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1. Introduction

Since a couple of years one can observe a request from the developers side for a tool that would enable one accessing ISIS databases in a way similar to the one offered by relational database. In particular, with a kind of ODBC-like tools for ISIS databases one could enlarge possibilities of building ISIS based applications. It would also simplify building applications, where within one application one could easier integrate ISIS databases with relational databases. 

Although ISIS-DLL provides powerful means for building ISIS applications and integrating ISIS with other information sources, its main restriction is that it cannot be used directly on the level of scripting languages, such as VBS, JScript or CFML (Cold Fusion Markup Language), very popular nowadays for building Internet applications. One of the main arguments for neglecting ISIS based solutions and turning towards relational tools, even if the type of application was very much text-oriented, especially in the Internet era was a possibility of using e.g. ODBC functions at the level of scripting languages. 

To build an SQL-based ODBC for ISIS database is not an easy task. Instead, we have decided to make it simpler – to this end we have encapsulated the BIREME’s ISIS-DLL to the form of a component that can be used by programmers with any kind of standard scripting languages.

ISISDBC – CDS/ISIS Database Connectivity – is such a component. It is a tool providing easy access to data stored in CDS/ISIS databases. Although it does not comply the ODBC standard, for those programmers, who are familiar with ODBC and its use from the level of scripting languages ISISDBC is an easy-to-use ODBC-like interface to CDS/ISIS databases. Its main purpose is to provide means for building Internet applications. It allows programmers:

· searching in the CDS/ISIS databases (using ISIS Search Language and inverted file functionality)

· taking data from given record, field, repeatable field or subfield

· taking number of postings for given term and next/previous term from inverted file

More technically: ISISDBC encapsulates the ISISDLL library. It is an ActiveX component (an ActiveX control). It was written by means of Microsoft Visual C++ 6.0 (Service Pack 5) and MFC library 6.0.

This manual describes the functions of the ISISDBC component and sketches the methodology of developing web applications that access Micro–CDS/ISIS databases using ISISDBC. The document is addressed to the web application developers, thus it is expected that the reader have knowledge of HTML and scripting languages, such as for example Microsoft VBS, or Macromedia Cold Fusion CFML server scripting language, as well as general understanding of Micro – CDS/ISIS databases. Knowledge of Component Object Model principles will be an asset.

In the next chapter, you can learn how to install the package and configure the IIS web server for usage in the ASP environment. Chapter 3 presents the ISISDBC COM object function reference. In the last chapter examples of possible applications will be presented. 

2. System setup

The installation package consist of:

· ISISDBC COM object (ISISDBC.OCX)

· ISIS32.DLL 

· Examples in ASP

· Example in CFML (Sample.cfm)

· Sample ISIS databases – STUDEN and STUDY

· Other ISIS sample databases

The database is stored in the \Data folder and it can be accessed through the dbn.def file. The STUDENT database alias is STUDEN and it is pointing to data files located in c:\inetpub\wwwroot\isisocx\Data\dbStudents\. 

The database Field Definition Table is defined upon the following data:

	TAG
	Field Name
	Subfields
	Repetable

	1
	SecondName
	
	N

	2
	FirstName
	D
	N

	3
	IndexBook
	
	N

	4
	Semester
	
	

	5
	Major
	
	


The Field Select Table is designed as follows:

1 0 mhl,(if p(v1) then '1:'v1 fi/)

2 0 mhl,(if p(v2) then '2:'v2 fi/)

2 0 mhl,(if p(v2^d) then '2,d:'v2^d fi/)

3 0 mhl,(if p(v3) then '3:'v3 fi/)

4 0 mhl,(if p(v4) then '4:'v4 fi/)

5 0 mhl,(if p(v5) then '5:'v5 fi/)

2.1 System Requirements

System Requirements:

· Windows NT 4.0 + SP 6.0 or Windows 2000 (server or workstation)

· IIS web server ver 4.0 or above 

· Intel Pentium or above

· 128 Mb (256 Mb recommended)

· (Optional) Cold Fusion Server 4.5 or above (Professional or Enterprise)

· Minimal disk space to run all systems mentioned above on one machine 

Please note that without Cold Fusion Server the example files with .cfm extension will not work! 

2.2 Basic Setup 

Lets assume that the whole package was extracted to one of the subfolders of the web server root directory i.e. c:\inetpub\wwwroot\isisocx. Check if the ISISDLL library is available. You should find the file isis32.dll in the same directory. The recommended version is from November 1999. 

Now, the ISISDBC object has to be registered in the registry of the operating system. There is a standard system function regsvr32, which should be used for this purpose. The syntax of the function is 

regsvr32 [/u] [/s] dllname, where /u – unregister the server; /s – silent, display no message boxes; /c console output.

In order to register ISISDBC you should perform the following steps:

· Start the command prompt (START(RUN ( CMD)

· Go to directory where isisdbc.ocx is located, e.g. 
cd c:\inetpub\wwwroot\isisocx
· Type regsvr32 isisdbc.ocx and press Enter

Now the system is ready to operate with the Cold Fusion application server. In order to enable ASP, it is required to configure Internet Information Services. 

Note: It is possible to uninstall ISISDBC by calling regsvr32 with the parameter –u. Example:

regsvr32 –u C:\Programs\ISISDBC\ISISDDBC.ocx

After successful uninstalling the regsrv32 program will show message box with following text:

DllUnregisterServer in C:\Programs\ISISDBC\ISISDDBC.ocx succeeded  

2.3 IIS configuration 

The search function in Micro–CDS/ISIS databases requires creating the temporary work files. Due to security restrictions, usually the web applications have a limited write access to the hard disk, especially if the target folder is outside the web root folders structure. In order to enable ISISDBC search function, the OS user, which is using the application based on ISISDBC, has to be authenticated. Below we describe the steps that should be performed for the authentication.

· Open the Internet Services Manager

· Select the isisOcx folder or the folder where your application will be created. Right mouse click on it and select Properties (see Figure 2.3‑1)

· In the Directory Tab (see Figure 2.3‑2) check on the boxes 

· Script source access 

· Read

· (Optional) Log visits

· Set Execute Permissions to Script and Executables in the same Tab.

· Go to the Directory Security Tab and press Edit button

· Check off the Anonymous access box, and check on the Integrated Windows Authentication (see Figure 2.3‑4).

[image: image1.png]=181x]

| scton wew || & = | /@ | X &

Bl@8]r =

ree |

Name Path

Status

0 doarl Dsta

{3 doxsl
{2 demos
Dex

{2 examples
Qfu

2 Fish
Qfep

{20 fussbox
{2 fusebox3
D Hws
{3 images
3 install
Qs

a

Djava Explore
D javaty Open
Qs Browse

ket N
Sl AlTesks

View

{20 monitc Delete
Qora Rename
{2 oradoc Refresh
Export List,

{2 SimpleContactManage
{20 sourcsbrowser

{20 userDats
{23 welde_sDK
{2 sisitle.
0 private

.51 i et _';I
‘ >

8] exomplasp.asp
(9] Exanplesp ot
(8111

o] sissz.on

(8] 106 00

(8] ssocxcin

8l souceio

Opens property sheet fo the current selecton




Figure 2.3‑2
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Figure 2.3‑2 Directory Tab settings
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Figure 2.3‑3 Directory Security Settings

Apply the same steps if you are using an older version of Internet Services Manager.

2.4 Connecting ISIS databases

Having it done, we have fully functional ISISDBC object ready to be used. Now we have to establish connectivity to the ISIS databases on the server. If we have WWW-ISIS installed we should just find out where the file dbn.def is located, and use the path to this file in our application as a parameter to the function databases (see Chapter 3). If we don’t use WWW-ISIS, we should define dbn.def, e.g. in the same catalog, where the ISISDBC component is stored. The structure of the dbn.def file is as follows:

Dbname1; path1
Dbname2; path2
. . . . . . . . . . . .

Dbnamen; pathn
If you are going to test the attached examples, you should upgrade the provided file dbn.def according to the arrangements of the ISIS databases on the server.

3. Methods and properties reference

This paragraph contains the detailed description methods and properties of the ISISDBC object. The sequence of the presentation of the functions corresponds to the usual sequence of calling the functions in the application scripts.  The examples for the functions are provided in the Visual Basic Script (VBS).

3.1 General functions and properties

3.1.1 Databases

	Name
	Databases As String

	Type
	Property

	Description
	The property is used for setting and getting path to the DBN.DEF file. The path is stored in the system registry. It is enough to set the property only once (it has to be changed only, when the location of the file will change or there are some other files DBN.def for other WWW-ISIS applications).

	Parameters
	-

	Return Value
	Path to the DBN.DEF file (String).

	Comments
	The path to the DBN.DEF file is stored in the registry under the key:

HKEY_LOCAL_MACHINE \ SOFTWARE \ ICIE \ ISISDBC \ Settings \ Database

When ISISDBC is used in the ASP environment the ISISDBC object must possess rights to write and read from the registry. If object doesn’t possess rights to write in the registry it is possible to set the path manually (using for example the system tool regedit.exe)


Example:

<% dim strPath

‘Create an ISISOCX object instance

set objISIS = Server.CreateObject(“ISISDBC”)

objISISOCX.databases = "c:\inetpub\wwwroot\isisOcx\Data\dbn.def"

strPath = objISIS.databases

%>
3.1.2 Connect

	Name
	Connect (DatabaseName As String) As Long

	Type
	Method

	Description
	Connects ISISDBC component to the specified CDS/ISIS database. One ISISDBC object can be connected only to one CDS/ISIS database. Connecting to another database automatically disconnects the previous database. To use a few CDS/ISIS databases at the same time you should create separate ISISDBC objects for each CDS/ISIS database. Disconnecting is done automatically when the object is destroyed.

	Parameters
	Database Name (String) – ISIS database name as defined in DBN.DEF file

	Return Value
	Error code (Long)

	Comments
	It is required to call this function before staring of retrieving data from a CDS/ISIS database.


Example:

<%

‘Create an ISISOCX object instance

set objISISOCX = Server.CreateObject(“ISISDBC”)

‘create connection to the STUDEN database 

ErrorCode= objISISOCX.connect(“STUDEN”)

if ErrorCode <> 0 then

‘In case of error


ErrorMessage = objISISOCX.ErrorDescription

‘Call custom Function which displays the ErrorCode and ErrorMessage to the user 

‘and aborts the script execution


HandleError (ErrorCode,ErrorMessage)

end if

%>

3.1.3 Error Code

	Name
	ErrorCode As Long 

	Type
	Property

	Description
	Use this property to get the last error code.

	Parameters
	-

	Return Value
	Code of the last error (Long)

	Comments
	This is a read-only property. Error codes have negative values. The code 0 (zero) always means “OK”. Numbers from –1 to –999 are reserved for internal ISIS DLL errors. Values below –999 are ISISDBC error codes.


Example

set ISISDBC = Server.CreateObject("ISISDBC")


Errcode = ISISDBC.Connect("STUDEN")


If. Errcode = 0 Then



… processing…


Else



ErrMessage = obj.ErrorDescription



Response.Write(ErrMessage)


End If

3.1.4 Error Description

	Name
	ErrorDescription As String

	Type
	Property

	Description
	Use this property to get description of the last error.

	Parameters
	-

	Return Value
	Description of the last error (String)

	Comments
	This is read-only property.


Example

<%

set obj = Server.CreateObject("ISISDBC")

Errcode = obj.Connect("STUDEN")

'if an application error  occurs its description is displayed on the screen

if Errcode <> 0 then






ErrMessage = obj.ErrorDescription


Response.Write("<P> Application Error: <br>" & ErrMessage & "</P>")

Else 

 
. . .processing . . .

end if 

%>

3.1.5 GetFormat

	Name
	GetFormat (Number As Long, Format As Variant) As Long

	Type
	Method

	Description
	Loads given format from the PFT file.

	Parameters
	· Number (long) – zero based format index (line number in the PFT file)

· Format (Variant* -  String) – buffer for string, which will contain returned formatting command.

	Return Value
	Error code (Long)

	Comments
	-


Example


set obj = Server.CreateObject("ISISDBC")


obj.Connect("STUDEN")


obj.GetFormat (7, LoadedFormat)


obj.GetRecord(5)


obj.Format (ResultData, LoadedFormat)
3.1.6 IsConnected

	Name
	IsConnected() As Boolean

	Type
	Method

	Description
	Returns TRUE if the object is connected to the CDS/ISIS database, else it returns FALSE.

	Parameters
	-

	Return Value
	TRUE if the object is connected to the CDS/ISIS database, otherwise it is  FALSE (Boolean).

	Comments
	-


Example 


set obj = Server.CreateObject("ISISDBC")


obj.Connect("STUDEN")


. . .processing  . . .

Connected = obj.IsConnected()


If. Connected = True Then



… processing…


End If
3.2 Master file processing

There are two basic functions for retrieving records: one by providing MFN of the record, and another one for making a search. In the first case it is GetRecord, in the later one GetWhere. After having performed GetRecord we can format the record with the ISIS Print Formating Language or we can access particular fields by the field functions. After issuing a query we have to process a number of records that constitute an answer. In this case we usually organize a loop, where in one cycle we access the record and format it. 

Below we describe the functions in detail.

3.2.1 GetRecord

	Name
	GetRecord (MFN As Long) As Long

	Type
	Method

	Description
	It gets the record identified by MFN and sets it as the current record.

	Parameters
	· MFN (Long) – Master File Number.

	Return Value
	Error code (Long) 

If the record was not retrieved the ErrorCode value is different from 0

	Comments
	After successful execution the result list will contain only one record (the current record). Retrieved record can be accessed by other methods (see GetFieldData, and Format). 


Example

<%

‘lets retrieve the record with MFN = 2

ErrorCode =  ISISDBC.GetRecord(2)

%>

3.2.2 GetWhere

	Name
	GetWhere (QueryString As String) As Long

	Type
	Method

	Description
	Executes a query expressed in the ISIS Search Language on the connected ISIS database.

	Parameters
	· QueryString (String) – ISIS Search Language query string.

	Return Value
	Error code (Long)

	Comments
	For the number of the retrieved records see COUNT, see also GetNext and GetPrevious to see how to loop processing of the answer


Example

<% 

‘looking for all STUDENTS records from STUDEN, 

‘attending the courses CS and MATH

strQuery = "6:CS * 6:MATH"

ErrorCode= ISISODBC.GetWhere(strQuery) 

‘ now processing of the answer is organized in a loop 

‘ (see COUNT GetNext, GetPrevious)

. . . . . . . . . . . . . 

%>
3.2.3 Count

	Name
	Count As Long

	Type
	Property

	Description
	Use this property to get the number of records found by GetWhere

	Parameters
	-

	Return Value
	Number of found records (Long).

	Comments
	This is a read-only property set up after running GetWhere, see also GetNext and GetPrevious to see how to loop processing of an answer


Example

‘here we get the STUDENT records attending both algebra and programming languages

‘ and then we process the records in a loop, 

‘ using the value provided by count  in this loop

set obj = Server.CreateObject("ISISDBC")


obj.Connect("STUDEN")


obj.GetWhere ("6:algebra *6:programing languages")


RecordsCount = obj.Count


For i = 1 to RecordsCount



… processing …



obj.GetNext()


Next

3.2.4 GetFieldData

	Name
	GetFieldData (ResultData As Variant, Tag As Long, Occurrence As Long, SubField As String) As Long

	Type
	Method

	Description
	It gets specified field or subfield from the current record.

	Parameters
	· ResultData (Variant* -  String) – retrieved data.

· Tag (Long) – CDS/ISIS field tag.

· Occurrence (Long) – field occurrence (starts from 1).

· SubField (String) – subfield delimiter.

	Return Value
	Error code (Long)


Example

<%


set isisdbc = Server.CreateObject("ISISDBC")


isisdbc.Connect("STUDEN")


isisdbc.GetRecord(15)


rc = isisdbc.GetFieldData(ResultData, 2, 1, "x")


if rc=0 then 



Response.Write("Field tag 2, occurence 1, subfield x: ")


Response.Write(ResultData)

Else 

HandleError(rc)


End if


rc = isisdbc.GetFieldData(ResultData, 6, 2, "")


if rc=0 then


Response.Write("Field tag 6, occurence 2, no subfield: ")


Response.Write(ResultData)

Else 

HandleError(rc)


End if

%>

3.2.5 Format

	Name
	Format (ResultData As Variant, FormatString As String) As Long

	Type
	Method

	Description
	Gets formatted data from the current record.

	Parameters
	· ResultData (Variant* - String) – returns formatted data.

· FormatString (String) – the format

	Return Value
	Error code (Long)

	Comments
	-


Example

<% dim strFormat

set isisdbc = Server.CreateObject("ISISDBC")

isisdbc.Connect("STUDEN")

isisdbc.GetRecord(5)

strFormat = ” ’Id: ‘ ,mfn(3), ‘ Name: ‘ ,v1,’ ‘,v2^*,’ ‘,v2^d/’ ”

ErrorCode= isisdbc.Format(varResultData, strFormat)

if ErrorCode = 0 Then


Response.Write(varResultData)

else


HandleError (ErrorCode)

end if

%>

3.2.6 GetNext

	Name
	GetNext() As Long

	Type
	Method

	Description
	Gets the next record from the result list and sets it as the current record.

	Parameters
	-

	Return Value
	Error code (Long)

	Comments
	-


Example

set ISISDBC = Server.CreateObject("ISISDBC")


ISISDBC.Connect("STUDEN")


ISISDBC.GetWhere ("6:algebra")


RecordsCount = ISISDBC.Count


For i = 1 to RecordsCount



… processing …



ISISDBC.GetNext()



… processing …


Next
3.2.7 GetPrevious

	Name
	GetPrevious() As Long

	Type
	Method

	Description
	Gets the previous record from the result list and sets it as the current record.

	Parameters
	-

	Return Value
	Error code (Long)

	Comments
	-


Example


set obj = Server.CreateObject("ISISDBC")


obj.Connect("STUDEN")


obj.GetWhere ("6:algebra")


RecordsCount = obj.Count


For i = 1 to RecordsCount



… processing …



obj.GetPrevious()



… processing …


Next
3.3 Inverted file processing

There are three basic operations for accessing terms from the inverted file. The first one – GetTerm – is used to position the index cursor on a given term, the other two – GetNextTerm and GetPreviousTerm can be used to move forward and backward in the dictionary. 

3.3.1 GetTerm

	Name
	GetTerm (Term As String , PostingsCount As Variant) As Long

	Type
	Method

	Description
	Gets given term from the inverted file and number of postings to this term. Then function must be called first, before calling any of the functions GetNextTerm and GetPreviousTerm.

	Parameters
	· Term (String) – term, which should be retrieved from the inverted file.

· Postings Count (Variant* -  Long) – returned number of postings to retrieved term

	Return Value
	Error code (Long)

	Comments
	-


Example


set obj = Server.CreateObject("ISISDBC")


obj.Connect("AGRIS")


obj.GetTerm ("A=Brown”, PostingsCount)


If PostingsCount > 0 Then



… processing …


End If
3.3.2 GetNextTerm

	Name
	GetNextTerm (Term As Variant, PostingsCount As Variant) As Long

	Type
	Method

	Description
	Gets next term from the inverted file and number of postings to this term.

	Parameters
	· Term (Variant* -  String) – buffer for retrieved term.

· PostingsCount (Variant* -  Long) – returned number of postings to retrieved term.

	Return Value
	Error code (Long)

	Comments
	GetTerm function must be executed previously.


Example


set obj = Server.CreateObject("ISISDBC")


obj.Connect("AGRIS")


obj.GetTerm ("A=”, PostingsCount)


If PostingsCount > 0 Then



Errcode = obj.GetNextTerm(Term, PostingsCount)



While Errcode = 0 




Response.Write(Term)




Response.Write(PostingsCount)




Errcode = obj.GetNextTerm(Term, PostingsCount)



Wend


End If

3.3.3 GetPreviousTerm

	Name
	GetPreviousTerm (Term As Variant, PostingsCount As Variant) As long

	Type
	Method

	Description
	Gets previous term from the inverted file and number of postings to this term.

	Parameters
	· Term (Variant* -  String) – buffer for retrieved term.

· PostingsCount (Variant* -  Long) – returned number of postings to retrieved term.

	Return Value
	Error code (Long)

	Comments
	GetTerm function must be executed previously.


EXAMPLE


set obj = Server.CreateObject("ISISDBC")


obj.Connect("STUDEN")


obj.GetTerm ("TermName”, PostingsCount)


If PostingsCount > 0 Then



Errcode = obj.GetPreviousTerm(Term, PostingsCount)



While Errcode = 0 




Response.Write(Term)




Response.Write(PostingsCount)




Errcode = obj.GetPreviousTerm(Term, PostingsCount)



Wend


End If

4. EXAMPLES OF APPLICATIONS
In this paragraph the ISISDBC examples of applications will be presented. Let us start from a basic search application, written in Cold Fusion Markup Language (CFML). 

4.1 Search Application 

4.1.1 Scenario

We presume that the ISISDBC object is installed in the system according to documentation. The example will be based on the STUDEN database, included in the package. The application consists of one page Example1.cfm, which serves as a form for submitting the query, as well as, for printing the results.

The database can be queried by First and/or Second name, the conditions can be logically connected with the Boolean operator (AND, OR, NOT).

The form can be designed as presented on the Figure 4.1‑1
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Figure 4.1‑1 Query form design

4.1.2 Source Code

Below a code is presented for implementing search with the screen from Fig. 4.1-1.

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<html>

<head>


<title>Example 1</title>

</head>

<body>

<br>


<br>


<br>





<cfform name="formSearch" action="Example1.cfm">



<div align="center">




<table width="300" cellspacing="0" bgcolor="Silver">





<th colspan="4">ISIS Students Database Seach Form</th>





<tr>






<td>First Name: </td>






<td><input type="Text" name="FirstName" size="10"</td>






<td>Operator</td>






<td>







<select name="Operator">








<option value=""selected></option>









<option value="+">OR</option>









<option value="*">AND</option>








<option value="^">NOT</option>







</select>






</td>





<tr>






<td>Second Name: </td>






<td colspan="3"><input type="Text" name="SecondName"

 size="10"
</td>






</tr>









<tr>





<td colspan="4"><input type="Submit" name="btnSubmit" 

value="Submit Query">
</td>





</tr>





</table>



</div>

</cfform>

<!-- for the simplicity reasons  we process and display query results on the same page  -->


<cfif isdefined("form.btnSubmit")>

<cfoutput>



<cfobject type="COM" name="ISISOCX" class="ISISDBC" action="CREATE">


<cftry>



<cfset ISISOCX.databases="c:\inetpub\wwwroot\isisOcx\Data\dbn.def">




<cfset ErrorCode=#ISISOCX.Connect("STUDEN")#>




<!-- Error Handle -->








<cfif not #ErrorCode# is 0>





<cfthrow message="#ErrorCode#" type="DB_CONNECT" detail="#ISISOCX.ErrorDescription#">




</cfif>



<!--- Construct Query  --->




<cfset dbQuery="">




<cfif not #form.FirstName# is "">





<cfset dbQuery="2:"&#form.FirstName#>









</cfif>




<cfif not #form.Operator# is "">





<cfset dbQuery=#dbQuery#& " "&#form.Operator#> 




</cfif>




<cfif not #form.SecondName# is "">





<cfset dbQuery=#dbQuery#& " 1:"&#form.SecondName#>




</cfif>






<cfif not #dbQuery# is "">




<!-- Execute Query -->










<cfset 
ErrorCode=ISISOCX.GetWhere(dbQuery)>




<!-- Error Handle -->









<cfif not #ErrorCode# is 0>






<cfthrow message="#ErrorCode#" type="DB_SEARCH" detail="#ISISOCX.ErrorDescription#">





</cfif>



</cfif>





<cfset RecCount=#ISISOCX.count#>




<cfif #ISISOCX.count# is 0>




<div align="center" style="background-color: Gray; border: thin outset Black ; color: Aqua; width: 350; position: absolute; margin-left: 33%;">






There were no records found matching your criteria.





</div>




<cfelse>








<!—Create Format String, it renders rows and colums of the HTML Table -->
<cfset strFormat="'<tr><td align=left>', mfn(3),'</td><td align= left >'v2^*,' 'v2^d,'</td><td align= left >',v1,'</td></tr>'">




<!—And Print the results in the table-->
<div align="center">






<table width="300">







<th align=”left“>ID</th>







<th align=”left“>First Name</th>







<th align=”left“>Second Name</th>







<!--- Print Results in the loop --->






<cfscript>







for (i=1;i LTE #RecCount#; i=i+1)







{








Errcode = ISISOCX.Format("ResultData", strFormat);







writeoutput(ResultData);








if (i neq #RecCount#)









Errcode = ISISOCX.GetNext();







}
 







</cfscript>






</table>






</div>










</cfif>






<!—Catch Any Error and Handle it-->






<cfcatch type="Any">





<div align="Center">










<table width="300" bgcolor="Red" style="color: White;">






<font color="White">






<th><b>Application Error</b></th>







<tr>








<td>Type :#cfcatch.type#</td>







</tr>







<tr>








<td>Message :#cfcatch.message#</td>







</tr>








<tr>








<td>Details :#cfcatch.detail#</td>














</tr>







</font>







</table>






</div> 








</cfcatch>





</cftry>

</cfoutput>



</cfif>

</body>

</html>

Let us analyze the above code.

The first part, marked with GREEN color, is a definition of the search form, where <CFFORM> tab is an equivalent of the HTML <FORM>. It can be noticed that the page is submitted to itself. Thus everything, which is below RED line is executed if and only if the page was submitted (the variable form.btnSubmit is defined). The yellow line contains a call, which create ISISDBC object instance. Note that the whole part is inside the <CFTRY> tag, which enables proper error handling (all BLUE lines). And finally the GREY part is responsible for the results presentation. First, it is checked if there were any records found, if not the application renders the information to the user, otherwise the records are being processed and displayed in the table. On Figure 4.1‑2 you can see the example result page.
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Figure 4.1‑2 Query Students database example

Please note that exactly the same functionalities can be easily created using in ASP scripting language. 

Exercise:

Rewrite the application in the ASP environment

Distributed CDS/ISIS Databases

4.1.3 Scenario

This example presents a system architecture, which can be implemented using ISISDBC COM object. We presume that there are the two independent databases installed in different geographical locations. These databases have the same or very similar data structure (e.g. both contain bibliographic data). Lets construct the search system, which will enable to query both systems simultaneously. Each server has installed and configured IIS web server, and ISISDBC control. The Systems are interconnected by WAN network. Schematically, the  system setup is presented on Figure 4.2‑1
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Figure 4.2‑2 System setup

Please note, that other databases servers can be easily added the presented scenario.

4.1.4 Solution Architecture

The whole idea relies on asynchronous transfer of XML packets over the HTTP protocol. The submitted query is being sent asynchronously to all receiving servers. The receiving servers parse it, and execute a query against their local ISIS databases using ISISDBC COM object. When the results are fetched, they are converted into XML packets and send back. The source server is merging the results into one document and using XSL transformation, sends the results to the client in HTML. 

Let’s take a closer look into implementation details. 

In order to implement the system we need ServerXMLHTTP ActiveX component installed on each server. This object is a part of the MSXML 3.0 release (Microsoft XML package, the currently available version is 4.0 and also can be used). It provides methods and properties that enable us to establish an HTTP connection between files and objects on different web servers. 

The object ServerXMLHTTP is commonly used to: 

· Receive XML documents from an Active Server Pages (ASP) page on a local or remote Web server (HTTP GET).

· Post XML documents to an ASP page on a local or remote Web server (HTTP POST).

· Post and receive response XML documents from an ASP page (HTTP POST).

· Open asynchronous connections between servers 

More detailed information about whole package can be found at http://msdn.microsoft.com/

The system will connect two bibliographic databases located on servers - server1.foo.com and server2.foo.com. The database structure in our example is derived from the ASFA database field definition table. The fields important for our example are defined as follows:

Bibliographic level                               
4 3 1 0

Analytic level authors        ab              

100 35 0 1

English title                                     
120 600 0 0

Monographic level authors                         
200 35 0 1

English title                                     
220 600 0 0

Collective level authors                          
400 35 0 1

English title                                     
420 600 0 0

Client form

For simplicity let’s assume that the search form contains only one field, namely key words from the record (txtKeyWrd). The search page might look like this:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<html>

<head>


<title>Client Side</title>

</head>

<body>

<form action="server.asp" method="get" name="frmClientQry" id="frmClientQry">


<table width="400">



<th colspan="2">Client Query</th>



<tr>




<td> Keywords from the record </td>




<td><input type="Text" name=" txtKeyWrd"></td>



</tr>



<tr>




<td colspan="2" align="right">





<input type="Submit" name="btnSubmit" value="Query">




</td>



</tr>


</table>

</form>

</body>

</html>

Note, that the page is submitted to the server.asp page, which is handling all the “dirty work” for us. 

Server page

Now let’s construct the server side, the server.asp page:

<%@ Language=JScript%>

<%

var XmlServerHttp;

var XmlServerHttp1;




var XMLDoc1 = new ActiveXObject("Msxml2.DOMDocument");

var XMLDoc2 = new ActiveXObject("Msxml2.DOMDocument");

var XMLDocResult = new ActiveXObject("Msxml2.DOMDocument");

var xslt = new ActiveXObject("Msxml2.XSLTemplate");


var xslDoc = new ActiveXObject("Msxml2.FreeThreadedDOMDocument");

First we must declare and create the required objects: XMLServerHTTP1 and XMLServerHTTP2 will take care of establishing the HTTP connections. XMLDoc1 and XMLDoc2 will hold the XML results received as a response to the posted query. XMLDocResult will be a product of merging above-mentioned XMLDoc1 and XMLDoc2. Finally we have to create the XSL template (xslt object) to transform the XMLDocResult into HTML, whereas xslDoc will be used to load the XSL transformation code.

…..

xslDoc.async = false;

xslDoc.load ("http://localhost/isisDistributed/xsl/toHTML.xsl");

xslt.stylesheet = xslDoc;

var xslProc = xslt.createProcessor();

The next portion of code loads the xsl template (load method xslDoc object) and creates the xslt processor.

…..

var dataToSend;






dataToSend="txtKeyWrd=" + Request.QueryString("txtKeyWrd");

XMLDocResult.loadXML("<resultset><query>"+dataToSend+"</query></resultset>");



Now let’s initialize the variable - dataToSend, which will store the query. The field txtKeyWrd is received from the client and it will be passed to the receiving servers using instances of ServerXMLHTTP. In the last line basic initial data is being loaded to the result (XMLDOCResult) XML document. 

…..

XMLServerHTTP = new ActiveXObject("Msxml2.ServerXMLHTTP");

XMLServerHTTP.onreadystatechange = doServerHttpReadyStateChange;

XMLServerHTTP.open ("POST", "http://server1.foo.com/isis1distributed/receiver.asp", true);

XMLServerHTTP.setRequestHeader ("Content-Type", "application/x-www-form-urlencoded");

XMLServerHTTP.send (dataToSend);

In the next lines we build the most important part of the program. To begin with, we create the first instance of the ServerXMLHTTP object, the next line sets its onreadystatechange property to the custom function doServerHTTPReadyStateChange (which will be defined later). Each time the readyState property changes the doServerHTTPReadyStateChange is called. Now we can establish POST type, asynchronous HTTP connection with server1.foo.com, where in the folder isis1distributed we have our receiver.asp page present (receiver.asp acts as a service listener, it will be defined later in this section). When the connection is opened we have to set the request connection header and finally send the pre prepared data.

….

XMLServerHTTP1 = new ActiveXObject("Msxml2.ServerXMLHTTP");

XMLServerHTTP1.onreadystatechange = doServerHttpReadyStateChange1;

XMLServerHTTP1.open("POST", "http://server2.foo.com/isis2distributed/receiver.asp", true);

XMLServerHTTP1.setRequestHeader ("Content-Type", "application/x-www-form-urlencoded");

XMLServerHTTP1.send(dataToSend);

Since the connection opened in the previous portion of the code was asynchronous, the system continues executing the code without waiting for the results of the first operation. The above code opens the analogical connection to the second server. 

….

function doServerHttpReadyStateChange() {




 
   

if (XMLServerHTTP.readyState == 4) {






 

XMLDoc1 = XMLServerHTTP.responseXML








}


}

function doServerHttpReadyStateChange1() {




 
   


if (XMLServerHTTP1.readyState == 4) {



 

 
  
XMLDoc2 = XMLServerHTTP1.responseXML



}







} 

XMLServerHTTP1.waitForResponse();

XMLServerHTTP.waitForResponse();

In this part we have defined the event handlers for the onReadyStateChangeProperty. Each function checks, if the state of the respective request equals 4 (value 4 means COMPLETED), and assigns the returned XML to the XMLDoc1 and XMLDoc2 objects respectively. The last two lines suspend the code execution, and the program waits for the responses (in the example environment both servers will respond, in the production system reasonable connection time out must be set).

……

XMLDoc2Collection = new Enumerator (XMLDoc2.documentElement.childNodes);

XMLDocResult.documentElement.appendChild (XMLDoc2.documentElement);

for (; ! XMLDoc2Collection.atEnd();XMLDoc2Collection.moveNext() )  {


XMLDocResult.documentElement.lastChild.appendChild(XMLDoc2Collection.item());




}

XMLDoc1Collection = new Enumerator (XMLDoc1.documentElement.childNodes);

XMLDocResult.documentElement.appendChild (XMLDoc1.documentElement);

for ( ;! XMLDoc1Collection.atEnd();XMLDoc1Collection.moveNext() ) {


XMLDocResult.documentElement.lastChild.appendChild(XMLDoc1Collection.item());

}

xslProc.input =  XMLDocResult;

xslProc.transform();

Response.Write(xslProc.output);

%>

The last part of the program is devoted to XML DOM manipulation. The first line creates the new collection of child nodes from the XMLDoc2 document. Then we add the root of the XMLDoc2 as a child to the root XMLDocResult document. Now looping through the XMLDoc2Collection collection we add remaining items to the result tree. The same operation is performed on XMLDoc1 document. The last three lines take care for converting the XML document into HTML and displaying it to the user.  

Let us take now a look at a sample data. In our example the resulting XMLs (XMLDoc1 and XMLDoc2) have the following form (its definition is stored in the receiver.asp pages and will be explained further on in this tutorial):

<?xml version="1.0" encoding="UTF-8"?>
<result from="127.0.0.1/isis1Distributed/receiver.asp" no="2">

<query>K=A</query>

<record id="000001">


<blevel>AS</blevel>


<title>This is a test for HTML marks, e.g. H<sub>2</sub>O will be seen as it should be, the same with 120 m<sup>2</sup>


</title>


<author>



<firstname/>



<secondname/>


</author>

</record>

<record id="000006">


<blevel>AS</blevel>


<title>Species composition and abundance of aquatic oligochaetes in Ihalagama Reservoir, a shallow perennial minor reservoir in Sri Lanka</title>


<author>



<firstname>Weerasundara, G.A.Pathiratne, A.Costa, H.H.</firstname>



<secondname/>


</author>

</record>
</result>
XMLDoc1 

<?xml version="1.0" encoding="UTF-8"?>
<result from="192.168.14.1/isis2Distributed/receiver.asp" no="3">

<query>K=A</query>

<record id="000012">


<blevel>M</blevel>


<title>Freshwater crustacean culture. Technology for shrimp production</title>


<author>



<firstname>Valenti, W.C.</firstname>



<secondname>ed.</secondname>


</author>

</record>

<record id="000013">


<blevel>AM</blevel>


<title>Limnology of culture systems</title>


<author>



<firstname>Tavares, L.H.S.</firstname>



<secondname/>


</author>

</record>

<record id="000014">


<blevel>AM</blevel>


<title>Biology of <i>Macrobrachium rosenbergii</i> (De Man, 1879)</title>


<author>



<firstname>Pinheiro, M.A.A.Hebling, N.J.</firstname>



<secondname/>


</author>

</record>
</result>
XMLDoc2

The documents contain information about the data source, query received from the server and each record sub-tree has the id attribute, and following descendants

blevel – bibliographic level

title – document title

author – document author(s)


firstname


secondname

After merging the two documents into XMLDocResult we receive the following structure:

<?xml version="1.0" encoding="UTF-8"?>
<resultset>

<query>txtKeyWrd=A</query>


<result from="127.0.0.1/isis1Distributed/receiver.asp" no="2">


<query>K=A</query>


<record id="000001">



<blevel>AS</blevel>



<title>This is a test for HTML marks, e.g. H<sub>2</sub>O will be seen as it should be, the same with 120 m<sup>2</sup>



</title>



<author>




<firstname/>




<secondname/>



</author>


</record>


<record id="000006">



<blevel>AS</blevel>


<title>Species composition and abundance of aquatic oligochaetes in Ihalagama Reservoir, a shallow perennial minor reservoir in Sri Lanka</title>



<author>




<firstname>Weerasundara, G.A.Pathiratne, A.Costa, H.H.</firstname>




<secondname/>



</author>


</record>

</result>

<result from="192.168.14.1/isis2Distributed/receiver.asp" no="3">


<query>K=A</query>


<record id="000012">



<blevel>M</blevel>



<title>Freshwater crustacean culture. Technology for shrimp production</title>



<author>




<firstname>Valenti, W.C.</firstname>




<secondname>ed.</secondname>



</author>


</record>


<record id="000013">



<blevel>AM</blevel>



<title>Limnology of culture systems</title>



<author>




<firstname>Tavares, L.H.S.</firstname>




<secondname/>



</author>


</record>


<record id="000014">



<blevel>AM</blevel>



<title>Biology of <i>Macrobrachium rosenbergii</i> (De Man, 1879)</title>



<author>




<firstname>Pinheiro, M.A.A.Hebling, N.J.</firstname>




<secondname/>



</author>


</record>

</result>
</resultset>

XMLDocResult
Each server response is stored in the separate node (result), child of resultset element.

Let’s take a look at the XSL template, which is used to transform the result document into HTML.

<?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

<xsl:output method="html"/> 

We start with xml declaration, then proceed the stylesheet definition including the namespace attribute. The last line contains the xsl:output declaration, which attribute is set to html. This specification converts empty tags into their HTML form i.e.<br></br> would be converted to <br> only.

…..

<xsl:template match="/">
    

<html><body>



<title>ASFA Search Results</title>
       

<xsl:apply-templates select="resultset"/>
    

</body></html>
  </xsl:template>

Here we start with processing basic structure elements. We must create template for each element contained in the source document, we want to process. The document root “/” comes first, when processor encounters “/”, then <html><body> tags are generated in the output. Then the transformation continues with the resultset element. The parser processes each node recursively, so when there is no more elements to be processed, it returns and outputs the HTML end tags </body></html>.

….

<xsl:template match="resultset">


<xsl:apply-templates select="result|error"/>
</xsl:template>
Resultset template is just limited to calling template for children nodes result or error.

…..


<xsl:template match="error">


<table>



<th colspan="3">Server <xsl:apply-templates select="@from"/> has returned an error </th>



<tr>




<td><xsl:apply-templates/></td>



</tr>


</table>




</xsl:template>

The received document can contain error information, which we want to be displayed to the user. Processing error elements results in displaying the table, which contains basic information about the error, it’s origination and the contents of the error element (in our example it will be an error description). 

….


<xsl:template match="result">


<table>



<th colspan="3">Server <xsl:apply-templates select="@from"/> has returned <xsl:apply-templates select="@no"/> records  </th>



<tr>




<td>Record ID</td> 





<td>Title</td>




<td>Author(s)</td>



</tr>



<xsl:apply-templates select="record"/>


</table>

</xsl:template>


The template for the result element is outputting the <table> tag. In the table header the information about the data origin is displayed. Then the table data <td> tags containing column names are shown. Finally call record template is being made.

….


<xsl:template match="record">


<tr>



<td valign="top"><xsl:apply-templates select="@id"/></td>



<td valign="top" width="250"><xsl:apply-templates select="title"/></td>



<td valign="top"><xsl:apply-templates select="author"/></td>









</tr>

</xsl:template>
By adding this part, we will handle each record element in the resultset. The first column will contain value of the id attribute. In the second one we are calling for template handling the <title> node. The third one is responsible for displaying the author information. Please note that we do not create special template for the author element, thus the above rule will result in inserting all its text descendants of the author element into output document (without the tags).

Now lets add the last part of code, which is containing templates controlling the lowest elements in the processed tree structure. 

…

<xsl:template match="title">


<xsl:apply-templates/>

</xsl:template>

<xsl:template match="i">


<i>

  

<xsl:value-of select="."/>





</i>

</xsl:template>



<xsl:template match="sub">


<sub>



<xsl:value-of select="."/>


</sub>

</xsl:template>



<xsl:template match="sup">


<sup>




<xsl:value-of select="."/>


</sup>

</xsl:template>



</xsl:stylesheet>
First, we create the template matching the title element. The only thing one has to do is to output text contained in this element and proceed with its children. The following three templates match the formatting elements, which may be used inside title element.  Each of them is calling the appropriate HTML tag and using “value-of” element is outputting the content of the respective node. Finally we must remember to close the stylesheet element.

With the above transformation applied to the example XMLDocResult the following HTML page will be produced in the web browser:

	Server 127.0.0.1/isis1Distributed/receiver.asp has returned 2 records 

	Record ID
	Title
	Author(s)

	000001
	This is a test for HTML marks, e.g. H2O will be seen as it should be, the same with 120 m2
	

	000006
	Species composition and abundance of aquatic oligochaetes in Ihalagama Reservoir, a shallow perennial minor reservoir in Sri Lanka
	Weerasundara, G.A.Pathiratne, A.Costa, H.H.


	Server 192.168.14.1/isis2Distributed/receiver.asp has returned 3 records 

	Record ID
	Title
	Author(s)

	000012
	Freshwater crustacean culture. Technology for shrimp production
	Valenti, W.C.ed.

	000013
	Limnology of culture systems
	Tavares, L.H.S.

	000014
	Biology of Macrobrachium rosenbergii (De Man, 1879)
	Pinheiro, M.A.A.Hebling, N.J.


Or in the HTML form:

<html><body>

<title>ASFA Search Results</title>

<table>

<th colspan="3" align="center">Server 127.0.0.1/isis1Distributed/receiver.asp has returned 2 records  </th>

<tr>

<td>Record ID</td>

<td>Title</td>

<td>Author(s)</td>

</tr>

<tr>

<td valign="top">000001</td>

<td valign="top" width="250">

This is a test for HTML marks, e.g. H<sub>2</sub>O will be seen as it should be, the same with 120 m<sup>2</sup>

</td>

<td valign="top"></td>

</tr>

<tr>

<td valign="top">000006</td>

<td valign="top" width="250">

Species composition and abundance of aquatic oligochaetes in Ihalagama Reservoir, a shallow perennial minor reservoir in Sri Lanka</td>

<td valign="top">Weerasundara, G.A.Pathiratne, A.Costa, H.H.</td>

</tr>

</table>

<table>

<th colspan="3" align="center">Server 192.168.14.1/isis2Distributed/receiver.asp has returned 3 records  

</th>

<tr>

<td>Record ID</td>

<td>Title</td>

<td>Author(s)</td>

</tr>

<tr>

<td valign="top">000012</td>

<td valign="top" width="250">Freshwater crustacean culture. Technology for shrimp production

</td>

<td valign="top">Valenti, W.C.ed.</td>

</tr>

<tr>

<td valign="top">000013</td>

<td valign="top" width="250">Limnology of culture systems</td>

<td valign="top">Tavares, L.H.S.</td>

</tr>

<tr>

<td valign="top">000014</td>

<td valign="top" width="250">Biology of <i>Macrobrachium rosenbergii</i> (De Man, 1879)</td>

<td valign="top">Pinheiro, M.A.A.Hebling, N.J.</td>

</tr>

</table>

</body></html>
In the last part of this example we will present the implementation of the receiver.asp page, which is responding to the client query forwarded by the server.asp page. 

<%@language=vbscript%>

<%

qryStrKeyword = Request.Form("txtKeyWrd")

strSearch = "K=" & qryStrKeyword

Response.ContentType = "text/xml"




set isisDBCObj = Server.CreateObject("ISISDBC")

isisDBCObj.databases="C:\Inetpub\wwwroot\asfa2distributed\dbn.def"

Errcode = isisDBCObj.Connect("ASFA")

The first two lines define the strSearch variable, which will be used to query ISIS database. Next, we define the content type of the response.  With the last three lines the reader should already be familiar. They are responsible for instantiating of the ISISDBC object, setting the databases property (it is pointing to the location of dbn.def file), and making a connection to the (ASFA) database. Received error code Errcode can be used to throw the error notification to the server. The Error procedure will be defined later in this document. 

…..

if Errcode <> 0 then



'if we have received an error


ErrMessage = isisDBCObj.ErrorDescription
'we can always check error description


Error (ErrMessage)

end if

The above portion of code will be repeated several times in order to handle critical situations in the code. 

….

Errcode = isisDBCObj.GetWhere(strSearch)

if Errcode <> 0 then



'if we have received an error


ErrMessage = isisDBCObj.ErrorDescription
'we can always check error description


Error (ErrMessage)

end if

noOfRecords = isisDBCObj.Count

Next line is executing search against the ISIS database, then error-catching block appears again. At the end we define the variable to store number of records fetched. 

…

outFormatMFN ="mfn"

outFormatBLevel = "v4"

outFormatTitle = "if v4:'C' then v420 fi,if V4:'A' then v120 else v220 fi"

outFormatAuthorFirstName="if v4:'C' then v400^a fi, if V4:'A' then v100^a else v200^a fi" 

outFormatAuthorSecondName="if v4:'C' then v400^b fi, if V4:'A' then v100^b else v200^b fi"  

strResultXML = "<result from =""" & Request.ServerVariables("LOCAL_ADDR") & Request.ServerVariables("URL") & """ no=""" & noOfRecords & """>"

strResultXML = strResultXML & "<query>"&strSearch&"</query>"

ResultRow =""

ResultField=""

This block of code is defining helper variables for the output format of the XML document. For the detailed field definition please refer to extract from the .fdt file, shown at the beginning of this example. Each XML node has its own ISIS format. This is required by the data stored in the example database. The variable strResultXML will be used to build up and XML document returned to the calling page. In this part we have initialized it.

The lines below constitute the main loop, which is responsible for converting the fetched records into the XML record subtree. 

 ….

for i = 1 to noOfRecords


Errcode = isisDBCObj.Format(ResultField, outFormatMFN)



ResultRow = "<record id=" & chr(34) & ResultField & chr(34) & "><blevel>"


Errcode = isisDBCObj.Format(ResultField, outFormatBLevel)


ResultRow = ResultRow & Server.HTMLEncode(ResultField) & "</blevel><title>"




Errcode = isisDBCObj.Format(ResultField, outFormatTitle)


ResultRow = ResultRow & Replace(Replace(Server.HTMLEncode(ResultField),"&lt;","<"),"&gt;",">") &"</title><author><firstname>"


Errcode = isisDBCObj.Format(ResultField, outFormatAuthorFirstName)


ResultRow = ResultRow & Replace(Replace(Server.HTMLEncode(ResultField),"&lt;","<"),"&gt;",">") &"</firstname><secondname>"


Errcode = isisDBCObj.Format(ResultField, outFormatAuthorSecondName)


ResultRow = ResultRow & Replace(Replace(Server.HTMLEncode(ResultField),"&lt;","<"),"&gt;",">") & "</secondname></author></record>"


strResultXML = strResultXML &  ResultRow


ResultRow = ""


if i <> noOfRecords then 




Errcode = isisDBCObj.GetNext()


end if



next

Theoretically we could use ISIS formatting language in order to receive the XML document directly. However the problem is in national characters, used in the records (here in the fields title and author), these characters must be encoded using HTMLEncode method of Server object. Additionally the text in the database may be mixed with HTML formatting tags <i>, <sub> or <sup>, which we don’t want to encode, they must be valid XML elements, not a character data. So we must replace the entities “&lt;” and “&gt;” with the actual signs “<” and “>” respectively. 

Lets have a look at the first two lines of the loop. In order to preserve the simplicity the error handling part is omitted. Using the Format method of ISISDBC object and format defined by outFormatMFN, we fetch the record ID (MFN) into ResultField variable. Next we use this variable to build the XML document. ResultRow contains the element record with attribute id and beginning of element blevel (used to store bibliographic level of the record). Note that new line characters are added to improve readability. 

<record id=”nnn”>

<blevel>
The following two lines generate the rest of the blevel element and start title node. 

<record id=”nnn”>

<blevel>AM</blevel>

<title>
The remaining part of the title node is a bit tricky: it requires the text encoding and replacing the “less than” and “greater then” entities with respective signs. The result is appended to previous part and we receive:

<record id=”nnn”>

<blevel>AM</blevel>

<title>


some text  &Omega; <sub> zero </sub>

(--encoded &Omega and reversed <, > signs

</title>

<author>


<firstname>
The process continues with the first name and the start node of the second name. By appending it to the current ResultRow we get:


<record id=”nnn”>


<blevel>AM</blevel>


<title>



some text  &Omega; <sub> zero </sub>





</title>


<author>



<firstname>




Author First Name




</firstname>



<secondname>
The final two lines of the code add the text to second name node and close all open elements.  So the full record representation has the following form.

<record id=”nnn”>

<blevel>AM</blevel>

<title>


some text  &Omega; <sub> zero </sub>




</title>

<author>


<firstname>



Author First Name


</firstname>


<secondname>




Author Second Name


</secondname>

</author>
</record>
When the loop ends the remaining lines finish the XML and write the response to the server.

…

strResultXML = strResultXML & "</result>"

Response.write strResultXML

Sub Error (strError)


Response.ContentType = "text/xml"


Response.write "<error from =""" & Request.ServerVariables("LOCAL_ADDR") & Request.ServerVariables("URL") & """>"&strError&"</error>"  




Response.End

End Sub



%>

Here the procedure Error used earlier is defined. It can be used in case of any problems on the page, it returns the XML formatted error message.

The receiver.asp page must be present at each server we are calling. Thus the only modification, which has to be made, is the path to dbn.def file and the name of the database.  

The above example can be easily extended with additional functionalities e.g. each record id can link to the long format of the record located in the remote server (equipped with WWWISIS CGI), as the results are received in the XML format it can be converted to printable formats including Adobe PDF.   
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