286
Oracle 285
other conversions 330
string conversions 327
Sybase 284, 287

database access 89
database client libraries, configuring 265–281
database clients, supported 268–270
database configuration, verifying 266–268
database connection pools

See connection pools
database connections

See connections
database name 203
database pools

See DbPool objects
database queries

and flush function 108
database server name 202
database servers

in JavaScript application architecture 35
database transactions

See transactions
database type 202
databases 197–308

See also LiveWire Database Service
configuring 265–281
connecting to 203
converting data types 283–287
and dates 284
error handling 289–295
guidelines for managing connections and threads 

205
multithreaded 204

single-threaded 204
typical interactions 200
verifying connection 203

date data type 285, 286
Date object 97, 285, 286, 287

converting dates to 283, 284
dates

converting to Date objects 283
and databases 284
inserting in database 284

datetime data type 285, 287
DB2

configuring 271–??
data types 284
registering stored procedures in 250
stored procedure prototypes 250

DB2COMM environment variable 271
DB2INSTANCE environment variable 271
DB2PATH environment variable 271
dbadmin application 72, 266
DbBuiltin object 93
DbPool constructor 291
DbPool objects 97

See also connection pools, database pools
adding properties to 93
Boolean value returned by 292
connecting to a database with 201
connection method 212
connections with 202
creating 202
in connection pool arrays 210
no value returned by 294
numeric value returned by 290
object returned by 291
stored procedures and 250
string value returned by 293
using 199–264

DDL, glossary entry 334
deadlock 169–173

glossary entry 334
debug function 96
debug functions 62
debug URLs, using 63
Debugger 28
decimal data type 285, 287
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default form values 119
default page

glossary entry 335
specifying 55, 64

default settings, Application Manager 64
DELETE SQL statement 241
deleteResponseHeader function 96, 120, 196
deleteRow method 229, 239, 290
deploy, glossary entry 335
deployment server

defined 37
glossary entry 335
updating files to 60

deprecate, glossary entry 335
destroy method 153, 155, 159
development environment, components of 37
development platform, defined 37
development server

defined 37
glossary entry 335
updating files from 60

DHCP 156
directories

conventions used 18
disconnect method 290
DML, glossary entry 335
DNS 112
document conventions 18
document root 57
documentation, other 15–16
double data type 285
double precision data type 285, 287
Dynamic Host Configuration Protocol 156
dynamic link libraries 187

E
ECMA specification 28

JavaScript documentation and 29
JavaScript versions and 29
terminology 29

ECMA, glossary entry 335
ECMA-262 93
ECMAScript, glossary entry 335
email

See mail
environment variables, accessing 111
eof method 183, 184
error handling for LiveWire 289–295
error messages, retrieving 204
error method 183, 186
error status, for File object 185
errorCode method 176
errorMessage method 176
escape function 95, 119
event handlers 94

See also the individual event handlers
direct substitution 120
onClick 116

exceptions
handling in Java 320

execute method 213, 227, 290
exists method 183, 185
expiration method 153, 159
external functions

calling 187
defined 187
example of use 191
glossary entry 335
guidelines for writing 188
registering 189
using in JavaScript 190
when to use 187

external libraries 187–192
calling 89
identifying files 189
security 187
specifying 55, 65

F
-f compiler directive 52
features, new 11–??
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file access modes 181
File class 108, 180–186
file formats 185
file I/O 186
File object 93, 98

creating 180, 186
described 180
methods of 183
security considerations 180

file upload 193
files

accessing with JavaScript 180–186
closing 181
getting information for 185
locking 182
opening 181
positioning within 183
reading from 184
writing to 184

fixed decimal notation 283
float data type 285, 286, 287
floatValue method 331
flush function 95, 104, 107, 152, 196

described 108
flush method 108, 185

example of use 108
form elements

hidden 116, 119, 120
using as request properties 115

FORM HTML tag 115
forms

and client maintenance 151
client scripts for 89
default values 119
GET method 194
hidden elements 119
POST method 194
processing 75
and the request object 130
statements 76
variables 135

From property 176
Function object 97
functions 95

debug 62

redirect 109
write 99, 100

G
garbage collection, in JavaScript 126–127
GATEWAY_INTERFACE CGI variable 113
get value of method attribute 115
getLength method 183, 185
getMember method 320
getOptionValue function 96, 116
getOptionValueCount function 96
getPosition method 183, 184
getPostData method 195
global object 29

H
-h compiler directive 52
hangman application 72
headers 120, 124

request 113
Hello World application 71
hidden form elements 119
history method 133
home field, of jsa.conf 66
host property 146
hostname 112
hostname property 146
HREF attribute 101
HTML 88, 90

attributes 94, 100
conditionalizing 89
embedding JavaScript in 98–103
generating 95
glossary entry 335
and JavaScript 87, 98–103
sample source code 75

HTML page
constructing 90, 103, 104, 107–110
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sending to client 107, 151
HTML tags

FORM 115
IMG 244
INPUT 120

HTTP 98, 103
applets 312
glossary entry 335
protocol level 111, 112
request information 322
request, See requests
response buffer 322
user 111, 112

HTTP method 111, 112
HTTP_ACCEPT CGI variable 113
HTTP_IF_MODIFIED_SINCE CGI variable 113
HTTPD processes, objects for 145
httpHeader method 113, 114, 124, 193
HTTPS CGI variable 111
HTTPS_KEYSIZE CGI variable 111
HTTPS_SECRETKEYSIZE CGI variable 111

I
-i compiler directive 52
if...else statement

in sample application 77
image data type 287
image maps 135–136

using 135
imageX property 134, 135
imageY property 134, 135
IMG HTML tag 244
index.html

and default page 55
Informix 200

configuring 272–274
data types 285, 286
stored procedure parameters 251

INFORMIXDIR environment variable 272
INFORMIXSERVER environment variable 272
INFORMIXSQLHOSTS environment variable 272

initial page 136, 207
and request object 133
glossary entry 335
specifying 55, 64

INPUT HTML tag 120
input validation 89
INSERT SQL statement 241
insertRow method 229, 239, 290
installation parameters

configuring 64
Installing an application 54
int data type 287
integer data type 284, 285
interval data type 285
IP address 151, 155, 156–157

glossary entry 336
lifetime of properties 159

IP address technique, glossary entry 336
ip property 134
ISMAP attribute, of IMG tag 135
isNaN function 95

J
Java

See also LiveConnect
accessing JavaScript 317
accessing with LiveConnect 313
arrays in JavaScript 315
calling from JavaScript 313
classes 315
communication with JavaScript 311–331
compared to JavaScript 26
example of calling from JavaScript 316
to JavaScript communication 317
JavaScript exceptions and 320
methods requiring char arguments 316
object wrappers 312
objects, naming in JavaScript 314
packages 315

Java applets, server scripts for 89
java package 314
Java virtual machine 36
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JavaArray object 313, 315
JavaArray type conversions 328
JavaClass object 313, 315
JavaClass type conversions (LiveConnect) 329
JavaObject object 313
JavaObject type conversions 328
JavaPackage object 313, 315
JavaScript

accessing from Java 317
application executable files 37
basics 87–127
client-side 21
communication with Java 311–331
compared to Java 26
components illustrated 20
core 21
debugging 96
differences between server and client 19
ECMA specification and 28
enabling 39
example of calling from Java 323
files 36, 94

compiling 37
garbage collection 126–127
and HTML 98–103
to Java Communication 313
Navigator 21–23
object wrappers 331
overview 19
runtime processing 89–92, 103–107
server-side 23–26
server-side overview 93–98
tasks on client 88–89
tasks on server 88–89
variables, and request properties 135
versions and Navigator 15
where it can occur 94

JavaScript files 94
js files 36
jsa.conf file 66
jsac. See compiler.
jsaccall application 72, 187
jsaccall.c 188
jsaccall.h 188
JSException class 317, 320

JSObject class 317
JSObject, accessing JavaScript with 319
jsVersion property 146

L
-l compiler directive 52
LD_LIBRARY_PATH environment variable 271, 275, 

276, 279, 280
LIBPATH environment variable 272, 276
libraries, external 187–192
library field, of jsa.conf 67
links

for BLOb data 244, 245
creating 101

LiveConnect 95, 97, 311–331
accessing Java directly 313
capabilities 312
configuration for 41
converting data types 324–331
glossary entry 336
and HTTP applets 312
Java to JavaScript communication 317
and NSAPI applications 312
objects 313
restrictions 312
and WAI plug-ins 312

LiveWire database access library 36
LiveWire Database Service 197–308

See also databases
system requirements for 38

lock method 145, 163–173
in sample application 77

Lock object 93, 98, 163–173
locking 163–173
long data type 286
long raw data type 286
longdatacompat 271
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M
mail

MIME-compliant 178
sending with JavaScript 98, 176–180

majorErrorCode method 204, 213, 290, 294
majorErrorMessage method 204, 213, 293, 294, 295
mark and sweep 126
Math object 97
mathematical constants and functions 283
maxdbconnect field, of jsa.conf 67
metadata application 73
METHOD attribute 115
method property 111, 134
methods

close 182
destroy 159
expiration 159
flush 108
history 133
open 181
setPosition 183
static 337

migrating applications 17
MIME types 180
MIME, glossary entry 336
MIME-compliant mail 178
minorErrorCode method 204, 213, 290, 294
minorErrorMessage method 204, 213, 293, 294
money data type 285, 287
multimedia

using BLObs 243
MULTIPLE attribute

of SELECT tag 116
multithreaded databases 204
multi-threading

and Sybase 281

N
NAME attribute 101, 115

in sample application 76

of SELECT tag 117
native functions 187–192
Navigator

in JavaScript application architecture 34
and JavaScript 22, 23
JavaScript versions supported 15

Navigator JavaScript
See client-side JavaScript

nchar data type 285, 287
Netscape cookie protocol 152, 157

glossary entry 336
netscape package 314
Netscape packages

See packages
Netscape web servers

configuration style support 59
in JavaScript application architecture 34
sample applications installed with 71

NETSCAPE_LIVEWIRE 122, 152
next method 229, 231, 235, 255, 257, 292
NSAPI applications 312
null value conversions (LiveConnect) 327
number data type 285, 286, 287
Number object 97
number property 77
numbers

converting to characters 183, 185
identifying 95
storing 283
type conversions (LiveConnect) 325

numeric data type 287
nvarchar data type 285, 287

O
-o compiler directive 52
object field, of jsa.conf 66
Object object 97
object prototypes 93
objects

adding properties to 93
JavaScript in Java 319
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lifetimes of 130
LiveConnect 313

ODBC
configuring 274–276
data types 286
drivers supported 268–270
glossary entry 336
stored procedure prototypes 250

oldvideo application 297–308
onClick event handler 116
Open DataBase Connectivity standard

See ODBC
open method 181
OpenLink

configuring 275
OPTION tag 117
Oracle 200

configuring 277–279
data types 285, 286
stored procedure parameters 252

ORACLE_HOME environment variable 277, 278
ORACLE_SID environment variable 278
outParamCount method 252, 261
outParameters method 249, 252, 258, 261
output buffer 104

flushing 95, 108–109
output parameters

of stored procedures 261

P
-p compiler directive 52
Packages object 97, 314
packages, Java 315
packed decimal notation 283
parameters for stored procedures 251
parseFloat function 95
parseInt function 95
Pascal functions 187
passthrough SQL, executing 227
PATH environment variable 271

for the compiler 41

PATH_INFO CGI variable 111
PATH_TRANSLATED CGI variable 112
pointers 183
pools of database connections

See connection pools
popups, client scripts for 89
port property 146
post value of method attribute 115
primitive value, glossary entry 336
project object 93, 98, 103, 144–145

description of 144
in sample application 77
lifetime 144
lifetime of 131, 144
locking 145, 163, 168, 182
overview 131
properties 144–145
properties of 144
sharing 145
storing connection pools on 207, 208, 210

properties
See also the individual properties
static 337

protocol property 111, 134, 146
prototypes 93

stored procedures and 250

Q
queries

customizing output 226
displaying 226

query property 111, 134
QUERY_STRING CGI variable 111, 112, 134
quotation marks

with backslash 103
order of 101

R
-r compiler directive 52
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raw data type 286
read method 183, 184
readByte method 183, 184
readln method 183, 184
real data type 287
record values, displaying 231
redirect function 95, 105, 107, 109–110, 133, 151, 152, 

154, 158, 161, 196
described 109

registerCFunction function 96, 188, 189
release method 212, 213, 290, 294
REMOTE_ADDR CGI variable 112
REMOTE_HOST CGI variable 112
REMOTE_USER CGI variable 111, 112, 134
request bodies, manipulating 194–196
request headers 113, 114, 124

manipulating 193–194
request object 93, 98, 103, 107, 114, 133–136, 193, 195

creation 133
description of 133
example of property creation 115
and forms 135
in sample application 76
lifetime of 130, 133
overview 130
in page processing 103, 104
properties 110, 134–135
properties, and JavaScript variables 135
saving properties 110
setting properties with form elements 115

request properties encoding in URLs 118
request thread 322
REQUEST_METHOD CGI variable 111, 112, 134
requests

changing 95, 109–110
header 120
manipulating raw data 192–196
redirecting 119
sharing a connection 214
terminating 109

response headers, manipulating 96, 196
responses, manipulating raw data 192–196
result sets 253

See also Resultset object

creating 254
Resultset object 253

resultSet method 248, 252, 254, 291
Resultset object 93, 97, 248, 290, 292, 293, 294

See also result sets
methods of 257

return values of stored procedures 260
returnValue method 249, 252, 258, 260
rollback, glossary entry 336
rollbackTransaction method 213, 242, 290
rowid data type 286
runtime environment components 36
runtime library 36
runtime processing 99, 103–107

example 91

S
sample applications 71–85

Hangman 79–85
Hello World 73–79

SCRIPT tag 36, 94
See also client scripts
direct substitution in 120
when to use

SCRIPT_NAME CGI variable 112
scripts, changing client properties 105
security

external libraries and 187
File object and 180

select lists 116
SELECT SQL statement 229, 231, 234, 238
SELECT tag 96, 116
send method 176
sendmail application 72
SendMail class 176–180
SendMail object 93, 98
serial data type 285
server

administration functions 103
authorization 103
characteristics of 88
350 iPlanet Web Server, Enterprise Edition Server-Side JavaScript Guide • March 2000



communicating with client 119
maintaining client object on 155–158
processes, objects for 145
restarting 188, 189

server cookies 151, 155, 157
glossary entry 336
lifetime of properties 159

server object 93, 98, 103, 145–147
description of 145
lifetime 147
lifetime of 132
locking 163, 168, 182
overview 131–132
properties 146–147
properties of 146
sharing data 147

server routing 57
server scripts

communicating with client 89
when to use 89

SERVER tag 36, 89, 90, 94, 98, 99–100, 102–103
See also server scripts
in sample application 76
when to use 102

server URL encoding 110, 114, 119, 155, 157–158
glossary entry 337
lifetime of properties 159

SERVER_NAME CGI variable 112
SERVER_PORT CGI variable 112
SERVER_PROTOCOL CGI variable 111, 112, 134
SERVER_SOFTWARE CGI variable 114
SERVER_URL CGI variable 112
server-client communication 114–126
server-side JavaScript 19, 23–26

enabling 39
executing 107
glossary entry 336
illustrated 23, 25

server-side objects, lifetime of 89
session key 111
Session Management Service 89, 103, 129–173

glossary entry 337
object overview 129–133

setPosition method 183
SHLIB_PATH environment variable 272, 276

single-threaded databases 204
smalldatetime data type 287
smallfloat data type 285
smallint data type 284, 285, 287
smallmoney data type 287
Smtpserver property 176
source files 64

creating 49–50
source files, components of 49
source script, example of 75
special characters in URLs 119
SQL 200

See also the individual statements
error handling 289–295
executing 227
glossary entry 337

SQL_BIGINT data type 286
SQL_BINARY data type 286
SQL_CHAR data type 286
SQL_DATE data type 286
SQL_DECIMAL data type 286
SQL_DOUBLE data type 286
SQL_FLOAT data type 286
SQL_INTEGER data type 286
SQL_LONGBINARY data type 286
SQL_LONGVARCHAR data type 286
SQL_NUMERIC data type 286
SQL_REAL data type 286
SQL_SMALLINT data type 286
SQL_TIME data type 286
SQL_TIMESTAMP data type 286
SQL_VARBINARY data type 286
SQL_VARCHAR data type 286
SQLTable method 213, 226, 290
ssjs_generateClientID function 96, 139, 217
ssjs_getCGIVariable function 96, 110, 111, 134
ssjs_getClientID function 96, 139, 157, 158
start field, of jsa.conf 66
static, glossary entry 337
stopped transaction, glossary entry 337
stored procedures 247–264

See also Stproc object
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arguments to 249
defining prototypes for 250
executing 251
in DB2 250
output parameters 261
parameters for 251
registering 250
result sets 248
return values 249, 260
steps for using 249
Stproc object 248, 249

storedProc method 213, 251, 291
storedProcArgs method 250, 290
Stproc object 93, 97, 248, 249, 290, 291

See also stored procedures
creating 251
methods of 252

string data type 284, 285, 286, 287
String object 97
strings

parsing 95
type conversions (LiveConnect) 327

stringToByte method 183, 185
styles, configuration 59, 64
Subject property 176
sun package 314
Sybase 200

configuring 279–281
data types 284, 287
stored procedure prototypes 250

SYBASE environment variable 279, 280

T
targets, creating 101
TCP port 112
text data type 285, 287
text/html content type 193
thread pools 40
threads

and databases 204
and Java 322

ticks
See backquotes

time data type 285
timestamp data type 285
tinyint data type 287
TNS_ADMIN environment variable 277
To property 176
toString method 331
trace utility 61, 63

configuring 65
transactions

committing 203
controlling 242
glossary entry 337
managing 241–243
overview 241
rolling back 203

U
unescape function 95
unique identifier 96
unlock method 145, 163–173

in sample application 77
updatable cursor

glossary entry 337
UPDATE SQL statement 241
updateRow method 229, 239, 290
upgrading applications 17
uri field, of jsa.conf 66
uri property 134
URL encoding

See also client URL encoding, server URL 
encoding

maintaining client object with 151, 154, 155
URL-encoded variables

and request object 135
resetting 119

URLs 112
adding client properties to 160–163
adding information to 96
application 56
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changing 109–110
and client maintenance 154–155, 157–158
conventions used 18
creating 151
debug 63
dynamically generating 118
encoding information in 118–126
escaping characters in 95
glossary entry 337
including special characters 119
modifying 114
and redirect function 109
redirecting to 95
and reloading a page 119
and Session Management objects 132
to start and stop applications 59

V
-v compiler directive 52
VALUE attribute 120
varbinary data type 287
varchar data type 284, 285, 287
varchar2 data type 286
VDBCINI environment variable 275
versions of JavaScript 15
video application

See videoapp application
videoapp application 72, 297–308

and ODBC 297
and SQL Server 297

viewer application 72
Visigenic, configuring 276
Visual JavaScript 28

W
WAI plug-ins 312
web files 37, 60

building 45
defined 50

glossary entry 337
moving 60
specifying path 55, 64

wrappers
for Java objects 312
for JavaScript objects 331

write function 76, 95, 99, 107, 161, 181
with backquotes 100
and client maintenance 155
described 107
and flush 108
with SERVER tag 99

write method 183, 184
writeByte method 183, 185
writeln method 183, 185
WWW, glossary entry 337
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