






This calls PlotString passing the argument Sin[x] as a string and the number 10. The result

is a GIF bitmap of the image (returned as a list of bytes). A summary is shown in the following.

In[4]:= res = PlotString@ "Sin@xD", 10D;
Short@resD

Out[5]//Short= SchemaBase64Binary@871, 73, 70, 56, 57, 97, 104, 1, á3495à, 126, 9, 44, 129, 0, 0, 59<D

This turns the bytes into a string, and uses ImportString to display the image that was gener-

ated. 

In[6]:= ImportString@ FromCharacterCode@ res@@1DDD, "GIF"D

Out[6]=

This shows the implementation of the Plot web service.

BeginPackage["Plot`", {"WebServicesServer`","MSP`", "XMLSchema`"}]

PlotString::usage = "Plots a function of x from 0 to a limit. 
  The function is passed in as an InputForm string and 
  the result is a GIF."

PlotExpression::usage = "Plots a function of x from 0 to a 
  limit. The function is passed in as an InputForm expression 
  and the result is a Graphics expression."

Begin["`Private`"]

PlotString[expr_String, limit_Integer] :=
    Module[{e, result},
        e = MSPToExpression[expr];
        result = With[{var = Symbol["x"]}, Plot[e, {var, 0, limit}]];
        SchemaBase64Binary[ToCharacterCode[ExportString[result, "GIF"]]]
    ]
ServiceReturn[PlotString] = _SchemaBase64Binary

End[]

EndPackage[]

webMathematica User Guide     141



BeginPackage["Plot`", {"WebServicesServer`","MSP`", "XMLSchema`"}]

PlotString::usage = "Plots a function of x from 0 to a limit. 
  The function is passed in as an InputForm string and 
  the result is a GIF."

PlotExpression::usage = "Plots a function of x from 0 to a 
  limit. The function is passed in as an InputForm expression 
  and the result is a Graphics expression."

Begin["`Private`"]

PlotString[expr_String, limit_Integer] :=
    Module[{e, result},
        e = MSPToExpression[expr];
        result = With[{var = Symbol["x"]}, Plot[e, {var, 0, limit}]];
        SchemaBase64Binary[ToCharacterCode[ExportString[result, "GIF"]]]
    ]
ServiceReturn[PlotString] = _SchemaBase64Binary

End[]

EndPackage[]

One  important  detail  here  is  how  the  implementation  uses  MSPToExpression  to  convert  the

string  input  into  a  Mathematica  expression.  This  is  necessary  for  security.  If  the  service  is

invoked with an input that does not pass the security test, a failure results.

In[7]:= res = PlotString@ "ReadList@xD", 10D

InvokeServiceOperation::rspnsflt : SOAPFault occurred: ServiceException@SecurityErrorD à

Out[7]= $Failed

One of the advantages of using SOAP is that it has standards for how error conditions should be

handled and reported. Any client toolkit can support these errors, which takes the burden away

from the developer.

Excel Example

This example demonstrates how to call a Mathematica web service from Excel. The Mathemat-

ica code is Integrator.m, and the source can be found in the webMathematica web application

in  the  directory  Examples/WebServices/Plot.m  (the  full  path  in  Tomcat  would  be  webapps/

webMathematica/Examples/WebServices/Plot.m). The Excel spreadsheet file, WebServicesExÖ

ample.xls, can be found in the Extras directory in your webMathematica distribution.

This shows the implementation of the Integrator web service.

BeginPackage["IntegrateService`", {"WebServicesServer`", "MSP`"}]

IntegrateString::usage = "Integrates an equation with respect to x.  
  The function is passed in as an InputForm string and the result is an 
  InputForm string."

Begin["`Private`"]

IntegrateString[str_String] :=
    Module[{e, result},
        e = MSPToExpression[str];
        result = Integrate[e, Symbol["x"]];
        ToString[result, InputForm]
    ]

ServiceReturn[IntegrateString] = _String

End[]

EndPackage[]
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BeginPackage["IntegrateService`", {"WebServicesServer`", "MSP`"}]

IntegrateString::usage = "Integrates an equation with respect to x.  
  The function is passed in as an InputForm string and the result is an 
  InputForm string."

Begin["`Private`"]

IntegrateString[str_String] :=
    Module[{e, result},
        e = MSPToExpression[str];
        result = Integrate[e, Symbol["x"]];

    ]

ServiceReturn[IntegrateString] = _String

End[]

EndPackage[]

While it would be quite straightforward to call this with the Mathematica web services client, it

is  more  interesting  to  use  the  Excel  spreadsheet.  The  example,  named  WebServicesExam-

ple.xls,  must  be loaded into  Excel.  You need to  allow macros  to  run,  and then it  looks  some-

thing as shown below.

You enter an input into the Expression field, click the Integrate button and the result of the

integration comes into the Answer field. If this does not work, you should check the URL that

is used, which is written in the script that drives the example.

The actual  work for  this  is  done in a Visual  Basic  script  that is  included with the spreadsheet.

While  the  documentation  here  does  not  include  a  detailed  primer  on  programming  in  Visual

Basic, it reviews the key elements of the script.

A first part of the script creates the SOAP message as shown below.

Private Sub SetSoapMessage(ByRef Connector As SoapConnector, _
                            ByRef Serializer As SoapSerializer)

    Connector.Property("EndPointURL") = _
      
"http://localhost:8080/webMathematica/Examples/Webservices/Integrator.m"
    Call Connector.Connect
    Call Connector.BeginMessage
    Serializer.Init Connector.InputStream
    Serializer.startEnvelope , ENC
    Serializer.SoapNamespace "xsi", XSI
    Serializer.SoapNamespace "SOAP-ENC", ENC
    Serializer.SoapNamespace "xsd", XSD
    Serializer.startBody
    Serializer.startElement "IntegrateString", 
        
"http://localhost:8080/webMathematica/Examples/Webservices/Integrator.m", 
        , "method"
    Serializer.startElement "str", "", , ""
    Serializer.writeString Cells(5, 2)
    Serializer.endElement
    Serializer.endElement
    Serializer.endBody
    Serializer.endEnvelope
    Connector.EndMessage

End Sub
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Private Sub SetSoapMessage(ByRef Connector As SoapConnector, _
                            ByRef Serializer As SoapSerializer)

"http://localhost:8080/webMathematica/Examples/Webservices/Integrator.m"
    Call Connector.Connect
    Call Connector.BeginMessage
    Serializer.Init Connector.InputStream
    Serializer.startEnvelope , ENC
    Serializer.SoapNamespace "xsi", XSI
    Serializer.SoapNamespace "SOAP-ENC", ENC
    Serializer.SoapNamespace "xsd", XSD
    Serializer.startBody
    Serializer.startElement "IntegrateString", 
        
"http://localhost:8080/webMathematica/Examples/Webservices/Integrator.m", 
        , "method"
    Serializer.startElement "str", "", , ""
    Serializer.writeString Cells(5, 2)
    Serializer.endElement
    Serializer.endElement
    Serializer.endBody
    Serializer.endEnvelope
    Connector.EndMessage

End Sub

Note  how  it  does  not  use  the  WSDL,  but  creates  the  SOAP  message  directly.  It  specifies  the

URL for the example, gives the name of the function, IntegrateString,  and the name of the

argument  of  this  function,  str.  The  value  of  the  argument  is  taken  from  a  cell  in  the

spreadsheet.

Another part of the script gets the response from the server. This appears in the following.

Private Sub GetTagValueArray(ByRef node As MSXML2.IXMLDOMNode)
    Dim childnode As MSXML2.IXMLDOMNode
    If node.baseName = "IntegrateStringReturn" Then
        If node.childNodes.Length = 3 Then
            For Each childnode In node.childNodes
                If childnode.baseName = "element" Then
                    Cells(7, 2) = childnode.Text
                End If
            Next
        End If
    End If
    If node.childNodes.Length > 0 Then
        For Each childnode In node.childNodes
            GetTagValueArray childnode
        Next
    End If
    Exit Sub
End Sub
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Private Sub GetTagValueArray(ByRef node As MSXML2.IXMLDOMNode)
    Dim childnode As MSXML2.IXMLDOMNode
    If node.baseName = "IntegrateStringReturn" Then
        If node.childNodes.Length = 3 Then
            For Each childnode In node.childNodes
                If childnode.baseName = "element" Then
                    Cells(7, 2) = childnode.Text
                End If
            Next
        End If
    End If
    If node.childNodes.Length > 0 Then
        For Each childnode In node.childNodes
            GetTagValueArray childnode
        Next
    End If
    Exit Sub
End Sub

Note how this uses tools to walk down through the resulting XML to find the IntegrateStringReÖ

turn node and take the text from its element node. This has the result, which is then inserted

into a cell in the spreadsheet.

Many languages have their own tools for working with SOAP web services, some of them work

with  WSDL  and  some  directly  with  the  SOAP  messages.  Whatever  the  toolkit,  it  should  be

possible to call to a Mathematica web service served from webMathematica.

Type Specification

SOAP web services need to specify the type for the input and the type of the result. This is to

be  constrasted  with  normal  Mathematica  usage  that  does  not  use  any  type  information,

because the system is dynamically typed.

Type information is given by marking up the code with patterns such as shown below for input

and for output.

MyFunction[ arg1_spec21, arg2_spec2, ...]

ServiceReturn[MyFunction] = _spec

The specification for an array of a type is given with a list pattern notation. The following exam-

ple takes an array of integers as an input and returns a list of real numbers.

MyFunction[ arg:{___Integer}]

ServiceReturn[MyFunction] = {___Real}

The ways that types can be specified are summarized in the following table.
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specification meaning example

_Integer integer 1

_Real real number 2.5

_String string "a string"

True False boolean True

_SchemaBase64Binary binary byte data SchemaBase64Binary@81,29,…,12<D

_SchemaDate date SchemaDate@82000, 10, 3<D

_SchemaTime time SchemaTime@810,4,1.4<D

_SchemaDateTime date and time SchemaDateTime@
82000,10,3,10,4,1.4<D

_SchemaMathML mathml fragment SchemaMathML@D

_SchemaExpr Mathematica 
expression

SchemaExpr@ Sin@xDD

8___spec< array 81,2,3,…,1<

Web services data types.

More description of the data types now follows. Many of these will use the Echo.m example. The

source  for  this  example  can  be  found in  the  webMathematica  web application  in  the  directory

Examples/WebServices/Echo.m  (the  full  path  in  Tomcat  would  be  webapps/webMathematica/

Examples/WebServices/Echo.m).  If  your  server  is  configured  and  running,  you  can  test  this

example  from  within  Mathematica  with  the  URL  http://localhost:8080/webMathematica/

Examples/WebServices/Echo.m?wsdl.  (You  may  have  some  other  URL  for  accessing  your

server.)

Simple Data

Simple  data  types  are  the  basic  building  blocks.  To  use  a  simple  data  type  such  as  a  string,

integer, real, or boolean, you use the appropriate pattern in an argument to a function or inside

ServiceReturn. The simple data types are summarized in the following table.

specification meaning example

_Integer integer 22

_Real real number 5.6

_String string "a string"

True False boolean True

Simple data types.
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An example of the use of a basic data type is shown below.

TestInteger[int_Integer] := MatchQ[ int, _Integer]

In this example, TestInteger takes an integer as a parameter and confirms that it is an inte-

ger, so the function will always return True when called as a web service.

The Echo.m web service also provides a good way to experiment with the different data types.

In[1]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[1]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<

In[2]:= EchoReal@ 6.5D

Out[2]= 6.5

Date and Time Data

There are a number of data types for representing dates and times. To use a date or time data

type you need only to use the pattern that applies to the data type when you define a function

or ServiceReturn. The data types are summarized in the following table.

specification meaning form

_SchemaDate date SchemaDate@8year, month, day<D

_SchemaTime time SchemaTime@8hour,minute,second<D

_SchemaDateTime date and time SchemaDateTime@ 8year,month,
day,hour,minute,second<D

Date and time data types.

An example of the use of a date and time data type is shown below.

TestDateTime[dt_SchemaDateTime] := MatchQ[ dt, 
SchemaDateTime[{y_,m_,d_,h_,m_,s_}]]

In  this  example,  TestDateTime  takes  a  SchemaDateTime  expression  and  confirms  that  it  is  a

valid date time, so the function will always return True when called as a web service.

The Echo.m web service also provides a good way to experiment with the different data types.

In[1]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[1]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<
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In[2]:= EchoDateTime@ SchemaDateTime@82000, 10, 1, 5, 10, 1<DD

Out[2]= SchemaDateTime@2000, 10, 1, 5, 12, 1D

Binary Data

SchemaBase64Binary is used to transmit binary data, for example from a bitmap image.

specification meaning form

_SchemaBase64Binary binary byte data SchemaBase64Binary@bytesD

Binary data type.

An example of the use of a date and time data type is shown below.

TestBinaryData[b_SchemaBase64Binary] := 
    MatchQ[ b, SchemaBase64Binary[{__Integer}]]

In this example, TestBinaryData takes a SchemaBase64Binary expression and confirms that it

is valid binary data, so the function will always return True when called as a web service.

The Echo.m web service also provides a good way to experiment with the different data types.

In[1]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[1]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<

In[3]:= EchoBase64Binary@ SchemaBase64Binary@810, 21, 23, 121<DD

Out[3]= SchemaBase64Binary@810, 21, 23, 121<D

SchemaExpr

The SchemaExpr data type is used for transmitting general Mathematica expressions. This might

be more useful  when it  is  Mathematica  at  both ends of  the service.  However,  in  principle  any

system  could  create  the  Mathematica  expression  XML  that  is  used  to  transport  the  SOAP

message.

specification meaning form

_SchemaExpr Mathematica 
expression

SchemaExpr@exprD

Expression data type.

You can get an idea of the structure of the expression XML by exporting a general Mathematica

expression. An example is shown below.
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In[1]:= ExportString@Sin@xD, "XML"D

Out[1]= <?xml version='1.0'?>
<!DOCTYPE Expression SYSTEM 'http:êêwww.wolfram.comêXMLênotebookml1.dtd'>
<Expression xmlns:mathematica='http:êêwww.wolfram.comêXMLê'

xmlns='http:êêwww.wolfram.comêXMLê'>
<Function>
<Symbol>Sin<êSymbol>
<Symbol>x<êSymbol>

<êFunction>
<êExpression>

It would be possible to work with this XML format in a system that was not Mathematica.

When  Mathematica  converts  a  SchemaExpr  back  into  a  Mathematica  expression,  the  current

security system is used to validate the result. If it fails then a security exception results.

So that SchemaExpr can be used to transmit Mathematica expressions without their evaluating,

it has the attribute HoldAllComplete.

The Echo.m web service also provides a good way to experiment with the different data types.

In[1]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[1]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<

In[2]:= EchoExpression@ SchemaExpr@Sin@xDDD

Out[2]= SchemaExpr@Sin@xDD

SchemaMathML

The  SchemaMathML  data  type  is  used  for  transmitting  MathML.  Generally  this  is  not  so  useful

when Mathematica is the client. Typically it would be more useful with some other client.

specification meaning form

_SchemaMathML MathML data SchemaMathML@mathmlD

MathML data type.

Mathematica  has  many  functions  for  working  with  MathML.  For  example,  the  following  gener-

ates a string of MathML.

In[1]:= mathml = ExportString@Sin@xD, "MathML"D

Out[1]= <math xmlns='http:êêwww.w3.orgê1998êMathêMathML'>
<mrow>
<mi>sin<êmi>
<mo>&Ò8289;<êmo>
<mo>H<êmo>
<mi>x<êmi>
<mo>L<êmo>

<êmrow>
<êmath>
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Alternatively, you can represent the MathML as symbolic XML, as shown in below.

In[2]:= mathml = XML`MathML`ExpressionToSymbolicMathML@Sin@xDD

Out[2]= XMLElement@math, 8xmlns Ø http:êêwww.w3.orgê1998êMathêMathML<,
8XMLElement@mrow, 8<, 8XMLElement@mi, 8<, 8sin<D, XMLElement@mo, 8<, 8<D,

XMLElement@mo, 8<, 8H<D, XMLElement@mi, 8<, 8x<D, XMLElement@mo, 8<, 8L<D<D<D

The Echo.m web service also provides a good way to experiment with the different data types.

In[3]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[3]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<

Here, you can see how the MathML, formatted in symbolic XML, is returned back.

In[4]:= EchoMathML@ SchemaMathML@mathmlDD

Out[4]= SchemaMathML@XMLElement@8http:êêwww.w3.orgê1998êMathêMathML, math<,
8<, 8XMLElement@8http:êêwww.w3.orgê1998êMathêMathML, mrow<,

88http:êêwww.w3.orgê2000êxmlnsê, ns0< Ø http:êêwww.w3.orgê1998êMathêMathML<,
8XMLElement@8http:êêwww.w3.orgê1998êMathêMathML, mi<, 8<, 8sin<D,
XMLElement@8http:êêwww.w3.orgê1998êMathêMathML, mo<, 8<, 8<D,
XMLElement@8http:êêwww.w3.orgê1998êMathêMathML, mo<, 8<, 8H<D,
XMLElement@8http:êêwww.w3.orgê1998êMathêMathML, mi<, 8<, 8x<D,
XMLElement@8http:êêwww.w3.orgê1998êMathêMathML, mo<, 8<, 8L<D<D<DD

Arrays

Arrays  are  supported  with  a  convenient  and  easy  syntax,  specified  by  using  the  type  in  a

repeated pattern.

specification meaning example

8___spec< array 81,2,3,…,1<

Array data type.

Examples of the use of array data types are shown below.

TestIntegerArray[list:{___Integer}] := MatchQ[ list, {___Integer}]

TestRealArray[list:{___Real}] := MatchQ[ list, {___Real}]

In these examples, TestIntegerArray takes an array of integers and confirms that it is a valid

array,  so  the  function  will  always  return  True  when  called  as  a  web  service.  TestRealArray

does an equivalent test for an array of reals.
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The Echo.m web service also provides a good way to experiment with the different data types.

In[1]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[1]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<

In[2]:= EchoIntegerArray@ 81, 2, 3, 4, 1<D

Out[2]= 81, 2, 3, 4, 1<

Errors and Exceptions

There are a number of different types of errors that can result  from a web service call.  These

can fall into the category of HTTP errors, SOAP errors, and function errors.

HTTP errors  result  from the actual  SOAP call,  for  example  the  service  cannot  be  found or  the

server returned some other type of  HTTP error.  In this  case, a SOAP message does not come

back as the result, but the client should still handle it.

In  the  following  example,  a  non-existent  web  service  is  called  and  an  HTTP  500  error  is

returned.

In[1]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêMissing.m?wsdl"D

InvokeServiceOperation::httpcode : 500 HHTTPê1.1 500 File Not FoundL à

Out[1]= $Failed

A similar error would happen if a call was made to a server that was not operating.

If the HTTP transport works correctly, the SOAP message itself can contain a number of errors.

An example of this is the security error. This can be demonstrated with the Echo.m web service.

First, the service is installed.

In[2]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[2]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<
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Now EchoExpression is called, but it will pass something that could be a security error. This is

detected by the server and a SOAP error is returned.

In[3]:= EchoExpression@SchemaExpr@ReadListDD

InvokeServiceOperation::rspnsflt :
SOAPFault occurred: ServiceException@Expression HoldComplete@ReadListD failed the security test.D à

Out[3]= $Failed

Finally, the function itself can return an error. This is shown with the ErrorHandling.m service.

First, the service is installed.

In[2]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêErrorHandling.m?wsdl

"D
Out[2]= 8DayOfTheWeek<

This shows the day of the week for a valid date.

In[3]:= DayOfTheWeek@ 2008, 2, 27D

Out[3]= Wednesday

But if an invalid date is used, an error results.

In[4]:= DayOfTheWeek@ 2008, 200, 27D

InvokeServiceOperation::rspnsflt : SOAPFault occurred: ServiceException@Invalid date: 82008, 200, 27<D à

Out[4]= $Failed

The implementation of the function shows that it first checks to see if the input is a valid date.

If it is not, it throws a ServiceException, and this causes the error to be returned.

DayOfTheWeek[year_Integer, month_Integer, day_Integer] :=
    Module[{dayOfWeek},
        If[!DateQ[{year, month, day}],
            Throw[ServiceException["Invalid date: " <> ToString[{year, 
month, day}]]]
        ];
        ToString[ DayOfWeek[{year, month, day}]]
    ]

Security

The  discussion  here  will  focus  on  security  implications  of  web  services  for  the  server.  Before

going further you should be sure to be familar with the section on webMathematica security.
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Web services introduce two security issues: processing the SchemaExpr data type and interpret-

ing strings.

If  you  use  SchemaExpr  to  transmit  input  to  a  webMathematica  web  service,  its  input  will  be

validated by the security system before it reaches the code that implements the web service. 

The Echo.m web service also provides a good way to experiment with the different data types.

In[1]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêEcho.m?wsdl"D

Out[1]= 8EchoBase64Binary, EchoBoolean, EchoDate, EchoDateTime, EchoDatum, EchoDatumArray,
EchoExpression, EchoInteger, EchoIntegerArray, EchoMathML, EchoReal, EchoString, EchoTime<

This makes a call to the web service that echos an expression, but the argument is something

that might compromise the security. An error results.

In[2]:= EchoExpression@ SchemaExpr@ReadListDD

InvokeServiceOperation::rspnsflt :
SOAPFault occurred: ServiceException@Expression HoldComplete@ReadListD failed the security test.D à

Out[2]= $Failed

This is the code for the EchoExpression  web service. Note that it does not have to make any

special check for security; that is done as part of the transmission of SchemaExpr.

EchoExpression[expr_SchemaExpr] := expr
ServiceReturn[EchoExpression] = _SchemaExpr

Another  security  issue  arises  from  transmitting  a  string  to  the  service.  The  string  represents

Mathematica input and it needs to be interpreted. The rule is that you should use MSPToExpresÖ

sion. This will use the webMathematica security system.

An example from the PlotString web service is shown below. Note how the command MSPToExÖ

pression is used.

PlotString[expr_String, limit_Integer] :=
    Module[{e, result},
        e = MSPToExpression[expr];
        result = With[{var = Symbol["x"]}, Plot[e, {var, 0, limit}]];
        SchemaBase64Binary[ToCharacterCode[ExportString[result, "GIF"]]]
    ]
ServiceReturn[PlotString] = _SchemaBase64Binary
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This installs the Plot.m web service.

In[3]:= InstallService@
"http:êêlocalhost:8080êwebMathematicaêExamplesêWebServicesêPlot.m?wsdl"D

Out[3]= 8PlotExpression, PlotString<

This triggers a security error (arising from MSPToExpression).

In[4]:= PlotString@ "ReadList@\"êetcêpasswd\"D", 10D

InvokeServiceOperation::rspnsflt : SOAPFault occurred: ServiceException@SecurityErrorD à

Out[4]= $Failed

A summary of security issues appears below.

SchemaExpr automatically security checked

string input use MSPToExpression to apply a security check

154     webMathematica User Guide



Advanced Topics

This section discusses a variety of more complicated and advanced details of a webMathematica

site.

Variables

This  section  discusses  the  use  of  variables  in  webMathematica  pages.  It  covers  the  way  that

input variables are processed as well  as issues, such as scoping, that concern the use of local

variables in code that appears in webMathematica pages.

There  are  three  kinds  of  variables  in  webMathematica:  input  variables,  page  variables,  and

session  variables.  Variables  that  start  with  $$  are  input  variables;  they are  given values  from

the HTTP request and are cleared when the kernel  is  cleaned when the page is  finished. Vari-

ables that do not start with $$ only get values if they are assigned values. These assignments

last until the page is cleared if they are page variables, and for the lifetime of an HTTP session

if they are session variables.

The details of these variables are now discussed.

Input Variables

Input variables are named to start with $$ and are given values if their names are sent with the

HTTP request.  They have a special  name because it  is  important  to  know which are the input

variables.  In  the  example  below,  the  input  variable  $$setting  will  get  the  value  entered  into

the  input  element  (because  the  input  element  uses  the  name  setting).  You  can  test  if  a

variable has a value with the MSP function MSPValueQ.

<input type="text" name="setting" />

<msp:evaluate>
    If[ MSPValueQ[ $$setting], 
        ....
        ]
</msp:evaluate>



One  important  decision  governs  whether  the  value  of  input  variables  should  or  should  not  be

interpreted. If the actual string value of the variable is suitable for your uses, you should use it.

Alternatively, the string value may represent some input to a Mathematica command and it will

be  necessary  to  interpret  it.  For  interpretation,  it  must  be  something  that  Mathematica  can

interpret  and the  result  must  pass  validation  by  the  security  system.  If  you find  that  you are

starting  to  modify  the  security  system,  you  should  consider  working  with  the  uninterpreted

values.

Interpretation of Input Variables

If you want Mathematica to compute with an input variable, it must be interpreted. webMathe-

matica  provides  various  functions  to  help  interpretation.  It  is  important  that  you  use  these

functions because they make use of the security features. If you try to bypass them, you could

compromise the security of your system.

MSPBlock  and  MSPToExpression  are  provided  to  obtain  expressions  from input  variables.  This

is,  of  course,  completely  essential  for  any  type  of  interactivity.  There  are  two  stages  to  this  

process: the first stage involves interpretation and the second stage involves validation. Interpre-

tation determines the input to Mathematica, and validation ensures that the Mathematica com-

mands to be executed do not endanger the security of your site. 

Interpretation is based on the Mathematica function ToExpression that calls a parser to try to

determine input to Mathematica. Valid input for MSPBlock and MSPToExpression can be regular

Mathematica  input  or  MathML.  The  following  examples  demonstrate  input  processing  with

MSPToExpression, showing both Mathematica and MathML input.

First, load the MSP application and then lock down the security system. Security is described in

its own section.

In[1]:= Needs@ "MSP`"D

In[2]:= SetSecurity@D;

Now you can use MSPToExpression to interpret some Mathematica input.

In[3]:= $$e1 = "x^y"

Out[3]= x^y

In[4]:= MSPToExpression@ $$e1D

Out[4]= xy
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Here the input is MathML.

In[5]:= $$e2 = "<math><msup><mi>x<êmi><mn>2<êmn><êmsup><êmath>"

Out[5]= <math><msup><mi>x<êmi><mn>2<êmn><êmsup><êmath>

In[6]:= MSPToExpression@ $$e2D

Out[6]= x2

MSPBlock  provides additional  functionality  to  work with the interpreted value of  an input  vari-

able. This is described further in the Mathematica Function Reference section.

webMathematica carries out validation to ensure the security of the system. Validation involves

checking any input that was sent to the server to see if it is safe to be used in a Mathematica

computation. You can find more information on the topic in the Security section.

Interpreted versus Noninterpreted Values

As described above, whenever you work with an input variable, you need to decide how to work

with  its  value.  You  can  work  with  the  noninterpreted  value  and  make  choices  based  upon

its  setting.  (This  will  be  a  string.)  Alternatively,  you  can  interpret  the  value  so  that  it  can

be  used  for  computation  in  Mathematica.  This  section  gives  an  example  of  working  with

both  interpreted  and  noninterpreted  values.  If  you  installed  webMathematica  as  described

above,  you  should  be  able  to  connect  to  this  JSP  via  http://localhost:8080/webMathematica/

Examples/SimplifyIntegrate.jsp.

Here is a listing of the form element from the JSP SimplifyIntegrate.jsp.

<form action="SimplifyIntegrate.jsp" method="post">
Input:
<br>
<msp:evaluate>
    integrand = Null;
    If[ MSPValueQ[ $$expr],
        integrand = MSPToExpression[ $$expr]] ;
</msp:evaluate>

<input type="text" name="expr"  size="24" 
          value="<msp:evaluate> MSPValue[ $$expr, 
"Sin[x]^2"]</msp:evaluate>" />
<br/>
<br/>
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<br/>
<msp:evaluate>
    If[ integrand =!= Null,
        res = Integrate[ integrand,x] ;
        If[ $$simplify === "on", res = Simplify[ res]] ;
        MSPFormat[res,StandardForm]]
</msp:evaluate>

<br/>
<input type="submit" name="btnSubmit" value="Evaluate">
<br/>
Simplify result: 
<input type="checkbox" name="simplify"  
    <msp:evaluate> If[ $$simplify === "on", 
"checked=\"checked\""]</msp:evaluate>> 
<br>
</form>

In this example, there are two input variables, simplify and expr, that may be submitted with

a request. The first of these is not interpreted and is used to select the action to be taken. Only

expr  is  actually  interpreted  as  Mathematica  input  ($$expr  is  used  inside  MSPToExpression).

This  is  necessary because it  represents a general  Mathematica  expression and will  be used as

input to Mathematica's Integrate function. The setting of the checkbox is carried by the vari-

able  $$simplify,  and  this  is  tested  to  see  if  it  has  the  value  "on".  There  is  thus  no  need  to

interpret it. In general it is better not to interpret if it can be avoided.

MSPBlock versus MSPToExpression

webMathematica  provides  two  MSP  functions  for  interpreting  input  variables:  MSPBlock  and

MSPToExpression. This section contrasts and compares them.

MSPBlock  is  probably  the  simpler  of  the  two.  It  offers  a  compact  and simple  way to  interpret

and use the value of an input variable, as shown below.

<msp:evaluate>
    MSPBlock[ {$$expr, $$num},
        Expand[ $$expr^$$num]]
</msp:evaluate>

Remember  that  the  $$expr  in  the  body,  used  here  in  an  Expand  computation,  refers  to  the

interpreted value of the input variable $$expr. If the value of $$expr cannot be interpreted or

fails a security test, an exception will be thrown. If $$expr has no value, then the MSPBlock will

not be evaluated, and a null result will be returned.
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An alternative way to interpret input is to use MSPToExpression. This can use page variables to

hold the result of interpretation. It is not quite as neat as the use of MSPBlock, but is somewhat

more expressive. Here is an example.

<msp:evaluate>
    poly = Null;
    exponent = Null;
    If[ MSPValueQ[ $$expr, $$num],
        poly = MSPToExpression[ $$expr] ;
        exponent = MSPToExpression[ $$num]] ;
</msp:evaluate>

<msp:evaluate>
    If[ poly =!= Null && exponent =!= Null,
        Expand[ poly^exponent]] 
</msp:evaluate>

This example shows how webMathematica extracts the interpreted value of $$expr and stores it

with the page variable poly. This is especially useful if you use the interpreted value in a num-

ber of different places.

Page Variables

Standard Mathematica programming constructs such as Block, Module, and Function all  work

in their typical ways with regard to localization and scoping issues. You can find more informa-

tion on their operation in standard Mathematica references. 

You can use variables in Mathematica code inside of msp:evaluate tags; they can store interme-

diate values and be used for computation. Since these variables will be cleared when the kernel

is cleared, it is not important to put these variables into a normal Mathematica program struc-

ture such as Module or Block. Consequently these are called page variables.

In  the  example  below  the  page  variable  tmp  holds  the  value  Null;  it  then  gets  the  result  of

calling  MSPToExpression  on  the  input  variable  $$expr.  If  MSPToExpression  was  unable  to

complete its task, for example, because of a security error, it  will  throw an exception and tmp

will still have the value Null. Later, if tmp is not set to Null, you can be certain that the input

was processed without problems and you can use it for calculations.
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<msp:evaluate>
    tmp = Null;
    tmp = MSPToExpression[ $$expr] ;
</msp:evaluate>

<p>
<msp:evaluate>
    If[ tmp =!= Null, 
        ....
        ]
</msp:evaluate>
</p>

When the page is finished, tmp will be cleared.

Session Variables

If you want to save any values from one request to the next, you can use MSPSessionVariable

to make a session variable. These will be stored in the server and can be used in pages that are

part of different requests. They use HTTP sessions and so the session variables for one user are

not visible to those of another user (just as the shopping cart at an e-commerce site is for one

user and is not visible to another). 

In the code fragment below there are two variables; savedInput is a session variable, declared

with MSPSessionVariable, while xInput is a page variable. In the second evaluation, if xInput

has a value, this is added to savedInput.

<msp:evaluate>
    MSPSessionVariable[ savedInput, {}];
    xInput = Null;
    xInput = MSPToExpression[ $$expr] ;
</msp:evaluate>

<p>
<msp:evaluate>
    If[ xInput =!= Null, savedInput = Append[ savedInput, xInput]];
</msp:evaluate>
</p>

You can work with session variables in  just  the same way that  you work with page variables;

assigning them the results of calculations and then later retrieving them. The difference is that

session variables last after the page is finished.
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An example of MSPSessionVariable is shown in Session.jsp.

Security

webMathematica  security can be divided into two parts. First,  there is security concerned with

general web server security. Secondly, there is security concerned with the use of Mathematica

language programs inside a web server.

Server Security

webMathematica  is  based  on  standard  web  server  technology:  Java  Servlet  and  JavaServer

Pages  (JSPs).  Typically,  it  runs  in  a  server  called  a  servlet  container  such  as  Apache  Tomcat.

This  greatly  facilities  security  issues,  because  these  technologies  already  have  many  well-

documented and well-understood security features.

The  Apache  Tomcat  wiki  site,  http://wiki.apache.org/tomcat/FAQ/Security,  states  "There  have

been no public cases of damage done to a company, organization, or individual due to a Tomcat

security issue." Many other servlet containers have similar security records.

To decide how much security to add to your server, start by checking the security policy of your

organization. You can then decide whether you want to add features such as restricting server

access to users within your organization, locating the server in some special network, setting up

authentication, and using HTTPS for communication.

These  security  features,  and  many  others,  are  all  well  supported  for  many  types  of  servers.

Remember that some of these solutions, such as restricting access, might not be available to all

webMathematica licenses.

Mathematica Program Security

Mathematica  is  a  general  programming language  with  many features  and  tools  for  interacting

with the computer on which it runs. For example, it can add, delete, and modify files as well as

launch  and  run  programs.  Since  webMathematica  executes  Mathematica  programs  on  the

server, this means there are security implications. It is necessary to prevent unintended execu-

tion of Mathematica code.
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The  Mathematica  programming  language  is  a  very  dynamic  language,  and  consequently,  it  is

very straightforward for one Mathematica program to construct another. In fact, it is quite easy

to pass a textual form of a Mathematica program as a string, turn it into a program, and exe-

cute it. This dynamic nature is an important security issue to consider.

webMathematica provides a security process to guard against such problems. The main focus is

to  prevent  input  from the  external  world  from being  accepted  by  a  webMathematica  program

and  executed.  The  security  process  analyzes  input  from  the  server  and  accepts  or  rejects  it

based on a set  of  criteria.  The webMathematica  developer writing scripts  in  Mathematica  uses

functions from the security system, and this ensures the security of the server.

MSPBlock

MSPBlock is one of the key security functions for webMathematica. It is useful for taking input

to  the  server  and  converting  it  to  be  used  in  a  computation.  A  typical  script,  taken  from the

example Expand.jsp,  is shown below.

<msp:evaluate>
    MSPBlock[ {$$expr, $$num},
        Expand[$$expr^$$num]
    ]
</msp:evaluate>

Remember  that  variables  starting  with  $$,  such  as  $$expr,  are  input  variables.  These  have

been transmitted as part of the web request and are potential sources of attack. In fact, giving

them  a  special  naming  convention,  which  draws  attention  to  them,  is  one  security  feature.

Using MSPBlock avoids security problems because it applies the security test to its variables, in

this case $$expr and $$num. If either fails the test, a security exception is thrown and the body

is never evaluated; in fact a page error results. (The section on handling errors shows how you

can custom the exact behavior of page errors.)

MSPToExpression

MSPToExpression  is  the  other  key  security  function  for  webMathematica.  It  is  used for  taking

input to the server and turning it into a Mathematica expression that can be used for comput-

ing. A typical script, taken from the example Integrate.jsp, is shown below.

<msp:evaluate>
    integrand = Null;
    If[ MSPValueQ[ $$expr], 
        integrand = MSPToExpression[ $$expr]] ;
</msp:evaluate>
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If  the  variable  $$expr  failed  the  security  test,  then  MSPToExpression  will  throw  a  security

exception  and  the  page  will  be  terminated.  You  can  modify  the  treatment  of  page  errors  as

discussed in the section on handling errors.

Avoid ToExpression

One  of  the  key  functions  to  avoid  is  ToExpression,  the  command  that  turns  a  string  into  a

Mathematica  program.  In  fact,  well-written  Mathematica  programs rarely  need to  actually  use

this.  One  case  might  be  when  an  input  has  been  passed  with  the  web  request.  But  this  is

exactly what MSPToExpression is for, and ToExpression should not be used.

webMathematica still  provides a check to prevent users from calling ToExpression on input to

the server. For example, in the following the security test is still applied to the input.

<msp:evaluate>
    val = ToExpression[ $$num]
</msp:evaluate>

This provides an extra level of security, though it would be better to use MSPToExpression.

You can disable this check. This is described in the section on ToExpression Validation.

Security Validation

This section describes how the security validation process works and how it can be customized.

The Validation Process

The  validation  process  works  in  a  straightforward  manner,  and  you  can  customize  it  to  give

more or less security. You can investigate its operation in the following steps.

First,  load  the  MSP  Mathematica  application  and  then  lock  down  the  security  model,  which

cannot be modified after SetSecurity is called. When the server initializes Mathematica, it calls

SetSecurity.

In[1]:= Needs@"MSP`"D

In[2]:= MSP`Utility`SetSecurity@ "SecurityConfiguration.m"D;

Now  you  can  test  expressions  for  validity.  The  first  example  shows  a  harmless  mathematical

expression that is found to be secure.

In[3]:= MSP`Utility`SecurityFunction@InsecureExprQ@ HoldComplete@ Sin@6DDDD

Out[3]= False
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Here is a less-than-friendly expression, the sort of thing that could be sent as an attack.

In[4]:= MSP`Utility`SecurityFunction@InsecureExprQ@ HoldComplete@ Run@ "telnetd"DDDD

Out[4]= True

Validation  works  by  collecting  all  the  symbols  into  a  list  and  steadily  reducing  the  list.  If  any

symbols remain after reduction, the expression is not secure. The reduction process works with

lists  of  symbol  and  context  names  that  either  can  be  allowed  or  disallowed  according  to  the

following steps.

1. If AllowedContexts  is set, remove symbols with these contexts, otherwise remove sym-
bols with contexts not in DisallowedContexts.

2. If  DisallowedSymbols  is  set,  remove  symbols  not  in  DisallowedSymbols,  otherwise
remove symbols that are in AllowedSymbols.

3. If no symbols remain, the expression is secure; otherwise it is not secure.

These tests allow you to be restrictive or flexible. If you use the allowed lists, you are restrictive

and  have  more  security,  whereas  if  you  use  the  disallowed  lists,  you  are  less  restrictive  and

have less security. It is up to each individual site to decide the appropriate balance.

When  the  server  is  started,  a  default  security  model  is  installed.  This  default  security  model

looks like this.

This is the value of AllowedContexts.

In[5]:= MSP`Utility`SecurityFunction@SecurityDataD@@1DD

Out[5]= 8Global`<

This is the value of AllowedSymbols.

In[6]:= MSP`Utility`SecurityFunction@SecurityDataD@@2DD

Out[6]= HoldComplete@Plus, Times, Power, Sqrt, Log, Exp, HoldComplete, Hold, ¶, p, ‰, °, GoldenRatio,
Catalan, EulerGamma, OutputForm, StandardForm, TraditionalForm, InputForm, List, Sin,
Cos, Tan, Sec, Csc, Cot, Sinh, Cosh, Tanh, Sech, Csch, Coth, ArcSin, ArcCos, ArcTan,
ArcSec, ArcCsc, ArcCot, ArcSinh, ArcCosh, ArcTanh, ArcSech, ArcCsch, ArcCoth, True, False,
Derivative, D, Dt, Â, Greater, Less, GreaterEqual, LessEqual, Inequality, Equal, Re, Im,
Abs, Sign, Conjugate, Arg, Round, Floor, Ceiling, Max, Min, Mod, Quotient, Not, And, Or, Xor,
AiryAi, AiryAiPrime, AiryBi, AiryBiPrime, BesselJ, BesselK, BesselI, BesselY, Factorial,
Binomial, Multinomial, Gamma, Beta, LogGamma, PolyGamma, LegendreP, SphericalHarmonicY,
HermiteH, LaguerreL, Erf, Erfc, Erfi, InverseErf, InverseErfc, ClebschGordan, ThreeJSymbol,
SixJSymbol, Zeta, FresnelS, FresnelC, CosIntegral, SinIntegral, ExpIntegralE, ExpIntegralEi,
SinhIntegral, CoshIntegral, HypergeometricPFQ, Hypergeometric0F1, Hypergeometric1F1,
Hypergeometric2F1, HypergeometricPFQRegularized, MeijerG, AppelF1, EllipticK, EllipticF,
EllipticE, EllipticPi, JacobiZeta, EllipticNomeQ, EllipticLog, InverseEllipticNomeQ,
JacobiAmplitude, EllipticExp, DiracDelta, UnitStep, DiscreteDelta, KroneckerDelta, Identity,
Function, Slot, GrayLevel, Hue, RGBColor, CMYKColor, Automatic, None, All, Null, Union,
Intersection, Sum, Product, Integrate, Fibonacci, Table, StieltjesGamma, BernoulliB,
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EulerE, GegenbauerC, ChebyshevT, ChebyshevU, JacobiP, BetaRegularized, GammaRegularized,
InverseBetaRegularized, InverseGammaRegularized, Pochhammer, LerchPhi, PolyLog,
RiemannSiegelTheta, RiemannSiegelZ, LogIntegral, LegendreQ, Hypergeometric1F1Regularized,
HypergeometricU, Hypergeometric2F1Regularized, JacobiCD, JacobiCN, JacobiCS, JacobiDC,
JacobiDN, JacobiDS, JacobiNC, JacobiND, JacobiNS, JacobiSC, JacobiSD, JacobiSN,
InverseJacobiCD, InverseJacobiCN, InverseJacobiCS, InverseJacobiDC, InverseJacobiDN,
InverseJacobiDS, InverseJacobiNC, InverseJacobiND, InverseJacobiNS, InverseJacobiSC,
InverseJacobiSD, InverseJacobiSN, EllipticTheta, EllipticThetaPrime, WeierStrassP,
WeierstrassPPrime, InverseWeierstrassP, WeierstrassSigma, WeierstrassZeta, MathieuC,
MathieuS, MathieuCPrime, MathieuSPrime, ProductLog, Piecewise, ReleaseHold, $Failed, RootD

DisallowedContexts has the value Null.

In[7]:= MSP`Utility`SecurityFunction@SecurityDataD@@3DD

DisallowedSymbols has the value Null.

In[8]:= MSP`Utility`SecurityFunction@SecurityDataD@@4DD

This model will  allow any symbol in Global` context, in addition to a number of other specific

symbols. This is a fairly restrictive model that provides a higher level of security.

Configuring a Security Model

To make your own security definitions you should put them into a file in the /WEB-INF directory.

The  name  of  the  file  is  set  in  the  MSPConfiguration.xml  file  with  the  configuration  parameter

SecurityConfigurationFile,  which  refers  to  the  name  relative  to  the  base  web  application.

For example, if  the configuration information is in a file called ComputeSiteSecurity.m,  inside

of WEB-INF, the following should be added.

<SecurityConfigurationFile>
  /WEB-INF/ComputeSiteSecurity.m
</SecurityConfigurationFile>

A  sample  security  configuration  file  is  shown  below.  This  only  allows  symbols  in  the  Global`

context in addition to Plus, Times, and Power. This is a particularly restrictive security system

that might be appropriate in some circumstances.

{
"AllowedContexts" -> {"Global`"}
,
"AllowedSymbols" -> 
    HoldComplete[ Plus, Times, Power, HoldComplete]
}

As described in the section on Multiple Kernel Pools, it is possible to use different configuration

details for different request URLs. Each pool has its own configuration file and its own security

system. 
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When each Mathematica  kernel is launched, the security data is sent to the log system at the

DEBUG level.

ToExpression Validation

The webMathematica security system adds a security test to ToExpression when it is used on

input from the server. This is described in the section on avoiding ToExpression.

You can disable this security test by setting the Mathematica variable MSP`Utility`CheckToExÖ

pression  to False.  In addition, you can disable the test in the MSPConfiguration.xml file with

the configuration parameter CheckToExpression.

<CheckToExpression>
 false
</CheckToExpression>

It is probably an exceptional site that disables this security feature.

Of course, if the string input to ToExpression comes from an input sent with the request, but is

modified in some way, the call to ToExpression will not carry out any validation. Therefore, it

is highly recommended that you never use ToExpression, but instead use MSPToExpression.

Security and Kernel Pools

The security system is configured as part of  a kernel  pool.  This means you can have different

styles of  security configuration for different types of  access.  More information can be found in

the section on kernel pools.

Access Restrictions

You  may  wish  to  restrict  access  to  certain  parts  of  your  system  such  as  the  Kernel  Monitor,

which is provided for monitoring and debugging your system. In this case, refer to the sections

on  Logging  and  the  Kernel  Monitor.  The  installation  section  on  Apache  and  Tomcat  describes

how this can be done when webMathematica is used from the Apache web server.
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Evaluation Formatting

The output of an msp:evaluate tag is inserted into the page that is returned as part of the web

request. This section will describe the different types of formatting output. This topic is related

to the placement of Mathematica commands into webMathematica pages and more information

is found in Appendix: evaluate.

Automatic Formatting

Any result that is computed by an msp:evaluate tag that is not a string will be formatted into a

string that will use the necessary HTML escapes. An example is shown below.

<msp:evaluate>
    Range[5]
</msp:evaluate>

This type of formatting is equivalent to MSPFormat with a format type of OutputForm.

MSPFormat

Different  styles  of  formatting  output  can  be  generated  with  MSPFormat.  The  example  below

uses MSPFormat with a format type of TraditionalForm.

<msp:evaluate>
    MSPFormat[ Sqrt[ Sin[x]], TraditionalForm]
</msp:evaluate>

Output can be generated that is formatted into HTML, MathML, or an image. The latter gives a

convenient way to show typeset mathematics.

String Formatting

If the result of evaluate is a string, it is left unmodified and added to the output page. This is

often useful for constructing HTML, as shown in the example below.

<msp:evaluate>
    StringJoin[ "<b>", ToString[ x], "</b>"]
</msp:evaluate>

If you have a string and you want it to be formatted with HTML escapes, then you can wrap it

in MSPFormat.
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Graphics and Image Formatting

There are several convenient functions for formatting graphics objects so that a picture appears

in the output. The example below uses MSPShow to display a plot.

<msp:evaluate>
    MSPShow[ Plot[Sin[x],{x,0,2Pi}]]
</msp:evaluate>

Suppressing Output

You  may  want  to  use  the  msp:evaluate  tag  to  evaluate  something  without  leaving  output  in

the resulting page. This can be done by adding a semicolon ';' after the computation, as shown

below.

<msp:evaluate>
    Needs[ "MyPackage"];
</msp:evaluate>

Adding a semicolon causes the Mathematica symbol Null to be returned, and this is formatted

to leave no trace in the output.

Output  is  suppressed  whatever  the  computation,  whether  it  uses  one  of  the  formatting  func-

tions, a graphics function, or a function that returns Print or Message output. In the following

example, no output will  be seen from the message output function because it is followed by a

semicolon.

<msp:evaluate>
    MSPGetMessages[];
</msp:evaluate>

Multiple Calculations

To calculate  more  than one result  in  an  msp:evaluate  tag,  the  different  steps  must  be  sepa-

rated with  a  semicolon  ';'.  The result  of  the  last  computation  will  be  formatted and appear  in

the output page. In the example below, the numerical result of x+y computation will appear.

<msp:evaluate>
    x = Sin[5.6];
    y = Sqrt[x];
    x+y
</msp:evaluate>

If  you  wish  to  suppress  the  result  of  the  last  computation,  you  can  use  a  semicolon  ';'  as

described in the section on Suppressing Output.

168     webMathematica User Guide



Multiple Kernel Pools

For some applications, it is useful to use several pools of Mathematica kernels to serve different

requests. You can configure the kernels in each pool differently, perhaps with different timeout

parameters  or  different  initialization  files.  Another  possibility  would  be  to  use  a  pool  with  one

Mathematica kernel as a demonstration server and another pool with four Mathematica kernels

to  serve  customer  requests.  This  would  ensure  that  the  customers  received  priority.  Another

benefit  of  multiple  pools  is  the  guarantee  that  one  set  of  computations  is  completely  isolated

from another. Disadvantages, however, are the additional administration and the need for extra

webMathematica licenses.

The different  pools  are  all  configured in  the  MSPConfiguration.xml  file.  By default,  one pool  is

created, called the General pool. If you wish to configure for additional pools, add a KernelPool

section to the MSPConfiguration.xml file, as shown below.

<KernelPool>
    <KernelPoolName>Longer</KernelPoolName>
    <KernelExecutable>C:\Program Files\Wolfram 
Research\Mathematica\7.0</KernelExecutable>
    <KernelTimeLimit>60000</KernelTimeLimit>
    <URLPattern>/Longer/*</URLPattern>
</KernelPool>

This  creates  a  pool  called  Longer,  with  a  time  limit  of  60  seconds.  Any  URL  that  starts  with

Longer will use this pool. The documentation on MSPConfiguration.xml describes the configura-

tion parameters that can be placed in these files.

If you wish to work with multiple pools, you need to have webMathematica licenses for all the

kernels you wish to run. The Kernel  Monitor contains information on all  the pools,  so this is  a

good place to confirm that a pool has been properly initialized. The servlet log files also contain

information about each pool, as the section on Logging describes.
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Multiple Web Applications

Yet another way to divide requests is to install multiple web applications. This might be benefi-

cial  if  your server provides special  configuration tools for  web applications.  For this  you would

repeat the installation process for the webMathematica web application, giving each new installa-

tion a different name. All web applications that are run in the same instance of the Java Virtual

Machine will share the same Kernel Monitor.

Mapping URLs onto JSPs

The way that webMathematica maps URLs onto JSPs is very straightforward. The URL names a

JSP that lives directly in the webMathematica web application or in a subdirectory. Some exam-

ples are shown in this section.

In the first table, the MSP Script.jsp is located in the top of the webMathematica web applica-

tion directory, for example, /usr/local/tomcat/webapps/webMathematica. It can be accessed

by the URL http://host/webMathematica/Script.jsp.

 locating in the root directory
script name Script.jsp

script location êusrêlocalêtomcatêwebappsêwebMathematica

URL http:êêhostêwebMathematicaêScript.jsp

In  this  second  table,  Script1.jsp  is  located  in  a  subdirectory  of  the  webMathematica  web

application  directory,  for  example,  /usr/local/tomcat/webapps/webMathematica/Test.  The

URL http://host/webMathematica/Test/Script1.jsp will find this JSP.

 locating in a subdirectory
script name Script1.jsp

script location êusrêlocalêtomcatêwebappsêwebMathematicaêTest

URL http:êêhostêwebMathematicaêTestêScript1.jsp

Remember that you should not place JSPs inside the WEB-INF directory. If you do, they will not

be accessible. 
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Handling Errors

There are a number of ways that webMathematica computations can lead to an error. An input

might fail the security test, the computation might take too long so that the Mathematica kernel

is restarted, or there might be some type of page logic error. You can learn about certain types

of errors and, often, solve them using the logging system. However, it is not possible to avoid

all  errors, for example you cannot predict all  inputs to the server, so some of them might fail

the security test. In these cases you might want to customize the way the error is handled.

When an error is generated webMathematica deals with it in one of two ways. For serious errors

that  require  the  Mathematica  kernel  to  be  restarted,  the  request  results  in  an  HTTP  error  of

status 403, indicating that the server could not complete the request. Alternatively, other errors

result in a Mathematica exception being thrown and this leads to a normal page being returned,

but with some special text being inserted for the error.

If you want to customize the handling of these errors, you can do this with Mathematica code to

catch the Mathematica exceptions and by adding an error page to handle the HTTP error.

Catching Mathematica Error Exceptions

webMathematica throws errors in Mathematica as MSPException expressions, and you can add

code to catch these. The exceptions that can be caught are listed below.

MSPException@" ParseError "D if the value cannot be interpreted by Mathematica

MSPException@" SecurityError "D if the value does not pass the security test

MSPException@" ValueError "D if the value is not a string, this indicates a programmatic 
error by the page author

MSPException@" VariableError "D if the variable is not a Mathematica symbol, this indicates a 
programmatic error by the page author

MSPException@" NoValueError "D if a variable has no value

MSPException@" VersionError "D if a version mismatch problem is found

Some sample code that uses Catch to catch a security exception is shown below.

<msp:evaluate>
    Catch[ expr, MSPException["SecurityError"], errorFunction]
</msp:evaluate>
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A sample implementation for errorFunction is shown below. As you can see, its signature gets

two arguments; the actual exception expression is the second argument.

errorFunction[_, MSPException[ "SecurityError"]] :=
    tidyUpSecurityError[]

Adding an HTTP Error Page

You can catch the HTTP errors by adding an error page. This can be done by adding code to the

web.xml  file  that  is  found  in  the  WEB-INF  folder.  The  following  should  redirect  to  a  page

/Resources/Tools/Error.jsp;  in  fact,  this  is  a  sample  page  found  in  the  webMathematica

layout.

<error-page>
  <error-code>403</error-code>
  <location>/Resources/Tools/Error.jsp</location>
</error-page>

Inside  the  error  page  you  need  to  reset  the  error.  You  can  also  get  an  integral  listing  of  the

error and an error string. Sample code is shown in the following.

<%
 response.setStatus(200);
 Object type = (Object)request.getAttribute(
                     com.wolfram.msp.MSPStatics.MSPErrorType);
 String text = (String)request.getAttribute(
                     com.wolfram.msp.MSPStatics.MSPErrorText);
%>

Displaying Mathematics and Graphics

In order to display typeset mathematics and graphics,  the server can generate images. These

provide a simple way to view the results of computations. However, they suffer from the seri-

ous defect that they cannot be used by the client. They cannot be resized, drawn with different

fonts, or viewed in some alternative way. It is also hard for a computer program to extract any

meaning from an image. Alternatives to images exist. In the case of mathematics you can use

MathML,  for  graphics  you  can  use  SVG,  and  the  LiveGraphics3D  applet  can  be  deployed  for

three-dimensional graphics. These alternatives are not always the appropriate solution and, for

this reason, functions for generating images are provided.
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When a Mathematica kernel generates an image, it is stored in a file on the server and adds a

reference  in  the  HTML  file  that  is  returned.  For  example,  the  following  img  element  may  be

generated.

<img 
src="/webMathematica/MSP?MSPStoreID=MSPStore1042942578_0&amp;MSPStoreType=i
mage/gif" alt="Created by webMathematica"/>

The SRC attribute references the MSP servlet through a URL, which includes a parameter that

gives  the  name  of  the  file.  The  MSP  servlet  returns  the  contents  of  the  file  and  periodically

deletes old image files. The actual location in which image files are saved is a workspace direc-

tory provided by the servlet container.

More  information  about  generating  images  can  be  found  in  the  function  pages  for  MSPFormat

and MSPShow.

An alternative way to generate images is  to  use the Mathematica  command Export,  available

for  use  with  the  function  MSPExportImage.  This  provides  more  features,  such  as  transparent  

backgrounds, but takes longer to generate. MSPExportImage always makes use of the Mathemat-

ica front end.

MSP Functions Returning Images

There  are  various  MSP  functions  that  return  images:  MSPShow,  MSPShowAnimation,  and

MSPExportImage; in addition MSPFormat may return an image. It should be noted that these all

work by returning a string that contains the necessary img tag to reference the image file that

is stored on the server. An example is shown below.

<msp:evaluate>
    MSPShow[ graphics]
</msp:evaluate>

Therefore,  if  the  MSP  function  is  followed  by  a  semicolon  ';',  as  shown  below,  the  output  is

suppressed. The use of a  semicolon to suppress output is discussed in the section on Evalua-

tion Formatting.

<msp:evaluate>
    MSPShow[ graphics];
</msp:evaluate>

Another  use  of  these  functions  is  to  embed  their  results  into  some  other  formatting  function

such  as  those  in  the  HTML  Package.  The  example  below  will  return  an  HTML  table  with  two

images.
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<msp:evaluate>
    Needs["MSP`HTML`"]
</msp:evaluate>

<msp:evaluate>
    HTMLTableForm[ {MSPShow[ g1], MSPShow[ g2]}]
</msp:evaluate>

LiveGraphics3D

The  LiveGraphics3D  applet  displays  Mathematica  three-dimensional  graphics  and  provides

support for features such as interactive rotation and resizing. A simple example that shows how

to use MSPLive3D to embed a three-dimensional graphics object into a web page follows.

<msp:evaluate>
    MSPLive3D[ Graphics3D[ Line[ {{0, 0, 0}, {1, 1, 1}}]]]
</msp:evaluate>

A bigger example that shows more of the applet is discussed in Live 3D Plotting: Plot3DLive.jsp. 

Reference information is found in the appendix LiveGraphics3D.

Including Static Files

webMathematica  involves  returning  dynamically  generated  material.  However,  the  web  pages

that  webMathematica  generates  may include static  images,  which  might  have been generated

by a designer. webMathematica comes with a number of images, such as banners and buttons,

which you may use.  This  section discusses how webMathematica  pages can use static  files.  It

will focus on image files, but the principles apply in general to other files.

Images  are  placed  in  HTML  pages  with  an  img  tag.  It  is  convenient  for  these  tags  to  use  a

relative URL to refer to the server from which the HTML page originated.  Web pages that use

relative  URLs  are  easy  to  move  from  one  server  to  another.  There  are  two  types  of  relative

URLs: those that start with a '/' character and those that do not. The following URL starts with a

'/' character.

<img src="/webMathematica/Resources/Images/webm-white.gif" />

If webMathematica returns an HTML page containing this URL, the browser will  try to load the

image  from  the  Images  directory  within  the  webMathematica  web  application.  The  servlet
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container  is  capable  of  returning  this  image,  which  should  appear  correctly.  If  these  image

requests  do  not  work  and  you  are  using  a  servlet  container  as  a  backend  to  another  web

server, you should make certain that it forwards requests for images to the servlet engine.

An alternative is a relative URL that does not start with a '/'  character. For example, an HTML

page,  which  is  generated  by  a  URL  such  as  http://server/webMathematica/Demo/Test.jsp,

may contain an img tag such as the following.

<img src="folder/bullet.gif" />

In this case, the browser will try to retrieve the image with the URL http://server/webMatheÖ

matica/Demo/folder/bullet.gif,  which  can  be  processed  by  the  servlet  container  to  return

the appropriate image file. This is convenient because you can place images and JSPs together

in the same directory.
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Troubleshooting

This  section  describes  techniques  for  addressing  problems  and  errors.  You  should  first  work

through the Initial Checks section, which will help track down any general problems. If this does

not  help,  study  the  Specific  Problems  section.  Further  information  can  be  obtained  from  the

Wolfram  Research  support  website,  http://support.wolfram.com.  Finally,  if  you  have  not

resolved your problem and are eligible for support, you should look at the Reporting Problems

section.

Initial Checks

If you try to use a browser to connect to a webMathematica server and it does not operate in

the expected way, try the following steps.

Check the Server

Make absolutely certain that your servlet container is working correctly. If  you cannot connect

to the demonstration examples that come with your container, then webMathematica is unlikely

to work. Furthermore, Wolfram Research will not be able to give more than minimal assistance

until your servlet container is working.

Check the URL

If  your  servlet  container  works  but  webMathematica  does  not,  make  sure  you  are  using

a  correct  URL.  These  are  case  sensitive,  so  make  sure  you  use  capital  letters  in  the  same

places  as  the  documentation  describes.  For  example,  http://localhost:8080/webMathematica/

Examples/Hello.jsp is the appropriate usage. Make sure that this URL is consistent with the way

you  connect  to  your  servlet  container.  If  you  need  to  specify  a  port  number  for  your  servlet

container, you will  need to use this for webMathematica.  For example, the default settings for

direct access for Tomcat is port 8080. A URL for a different servlet container might be different.

The URLs in this document are all specified for Tomcat.

If you do not specify the URL correctly, you may see a Not Found (404) error in your browser.



Check the Initial Page

If the initial page that is returned to your browser in response to a webMathematica URL, such

as  http://localhost:8080/webMathematica/Examples/Hello.jsp,  contains  some  other  indication

of  an  error,  study  it  carefully.  Some  typical  problems  include  configuration  errors,  such  as

failure to locate a configuration file or failure to launch Mathematica.  Studying the initial  page

and rereading the installation instructions or looking at the specific problems listed later in this

section may help to resolve the problem. 

If no initial page is returned, your server is not operating. As noted above, if your server does

not work, webMathematica cannot work.

If the initial page does not help resolve your problem, please save the page. It may be useful at

some later stage. 

Check the Kernel Monitor

The  kernel  monitor  contains  information  on  the  configuration  of  the  webMathematica  site  and

also  can  print  out  information  if  your  server  is  misconfigured.  You  should  be  able  to  find  the

monitor  via  http://localhost:8080/webMathematica/Resources/Tools/KernelMonitor.jsp.  (You

may  have  some  different  URL  for  accessing  your  server.)  The  monitor  is  described  in  more

detail in a previous section.

Check the Logging System

The logging system is a good place to start to search for information on problems.

Check the Console Shell

Some  servlet  containers  are  launched  from  a  command  line  in  a  console  shell,  and  this  may

contain relevant information on any problems.
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Check Mathematica 

Run Mathematica in the same way that it is run from the servlet container. For example, under

Unix, the servlet container often runs as tomcat, so this should be used to run Mathematica. Do

this for both the Mathematica kernel and front end. 

Under Unix, a typical command to run the Mathematica kernel as tomcat is as follows.

[user> su -c 'su tomcat -c math'

Here is a typical command to run the Mathematica front end as tomcat.

[user> su -c 'su tomcat -c mathematica'

Under Windows, it is possible to run the Mathematica kernel and front end from the Start menu.

Running Mathematica like this will  help to identify problems that may prevent the web system

from launching Mathematica. One source of problems is caused by a failure to find a license to

run  Mathematica.  You  can  resolve  this  by  making  sure  that  the  valid  Mathematica  license  is

present  in  the  Mathematica  layout,  probably  by  placing  a  mathpass  file  into

$InstallationDirectory/Configuration/Licensing.

Specific Problems

This section describes a number of specific problems you might find when installing or running

webMathematica.  In addition to this  section,  you may wish to look at  the sections on Logging

and the Kernel Monitor, as well as the section on Debugging webMathematica.

Problems Running the Kernel

If the Mathematica kernel cannot run, this is a fatal error for your server. There are two com-

mon causes for this. 

A  first  cause  is  that  the  Mathematica  installation  cannot  be  found;  this  might  happen  if  you

installed Mathematica in a non-standard location. You can resolve this by setting the KernelExeÖ

cutable parameter in MSPConfiguration.xml; this is discussed in detail in Installing the web-

Mathematica Web Application.
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A second cause is that Mathematica cannot find its license and so cannot run. You can test for

this with the  Check Mathematica test.

Problems Running the Front End

Certain  operations  require  the  Mathematica  front  end,  for  example,  the  rendering  of  typeset

images and graphics or the use of any Mathematica notebook API functions. If you are running

on a Unix machine and using the X Window System, make sure you have studied the section on

Configuring for the X Window System.

Problems Testing Xvnc (Unix only)

This is only an issue for running webMathematica under the X Window System.

As  described  in  the  section  on  installation,  it  is  typical  to  run  a  virtual  frame buffer  X  server,

Xvnc,  to  run  the  Mathematica  front  end.  If  this  does  not  seem  to  be  running  correctly  (e.g.

graphics do not work), you can query the running of the frame buffer by using the vncviewer

utility.

vncviewer :1

You will  need to  enter  the  password for  the  Xvnc  server,  and then you will  see  a  view of  the

screen that the server provides. You should see the Mathematica front end running. If there are

any problems, you may see dialog boxes describing the problems.

Problems Testing Xvfb (Unix only)

This is only an issue for running webMathematica under the X Window System.

Xvfb  is  a  virtual  frame buffer  X server that  can run the Mathematica  front  end.  If  it  does not

seem  to  be  running  correctly  (e.g.  graphics  do  not  work),  you  can  query  the  running  of  the

frame buffer by using the xwd utility.

xwd  -display :1 -root | xwud

Under certain configurations, this can be very slow. You can improve the performance by modify-

ing  the bit  depth  of  the  virtual  server,  for  example,  from 24 to  16.  The following will  run the

server with bit depth of 24.
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su tomcat -c "/usr/X11R6/bin/Xvfb :1 -screen 0 800x600x24 "&

The command to run the server with a bit depth of 16 follows.

su tomcat -c "/usr/X11R6/bin/Xvfb :1 -screen 0 800x600x16 "&

Images Do Not Work

If you find that pages that should hold images, such as the plotting examples, do not actually

show any pictures, you should check the logging system; problems will be recorded here.

If you find that typeset images are failing, then you should confirm that the front end is prop-

erly configured.

Mathematica Packages and Applications

If you find that you have problems using functions from Mathematica packages or applications,

then study the section on Mathematica Packages and Applications. A problem may occur if you

try  to  use  code  that  does  not  use  the  Mathematica  package  format,  since  the  postprocessing

code for each request will remove any symbols in the default context.

Kernel Initialization

If you make definitions for symbols that are in the default context with the KernelInitializeÖ

Code configuration setting, they will be cleared and the symbols removed by the postprocessing

code for each request. This also applies to packages that are loaded from the KernelInitializeÖ

Code  and that are not written in the Mathematica package format to make proper use of con-

texts. Any definitions must use their own context for names. You can do this by prepending the

name with  a  context  (for  example  TestNameSpace`Compute)  or  by  making  appropriate  use  of

BeginPackage[] and EndPackage[].

Another point about the use of the KernelInitializeCode  parameter is that certain packages

may require the front end in order to be initialized correctly. You can load these packages into

webMathematica with Developer`UseFrontEnd; this is shown below.

<KernelInitializeCode>
Developer`UseFrontEnd[Needs[ "MyApplication`"]]
</KernelInitializeCode>
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Vertical Alignment in Formatting

If you find that formatted output has vertical text (such as superscript, subscripts, or fractions)

that does not line up, the problem may be that you are formatting into a text-based output and

not using a fixed-width font.  The text-based formatting requires a fixed-width font for vertical

alignment.

Timeout Problems

You can confirm that your computations are failing to complete, due to the request timing out

by  inspecting  the  log  system.  In  this  case  you  should  first  check  the  computations.  Perhaps

there  is  some  problem  in  the  code  being  executed  that  causes  it  to  take  longer  than  antici-

pated. To check this, you could try to run the input in a normal session of Mathematica. If you

think the code is  running correctly,  you could try  to  increase the KernelTimeLimit  configura-

tion parameter.

UnsatisfiedLinkError

If  you  find  that  webMathematica  does  not  work,  you  may  notice  an  UnsatisfiedLinkError

exception in the log files.

Exception in thread "main" java.lang.UnsatisfiedLinkError:MLOpen
at com.wolfram.jlink.NativeLink.MLOpen(Native Method)
at com.wolfram.jlink.NativeLink.<<init>(Unknown Source)
at com.wolfram.jlink.MathLinkFactory.createMathLinkGuts(Unknown=Source)
at com.wolfram.jlink.MathLinkFactory.createMathLink(Unknown=Source)
at com.wolfram.jlink.MathLinkFactory.createKernelLinkGuts(Unknown Source)
at com.wolfram.jlink.MathLinkFactory.createKernelLink(Unknown=Source)

This  means  that  J/Link  is  not  installed  correctly,  specifically  that  the  dynamic  library  has  not

been located by the Java system. This library is typically called libJLinkNativeLibrary.so on

Unix, JLinkNativeLibrary.dll  on Windows, and libJLinkNativeLibrary.jnilib  on Mac OS

X. Certain servlet containers will not load native libraries from inside a web application. In this

case, you should copy SystemFiles from WEB-INF/lib into a general directory and modify the

JLinkNativeLibraryDirectory  configuration  parameter.  Many  servlet  containers,  such  as
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Tomcat, can load native libraries from inside a web application. For these, the version of J/Link

inside  webMathematica  should  work.  If  you  see  this  problem  you  should  contact  support  for

assistance.

Cannot Load JLink`

If you find that webMathematica does not work, you may notice in the servlet log that JLink`

has not been loaded.

Error:: Mathematica cannot load JLink`.
    Check that the JLink Mathematica application has been
    installed as described in the JLink documentation.

This means that you did not install J/Link correctly, specifically that the Mathematica application

J/Link has not been located by Mathematica. Since webMathematica contains its own version of

J/Link, this problem should not be observed, and you should contact support for assistance.

NoClassDefFoundError: TryCatchFinally

If you find that webMathematica does not work, you may notice in the servlet log a report of a

NoClassDefFoundError exception for TryCatchFinally.

500 Internal Server Error
/webMathematica/Examples/Hello.jsp:

javax/servlet/jsp/tagext/TryCatchFinally
java.lang.NoClassDefFoundError: javax/servlet/jsp/tagext/TryCatchFinally
at java.lang.ClassLoader.defineClass0(Native Method)
at java.lang.ClassLoader.defineClass(ClassLoader.java:509)
at java.lang.ClassLoader.defineClass(ClassLoader.java:438)

This error is found when the webMathematica custom JSP tags are used on older servlet contain-

ers that do not support the JSP 1.2 API.

NoClassDefFoundError: JLink Classes

If you find that webMathematica does not work, you may notice in the initial web page or in the

servlet log a report of a NoClassDefFoundError exception. An example is shown below.
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java.lang.NoClassDefFoundError: com/wolfram/jlink/MathLinkException
           at java.lang.Class.newInstance0(Native Method)
           at java.lang.Class.newInstance(Class.java:237)

This  means  that  J/Link  is  not  installed  correctly;  specifically  the  J/Link  Java  archive  has  not

been  located  by  the  Java  system.  This  archive  is  called  JLink.jar.  Since  webMathematica

contains its own version of J/Link, this problem should not be observed, and you should contact

support for assistance.

NoSuchMethodError: KernelData

If you find that webMathematica does not work, you may notice in the initial web page or in the

servlet  log  a  report  of  a  NoSuchMethodError  exception  that  is  generated  inside  of  the  starÖ

tInit method of the KernelData class. An example is shown below.

java.lang.NoSuchMethodError at 
com.wolfram.kerneltools.KernelData.startInit(Unknown Source) at 
com.wolfram.kerneltools.KernelPool.initKernels(Unknown Source) at 
com.wolfram.kerneltools.KernelPoolManager.acquireKernelPool(Unknown 
Source) 

This will occur if you try to run webMathematica with an older version of J/Link. This can hap- 

pen if, at some time in the past, a copy of JLink.jar was installed directly into the Java run- 

time. In general, it  is not a good idea to install  classes into your Java runtime, because these

classes  will  always be loaded even if  a  newer version is  made available,  as  happens with  this

error. The solution is to search in your copy of Java for JLink.jar  and remove it.  You should

also search for and remove the native library JLinkNativeLibrary, which is often found in the

SystemFiles  directory.  webMathematica  has  its  own  copy  of  J/Link  and  there  is  no  need  to

install J/Link into the Java runtime.

Debugging webMathematica

webMathematica  involves running computations inside a server. This poses a number of prob-

lems  and  constraints  for  investigating  why  it  does  not  work  as  you  intend.  The  best  way  to

track down issues is to use Wolfram Workbench to connect to the server and debug your code.
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Not Using Wolfram Workbench

If you do not want to use Wolfram Workbench, you can use messages and print statements to

resolve your problems. You can get message output returned in your web page with MSPGetMesÖ

sages  and  the  output  of  print  statements  with  MSPGetPrintOutput.  The  capture  of  message

and print output is described in the example Messages.jsp. It is probably a good idea to confirm

that your calculations work correctly in an interactive Mathematica session.

In addition to message and print output, you can use the logging and monitor features provided

by  the  system.  These  are  described  in  more  detail  in  the  sections  on  Logging  and  the  Kernel

Monitor.  The  simplest  technique  is  to  look  at  the  files  written  by  the  servlet  engine.  A  more

sophisticated way is to use the monitor, which can be accessed via a URL, for example, http://

localhost:8080/webMathematica/Resources/Tools/KernelMonitor.jsp. If you increase the level of

log output by setting VerboseLogs to true, you will generate more output.

Using Wolfram Workbench

You can use Wolfram Workbench to debug your Mathematica code as it runs in the server. With

this you can do things such as set breakpoints, examine the stack, and catch messages. In this

way  you  can  gain  a  deeper  understanding  of  how  your  code  runs,  thereby  helping  you  to

develop more quickly.  You can do this  for  code loaded into a JSP and for  code that  runs as a

web  service.  For  more  information,  see  the  debugging  with  the  Workbench  sections  of  the

documentation.

Logging

An  administrator  needs  to  confirm  correct  operation  of  a  server  and  track  down  problems  as

they occur. webMathematica helps by providing a variety of different types of logging systems.

webMathematica Logging

webMathematica  provides a flexible logging system that allows you to learn about the running

of your server. This can be useful as a way to track down errors. The system is built on top of
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the popular log4j logging services. The system is configured with files loaded when the server

launches, and can record different levels of event, FATAL, ERROR, WARN, INFO, DEBUG, and TRACE,

ranging from serious to not serious.

Configuration  for  the  webMathematica  logging  system  is  found  in  the  file  log4j.properties

located in  webMathematica/WEB-INF/classes.  The default  provides  four  loggers,  which collect

different types of log information. By default, logging only records events that are at level INFO

and above. Output for all the loggers goes into <path-to-tomcat>/logs.

webMathematica.log core webMathematica log file

KernelEvents.log kernel events, such as evaluations, messages, and print 
output

JobEvents.log logging for jobs that support queues

Default webMathematica log files.

The core webMathematica log file is the core main logger that records many different types of

event. The request log file contains logging for each request, and is a simple way to see activity

to the site. The kernel log file shows information about how the kernel is used. In particular, it

contains message output (at the WARN level) and print output (at the INFO level).

The folder webMathematica/WEB-INF/classes/samples contains a sample logging configuration

file,  log4j.properties.DEBUG,  which  turns  on  logging  at  the  DEBUG  level.  It  also  contains

log4j.properties-sample,  a  logging  file  with  more  comments,  and  the  original  file,

log4j.properties.BACK.  To  activate  one  of  these,  copy  it  to  webMathematica/WEB-INFÖ

/classes,  rename  it  to  log4j.properties,  and  restart  the  server.  The  log  files  will  collect 

information at the new level. This might be a good way to track down problems in your webMath-

ematica server.

To  configure  the  logging  system  at  more  detail,  you  could  study  log4j.properties-sample;

then you should probably consult one of the many references that exist for log4j.

Server Logging

One key place to search for information on problems is the server logging system. Under Tom-

cat,  typical  logging  files  are  <path-to-tomcat>/logs/localhost_log.YYYY-MM-DD.txt,  where

the filename includes the date. For other servlet containers you will need to study the relevant
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documentation.  If  the log file  is  empty,  it  may indicate that  the user  running the servlet  con-

tainer does not have permission to write to the log file directory.

The log file records serious errors; if your system does not function correctly at startup time, it

would  be  good  to  look  here.  For  example,  if  the  configuration  file  is  not  found  or  the  kernel

cannot  be launched,  this  will  be  recorded in  the log  file.  Later,  if  there  is  a  serious  error  that

requires shutting down a kernel, this is also recorded.

Note  that  the  server  logs  do  not  show  webMathematica  specific  logging.  This  comes  in  the

webMathematica logging system.

The Kernel Monitor

The kernel monitor is a servlet that collects information on the running of your site. You should

be  able  to  find  the  monitor  via  the  URL  http://localhost:8080/webMathematica/Resources/

Tools/KernelMonitor.jsp.  (You  may  have  some  different  URL  for  accessing  your  server.)  Upon

access, the monitor brings up a page showing the current status of webMathematica, describing

various parameters of the site, and giving status information for each kernel. If you look at this

page, access some JSPs, and then look at the page again, you should see updates, such as a

change in the number of times kernels have been accessed.

For security purposes it would be sensible to restrict access to the kernel monitor. If the servlet

engine is accessed via an Apache web server, access can be restricted in the server configura-

tion files. The section on Apache and Tomcat describes how this can be done.

Reporting Problems

If you have been unable to resolve your problem, and you are eligible for support, you should

prepare  the  following  information.  The  more  detailed  the  information,  the  easier  it  will  be  to

track down the problem.

1. The version of webMathematica you are using

2. The version of Mathematica you are using

3. Your computer operating system version (e.g., Windows 2000)

4. The servlet engine you are using
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5. The HTTP server you are using (if applicable, e.g., Apache)

6. A one- or two-line summary of the problem, including any steps that may be necessary to
reproduce it

In addition, for installation problems, the following items will be very useful

7. A copy of the initial HTML page

8. A copy of the log files

This information should then be supplied with any request for support.

webMathematica User Guide     187





      Configuration





CheckToExpression

CheckToExpression
whether a security check should be applied to ToExpression

MORE INFORMATION

† CheckToExpression is a configuration setting that specifies whether a security check should be 
applied to the Mathematica function ToExpression. The default value is true and it is not common 
that this should be changed. More information on this and other security issues can be found in the 
Advanced Topics: Security section.

EXAMPLES

Basic Examples  (1)

A sample setting for CheckToExpression is shown below.

<CheckToExpression>
 false
</CheckToExpression>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide

† Security in webMathematica User Guide
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CollectStreams

CollectStreams 
whether streams opened during a request should be automatically closed

MORE INFORMATION

† CollectStreams is a configuration setting that specifies whether streams opened in the request 
should be closed when the request ends. By default, this is true, which helps to limit the increase in 
resources used by Mathematica and boost reliability.

EXAMPLES

Basic Examples  (1)

A sample setting for CollectStreams is shown below.

<CollectStreams>
 false
</CollectStreams>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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FileUploadSizeLimit

FileUploadSizeLimit 
the limit on the size of files that can be uploaded

MORE INFORMATION

† FileUploadSizeLimit is a configuration setting that specifies the maximum size of files that are 
uploaded to the server. 

EXAMPLES

Basic Examples  (1)

A sample setting for FileUploadSizeLimit is shown below.

<FileUploadSizeLimit>
 1000000
</FileUploadSizeLimit>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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FrontEndExecutable

FrontEndExecutable 
the path to the front end executable

MORE INFORMATION

† FrontEndExecutable is a configuration setting that sets the path of the front end executable. Typi-
cally, the front end is found in the same location as the Mathematica kernel and there is no need to 
modify this setting.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below.

<FrontEndExecutable>
D:\Applications\Wolfram\Mathematica\7.0\Mathematica.exe
</FrontEndExecutable>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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FrontEndLaunchFlags

FrontEndLaunchFlags 
flags to use when the front end is launched

MORE INFORMATION

† FrontEndLaunchFlags is a configuration setting that gives any special flags you want to set on the 
command line for the launch of the Mathematica front end. Typically this is not needed, but one 
example is that you might want to set the password file that is used.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below.

<FrontEndLaunchFlags>
-display :1 -nogui -geometry 1000x500+10+10
</FrontEndLaunchFlags>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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JLinkNativeLibraryDirectory

JLinkNativeLibraryDirectory 
sets the location of the J/Link native library

MORE INFORMATION

† JLinkNativeLibraryDirectory is a configuration setting that specifies the location of the J/Link 
native library. Typically, webMathematica finds the J/Link native library automatically so it is not 
necessary to use this setting.

EXAMPLES

Basic Examples  (1)

A sample setting for JLinkNativeLibraryDirectory is shown below.

<JLinkNativeLibraryDirectory>
 d:\Mathematica\JLink\SystemFiles\Libraries\Windows
</JLinkNativeLibraryDirectory>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KeepFrontEndAlive

KeepFrontEndAlive 
whether the front end should be kept running after usage

MORE INFORMATION

† KeepFrontEndAlive is a configuration setting that sets whether the front end is kept running after it 
has been launched and used. By default, it is kept running and this leads to improved performance. 
Only special circumstances would cause it to shut down.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below. This will make the front end exit after it has been used.

<KeepFrontEndAlive>
false
</KeepFrontEndAlive>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelAcquireCode

KernelAcquireCode 
Mathematica code to run when a kernel is acquired

MORE INFORMATION

† KernelAcquireCode is a configuration setting giving Mathematica code that runs when a kernel is 
acquired by the server to start a new computation.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below.

<KernelAcquireCode>
MyApplication`SetupPage[]
</KernelAcquireCode>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelAcquireLimit

KernelAcquireLimit 
the number of requests a kernel can serve

MORE INFORMATION

† KernelAcquireLimit is a configuration setting that sets the number of requests a kernel can serve. 
After this limit is reached, the kernel is shut down and a new one is started.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below. This means that the kernel will be restarted every 100 times it is used.

<KernelAcquireLimit>
100
</KernelAcquireLimit>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelBaseMemoryLimit

KernelBaseMemoryLimit 
memory limit for continuous usage

MORE INFORMATION

† KernelBaseMemoryLimit is a configuration setting that sets the limit in bytes for the base amount of 
memory that a Mathematica kernel can use. The base amount of memory is measured as the memory 
usage at the start or end of a computation, and is not influenced by temporary usages of memory 
inside of a calculation. When the memory limit is exceeded the kernel is restarted. To limit temporary 
usages you should use KernelPeakMemoryLimit.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below. This sets the limit to 40000000 bytes.

<KernelBaseMemoryLimit>
40000000
</KernelBaseMemoryLimit>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelConnectLimit

KernelConnectLimit 
the length of time for the kernel to connect

MORE INFORMATION

† KernelConnectLimit is a configuration setting that sets the maximum amount of time that the server 
waits for the kernel to connect. It is unlikely that you would need to change this. If the kernel has not 
connected within this time an error is found, this problem needs to be resolved since the server 
cannot operate if the kernel cannot be launched.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below, which waits for a maximum of 100000ms.

<KernelConnectLimit>
100000
</KernelConnectLimit>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelDestroyCode

KernelDestroyCode
Mathematica code to run during kernel shutdown

MORE INFORMATION

† KernelDestroyCode is a configuration setting giving Mathematica code that runs when a kernel is 
being shutdown by the server. Note that this code is not run if the kernel is shut down due to an 
exception, such as a timeout or a memory limit.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below.

<KernelDestroyCode>
MyApplication`ShutdownConnection[]
</KernelDestroyCode>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelExecutable

KernelExecutable 
the path to the kernel executable

MORE INFORMATION

† KernelExecutable is a configuration setting that sets the path the kernel executable. If Mathematica 
is installed in a standard location for your platform there is no need to set this. However, if you have 
installed Mathematica for your web server in a non-standard location, then you will need to set 
KernelExecutable.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below.

<KernelExecutable>
D:\Applications\Wolfram\Mathematica\7.0\MathKernel.exe
</KernelExecutable>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelInitializeCode

KernelInitializeCode 
Mathematica code to run during kernel startup

MORE INFORMATION

† KernelInitializeCode is a configuration setting giving Mathematica code that runs when a kernel is 
launched by the server. It can be used to load common packages and tools that are used by the 
server.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below. This loads an application and then uses a function from the application. 
Notice how it has to use the fully qualified name for the function.

<KernelInitializeCode>
Needs[ "MyApplication`"];
MyApplication`LaunchConnection[];
</KernelInitializeCode>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelLaunchFlags

KernelLaunchFlags
flags to use when the kernel is launched

MORE INFORMATION

† KernelLaunchFlags is a configuration setting that gives any special flags that you want to set on the 
command line for the launch of the Mathematica kernel. Typically this is not needed, but one example 
is that you might want to set the password file that is used.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below.

<KernelLaunchFlags>
-pwfile /home/users/webserver/pwfile
</KernelLaunchFlags>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelNumber

KernelNumber 
the number of kernels in a pool

MORE INFORMATION

† KernelNumber is a configuration setting that sets the number of kernels that are used by a kernel 
pool. A kernel pool is a group of Mathematica kernels that can be specially configured and is docu-
mented in the Advanced Topics: Multiple Kernel Pools section.

EXAMPLES

Basic Examples  (1)

If you increase the number of kernels in a pool, then you would use this setting. A sample setting is shown 
which sets the number to 4.

<KernelNumber>
4
</KernelNumber>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide

† Kernel Pools in webMathematica User Guide
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KernelPeakMemoryLimit

KernelPeakMemoryLimit 
memory limit for temporary usage

MORE INFORMATION

† KernelPeakMemoryLimit is a configuration setting that sets the limit in bytes for the peak amount of 
memory that a Mathematica kernel can use. The peak amount of memory means any temporary 
usage of memory that might happen during a calculation. When the memory limit is exceeded the 
kernel is restarted. To limit the base amount of memory you should use KernelBaseMemoryLimit.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below. This sets the limit to 60000000 bytes.

<KernelPeakMemoryLimit>
60000000
</KernelPeakMemoryLimit>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelPool

KernelPool
configuration section for a particular kernel pool

MORE INFORMATION

† KernelPool specifies the configuration to use for a new kernel pool. A kernel pool is a group of 
Mathematica kernels that can be specially configured and is documented in the Advanced Topics: 
Multiple Kernel Pools section.

EXAMPLES

Basic Examples  (1)

A sample setting for a kernel pool is shown below. A kernel pool needs to specify at least the name of the 
pool and the pattern for URLs that will use this pool.

<KernelPool>
  <KernelPoolName>General</KernelPoolName>
  <URLPattern>/*</URLPattern>
  <KernelNumber>2</KernelNumber>
</KernelPool>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide

† Kernel Pools in webMathematica User Guide
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KernelPoolName

KernelPoolName 
the name of a kernel pool

MORE INFORMATION

† KernelPoolName is a configuration setting that specifies the name of a kernel pool. A kernel pool is a 
group of Mathematica kernels that can be specially configured and is documented in the Advanced 
Topics: Multiple Kernel Pools section.

EXAMPLES

Basic Examples  (1)

A sample setting for a kernel pool is shown below. This shows how the name is set.

<KernelPool>
  <KernelPoolName>General</KernelPoolName>
  <URLPattern>/*</URLPattern>
  <KernelNumber>2</KernelNumber>
</KernelPool>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide

† Kernel Pools in webMathematica User Guide
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KernelReleaseCode

KernelReleaseCode 
Mathematica code to run when a kernel is released

MORE INFORMATION

† KernelReleaseCode is a configuration setting giving Mathematica code that runs when a kernel is 
released by the server at the end of a computation. Note that this code is not run if the kernel is shut 
down due to an exception, such as a timeout or a memory limit.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below.

<KernelReleaseCode>
MyApplication`TeardownPage[]
</KernelReleaseCode>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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KernelTimeLimit

KernelTimeLimit 
the maximum time for each computation

MORE INFORMATION

† KernelTimeLimit is a configuration setting that sets the maximum amount of time for which a kernel 
can run a computation. This is an important feature that maintains the reliability of the server.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below, which allows any calculation that takes less than 100000ms.

<KernelTimeLimit>
100000
</KernelTimeLimit>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide
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SecurityConfigurationFile

SecurityConfigurationFile
the name of the security configuration file

MORE INFORMATION

† SecurityConfigurationFile is a configuration setting that specifies the location of the security 
configuration file for a kernel pool.

† The setting is relative to the base of the web application.

EXAMPLES

Basic Examples  (1)

A sample setting is shown below. This sets the security file to be the file ComputeSiteSecurity.m found in 
the WEB-INF directory.

<SecurityConfigurationFile>
  /WEB-INF/ComputeSiteSecurity.m
</SecurityConfigurationFile>

A sample contents for the security file is shown below. This is a very conservative security model, which 
allows all symbols in Global` context as well as a small number of system symbols.

{
"AllowedContexts" -> {"Global`"}
,
"AllowedSymbols" -> 
    HoldComplete[ Plus, Times, Power, HoldComplete]
}
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TUTORIALS

† webMathematica User Guide

† Security in webMathematica User Guide

† Configuration in webMathematica User Guide

† Kernel Pools in webMathematica User Guide
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URLPattern

URLPattern
the pattern to map URLs to a kernel pool

MORE INFORMATION

EXAMPLES

Basic Examples  (1)

A sample setting for a kernel pool is shown below. This shows that the URLPattern will use this pool for  
any URL that has Compute after the web application base. For example, the URL http://webMathematica/ 
Compute/special/tool.jsp will use this kernel pool.

<KernelPool>
  <KernelPoolName>General</KernelPoolName>
  <URLPattern>/Compute</URLPattern>
  <KernelNumber>2</KernelNumber>
</KernelPool>

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide

† Kernel Pools in webMathematica User Guide

214     webMathematica User Guide



Functions





HTMLCheckbox

HTMLCheckbox@nameD 
returns an HTML input tag of type checkbox

HTMLSelect@name, True FalseD 
checks/unchecks the checkbox

MORE INFORMATION

† The HTML functions are contained in a package, MSP`HTML`, which is loaded as part of the webMathe-
matica layout.

† The function HTMLCheckbox provides a useful way to generate an input checkbox tag with webMathe-
matica. 

† HTMLCheckbox takes the name to use when the checkbox is submitted as an argument.

† If a second argument is given, it is used to determine whether or not the box is checked.

EXAMPLES

Basic Examples  (1)

You can demonstrate how the function works by loading the package.

In[1]:= Needs@ "MSP`HTML`"D

In[2]:= HTMLCheckbox@ boxnameD

Out[2]= <input type='checkbox' name='boxname'ê>

If a second argument is given, it is used to determine whether or not the box is checked. In the following 
example the checkbox is checked.

In[3]:= HTMLCheckBox@boxname, 10 > 5D

Out[3]= <input type='checkbox' name='boxname' checked='checked'ê>

SEE ALSO

HTMLFormat  ‰  HTMLTableForm  ‰  HTMLSelect 
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TUTORIALS

† webMathematica User Guide

† HTML Formatting in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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HTMLFormat

HTMLFormat@exprD 
formats an expression into HTML such that numbers and powers use superscript notation

MORE INFORMATION

† The HTML functions are contained in a package, MSP`HTML`, which is loaded as part of the webMathe-
matica layout.

† HTMLFormat provides some useful formatting functions into HTML. It is suitable for formatting small 
expressions such as numbers as shown below.

† HTMLFormat is less suitable for formatting large expressions, since everything will come out in 
InputForm.

† For larger expressions it is recommended to use one of the versions of the formatting function MSPForÖ
mat  to gain a result in an image format or MathML.

EXAMPLES

Basic Examples  (1)

You can demonstrate how the function works by loading the package.

In[1]:= Needs@ "MSP`HTML`"D

In[2]:= HTMLFormat@ x^2D

Out[2]= x<sup>2<êsup>

In[3]:= HTMLFormat@10.!D

Out[3]= 3.6288&Ò160;10<sup>6<êsup>

It is less suitable for formatting large expressions, since everything will come out in InputForm.

In[4]:= Nest@ 1 ê H1 - ÒL &, x, 5D

Out[4]=
1

1 -
1

1-
1

1-
1

1-
1

1-x
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In[5]:= HTMLFormat@% D

Out[5]= 1&Ò160;-&Ò160;1&Ò160;-&Ò160;1&Ò160;-&Ò160;1&Ò160;-&Ò160;1&Ò160;-&Ò160;x<sup>-1<êsup><sup>-1<ê
sup><sup>-1<êsup><sup>-1<êsup><sup>-1<êsup>

SEE ALSO

HTMLTableForm  ‰  HTMLSelect  ‰  HTMLCheckbox

TUTORIALS

† webMathematica User Guide

† HTML Formatting in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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HTMLSelect

HTMLSelect@options, nameD 
returns an HTML select tag with the given set of options

HTMLSelect@options, name, defaultD 
sets the default

MORE INFORMATION

† The HTML functions are contained in a package, MSP`HTML`, which is loaded as part of the webMathe-
matica layout.

† The function HTMLSelect provides a useful way to generate select tags with webMathematica. 

† It is also possible to set selections by using the option SelectedOptions. 

† HTMLTableForm takes the following options.

      SelectedValues initial selection based on values

      SelectedOptions initial selection based on options

      OptionAttributes attributes to apply to the HTML select tag

EXAMPLES

Basic Examples  (1)

You can demonstrate how the function works by loading the package.

In[1]:= Needs@ "MSP`HTML`"D

The function HTMLSelect provides a useful way to generate select tags with webMathematica. It takes a list 
of the different options and the name to be used when the selection is submitted. Its operation is shown 
below.

In[2]:= HTMLSelect@ 8"a", "b", "c"<, "arg1"D

Out[2]= <select name='arg1'>
<option value='1'>a<êoption>
<option value='2'>b<êoption>
<option value='3'>c<êoption>

<êselect>
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It is also possible to set selections by using the option SelectedOptions. In this example, the option 
labeled "a" will be selected.

In[3]:= HTMLSelect@ 8"a", "b", "c"<, "arg1", SelectedOptions Ø "a"D

Out[3]= <select name='arg1'>
<option value='1' selected='selected'>a<êoption>
<option value='2'>b<êoption>
<option value='3'>c<êoption>

<êselect>

By default, the values for the option tags are chosen automatically. It is also possible to set these with an 
argument.

In[4]:= HTMLSelect@ 8"a", "b", "c"<, 8"x", "y", "z"<, "arg1"D

Out[4]= <select name='arg1'>
<option value='x'>a<êoption>
<option value='y'>b<êoption>
<option value='z'>c<êoption>

<êselect>

The option SelectedValues can be used to set a selection based on the values.

In[5]:= HTMLSelect@ 8"a", "b", "c"<, 8"x", "y", "z"<, "arg1", SelectedValues Ø "y"D

Out[5]= <select name='arg1'>
<option value='x'>a<êoption>
<option value='y' selected='selected'>b<êoption>
<option value='z'>c<êoption>

<êselect>

The selection options can take a list of values to set a multiple selection.

In[6]:= HTMLSelect@ 8"a", "b", "c"<, 8"x", "y", "z"<, "arg1", SelectedValues Ø 8"x", "y"<D

Out[6]= <select name='arg1'>
<option value='x' selected='selected'>a<êoption>
<option value='y' selected='selected'>b<êoption>
<option value='z'>c<êoption>

<êselect>

If no values are given, the SelectedValues option can use the numerical values.

In[7]:= HTMLSelect@ 8"a", "b", "c"<, "arg1", SelectedValues Ø 83<D

Out[7]= <select name='arg1'>
<option value='1'>a<êoption>
<option value='2'>b<êoption>
<option value='3' selected='selected'>c<êoption>

<êselect>

SEE ALSO

HTMLFormat  ‰  HTMLTableForm  ‰  HTMLCheckBox
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TUTORIALS

† webMathematica User Guide

† HTML Formatting in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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HTMLTableForm

HTMLTableForm@data, optsD 
formats data into an HTML table

HTMLTableForm@data, fun, optsD 
uses the function fun to format each element

MORE INFORMATION

† The HTML functions are contained in a package, MSP`HTML`, which is loaded as part of the webMathe-
matica layout.

† If you wish to use it in Mathematica outside of webMathematica, you will need to install and load it 
separately.

† The default formatting function for HTMLTableForm is HTMLFormat. 

† Any string arguments to HTMLTableForm are assumed to be already formatted and no more format-
ting is applied. This allows it to take the output of other MSP functions such as MSPShow or 
HTMLFormat.

† HTMLTableForm takes the following options.

      TableHeadings headings for the table

      TableAttributes attributes to apply to the HTML table

EXAMPLES

Basic Examples  (1)

You can demonstrate how the function works by loading the package.

In[1]:= Needs@"MSP`HTML`"D

224     webMathematica User Guide



The function HTMLTableForm takes an input and formats it into an HTML table.

In[2]:= HTMLTableForm@ 88a, b, c<, 8d, e, f<<D

Out[2]= <table border='1'>
<tr>
<td>a<êtd>
<td>b<êtd>
<td>c<êtd>

<êtr>
<tr>
<td>d<êtd>
<td>e<êtd>
<td>f<êtd>

<êtr>
<êtable>

It takes a TableHeadings option, which works similarly to that of TableForm.

In[3]:= HTMLTableForm@ 88a, b, c<, 8d, e, f<<, TableHeadings Ø 88r1, r2<, 8c1, c2, c3< <D

Out[3]= <table border='1'>
<thê>
<th>c1<êth>
<th>c2<êth>
<th>c3<êth>
<tr>
<th>r1<êth>
<td>a<êtd>
<td>b<êtd>
<td>c<êtd>

<êtr>
<tr>
<th>r2<êth>
<td>d<êtd>
<td>e<êtd>
<td>f<êtd>

<êtr>
<êtable>

If you wish to apply special formatting to each element, you can provide a formatting function as a second 
element. The formatting function must return a string. Here every element is formatted into MathML.

In[4]:= HTMLTableForm@ 88x^2, Sin@xD<<, ExportString@Ò, "MathML"D &D

Out[4]= <table border='1'>
<tr>
<td><math xmlns='http:êêwww.w3.orgê1998êMathêMathML'>

<semantics>
<msup>
<mi>x<êmi>
<mn>2<êmn>

<êmsup>
<annotation-xml encoding='MathML-Content'>
<apply>
<powerê>
<ci>x<êci>
<cn type='integer'>2<êcn>

<êapply>
<êannotation-xml>

<êsemantics>
<êmath><êtd>

<td><math xmlns='http:êêwww.w3.orgê1998êMathêMathML'>
<semantics>
<mrow>
<mi>sin<êmi>
<mo>&Ò8289;<êmo>
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<mi>sin<êmi>
<mo>&Ò8289;<êmo>
<mo>H<êmo>
<mi>x<êmi>
<mo>L<êmo>

<êmrow>
<annotation-xml encoding='MathML-Content'>
<apply>
<sinê>
<ci>x<êci>

<êapply>
<êannotation-xml>

<êsemantics>
<êmath><êtd>
<êtr>

<êtable>

SEE ALSO

HTMLFormat  ‰  HTMLSelect  ‰  HTMLCheckBox

TUTORIALS

† webMathematica User Guide

† HTML Formatting in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPBlock

MSPBlock@8vari, …<, bodyD 
interpret the argument variables and replace in the body

MSPBlock@8vari, …<, body, defvalueD 
if any of the variables do not have values, defvalue is returned

MORE INFORMATION

† This is one of the key ways to work with variables from the HTTP request. 

† MSPBlock takes each of the variables vari, interprets them, and then replaces any occurrences in body 
with the interpreted value. 

† If any variables do not have values, an empty string is returned. 

† The following exceptions can be thrown by MSPBlock.

      MSPException@" ParseError "D if the value cannot be interpreted by Mathematica

      MSPException@" SecurityError "D if the value does not pass the security test

      MSPException@" ValueError "D if the value is not a string, this indicates a programmatic error 
by the page author

      MSPException@" VariableError "D if the variable is not a Mathematica symbol, this indicates a 
programmatic error by the page author

EXAMPLES

Basic Examples  (1)

You can simulate how the functions work by loading the package and setting the security content.

In[1]:= Needs@"MSP`"D;

In[2]:= SetSecurity@D;
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Here the variable $$var is assigned to the value "5+7"; note that the value is a string.

In[3]:= $$var = "5+7";

When MSPBlock evaluates, all occurrences of $$var are replaced by its interpreted value.

In[4]:= MSPBlock@ 8$$var<, 8Hold@ $$varD, $$var<D

Out[4]= 8Hold@5 + 7D, 12<

If the input value cannot be interpreted, an MSPException is thrown.

In[5]:= $$var = "Sin@";

In[6]:= Catch@ MSPBlock@ 8$$var<, 8Hold@ $$varD, $$var<D, _MSPException, ListD

Out[6]= 88$$var, Sin@<, MSPException@ParseErrorD<

If the input value does not pass the security test, an MSPException is thrown.

In[7]:= $$var = "ReadList@\"êetcêpasswd\"D";

In[8]:= Catch@ MSPBlock@ 8$$var<, $$varD, _MSPException, ListD

Out[8]= 88$$var, ReadList@"êetcêpasswd"D<, MSPException@SecurityErrorD<

Input can also be given in MathML.

In[9]:= $$e =
"<math><mrow><mi>sin<êmi><mo>&af;<êmo><mrow><mo>H<êmo><mi>x<êmi><mo>L<êmo><ê

mrow><êmrow>
<êmath>";

In[10]:= MSPBlock@ 8$$e<, $$eD

Out[10]= Sin@xD

SEE ALSO

MSPToExpression  ‰  MSPException 
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TUTORIALS

† webMathematica User Guide

† MSP Functions: Expand.jsp in webMathematica User Guide

† Security in webMathematica User Guide

† Input Variables in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPException

MSPException@typeD 
an exception that can be thrown by webMathematica page commands

MORE INFORMATION

† A number of MSP commands throw an MSPException when some error situation occurs. These are 
caught by the page processing code, but it would be permissible for a page author to catch them and 
process them in some intermediate step.

† The following exceptions can be thrown by MSPBlock.

      MSPException@" ParseError "D if the value cannot be interpreted by Mathematica

      MSPException@" SecurityError "D if the value does not pass the security test

      MSPException@" ValueError "D if the value is not a string, this indicates a programmatic error 
by the page author

      MSPException@" VariableError "D if the variable is not a Mathematica symbol, this indicates a 
programmatic error by the page author

      MSPException@" NoValueError "D if a variable has no value

      MSPException@" VersionError "D if a version mismatch problem is found

EXAMPLES

Basic Examples  (1)

In[1]:= Needs@"MSP`"D;

If a variable cannot be interpreted, a ParseError exception is thrown. Since the values may be entered 
from the client, this does not indicate an author error.

In[2]:= Catch@ MSPToExpression@"f@"D, _MSPException, ListD

ToExpression::sntx : Syntax error in or before "f@".

Out[2]= 88f@, f@<, MSPException@ParseErrorD<

If the result of interpretation does not pass the security check, a SecurityError exception is thrown. Since 
the values may be entered from the client, this does not indicate an author error.

In[3]:= Catch@ MSPToExpression@"ReadList@\"êetcêpasswd\"D"D, _MSPException, ListD

Out[3]= 88ReadList@"êetcêpasswd"D, ReadList@"êetcêpasswd"D<, MSPException@SecurityErrorD<
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If a variable that is not a Mathematica symbol is encountered, a VariableError exception is thrown. This 
usually indicates an author error.

In[4]:= Catch@ MSPValue@x@1DD, _MSPException, ListD

Out[4]= 8x@1D, MSPException@VariableErrorD<

If a value that is not a Mathematica string is encountered, a ValueError exception is thrown. This usually 
indicates an author error.

In[5]:= $$var = Sin@1D

Out[5]= Sin@1D

In[6]:= Catch@ MSPToExpression@$$varD, _MSPException, ListD

Out[6]= 88$$var, Sin@1D<, MSPException@ValueErrorD<

TUTORIALS

† webMathematica User Guide

† Handling Errors in webMathematica User Guide

† Security in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPFormat

MSPFormat@exprD 
format expr in the format style $MSPFormatType

MSPFormat@expr, fmtD 
format expr in the format style fmt

MSPFormat@expr, fmt, typeD 
format expr in the format style fmt, using type as the content type

MORE INFORMATION

† MSPFormat is the key function for formatting results from Mathematica.

† The formatted result can appear in the different format types that Mathematica provides for output 
such as OutputForm, InputForm, StandardForm, TraditionalForm, and MathMLForm. 

† The result can be returned as HTML, an image format, or as MathML. 

† The second argument of MSPFormat is a symbol that selects the Mathematica format type, and the 
third argument is a string that sets the actual content type of the result.

† The result is correctly escaped to be valid HTML that will work in a web page.

† Note that the result must be displayed in a fixed-width font for correct alignment of multiline output.

† An alternative way to format expressions into HTML is provided by the HTML functions.

EXAMPLES

Basic Examples  (1)

You can simulate how the functions work by loading the package.
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The following demonstrates formatting output into HTML using the format OutputForm; it is formatted to a 
page width set by the variable $PageWidth.

In[1]:= Needs@"MSP`"D

In[2]:= MSPFormat@ x + y^2, OutputFormD

Out[2]= <p> <pre>
&Ò160;&Ò160;&Ò160;&Ò160;&Ò160;2
x&Ò160;+&Ò160;y
<êpre><êp>

An alternative to formatting into text is to format into an image; this is done for StandardForm and TradiÖ
tionalForm, creating an image file and saving it on the server. An img tag, which can be used to retrieve 
the image, is then returned as the result. 

In[3]:= MSPFormat@ x + y, StandardFormD

Out[3]= <img src="êwebMathematicaêMSP?MSPStoreID=FileNameBase_874538807&MSPStoreType=imageêgif"
alt="Created by webMathematica" ê>

By default, the images are in GIF format. This can be changed by specifying the format as a third argument. 
Here the image is stored in JPEG format.

In[4]:= MSPFormat@ x + y, StandardForm, "JPEG"D

Out[4]= <img src="êwebMathematicaêMSP?MSPStoreID=FileNameBase_1065528536&MSPStoreType=imageêjpeg"
alt="Created by webMathematica" ê>

It is also possible, though rather strange, to get a text-based format type (for example OutputForm) 
rendered into an image.

In[5]:= MSPFormat@ x + y, OutputForm, "GIF"D

Out[5]= <img src="êwebMathematicaêMSP?MSPStoreID=FileNameBase_1061883558&MSPStoreType=imageêgif"
alt="Created by webMathematica" ê>

The width that is used for typeset images is set by the variable $TypesetImageWidth.

An alternative way to generate images is with the function MSPExportImage. For information on image 
generation, see the section Displaying Mathematics and Graphics.
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If the format is set to MathMLForm, the system will format the expression into MathML. 

In[6]:= Needs@"MSP`"D

In[7]:= MSPFormat@ Sin@xD^2, MathMLFormD

Out[7]= <math>
<mrow>

<msup>
<mi>sin<êmi>
<mn>2<êmn>

<êmsup>
<mo>&af;<êmo>
<mrow>

<mo>H<êmo>
<mi>x<êmi>
<mo>L<êmo>

<êmrow>
<êmrow>
<êmath>

In addition, you can specify a content type of RawMathML. This can be useful to get the MathML for the 
StandardForm rendering of an expression. This output is raw in the sense that it does not use any reference 
to a plug-in, applet, or special browser that would be necessary to activate the MathML.

In[8]:= MSPFormat@ Sin@xD^2, StandardForm, "RawMathML"D

Out[8]= <math>
<msup>

<mrow>
<mi>Sin<êmi>
<mo>&af;<êmo>
<mrow>

<mo>@<êmo>
<mi>x<êmi>
<mo>D<êmo>

<êmrow>
<êmrow>
<mn>2<êmn>

<êmsup>
<êmath>

 More information on working with MathML is provided in the section MathML.

TUTORIALS

† webMathematica User Guide

† Formatting in webMathematica User Guide

† Displaying Mathematics and Graphics in webMathematica User Guide

† HTML Formatting in webMathematica User Guide

† MathML in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPGetMessages

MSPGetMessages@D 
return all messages generated by evaluations in the current kernel

MORE INFORMATION

† MSPGetMessages gives a way to obtain any messages that have been generated by evaluations in the 
current kernel. It returns a list of strings, where each string contains the formatted contents of the 
message.

EXAMPLES

Basic Examples  (1)

This function cannot be demonstrated in a normal evaluation; it must be part of a running server. The 
example Messages.jsp demonstrates the use of MSPGetMessages.

SEE ALSO

MSPGetPrintOutput

TUTORIALS

† webMathematica User Guide

† Getting Messages: Messages.jsp in webMathematica User Guide

† Logging in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPGetPrintOutput

MSPGetPrintOutput@D 
return the text of all print statements evaluated by the current kernel

MORE INFORMATION

† MSPGetPrintOutput gives a way to obtain the output of all print statements that have been processed 
by the current kernel. It returns a list of strings, where each string contains the formatted contents of 
the message.

EXAMPLES

Basic Examples  (1)

This function cannot be demonstrated in a normal evaluation; it must be part of a running server. The 
example Messages.jsp demonstrates the use of MSPGetMessages.

SEE ALSO

MSPGetMessages

TUTORIALS

† webMathematica User Guide

† Getting Messages: Messages.jsp in webMathematica User Guide

† Logging in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPGetUploadFile

MSPGetUploadFile@D 
receive an HTTP upload file

MORE INFORMATION

† This provides a useful utility function for uploading files from the client to the server using multipart/
form-data submissions. 

† The contents of the file are saved in a new file on the server, and the name of this file is returned. 

† The file on the server will eventually be cleared in a way similar to the clearing of image and other 
temporary files. 

† The result of MSPGetUploadFile is a list of rules that show the filename on the server, the original 
filename on the client, and the content type. 

      " FileName " the name of the file on the server

      " OriginalFileName " the original name of the file before upload

      " ContentType " the content type of the file

Note that parameters that are present in the HTTP headers become available as $$ variables after the use 
of MSPGetUploadFile or MSPGetUploadFileList. After this they can be used in the normal way.

There is a maximum size for a file that can be uploaded by MSPGetUploadFile; by default this is 4MB. This 
is set by the configuration parameter FileUploadSizeLimit.

† The following exception can be thrown by MSPGetUploadFile.

      MSPException@
" FileUploadError "D

if an error is encountered while retrieving the upload file

EXAMPLES

Basic Examples  (1)

The function cannot be demonstrated since it must really be part of an actual HTTP transaction with appropri- 
ate information sent from the client. This example just simulates the way that the function can be used with 
Mathematica programming.
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In[1]:= Needs@"MSP`"D

In[2]:= MSPGetUploadFile@D

Out[2]= 9FileName Ø MSPStore2349287_0_1, OriginalFileName -> C:\last.dat, ContentType -> textêplain=

The filename can be extracted with the typical Mathematica commands used for working with rules.

In[3]:= "FileName" ê. %

Out[3]= MSPStore2349287_ 0 _ 1

SEE ALSO

MSPGetUploadFileList

TUTORIALS

† webMathematica User Guide

† Uploading Data: Upload.jsp in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 

238     webMathematica User Guide



MSPGetUploadFileList

MSPGetUploadFileList@D 
receive information on several HTTP upload files

MORE INFORMATION

† This provides a useful utility function for uploading files from the client to the server using multipart/
form-data submissions. 

† The contents of files are saved in new files on the server. 

† Files on the server will eventually be cleared in a way similar to the clearing of image and other 
temporary files. 

† The result of MSPGetUploadFileList is a list of lists of rules that show filenames on the server, 
original filenames on the client, and content types. 

      " FileName " the name of the file on the server

      " OriginalFileName " the original name of the file before upload

      " ContentType " the content type of the file

Note that parameters that are present in the HTTP headers become available as $$ variables after the use 
of MSPGetUploadFile or MSPGetUploadFileList. After this they can be used in the normal way.

There is a maximum size for a file that can be uploaded by MSPGetUploadFileList; by default this is 4MB. 
This is set by the configuration parameter FileUploadSizeLimit.

† The following exception can be thrown by MSPGetUploadFile.

      MSPException@
" FileUploadError "D

if an error is encountered while retrieving the upload file

EXAMPLES

Basic Examples  (1)

The function cannot be demonstrated since it must really be part of an actual HTTP transaction with appropri- 
ate information sent from the client. This example just simulates the way that the function can be used with 
Mathematica programming.
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In[1]:= Needs@"MSP`"D

In[2]:= MSPGetUploadFileList@D

Out[2]= 99FileName Ø MSPStore2349287_0_1, OriginalFileName -> C:\last1.dat, ContentType -> textêplain=,
9FileName Ø MSPStore2349287_0_2, OriginalFileName -> C:\last2.dat, ContentType -> textêplain==

SEE ALSO

MSPGetUploadFile

TUTORIALS

† webMathematica User Guide

† Uploading Data: Upload.jsp in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPLive3D

MSPLive3D@ graphicsD 
include a LiveGraphics3D graphical applet in an HTML page

MORE INFORMATION

† MSPLive3D is a convenient way to work with the LiveGraphics3D graphics applet. 

† The applet displays Mathematica three-dimensional graphics and provides support for features such 
as interactive rotation and resizing.

EXAMPLES

Basic Examples  (1)

The following example embeds the LiveGraphics3D applet in a web page, passing a simple three-dimen-
sional graphics object as input.

<msp:evaluate>
    MSPLive3D[ Graphics3D[ Line[ {{0, 0, 0}, {1, 1, 1}}]]]
</msp:evaluate>

TUTORIALS

† webMathematica User Guide

† Live 3D Plotting: Plot3DLive.jsp in webMathematica User Guide

† LiveGraphics3D in webMathematica User Guide

† Appendix: LiveGraphics3D in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPManipulate

MSPManipulate@expr, 8u, umin, umax<D 
generates interactive web controls that allow interactive manipulation of the value of u

MSPManipulate@expr, 8u, umin, umax, du<D 
allows the value of u to vary between umin and umax in steps du

MSPManipulate@expr, 88u, uinit<, umin, umax, …<D 
takes the initial value of u to be uinit

MSPManipulate@expr, 88u, uinit, ulbl<, umin, umax, …<D 
labels the controls for u with ulbl

MSPManipulate@expr, 8u, u1, u2, …<D 
allows u to take on discrete values u1, u2, …

MSPManipulate@expr, 8u, …<, 8v, …<, …D 
provides controls to manipulate each of the u, v, …

MORE INFORMATION

† MSPManipulate provides a web version of the function Manipulate.

† You must load the MSPManipulate` package to use the webMathematica interactive tools.

† MSPManipulate automatically formats the expression expr into an image.

† MSPManipulate creates the following controls by default.

      8u, min, max< slider ranging in value from min to max

      8u, min, max, step< slider ranging in value from min to max in increments of step

      8u, 8True, False<< checkbox

      8u, 8u1, u2, …<< setter bar for few elements; popup menu for more

      8u< blank input field

      88u, uinit<, …< control with initial value uinit

      98u, uinit, ulbl=, …= control with label ulbl
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† MSPManipulate takes the following options.

      ContainerStyle formatting for the web page container

      ControlPlacement placement of controls

      ControlType type of controls to use

      FormatType the type of formatting to use

      OutputSize the size in pixels for the entire interactive control

† ControlType and ControlPlacement Ø pos options can be given separately for each control.

† The option setting ControlPlacement Ø pos specifies that controls should be placed at position pos 
relative to expr. Possible settings forpos are Bottom, Left, Right, and Top.

† The option setting ContainerStyle Ø 8styles…< gives styles for the web container. Possible style 
settings are:

      "BorderColor" Black color to draw the border 

      "BorderThickness" 1 thickness for the border 

      "BorderStyle" solid style to draw the border 

      "PaddingTop" 10 padding on the top 

      "PaddingBottom" 10 padding on the bottom 

      "PaddingLeft" 10 padding on the left 

      "PaddingRight" 10 padding on the right 

† The option setting ControlsRendering Ø type specifies the style used to render sliders. The default 
setting forpos is "Generic" which gives standard Flash sliders. Alternatively, it can be set to 
"FrontEnd.Windows" or "FrontEnd.Macintosh" which will display with the sliders similar to those 
used by the notebook front end on Windows or Macintosh respectively. A setting of "FrontEnd" will 
display with Macintosh sliders in browsers on Macintosh platforms otherwise it will use the front end 
Windows style.

EXAMPLES

Basic Examples  (1)

The following creates an interactive plot controlled by a slider and a checkbox.

<msp:evaluate>
   MSPManipulate[ 
    Plot[ Cos[var+x], {x,0,2Pi}, Frame -> frame], 
      {var, 0,20}, {frame, {True,False}}]
</msp:evaluate>
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You can change the default style of some of the controls using the ControlType option. The following 
example uses a PopupMenu to represent the choices; without the option a SetterBar would be used.

<msp:evaluate>
   MSPManipulate[ Plot[ fun[x],{x,0,20}], {fun, {Sin, Cos}},
       ControlType -> PopupMenu]
</msp:evaluate>

MSPManipulate always formats its argument into an image; by default it uses StandardForm. However, it 
can be changed to format into TraditionalForm; which is shown in the following.

<msp:evaluate>
   MSPManipulate[ Integrate[ 1/(1^-num),x], {num, 1,20,1},
     FormatType -> TraditionalForm]
</msp:evaluate>

The size of the finished interactive web output can be controlled by the OutputSize option. This has a 
default that tries to keep track of the number of controls. If there is not enough space then scrollbars will be 
added automatically. In the following example a size of 800 by 800 pixels is used.

<msp:evaluate>
   MSPManipulate[ Integrate[ 1/(1^-num),x], {num, 1,20,1},
     OutputSize -> {800,800}]
</msp:evaluate>

Scope  (3)

Style  (1)

The variable can be displayed in different styles using a Style specification.

<msp:evaluate>
   MSPManipulate[ Plot[Sin[x+var],{x,0,2Pi}], 

{{var,0,Style[var, FontSize ->15, FontColor -> Red]}, 0,2Pi}]
</msp:evaluate>

Static Labels  (1)

You can include static expressions that do not render to controls in the list. These are useful for labeling.

<msp:evaluate>
  MSPManipulate[ Plot[Sin[ x+phase],{x,0,2Pi}], 
    "Control Parameter for Phase",

{phase, 0,2Pi}]
</msp:evaluate>
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The label can be displayed in different styles using a Style specification.

<msp:evaluate>
  MSPManipulate[ Plot[Sin[fact x+phase],{x,0,2Pi}], 
    Style[ "Control Parameter for Phase", FontFamily ->"Times"],

{phase, 0,2Pi},
   Style[ "Control Parameter for Factor", FontFamily ->"Times"],
    {fact, 1,20}]
</msp:evaluate>

Control Label Formatting  (1)

If you want to use typesetting or extended font characters in the label for the control you can use StandardÖ
Form or TraditionalForm as a wrapper.

<msp:evaluate>
  MSPManipulate[ Plot[Sin[x+var],{x,0,2Pi}], 

{{var,0,TraditionalForm[Subscript[F,1]]}, 0,2Pi}]
</msp:evaluate>

Options  (4)

ContainerStyle  (1)

The ContainerStyle option can be used to change the border style. Here no border is shown.

<msp:evaluate>
   MSPManipulate[ Plot[Sin[x+var],{x,0,2Pi}], {var, 0,2Pi},
     ContainerStyle -> {"BorderStyle" -> "none"}]
</msp:evaluate>

ControlPlacement  (1)

The ControlPlacement option can be used to change the location of the controls.

<msp:evaluate>
  MSPManipulate[ Plot[Sin[x+var],{x,0,2Pi}], 

{var, 0,2Pi},ControlPlacement -> Left]
</msp:evaluate>
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You can give settings to individual controls.

<msp:evaluate>
  MSPManipulate[ Plot[Sin[fact x+var],{x,0,2Pi}], 

{var, 0,2Pi,ControlPlacement -> Left},
    {fact, 1,20,ControlPlacement -> Right}]
</msp:evaluate>

ControlsRendering  (1)

The ControlsRendering option can be used to change the appearance of sliders. The following gives the 
appearance of a Macintosh type slider.

<msp:evaluate>
  MSPManipulate[ Plot[Sin[x+var],{x,0,2Pi}], 

{var, 0,2Pi},ControlsRendering -> "FrontEnd.Macintosh"]
</msp:evaluate>

The following use the front end style for Macintosh in browsers on Macintosh platforms. Otherwise it uses 
the front end style for Windows.

<msp:evaluate>
  MSPManipulate[ Plot[Sin[x+var],{x,0,2Pi}], 

{var, 0,2Pi},ControlsRendering -> "FrontEnd"]
</msp:evaluate>

FieldSize  (1)

The FieldSize option can be used to change the size of input fields. The following uses a longer input field.

<msp:evaluate>
  MSPManipulate[ Plot[fun[x],{x,0,2Pi}], 

{{fun,Sin}, FieldSize -> 30}]
</msp:evaluate>

SEE ALSO

MSPManipulateHeader  ‰  Manipulate
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TUTORIALS

† webMathematica User Guide

† Interactive Web: SliderPlot.jsp in webMathematica User Guide

† Interactive Web Tools in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPManipulateHeader

MSPManipulateHeader@ $$updateArgs, $$manipulateNumberD 
initializes the webMathematica interactive tools

MORE INFORMATION

† MSPManipulateHeader initializes the webMathematica interactive tools.

† You must load the MSPManipulate` package to use the webMathematica interactive tools.

EXAMPLES

Basic Examples  (1)

This intializes the interactive web tools.

<msp:evaluate>
   MSPManipulateHeader[$$updateArgs, $$manipulateNumber]
</msp:evaluate>

SEE ALSO

MSPManipulate  ‰  Manipulate

TUTORIALS

† webMathematica User Guide

† Interactive Web: SliderPlot.jsp in webMathematica User Guide

† Interactive Web Tools in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPPageDirectory

MSPPageDirectory@D 
returns the full path of the directory in which the current script is being processed

MORE INFORMATION

† MSPPageDirectory can be used to load data files that live in the same directory as the current script. 

† It should be noted that locating files in the script directory may mean that they are visible to an HTTP 
request.

EXAMPLES

Basic Examples  (1)

You can simulate how the function works by loading the package.

In[1]:= Needs@"MSP`"D

In[2]:= MSPPageDirectory@D

Out[2]= C:\Program Files\jakarta-tomcat\webapps\webMathematica\Examples

TUTORIALS

† webMathematica User Guide

† File I/O in  webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPPageOptions

MSPPageOptions@optsD 
set global options about the current page

MORE INFORMATION

† The following options can be set by MSPPageOptions.

      ContentType sets the content type of the returned page

      MinimumVersion requires that the page runs in particular versions of webMathe -  
matica 

† The following exceptions can be thrown by MSPPageOptions.

      MSPException@" VersionError "D if an older version of webMathematica is requested 

The ContentType option provides similar functionality to MSPReturn. It is different in that it returns the 
entire page, whereas  MSPReturn returns only its first argument.

EXAMPLES

Basic Examples  (1)

In this example the ContentType option is set to return MathML. If the browser is configured correctly, it 
will launch an appropriate MathML helper application. 

<msp:evaluate>
    MSPPageOptions[ ContentType -> "text/mathml"]
</msp:evaluate>

<msp:evaluate>
    MSPFormat[ Integrate[ 1/(1-x^3),x], StandardForm, RawMathML]
</msp:evaluate>

250     webMathematica User Guide



In this example the MinimumVersion option is set to require that the page should be run in webMathematica 
Version 3.0 or higher. Otherwise an MSPException will be thrown.

<msp:evaluate>
    MSPPageOptions[ MinimumVersion -> 3.0]
</msp:evaluate>

This option is provided for use in future versions of webMathematica.

SEE ALSO

MSPReturn

TUTORIALS

† webMathematica User Guide

† Returning General Content in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPReturn

MSPReturn@result, contentD 
return the result with the specified MIME content type

MSPReturn@result, content, filenameD 
set the filename associated with the response

MORE INFORMATION

† MSPReturn allows a page to return something that is not an HTML result.

† The three-argument form of MSPReturn is useful when you wish to set the filename associated with 
the response.

EXAMPLES

Basic Examples  (1)

This example returns a Mathematica notebook directly to the client.

<msp:evaluate>
  MSPReturn[ Notebook[ Cell[ "Hello", "Title"]], 
      "application/mathematica"]
</msp:evaluate>

This example returns an XML fragment. These techniques can be useful for making informal web services 
for working with technologies such as Flash or JavaScript that have convenient tools for processing XML.

<msp:evaluate>
  MSPReturn[ ExportString[XMLElement["arg1", {}, {"5 6"}], "XML"], 
      "text/xml"]
</msp:evaluate>
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The three-argument form of MSPReturn is useful when you wish to set the filename associated with the 
response.

<msp:evaluate>
  MSPReturn[ Notebook[ Cell[ "Hello", "Title"]],
      "application/mathematica", "mynotebook.nb"]
</msp:evaluate>

In this case the client might try to use a filename of mynotebook.nb. It should also be noted that for some 
clients, such as Internet Explorer, setting the filename header can cause the display of two Open or Save 
dialog boxes.

TUTORIALS

† webMathematica User Guide

† Returning General Content in webMathematica User Guide

† XML Applications in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPRootDirectory

MSPRootDirectory@D 
return the full path of the root directory of webMathematica

MORE INFORMATION

† MSPRootDirectory returns the full path of the root directory of the webMathematica web application.

EXAMPLES

Basic Examples  (1)

You can simulate how the function works by loading the package.

In[1]:= Needs@"MSP`"D

In[2]:= MSPRootDirectory@D

Out[2]= C:\Program Files\jakarta-tomcat\webapps\webMathematica

TUTORIALS

† webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPSessionVariable

MSPSessionVariable@ symD 
declare the variable sym to be a session variable, with the initial value Null

MSPSessionVariable@ sym, valueD 
set the initial value of the session variable sym to be value

MORE INFORMATION

† This is a scoping construct for declaring a variable to be a session variable. 

† The values of a session variable will be stored in a session managed by the servlet container. 

† Sessions are a standard feature of modern web servers/browsers and are used to store information on 
a server. 

† A session value will live from one call of the server to another.

TUTORIALS

† webMathematica User Guide

† Session Storage of Data: Session.jsp in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPSetDefault

MSPSetDefault@ var, valueD 
set the variable var to value if it does not have a value

MORE INFORMATION

† This is a utility function for setting the default values of variables.

† The following exceptions can be thrown by MSPSetDefault.

      MSPException@" ParseError "D if the value cannot be interpreted by Mathematica

      MSPException@" SecurityError "D if the value does not pass the security test

      MSPException@" ValueError "D if the value is not a string, this indicates a programmatic error 
by the page author

      MSPException@" VariableError "D if the variable is not a Mathematica symbol, this indicates a 
programmatic error by the page author

EXAMPLES

Basic Examples  (1)

You can simulate how the function works by loading the package.

In[1]:= Needs@"MSP`"D

Here $$var has a value, so its value is not modified.

In[2]:= $$var = "5.6"; MSPSetDefault@ $$var, "foo"D; $$var

Out[2]= 5.6

If $$var has no value, MSPSetDefault will set it.

In[3]:= Clear@$$varD; MSPSetDefault@ $$var, "foo"D; $$var

Out[3]= foo
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SEE ALSO

MSPValue

TUTORIALS

† webMathematica User Guide

† Input Variables in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPShow

MSPShow@ graphicsD 
include a graphical image in an HTML page

MORE INFORMATION

† MSPShow is the main way to include graphical results from Mathematica for inclusion in an HTML page. 

† The argument to MSPShow can be something that evaluates to a graphics object, such as a Plot 
command.

EXAMPLES

Basic Examples  (1)

You can simulate how the function works by loading the package.

In[1]:= Needs@"MSP`"D

The argument to MSPShow can be something that evaluates to a graphics object, such as a Plot command. 

In[2]:= MSPShow@ Plot@ Sin@xD, 8x, 0, 2<DD

Out[2]= <img src="êwebMathematicaêMSP?MSPStoreID=FileNameBase_448181998&MSPStoreType=imageêgif"
alt="Created by webMathematica" ê>

In[3]:= MSPShow@ Graphics@ Line@ 880, 0<, 81, 1<<DDD

Out[3]= <img src="êwebMathematicaêMSP?MSPStoreID=FileNameBase_490423745&MSPStoreType=imageêgif"
alt="Created by webMathematica" ê>

TUTORIALS

† webMathematica User Guide

† Graphics: Plot.jsp in webMathematica User Guide

† Displaying Mathematics and Graphics in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPToExpression

MSPToExpression@varD 
interprets the variable var

MSPToExpression@var, fmtD 
uses the format fmt to interpret var

MSPToExpression@ var, fmt, headD 
returns the result wrapped in head

MORE INFORMATION

† MSPToExpression is the webMathematica version of ToExpression; it provides the same functionality 
for turning strings into Mathematica input, but it also carries out a security check.

† You should always use MSPToExpression rather than ToExpression in your code because it provides 
additional security.

† The following exceptions can be thrown by MSPToExpression.

      MSPException@" ParseError "D if the value cannot be interpreted by Mathematica

      MSPException@" SecurityError "D if the value does not pass the security test

      MSPException@" ValueError "D if the value is not a string, this indicates a programmatic error 
by the page author

      MSPException@" NoValueError "D if the variable does not have a value, this indicates a program -  
matic error by the page author

      MSPException@" VariableError "D if the variable is not a Mathematica symbol, this indicates a 
programmatic error by the page author

EXAMPLES

Basic Examples  (1)

You can simulate how the functions work by loading the package and setting the security content.

In[1]:= Needs@"MSP`"D

In[2]:= SetSecurity@D;
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Here the variable $$var is assigned to the value "5+7"; note that the value is a string.

In[3]:= $$var = "5+7";

When MSPToExpression evaluates, the parsed value of $$var is returned.

In[4]:= MSPToExpression@ $$varD

Out[4]= 12

If a variable has no value, an MSPException is thrown.

In[5]:= Clear@ $$varD; MSPToExpression@ $$varD

Throw::nocatch :
Uncaught Throw@$$var, MSPException@NoValueErrorDD returned to top level.

Out[5]= Hold@Throw@$$var, MSPException@NoValueErrorDDD

Like ToExpression, MSPToExpression can take a format type for interpretation.

In[6]:= $$var = "sinHxL"; MSPToExpression@ $$var, TraditionalFormD

Out[6]= Sin@xD

If the input value cannot be interpreted, an MSPException is thrown.

In[7]:= $$var = "Sin@"; Catch@ MSPToExpression@ $$varD, _MSPException, ListD

Out[7]= 88$$var, Sin@<, MSPException@ParseErrorD<

If the input value does not pass the security test, an MSPException is thrown.

In[8]:= $$var = "ReadList@\"êetcêpasswd\"D";
Catch@ MSPToExpression@ $$varD, _MSPException, ListD

Out[8]= 88$$var, ReadList@"êetcêpasswd"D<, MSPException@SecurityErrorD<

Input can also be given in MathML.

In[9]:= $$e = "<math><msqrt><mfrac><mi>x<êmi><mi>y<êmi><êmfrac><êmsqrt><êmath>";

In[10]:= MSPToExpression@ $$eD

Out[10]=
x

y
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MSPToExpression can be used on strings that are computed from input.

In[11]:= $$e = "a,b,c"; MSPToExpression@"8" <> $$e <> "<"D

Out[11]= 8a, b, c<

TUTORIALS

† webMathematica User Guide

† Typeset Images: Integrate.jsp in webMathematica User Guide

† Security in webMathematica User Guide

† Input Variables in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPURLStore

MSPURLStore@data, typeD 
store a string of data of the specified type and return a URL reference

MSPURLStore@data, type, filenameD 
store a string of data of the specified type and return a URL reference that contains a 
suggested filename

MORE INFORMATION

† MSPURLStore stores a string of formatted data in the MSP servlet and returns a URL that can be used 
to retrieve the data. 

† MSPURLStore is an extension of the mechanism for storing images. 

† MSPURLStore can be used to hold input for some plug-in or applet in the client or it could be format-
ted into an img tag. 

EXAMPLES

Basic Examples  (1)

You can simulate how the function works by loading the package.

In[1]:= Needs@"MSP`"D

In[2]:= m = DisplayString@Graphics@Line@ 880, 0<, 81, 1<<DD, "JPEG"D;

In[3]:= MSPURLStore@m, "imageêjpeg"D

Out[3]= êwebMathematicaêMSP?MSPStoreID=FileNameBase_97360396&MSPStoreType=imageêjpeg

The result is a string that can be used as a URL referring to the MSP servlet, which can be used to retrieve 
the data from the store.
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A third argument to MSPURLStore sets a filename in the URL. There are several uses for this functionality, 
such as choosing a helper application for the client. Note that no actual file with this name is created. The 
name is just placed in the URL.

In[4]:= MSPURLStore@m, "imageêjpeg", "file.gif"D

Out[4]= êwebMathematicaêMSPêfile.gif?MSPStoreID=FileNameBase_846174849&MSPStoreType=imageêjpeg

TUTORIALS

† webMathematica User Guide

† Returning General Content in webMathematica User Guide

† MSP Functions Returning Images in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPValue

MSPValue@varD 
returns the value of var; it returns a null string if var has no value

MSPValue@var, defD 
returns the value of var; it returns def if var has no value

MORE INFORMATION

† MSPValue is a utility function that is useful for extracting the value of variables.

† The following exceptions can be thrown by MSPValue.

      MSPException@" ValueError "D if the value is not a string, this indicates a programmatic error 
by the page author

      MSPException@" VariableError "D if the variable is not a Mathematica symbol, this indicates a 
programmatic error by the page author

EXAMPLES

Basic Examples  (1)

You can simulate how the functions work by loading the package.

The value of the variable $$expr is returned.

In[1]:= $$expr = 56; MSPValue@ $$exprD

Out[1]= 56

If $$expr has no value, then a null string is returned.

In[2]:= Clear@$$exprD; MSPValue@ $$exprD

Out[2]=
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Here a default value is returned.

In[3]:= Clear@$$exprD; MSPValue@ $$expr, "x+y"D

Out[3]= x+y

SEE ALSO

MSPValueQ

TUTORIALS

† webMathematica User Guide

† Graphics: Plot.jsp in User Guide

† Input Variables in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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MSPValueQ

MSPValueQ@var1, var2, …D 
returns True if all the variables have values

MORE INFORMATION

† MSPValueQ is a utility function that tests whether variables have values.

EXAMPLES

Basic Examples  (1)

You can simulate how the functions work by loading the package.

In[1]:= Needs@"MSP`"D

The variable $$expr has a value, so the result is True.

In[2]:= $$expr = 56; MSPValueQ@ $$exprD

Out[2]= True

Now $$expr has no value, so the result is False.

In[3]:= Clear@$$exprD; MSPValueQ@ $$exprD

Out[3]= False

All the variables must have values for MSPValueQ to return True.

In[4]:= $$expr = 56; Clear@ $$varD; MSPValueQ@ $$expr, $$varD

Out[4]= False

SEE ALSO

MSPValue
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TUTORIALS

† webMathematica User Guide

† Typeset Images: Integrate.jsp in webMathematica User Guide

† Input Variables in webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 
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Guides





Configuration
webMathematica has a number of ways it can be configured so that its operation can be customized. 

These are some of the settings that can be changed. 

KernelPoolName  ~ the name of a kernel pool

KernelNumber  ~ the number of kernels in a pool

KernelExecutable  ~ the path to the kernel executable for a pool

KernelTimeLimit  ~ the maximum time for each computation

KernelInitializeCode  ~ Mathematica code to run during startup

KernelDestroyCode  ~ Mathematica code to run during shutdown

KernelAcquireCode  ~ Mathematica code to run when a kernel is allocated

KernelReleaseCode  ~ Mathematica code to run when a kernel is released

TUTORIALS

† webMathematica User Guide

† Configuration in webMathematica User Guide

RELATED LINKS

† webMathematica product page
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Formatting
webMathematica provides a number of important ways to format output for finished web pages. This 

includes formatting into text, HTML, GIF, XML, MathML, and other formats. 

MSPFormat  ~ format results into text or image formats

MSPShow  ~ format graphics by creating an image

MSPLive3D  ~ format 3D graphics to allow interactive viewing

MSPGetMessages  ~ display any messages

MSPGetPrintOutput  ~ display any print output

HTMLTableForm  ~ format into an HTML table

HTMLSelect  ~ format into an HTML select

TUTORIALS

† webMathematica User Guide

RELATED LINKS

† webMathematica product page
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webMathematica Tags
webMathematica provides a number of tags for embedding Mathematica results into a web page.

evaluate  ~ halt processing of the current page and return a different result

get  ~ halt processing of the current page and return a different result

set  ~ halt processing of the current page and return a different result

evaluateQueued  ~ halt processing of the current page and return a different result

TUTORIALS

† webMathematica User Guide

RELATED LINKS

† webMathematica product page
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Processing Input
HTTP input variables are a key way to control the operation of a dynamic website. These are typically 

embedded in your input page with <input> tags. webMathematica provides a number of functions for 

working with and processing input. This needs to be done carefully to avoid any security problems.

MSPBlock  ~ secure scoping construct for HTTP input

MSPToExpression  ~ interpret input in a secure way

MSPValue  ~ return the value of an HTTP input variable

MSPValueQ  ~ test if an HTTP input variable as a value

TUTORIALS

† webMathematica User Guide

RELATED LINKS

† webMathematica product page
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Web Interaction
webMathematica provides a number of key functions for working with web features such as HTTP sessions 

and file upload.

MSPReturn  ~ halt processing of the current page and return a different result

MSPSessionVariable  ~ scope a variable to an HTTP session 

MSPGetUploadFile  ~ get the name of a file uploaded with the HTTP request

MSPURLStore  ~ store a result on the server that can be retrieved with a URL

TUTORIALS

† webMathematica User Guide

RELATED LINKS

† webMathematica product page
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webMathematica
webMathematica is a web server version of Mathematica. It allows you to build websites with interactive 

calculations and visualizations driven by Mathematica. It is a key way to deliver technical computing 

solutions in a networked environment.

† Processing Input »

MSPBlock ‰  MSPToExpression ‰  MSPValue ‰  MSPValueQ

† Web Formatting »

MSPFormat ‰  MSPLive3D ‰  MSPGetMessages ‰  MSPGetPrintOutput

† Web Interaction »

MSPReturn ‰  MSPSessionVariable ‰  MSPGetUploadFile ‰  MSPURLStore

† webMathematica Tags »

evaluate ‰  set ‰  get ‰  evaluateQueued

† Configuration »

KernelPoolName ‰  KernelNumber ‰  KernelExecutable ‰  KernelTimeLimit

TUTORIALS

† webMathematica User Guide

RELATED LINKS

† webMathematica product page
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Tags





evaluate

evaluate
tag that evaluates input to Mathematica and insert the formatted result in the output page

MORE INFORMATION

† The evaluate tag is one of the most important tags for creating web material with webMathematica. 
A user places the tag inside of a web Mathematica JSP page, the body of the tag is evaluated, the 
result is formatted and placed into the response to the web response. More information on the opera-
tion of the tags can be found in the section webMathematica Tags.

† There is a large collection of Mathematica commands that can be used inside the tags such as evaluÖ
ate. These provide useful functionality for creating web material with Mathematica. They are useful in 
various ways such as processing request parameters that are the input from a web user, formatting 
results, and using web features such as uploading files and HTTP sessions. More information can be 
found in the section Mathematica Web Functions.

† The results of the computation of the body of an evaluate tag can be formatted in a variety of ways, 
such as into text, HTML fragments, or images. More information on formatting can be found in the 
section on formatting.

EXAMPLES

Basic Examples  (1)

The following example evaluates an integral, and inserts the formatted result in the web page.

<msp:evaluate>
    Integrate[ expr, {var, 0, Infinity}]
</msp:evaluate>

SEE ALSO

evaluateQueued ‰  get ‰  set
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TUTORIALS

† webMathematica User Guide

† Mathematica Web Functions in webMathematica User Guide 

† webMathematica Tags in webMathematica User Guide 

† Evaluation Formatting in webMathematica User Guide 
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evaluateQueued

evaluateQueued
tag that queues input to Mathematica to be evaluated later

MORE INFORMATION

† The evaluateQueued tag is necessary to carry out computations with webMathematica that take 
longer than a single web request. When the evaluateQueued tag is processed, webMathematica 
creates a job object that waits in a queue until a kernel is available to do the calculation and the HTTP 
request returns immediately probably before the computation has even started. At some time in the 
future, the request is run and any results are saved. The web client can make a request to the server, 
using an identifier for the job, at any time to find out what has happened to the request. More informa-
tion can be found in the section on Queuing of Long Calculations.

† The evaluateQueued tag takes the following optional attributes.

      pool attribute that specifies the pool the computation should use

      var attribute that specifies the name of a page variable to hold the 
ID of the job

EXAMPLES

Basic Examples  (1)

The following example queues up a long calculation to be run at a later date. It sets the pool for the 
computation to use and stores the id of the job in a page variable called jobID.

<msp:evaluateQueued pool="Compute" var="jobID">
    longCalculation[]
</msp:evaluateQueued>

SEE ALSO

evaluate ‰  get ‰  set
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TUTORIALS

† webMathematica User Guide

† Queueing of Long Calculations in webMathematica User Guide 

† webMathematica Tags in webMathematica User Guide 
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set

set
set a Mathematica variable with the value of a page expression

MORE INFORMATION

† The set tag is necessary to interact between Mathematica and page expressions. It sets a variable in 
Mathematica from a value of a page variable. Page variables can be used with other tag libraries and 
the expression language features of webMathematica pages. More information on this can be found in 
the section on Extended Page Language.

† The set tag requires the following attributes.

      name attribute that specifies the name of the page variable to hold 
the result

      value attribute that specifies the value to set

EXAMPLES

Basic Examples  (1)

In the following example, the Mathematica variable var is set by the Java variable num.

<msp:set name="var" value="<%= num %>" /> 

SEE ALSO

evaluate ‰  evaluateQueued ‰  get

TUTORIALS

† webMathematica User Guide

† Extended Page Language in webMathematica User Guide 

† webMathematica Tags in webMathematica User Guide 
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get

get
gets the value of a Mathematica expression and sets a page context attribute with it

MORE INFORMATION

† The get tag is necessary to interact between Mathematica and page expressions. It gets a result from 
Mathematica and stores it in a page context attribute. Page context attributes can be used with other 
tag libraries and the expression language features of webMathematica pages. More information on 
this can be found in the section on Extended Page Language.

† The get tag takes the following required attributes.

      name attribute that specifies the name of the page context attribute 
to hold the result

      value attribute that specifies the Mathematica command to be 
evaluated

EXAMPLES

Basic Examples  (1)

In the following example, the variable dValue is set to the result of the Mathematica function Random[].

<msp:get name="dValue" value="Random[]" />

SEE ALSO

evaluate ‰  evaluateQueued ‰  set

TUTORIALS

† webMathematica User Guide

† Extended Page Language in webMathematica User Guide 

† webMathematica Tags in webMathematica User Guide 
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Appendix





Processing a JSP

This  section  will  describe  the  different  stages  that  are  involved  in  processing  a  JSP  for

webMathematica.

A JSP is processed as part of an HTTP transaction. A client sends a request to the server, which

replies  with  a  response.  One  feature  of  HTTP  requests  is  that  they  can  send  parameters  and

values to the server. This is essential for any dynamic behavior, because parameters are used

to select and control the response. The response could be an HTML page. However, it could be

some other content type, such as an image, a Mathematica notebook, or some form of XML.

The  JSP  is  processed  by  the  servlet  container  in  which  it  is  running,  it  is  processed  in  a  top-

down method, so that commands at the top are evaluated before commands lower down. A JSP

interacts  with  webMathematica  by  means  of  the  custom  tags  defined  in  the  webMathematica

tags. A sample page is shown below.

<%@ page language="java"  %>
<%@ taglib uri="http://www.wolfram.com/msp" prefix="msp" %>
<html>
<title>page</title>
<body>
    <msp:evaluate>
        eval1
    </msp:evaluate>
    <msp:evaluate>
      eval2
    </msp:evaluate>
</body>
</html>

The first evaluate tag allocates a Mathematica kernel to use for computations, assigning input

variables  and parameters,  and other  initialization.  Note  that  the  kernel  that  was  allocated will

be available in a clean state.

The evaluate tags then use the allocated Mathematica kernel to evaluate their input. Note that

any assignments or definitions made in one evaluate tag will be visible in another.
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When the page is finished the Mathematica kernel is released, first cleaning it of any definitions

that were made. If any special processing is needed, for example, to deal with exceptions it will

be carried out at this point.

It  should be noted that  there are a number of  other  special  tags that  can be used; these are

detailed in the section on the webMathematica tags, as are more details on the working of the

evaluate tag.
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Mathematica Initialization

This  section  will  briefly  describe  the  initialization  process  for  Mathematica  kernels  as  they  are

launched by webMathematica and how it can be specially configured.

Each Mathematica kernel is launched and initialized as follows.

1. The Mathematica $Path is set so that code inside webMathematica can be loaded.

2. The MSP application is loaded

3. The security system is loaded

4. The image system is set up

5. The memory constraint parameters are set

6. The logging, message, and print systems are set

7. Kernel initialization code is evaluated

Kernel initialization code is set with the KernelInitializeCode configuration parameter, which

is set in MSPConfiguration.xml. A sample setting follows.

<KernelInitializeCode>
Needs[ "MyApplication`"];
MyApplication`LaunchConnection[];
</KernelInitializeCode>

The KernelInitializeCode setting is passed to the Mathematica kernel for evaluation as a last

step of initialization. It can contain extra commands for loading special packages.
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webMathematica Tags

There are a number of tags that are provided by webMathematica. The key tags are those that

allow web pages to interact with Mathematica. The way they operate is discussed in this section.

evaluate evaluate input to Mathematica and insert the result in the 
output page

evaluateQueued queue input to Mathematica to be evaluated later

set set a Mathematica variable with the value of a page 
expression

get get the result of a Mathematica computation and use it to 
set a page expression

Mathematica tags.

These tags are typically embedded in a JSP page, as shown in the following.

<%@ page language="java"  %>
<%@ taglib uri="http://www.wolfram.com/msp" prefix="msp" %>
<html>
<title>page</title>
<body>
    <msp:evaluate>
        eval1
    </msp:evaluate>
    <msp:evaluate>
      eval2
    </msp:evaluate>
</body>
</html>

webMathematica contains many examples of these pages; several are described in detail in the

Examples section.

Request Initialization

The first instance of an evaluate tag causes the kernel to be allocated and initialized. 

290     webMathematica User Guide



Determine the Pool

The first task is to determine which pool is to be used for the request. This is based on the full

name of the JSP using the URLPattern configuation setting.

Allocate the Kernel

A  Mathematica  kernel  is  requested  from  the  kernel  pool.  The  pool  maintains  a  collection  of

Mathematica  kernels waiting for computations. If no kernel is available, the system waits until

one  is  ready.  Using  a  pool  allows  the  system  to  share  Mathematica  kernels  across  multiple

requests, which leads to a faster response time for the system.

Note that each request may get a completely different kernel.  You cannot rely on saving any-

thing in your Mathematica kernel and restoring it the next time.

Assign Input Variables

Any input variables that were sent with the request are then passed to the Mathematica kernel

with their values. For a variable sym and value fun, a Mathematica assignment $$sym = "fun"

is made. This ensures that the value is a Mathematica string, an inert object that will not evalu-

ate  without  some  special  action.  Note  that  input  elements  are  not  the  only  sources  of  vari-

ables.  For  example,  an  image  map  may  cause  transmission  of  variables.  webMathematica

renames  these  input  variables,  and  this  helps  to  ensure  that  they  do  not  interfere  with  your

Mathematica code.

Each  variable  is  scanned  to  verify  that  it  is  a  valid  Mathematica  symbol.  Any  "."  character  is

replaced by a  backquote  (`),  and any underscore  (_)  is  replaced with  a  "U".  This  mapping of

names is consistent with the way that J/Link maps names.

Here are some samples of renamed variables.

Server Variable Mathematica Symbol
input $$input

name.x name`$$x

var_x $$varUx
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Each variable is  then validated to ensure it  only contains letters or digits as well  as the dollar

($) and backquote (`) characters. This prevents an attack that sends a variable starting with an

exclamation (!)  character.  This  would be potentially  dangerous because it  might cause Mathe-

matica to launch an operating system shell.

Each value is turned into a Mathematica string. For this, any backslash (\) and doublequote (")

characters  are  escaped  with  additional  backslash  (\)  characters.  If  the  value  starts  with  an

exclamation (!), a space is added. Finally, doublequotes (") are added around the result.

Server Value Mathematica Value
Sin@x+yD " Sin@x+yD "

!myBoolean " !myBoolean"

"\foo\bar " " \" \\ foo \\ bar \" "

Assign Parameters

Assignments  to  $ServletRequest,  $ServletResponse,  $ScriptName,  $PathInfo,  and

$QueryString appropriate for this request are made in the kernel.

Initialization

The  settings  of  $Context  and  $ContextPath  are  saved,  and  the  lists  used  to  store  messages

and print output are initialized.

If  the configuration parameter  KernelAcquireCode  has  been set  for  the pool  this  will  be exe-

cuted at this time.

evaluate

The evaluate  tag exists  to evaluate Mathematica  commands inside of  a JSP.  The body of  the

tag is evaluated by Mathematica. You can use the full range of MSP functions inside an evaluÖ

ate tag. Each tag uses the kernel that was allocated by the first evaluate tag.

If  any  MSPException  is  thrown,  it  will  be  caught  by  the  processing  code,  and  some  suitable

error message will be inserted. Some of these turn into page errors.
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If  any  MSPReturn  command  is  evaluated,  processing  of  the  current  evaluation  and  all  other

evaluations is terminated immediately, and its argument is returned directly from the JSP. If no

MSPReturn  command  is  encountered,  the  result  of  the  evaluation  is  inserted  into  the  output

stream.

The processing of each evaluation is subject to various constraints.

If  Mathematica  generates  any  messages  or  print  output,  these  are  stored  so  they  can  be

retrieved with MSPGetMessages and MSPGetPrintOutput respectively.

The  result  of  the  evaluate  tag  will  be  formatted  and  returned  in  the  result.  In  the  example

below, the current date will appear in the output page.

<msp:evaluate>
    Date[]
</msp:evaluate>

If  you wish to calculate more than one result  in an evaluate  tag, the different steps must be

separated with a semicolon ';'. The result of the last computation will be formatted and appear

in the output page. In the example below, the numerical result of x+y will appear.

<msp:evaluate>
    x = Sin[5.6];
    y = Sqrt[x];
    x+y
</msp:evaluate>

More information on formatting of the result of evaluate  appears in the section on Evaluation

Formatting.

It should be noted that until the request is finished and the kernel is released, the same kernel

will be used for all the tags evaluate, set, and get, thus any definitions and commands made

in one will be visible in others. These definitions are cleared out when the request is finished.

Request Termination

When the request is finished, all the evaluate tags will  have been processed. At this time the

request will be terminated and the following steps carried out for postprocessing.
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Java Exceptions

If any Java exceptions were thrown while processing the JSP, these are caught and the kernel is

shut down and restarted. The exception is then rethrown and it may be returned with the HTTP

request.

MSPReturn

If  a MSPReturn  was encountered during an evaluation, its argument is returned instead of the

normal output of the JSP.

Set ContentType

The  content  type  is  set.  It  is  specified  by  a  setting  of  the  ContentType  option  of  MSPPageOpÖ

tions or by MSPReturn. The default is text/html.

Clean the Kernel

If the configuration parameter KernelReleaseCode  has been set for the pool, this will  be exe-

cuted at this time. Note that if the kernel has been terminated due to a restart the release code

will not be executed.

The kernel is cleaned so that it can be used again. This involves clearing the values of parame-

ters that were sent with the request and removing all  symbols in the default context. In addi-

tion $Context and $ContextPath are restored to their initial values, any Java object references

are removed, and any open streams are closed.

Release the Kernel

The kernel is released to the pool so that it can be used again.

The set tag exists to use Java to set a Mathematica symbol. Each set tag uses the kernel that

was allocated by request initialization to evaluate its contents.
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The tag takes the following required attributes.

name the name of the Mathematica

variable to hold the result

value Java value

Attributes of the set tag.

In the following example, the Mathematica variable var is set by the Java variable num.

<msp:set name="var" value="<%= num %>" /> 

An example of set is given above.

It should be noted that until the request is finished the same kernel will be used for all the tags

evaluate,  set,  and  get,  thus  any  definitions  and  commands  made  in  one  will  be  visible  in

others. These definitions are cleared out when the request is terminated.

The get tag exists to get a value from Mathematica into Java. Each get tag uses the kernel that

was allocated by request initialization to evaluate its contents.

The tag takes two required attributes, which are described below.

name the name of the page variable to hold the result

value the Mathematica command to be evaluated

Attributes of the get tag.

In the following example, the page variable dValue with type Double is set to the result of the

Mathematica function Random[].

<msp:get name="dValue" value="Random[]" />

An example of get is given above.

It should be noted that until the request is finished the same kernel will be used for all the tags

evaluate,  set,  and  get,  thus  any  definitions  and  commands  made  in  one  will  be  visible  in

others. These definitions are cleared out when the request is terminated.
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evaluateQueued

The evaluateQueued  tag exists  to carry out  long running computations with webMathematica.

It is described in detail in the section on queuing of long calculations.

The tag takes two attributes, which are described below.

var the name of a page variable to hold the job id

pool the pool to use for the computation

Attributes of the evaluateQueued tag.
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Mathematica Web Functions

webMathematica  contains  a  large  number  of  Mathematica  commands  that  can  be  used  inside

the webMathematica tags that provide useful functionality for creating web material with Mathe-

matica.  These  are  useful  in  various  ways  such  as  processing  request  parameters  that  are  the

input from a web user, formatting results, and using web features such as uploading files and

HTTP sessions.

Typically, these commands are used inside of an evaluate tag; more information on these tags

is found in the webMathematica tags section. An example, which calculates an integral and uses

the function MSPFormat to format the result into TraditionalForm, is shown below.

<msp:evaluate>
  MSPFormat[ Integrate[ expr, {var, 0, Infinity}], TraditionalForm]
<msp:evaluate>

The different functions are shown in the following sections.

Processing Input

HTTP input  variables  are  a  key  way to  control  the  operation  of  a  dynamic  website.  These  are

typically embedded in your input page with <input> tags. webMathematica provides a number

of functions for working with and processing input. This needs to be done carefully to avoid any

security problems. The functions are summarized in the following table.

MSPBlock secure scoping construct for HTTP input

MSPToExpression interpret input in a secure way

MSPValue return the value of an HTTP input variable

MSPValueQ test if an HTTP input variable has a value
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Formatting

webMathematica provides a number of important ways to format output for finished web pages.

These  include  formatting  into  text,  HTML,  GIF,  XML,  MathML,  and  other  formats.  These  are

summarized in the following table.

MSPFormat format results into text or image formats

MSPShow format graphics by creating an image

MSPLive3D format 3D graphics to allow interactive viewing

MSPGetMessages display any messages

MSPGetPrintOutput display any print output

HTMLTableForm format into an HTML table

HTMLSelect format into an HTML select

Web Interaction

webMathematica  provides  a  number  of  key  functions  for  working  with  web  features  such  as

HTTP sessions and file upload. These are summarized in the following table.

MSPReturn halt processing of the current page and return a different 
result

MSPSessionVariable scope a variable to an HTTP session

MSPGetUploadFile get the name of a file uploaded with the HTTP request

MSPURLStore store a result on the server that can be retrieved with a 
URL
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Site Configuration

This section summarizes how to configure a webMathematica  site. Most configuration informa-

tion is held in the file MSPConfiguration.xml. The contents of this file are used to initialize the

server and individual Mathematica kernels.

MSPConfiguration.xml

MSPConfiguration.xml  is  the  central  configuration  file  for  webMathematica.  A  sample  file  is

shown below.

<MSPConfiguration>
    <KernelPool>
        <KernelPoolName>General</KernelPoolName>
        <KernelExecutable>D:\Mathematica\MathKernel.exe</KernelExecutable>
        <KernelNumber>1</KernelNumber>
        <URLPattern>/*</URLPattern>
    </KernelPool>
</MSPConfiguration>

This shows the configuration for a kernel pool called General. A kernel pool is a group of Mathe-

matica  kernels  that  can  be  specially  configured  and  is  documented  in  the  Advanced  Topics:

Multiple Kernel Pools section. You need to have at least one pool; webMathematica comes with

a pool called General configured by default.

If you want to change some configuration information, for example, adding some code for the

kernel to run when it is launched, you could add this to the configuration file. If you put it inside

the  KernelPool  section,  then  the  change  will  only  apply  to  that  pool.  An  example  is  shown

below.

<MSPConfiguration>
    <KernelPool>
        ...
        <KernelInitializeCode>LoadPackage[]</KernelInitializeCode>
    </KernelPool>
</MSPConfiguration>
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However, if you want to make the change apply to any pool then you can put the code outside

all the pools. This is shown in the following.

<MSPConfiguration>
    <KernelInitializeCode>LoadPackage[]</KernelInitializeCode>
    <KernelPool>
        ...
    </KernelPool>
</MSPConfiguration>

If you are not sure what to do, then add the changes inside the pool definition.

The different configuration parameters are shown in the tables below.

KernelExecutable the path to the kernel executable

KernelLaunchFlags flags to use when the kernel is launched

KernelNumber the number of kernels in a pool

KernelTimeLimit the maximum time for each computation

KernelAcquireLimit the number of requests a kernel can serve

KernelConnectLimit the length of time for the kernel to wait to connect

KernelInitializeCode Mathematica code to run during kernel startup

KernelDestroyCode Mathematica code to run during kernel shutdown

KernelAcquireCode Mathematica code to run when a kernel is acquired

KernelReleaseCode Mathematica code to run when a kernel is released

KernelBaseMemoryLimit memory limit for continuous usage

KernelPeakMemoryLimit memory limit for temporary usage

Kernel configuration.

FrontEndExecutable the path to the front end executable

FrontEndLaunchFlags flags to use when the front end is launched

KeepFrontEndAlive whether the front end should be kept running after usage

Front end configuration.

KernelPool configuration section for a particular kernel pool

KernelPoolName the name of a kernel pool

URLPattern the pattern to map URLs to a kernel pool

Kernel pool configuration.
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SecurityConfigurationFile the name of the security configuration file ToExpression 

CheckToExpression whether a security check should be applied  to ToExpresÖ
sion 

CollectStreams whether streams opened during a request should be 
automatically closed

FileUploadSizeLimit the limit on the size of files that can be uploaded

JLinkNativeLibraryDirectory the location of the J/Link native library

General site configuration.

Logging System

The  logging  system  for  webMathematica  can  be  customized.  This  is  described  in  the  Logging

section.

Security Configuration

The security  system for  webMathematica  can  be  customized.  This  is  described  in  the  Security

section.

X Server Configuration

Special  configuration  is  often  required  to  allow  the  front  end  to  connect  an  X  server.  This  is

described  in  the  Installation  section  under  Configuring  for  the  X  Window  System  (Unix  only).

This is only an issue for running webMathematica under Unix.
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LiveGraphics3D

One  of  the  useful  features  of  webMathematica  is  its  integration  with  the  LiveGraphics3D

applet.  This  applet  displays  Mathematica  three-dimensional  graphics  and  provides  support  for

features  such  as  interactive  rotation  and  resizing.  It  is  shipped  with  webMathematica  and  is

used by the command MSPLive3D. The applet has been carefully developed so that it works in a

wide range of different Java-enabled browsers.

The interface is given below.

user action applet reaction

drag and press the

left mouse button

rotate about an axis in the picture

release the left mouse

button while dragging

spin about an axis in the picture

press the SHIFT key

and drag vertically

zoom

press the SHIFT key

and drag horizontally

rotate about an axis perpendicular to the picture

press the CONTROL

key and drag vertically

change the focal length

press the CONTROL key

and drag horizontally

change the strength of the stereo effect

press the META HALTL key

Ior the right mouse buttonM

and drag vertically

strip parts of the graphics

press the ' o' key write parameter settings in the Java console

press the ' s' key toggle between single and stereo views

press the HOME key restore the original perspective Hno spinningL
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In  addition,  the  MSPLive3D  command can set  the  Magnification  parameter  for  the  applet  as

follows.

<msp:evaluate>
    MSPLive3D[ Plot3D[ Sin[x y],{x,0,3},{y,0,3}], Magnification -> 0.4]
</msp:evaluate>

More information on the LiveGraphics3D applet is available from the website maintained by its

author, Martin Kraus, at http://wwwvis.informatik.uni-stuttgart.de/~kraus/LiveGraphics3D.
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Dynamic HTML

When the web was first developed, it supported only the distribution of static pages. The technol -

ogy was extended to allow interactive access for dynamic content generation.

Fundamentally,  the  web  is  driven  by  its  main  protocol,  HTTP  (Hyper  Text  Transfer  Protocol),

which imposes certain constraints. Under HTTP, a client sends a request to a server that replies

with  a  response.  A  crucial  feature  of  HTTP  is  that  it  is  stateless;  that  is,  after  processing  a

request,  no record of  that request is  kept.  Of course, state information can be maintained via

some other mechanism; for example, the servlet API has methods for keeping state that can be

used with MSPSessionVariable.

This reference section reviews server and client technologies for dynamic web content. Because

this field changes very rapidly, the survey is not intended to be exhaustive.

Server Technology

There  are  several  server-side  technologies  for  dynamic  content.  These  include  CGI  scripting,

Active Server Pages, server plug-ins, Perl scripting, and Java servlets and JavaServer Pages.

CGI Scripting

CGI  scripts  provided  the  original  server  technology  for  dynamic  content.  Under  CGI,  an  exe-

cutable, such as a shell script or compiled binary, is launched on every request.

This mechanism is limited in a number of key ways. It is relatively expensive since it  requires

launching  a  new  CGI  process  for  every  request,  which  can  cause  scalability  problems.  One

solution is to make the actual CGI script a lightweight process that communicates with its own

server; many web solutions actually do this. Of course this requires nontrivial development and

can result in something that is more complicated to use than other dynamic solutions.
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Active Server Pages

Active  Server  Pages  (ASPs)  are  a  scripting  language  for  dynamic  web  content,  developed  by

Microsoft.  They are quite  common and powerful.  At  present,  ASPs are not  supported,  but  this

will be continually reviewed.

Server Plug-ins

Most HTTP servers provide some type of  extensibility that can be used to support special  fea-

tures for interactivity. The problem with this approach is that it is not very portable.

Perl Scripting

Perl is often used as a scripting language either with CGI or a server plug-in. Technologies exist

to link Mathematica  to Perl,  but these are not as developed as is the technology for linking to

Java.

Java Servlets and JavaServer Pages

Java  Servlet  technology  provides  a  high-level  API  (programming  interface)  for  working  with

HTTP  requests.  There  are  many  ways  that  web  servers  can  be  enhanced  to  add  a  servlet

engine. Solutions exist for all web servers and run on all major platforms.

The Servlet API is a high-level interface that provides functions both for maintaining information

while the server is running and for working with HTTP requests and responses. 

JavaServer  Pages  (JSPs)  are  a  closely  related  technology  that  make  it  very  convenient  for

servlets to return HTML; the server converts a JSP into a servlet, which is then executed.

webMathematica is implemented with a mixture of Java Servlet and JSP technology.

Client Technology

Ultimately, any content is downloaded to a client where it is rendered. In a sense, the purpose

of server technology is to prepare input for a client. In the client there are also various dynamic

content technologies. These include HTML, JavaScript, and applets.
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HTML

The fundamental content delivered by web servers is HTML, a tree-structured language formed

from  tags.  At  present,  HTML  is  being  transitioned  into  a  stricter  language,  XHMTL,  an  XML

application.

HTML is fundamental to the topic of dynamic web content, so here is a short primer on dynamic

web content with HTML.

First, start with a basic HTML document.

<html>
<title>My Page</title>
<body>
<h1>My Page</h1>
<p>Welcome to my page.</p>
</body>
</html>

This could be downloaded from a web server and rendered in a web browser.

Active elements are added to HTML by form and input elements, which can be included inside

an HTML document. Here is a form element.

<form action="http://myhost/active"  method="post">
    
</form>

The  form  has  two  attributes,  an  action  attribute  and  a  method  attribute.  When  the  form  is

activated, it will make a connection to this URL and use the post method.

Often the URL will be located on the same server from which the page was downloaded. In this

case it is common to use a relative URL.

<form action="active"  method="post">
    
</form>

A form element may contain input elements, which add various buttons and input fields. Here

is an example of a form with two input tags: the first allows text to be entered, and the second

causes the form to be submitted. 
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<form action="active"  method="post">

<input type="text" name="ARG1">
      
<input type="SUBMIT" name="button" value="Compute">
   
</form>

When the form is activated by the submit input tag, the browser makes a request to the URL

referred  to  by  the  action  attribute.  It  sends  the  name  and  value  pairs  from all  of  the  input

tags in the form. This is the most basic way to activate HTML.

One  thing  to  remember  about  form  elements  is  that  the  name/value  pairs  can  be

specified  in  the  URL.  You  may  have  seen  them  in  something  like  http://myserver/

document?ARG1=10&ARG2=20. 

JavaScript

JavaScript is a compact object-based scripting language for developing client and server inter-

net applications. JavaScript code can be embedded directly in an HTML page. It can, for exam-

ple, embellish the operation of form and input elements. One problem with JavaScript is that it

is not uniform across different browsers. JavaScript can manipulate the browser and the docu-

ments that the browser holds. It can also interact with applets and plug-ins.

Some of the examples included with webMathematica work with JavaScript.

Applets

Applets  are  programs  written  in  Java  that  can  run  in  a  Java-enabled  browser.  They  are  less

tightly integrated with HTML than JavaScript but are probably easier to develop and can call on

much of Java technology. As with JavaScript, some (especially older) browsers give incomplete

and poor support for applets. Applets can call on the large collection of functions that are avail-

able in the Java programming language and can actually draw into the browser.

Some of the examples are designed to work with applets.
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Future Developments

The  major  browsers,  Internet  Explorer,  Mozilla,  and  Netscape  Navigator,  continue  to  develop

new  interactive  technologies  at  a  rapid  pace.  It  may  be  advantageous  for  webMathematica

users to consider new technologies as they become available. 
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Links

The links listed here were valid at the time this documentation was written.

Mathematica Technology

Main Wolfram Research site:

    http://www.wolfram.com

webMathematica:

    http://www.wolfram.com/products/webmathematica

webMathematica release notes:

    http://www.wolfram.com/products/webmathematica/releasenotes

webMathematica documentation updates:

    http://www.wolfram.com/products/webmathematica/resources/?tab=Updates

Mathematica:

    http://www.wolfram.com/products/mathematica

Wolfram Workbench:

    http://www.wolfram.com/products/workbench

Mathematica products:

    http://www.wolfram.com/products

J/Link:

    http://www.wolfram.com/solutions/mathlink/jlink

DatabaseLink:

    http://reference.wolfram.com/mathematica/DatabaseLink/tutorial/Overview.html

Web Services Package:

    http://reference.wolfram.com/mathematica/WebServices/tutorial/Overview.html

LiveGraphics3D:

    http://wwwvis.informatik.uni-stuttgart.de/~kraus/LiveGraphics3D

webMathematica User Guide     309



Mathematica Packages

Writing packages:

    http://reference.wolfram.com/mathematica/tutorial/SettingUpMathematicaPackages.html

Java

Sun Java information:

    http://java.sun.com

Sun JDK download for Windows, Linux, and Solaris:

    http://java.sun.com/javase/downloads/index.jsp

Tomcat

Links to current versions:

    http://www.wolfram.com/products/webmathematica/resources/?tab=Updates

Apache Tomcat download section:

    http://jakarta.apache.org/site/downloads/index.html

Main Apache site:

    http://jakarta.apache.org

Servers JSPs and Servlets

Main site for servlet technology:

    http://java.sun.com/products/servlet/

Uses of servlets:

    http://java.sun.com/products/servlet/industry.html

Main site for JSP technology:

    http://java.sun.com/products/jsp/

Apache, HTTP server:

    http://httpd.apache.org
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Web Browser Technologies

HTML 4.0:

    http://www.w3.org/TR/REC-html40/

XHTML:

    http://www.w3.org/TR/xhtml1/

JavaScript:

    http://www.w3schools.com/js/default.asp

AJAX:

    http://www.w3schools.com/ajax/default.asp

Flash:

    http://www.adobe.com/products/flashplayer/

XML, MathML, and SVG

XML:

    http://www.w3.org/XML/

MathML:

    http://www.w3.org/Math/

MathML characters:

    http://www.w3.org/TR/MathML2/chapter6.html

Unicode characters:

    http://www.unicode.org/

MathPlayer:

    http://www.dessci.com/webmath/mathplayer/

Mozilla:

    http://www.mozilla.org

Amaya:

    http://www.w3.org/Amaya/
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SVG:

    http://www.w3.org/Graphics/SVG/

Adobe SVG:

    http://www.adobe.com/svg/

PDF Tools

PStill:

    http://www.pstill.com

ps2pdf:

    http://www.cs.wisc.edu/~ghost/doc/AFPL/8.00/Ps2pdf.htm

The X Window System

RealVNC:

    http://www.realvnc.com/

TightVNC:

    http://www.tightvnc.com/

Xvfb:

    http://www.xfree86.org/4.3.0/Xvfb.1.html

Logging

log4j:

    http://logging.apache.org/log4j/docs/index.html
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