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1  Introduction

1.1 What is ps:eScript?

ps:eScript is the next generation of Progress Software’s UK Professional Services’ successful PSWTB framework. Its main focus is the construction and maintenance of browser-based applications using WebSpeed and the Progress 4GL. 

Much of ps:eScript is concerned with the construction, management and maintenance of the user-interface and is thus compatible with many architectures for implementing business logic, including ADM2 and Progress Dynamics. However, it does include a business logic component, compatible with Progress AppServers running in stateless mode, to allow client independent services to execute on a separate computer from the components controlling the user-interface.

1.2 Development considerations

Below are some of the factors that may have to be taken into consideration when building browser-based applications:

· Sites may be ‘owned’ by marketing departments with access to their own creative (i.e. HTML) but not programming (i.e. 4GL) skills.

· Public sites may need their look changing more often than their functionality. This is important to keep the site ‘fresh’.

· Public sites (and to a lesser extent extranets/intranets) may need temporary changes to the site (such as a different look over Christmas).

· The same pages targeted at different countries may not only need the text, labels, etc. translating, but also need different layouts.

· For public applications, a high degree of browser independence is required. This can include a ban on the use of scripting languages, such as JavaScript. 

· For intranets a lower degree of browser independence is required, but some organisations mandate Internet Explorer and others Netscape.

· The browsers on handheld devices have very limited capabilities when compared to a PC, Mac or Linux based browser.

· Development and maintenance of the *ML
 may be done by a different organisation to one that writes the Progress code. During the development phase, the design of the site will undergo multiple revisions. 

· There is often a requirement to ‘embed’ one site, often the transaction processing part, within another. When this happens, the embedded site has to take the look and feel of its host. The same application can be embedded in more than one site, and have to take on a different persona, depending on where it is called from.

· ‘Time to market’ is critical to an organisation so there is always pressure to get sites built quickly.

· Once implemented, sites must run quickly.

ps:eScript has been designed to allow a development team to take considerations such as these in their stride. It is born out of the projects and consultancy assignments where Professional Services have had to deal with some or all of the points listed above.

1.3 ps:eScript design principles

The factors previously have given rise to some fundamental principles on which ps:eScript is based. These are:

· It must not place any constraints on the type of site that can be created. Anything proposed by user-interface designers should be capable of being implemented with it.

· There must be absolute separation of the mark-up language/scripting language (XHTML, JavaScript, etc.) and the 4GL code and be possible to change the former without having to change (or even recompile) the latter.

· Any page, or part of a page, must be selectable by user’s device, language, date/time or other application defined selection criteria.

· Apart from the core script processor, all features should be substitutable with those customisable for the situation ps:eScript is being used in.

· It must be straightforward to develop with and quick at runtime
.

1.4 The core of ps:eScript 

The key principle on which ps:eScript is based is the separation of the *ML ‘view’ that a user sees and a 4GL ‘controller’ that manages that view. This allows one controller to support many views and allows the view to be changed independently of the controller and vice versa. The heart of the framework is its selection of a view for a particular controller and the merging of data into that view. This is done by the ps:eScript script processor, as illustrated below: 


When a page is to be produced, a controller (a ps:eScript WebObject) asks the script processor for a particular page (e.g. ‘Customer Search’). There may be multiple views/pages that have this name, but ps:eScript selects the appropriate one based on the user’s device, language, activation date/time or other application defined section criteria.

The view that ps:eScript selects may be simple *ML, in which case no further processing is required and it is sent to the user. This allows a ‘static’ site, where the static pages are device/language/date/time dependant to be built with little or no coding in the 4GL.

In many cases, however, the view to be sent to the user will require data. To allow the script processor to do this custom tags are incorporated into the view. These are instructions to the processor. One such instruction tells the processor to find another view record and include it at that point in the page being built. This could be for a single word or a large amount of *ML. Other instructions are for data to be inserted. This is requested by the script processor from the controller. In addition to these, there are instructions to control branching and looping. The results are a completed view that is sent to the user.

The script processor is the fundamental part of the ps:eScript and necessary to maintain the separation of 4GL from the view that the user sees. Round this core the framework provides many of the other features needed to build fully functional browser based applications. These include facilities to ‘remember’ who the user is from one interaction to the web server to the next (session management), which is needed for nearly all situations where ps:eScript will be used, together with less central functions, such as sending email. It is intended that all non-core features provided with ps:eScript are ‘default implementations’ that may be customised or substituted as required.

1.5 ps:eScript components

The components that make up ps:eScript are described in the table below.

Name
Note

ps:eScript Explorer
GUI tool for maintaining and organising data in the ps:eScript database. Also contains import/export utilities for deploying and upgrading ps:eScript applications.

Incorporated into the AppBuilder, but can also run directly from a shortcut and is deployable with a Progress runtime licence.

ps:eScript Editor
GUI editor for maintaining psText records. 

Integrated into the AppBuilder and ps:eScript Explorer. Can also be run directly from a shortcut and is deployable with a Progress runtime licence.

Templates
.cst file and ps:eScript templates for use with the AppBuilder.

ps:eScript core
The runtime components that are deployed onto a WebSpeed Transaction Server. Does not have a user-interface.

ps:eScript WebTools
These provide a set of browser based functions for maintaining data in the ps:eScript database. Also provide tools for viewing the event log and session data.

2 ‘Hello world’ with ps:eScript

This section describes how to create basic pages using ps:eScript, starting with the classic ‘Hello World’.

2.1 Hello World

Creating the ‘hello world’ page needs some HTML and a ps:eScript WebObject to call it. To create the HTML call the ps:eScript Editor:

[image: image2.emf]


The editor will appear. Select File→New, as shown below:

[image: image3.emf]


The HTML can now be typed in as shown below:

[image: image4.emf]


To save this select File→Save. For a new record, this displays its Properties Dialog-box, which should be filled with a name (e.g. HelloWorld) and have its Text Type set to ‘HTML’, as shown below:
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This has created the page as a psText record
, now a WebObject is needed to call it. To do this either select File→New… in the AppBuilder, or press its ‘New’ button and select ps:eScript Object list provided:

[image: image6.emf]


Within this template are two internal procedures, edit the one called progress-web-request so that the call the processMarkup references the HelloWorld page created earlier:
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Save this WebObject (File→Save in the AppBuilder) and give it a name such as hello.p.

This WebObject can now be run, e.g.
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2.2 What happened?

The sequence of events that takes place when the request is submitted by the browser is as follows:

1. Request went to the web server on the machine ‘localhost’.

2. The web server passes the request off to the WebSpeed messenger which in turn passes it to the WebSpeed Agent (this is standard WebSpeed behaviour).

3. A WebSpeed Agent with ps:eScript super-procedures running on it executes the program hello.p. 

4. hello.p calls processMarkup() and passes it the name of the text record that it wants (HelloWorld in this case). 

5. ps:eScript locates the record in its database, parses it for ps:eScript tags (there aren’t any in this example) and sends the page to the browser.

2.3 Adding data to ‘Hello World’

It is usual to want to include data as well as static text in the page being produced. This is obtained from the WebObject (or one of its super-procedures). To include data in the HelloWorld page, return to the ps:eScript Editor, add some text, right click and select ‘Get Data’, e.g.:

[image: image9.emf]


This operation pastes a ps:eScript data request tag into the Editor. In the brackets add the name of the table and field from where the data is to be obtained (no quotes needed), e.g.
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At runtime ps:eScript parses this page, finds this tag and calls a function in the WebObject (hello.p) called getData().

To enable hello.p to provide the requested data, it must first obtain the appropriate record. For this simple example, process-web-request could be amended as follows:
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It should be noted that ps:eScript WebObjects should be considered as user-interface components and as such should not have direct references to the database as shown above. Instead, they should be calling a business logic component of some description to obtain the data for it. However, for this example and the sake of simplicity, a direct reference to the database is used.

process-web-request is called once each time a program is run, so it is a good place to assemble data needed for a page. A function that returns that data, however, may be called many times. In this example getData() is the function that is called and an implementation of this is provided in the ps:eScript WebObject template. This should be amended to reference the Customer table, for example:
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When hello.p is saved and run from the browser it now appears as follows:
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Once the WebObject as been written in this way, any field from the Customer buffer can be added or removed from the page simply by editing that HTML with no change or recompilation of hello.p required, e.g. 
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This section has described the steps to use the core of ps:eScript to produce a web page and incorporate data in. It included an example of using a data request tag; other ps:eScript tags are described in 3 ps:eScript Tags.

3 ps:eScript Tags
To incorporate data, or conditionally output parts of a web page, a number of tags can be included in the *ML in the psText records. These are interpreted by the ps:eScript script processor at runtime when deciding how to build the page. There are eight types of tag:

· Include

· Data Request 

· If…else…

· While

· Repeat

· Call – buildLink()

· Invoke

· Discard

Each of these tags can be inserted into the ps:eScript Editor from either the Insert menu, as shown below, or from a pop-up menu:
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Each type of tag is discussed below.

3.1 Include - <%include:textname%>

When the ps:eScript script processor hits an include tag it inserts the contents of the psText record at that point in the page being processed. This could either be a single word/symbol or a large amount of text, itself containing ps:eScript tags. When psText records are selected for inclusion, the language, device, date/time and selection criteria are applied to each one. 

<%include:DefaultDocType%>

<html>

  <head>

    <title><%include:SportsTitle%></title>

    <%include:SportsStyleSheet%>

  </head>

  <body>

    <%include:SportsBanner%>

    <%include:SportsMainMenu%>

  </body>

</html>

In the example shown above, the include tag is being used to modularise the XHTML, allowing the same mark-up to be used in multiple pages, but maintained in a single place.

Another use for the include tag is to allow translation of words, phrases or blocks of text. Each displayable piece of text can be held as a separate psText record and ps:eScript will load the correct one. So, for example, there could be two SportsTitle psText records, one in Dutch and one in English. ps:eScript will select the one that matches the user’s chosen language. 

Arguments can be passed to include tags by placing them between the end of the psText name and the closing tag. These are in the form $argument-name=value, as shown below:

<%include:NavigationOptions $SearchId=CustOrder $WebObject=sop/ordersrch.p %>

The psText record receiving the argument have $argument-name at the points where the substations are to take place, as shown below:

    <%if:showNav($SearchId, first)%>

      <%call:buildLink()%><a title="<%include:FirstTT%>" class="NavOn" 

             href="$WebObject?nav=first"><%include:First%></a><%end:buildLink%>

    <%else:showNav%>

      <span class="NavOff"><%include:First%></span>  

    <%end:showNav%>      

    <%if:showNav($SearchId, previous)%>

      <%call:buildLink()%><a title="<%include:PreviousTT%>" class="NavOn" 

       href="$WebObject?nav=previous"><%include:Previous%></a><%end:buildLink%>

    <%else:showNav%>

The ps:eScript script processor conducts replacements before evaluating the included psText record. When processing arguments it does so left to right and arguments to the left should not be substring of arguments to the left, e.g. $page= should not be placed to the left of $pageNumber=.

3.2 Data Request - <%=functionName(parameter list)%>

This is used to request a data item for inclusion in a page. The function name embedded within the tag must be in the WebObject, or one of its services (super-procedures). It may take INPUT parameters. These do not need to be quoted and empty quotes are not needed for null strings. The tag is replaced with the value its function returns.

Below are two examples using the data request tag:

    <input class="InputField" type="text" name="fiSearch" 

                                  value="<%=getData(fiSearch)%>" />

      <td><%=getData(FullAddress)%></td>

      <td><%=getData(ttCustomer.Phone)%></td>

      <td><%=getData(ttCustomer.RepName)%></td>

In the first example a function named getData(), which the developer has written into the WebObject, is called to set the value for a field. In the second example, data is being displayed in a table.

In addition to developer-written functions there are a number of WebSpeed and ps:eScript functions that can be embedded with data request tags, these include:

· get-field() – WebSpeed

· get-value() – WebSpeed

· getSessionInt(), getSessionChar(), getSessionDec(), getSessionLogi() – ps:eScript

The ps:eScript functions listed above are described elsewhere in this document.

In addition to the functions listed above, a few are included within the ps:eScript editor, as shown below:
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The Insert menu allows the insertion of the following framework data request functions:

<%=getSysDate(dmy)%>

<%=getSysTime(hh:mm)%>

<%=getSysParam(ParamName)%>

The first two return the current date and time setting that is being used by ps:eScript. getSysDate() is passed a string to indicate which order the day, month and year should be returned in. getSysTime() either returns the time in hours and minutes, or hours minutes and seconds depending on whether it is passed hh:mm or hh:mm:ss.

getSysParam() returns the value associated with the system parameter name it is passed (these are stored in the psSysParam table – see 0 
3.3 If…else… - <%if:functionName(Parameter list)%>

There is often a requirement to make the output of *ML dependent on some condition or other.  This can be accomplished with the if tag. This specifies a function that will be invoked in the WebObject (or its super-procedures). If this function returns TRUE the *ML between the if and its corresponding else, if one is present, or end tag, is processed. If the function returns FALSE the *ML is not processed, unless there is an else, in which case the code between it and the end tag is processed. An example is shown below:

<%if:isOnHold()%>

  <div> … </div>

<%else:isOnHold%>

  <span> … </span>

<%end:isOnHold%>

In the above example, if the function isOnHold() returns TRUE it is the <div> that will be processed. If it returns FALSE, it is the <span> that will be processed instead.

The else part of the above condition is optional, but an end tag must be provided. The function called may take one or more INPUT parameters; as with other parameters these need not be quoted.

Any use-defined function that returns a logical can be used inside the if tag, this includes getSessionLogi(), as shown below:

  <%if:getSessionLogi(LoggedIn)%> 
    <%call:buildLink()%>

       <a title="<%include:LogoutTT%>" . . .

In this extract whether a link that will allow the user to logout will depend on whether the session variable ‘LogginIn’ is set to TRUE or not.

The result of a function can be reversed by using placing is ‘!’ or ‘not’ after the colon, but before the function name, as shown below:

  <%if:!hasResults(CustSearch)%> 

    No records found to match selection criteria.

  <%end:hasResults%>

The closing tag remains the same irrespective of whether a ‘!’ or ‘not’ is used. If ‘not’ is used there must be a space between it and the function name.

3.4 While - <%while:functionName(parameter list)%>

The while tag is one of the two ps:eScript tags that control looping. It is the one that should be used by default. 

When ps:eScript encounters a while tag it invokes the function it names, passing any parameters that have been specified. The function must return a logical and if TRUE is returned all the *ML between it and its corresponding end tag is processed and the function is called again. This continues until it returns FALSE. If the function returns FALSE the first time it is called, none of the *ML between it and the end tag is processed.

Below is an example of using the while tag to control the output of lines in a table:

  <table width="100%" cellspacing="0">

  <tr align="left">

  <th class="ColumnLabel">Name</th>

  <th class="ColumnLabel">Address</th>

  <th class="ColumnLabel">Telephone</th>

  <th class="ColumnLabel">Account Manager</th>

  </tr>

  <%while:listCustomers()%>

    <tr onmouseover="this.className='ListRowOn'" 

                               onmouseout="this.className='ListRowOff'">

      <td><%=getData(ttCustomer.Name)%></td>

      <td><%=getData(FullAddress)%></td>

      <td><%=getData(ttCustomer.Phone)%></td>

      <td><%=getData(ttCustomer.RepName)%></td>

    </tr>

  <%end:getNextCustomer%>

  </table>

In the above fragment the developer has written a function in the WebObject called listCustomers(). An example of how this might be written is shown below:

FUNCTION listCustomers RETURNS LOGICAL 

       ( /* parameter-definitions */ ) :

  GET NEXT qCust.

  RETURN AVAILABLE(ttCustomer).

END FUNCTION.

In this example, the query has been opened and listCustomer() returns TRUE each time it encounters another ttCustomer record. Each time it returns TRUE the XHTML between <%while:listCustomers()%> and <%end:listCustomers%> is processed by ps:eScript.

Although not shown in the above example, INPUT parameters can be passed from the *ML to the 4GL function.

3.5 Repeat - <%repeat:functionName(parameter list)%>

Like the while tag, repeat controls looping and it works in much the same way. Below is the previous XHTML example, but using repeat, instead of while:

  <table width="100%" cellspacing="0">

  <tr align="left">

  <th class="ColumnLabel">Name</th>

  <th class="ColumnLabel">Address</th>

  <th class="ColumnLabel">Telephone</th>

  <th class="ColumnLabel">Account Manager</th>

  </tr>

  <%repeat:listCustomers()%>

    <tr onmouseover="this.className='ListRowOn'" 

                               onmouseout="this.className='ListRowOff'">

      <td><%=getData(ttCustomer.Name)%></td>

      <td><%=getData(FullAddress)%></td>

      <td><%=getData(ttCustomer.Phone)%></td>

      <td><%=getData(ttCustomer.RepName)%></td>

    </tr>

  <%end:listCustomers%>

  </table>

The main difference between repeat and while is the way the supporting function in the WebObject is written. Below is listCustomers(), re-written to operate with the repeat tag:

FUNCTION listCustomers RETURNS LOGICAL

       ( INPUT pcMarkup AS CHARACTER, OUTPUT pcError AS CHARACTER ) :

  FOR EACH ttCustomer:

    IF NOT evaluateScript(INPUT pcMarkup, OUTPUT pcError) THEN

      RETURN FALSE.

  END.

  RETURN TRUE.

END FUNCTION.

With a repeat tag, the specified function is called and passed the *ML between it and its corresponding end tag. It calls evaluateScript once for each time it wants the *ML processed (i.e. once for each row it wants output). If it completes successfully is should return TRUE.

Parameters may be passed from the *ML to the 4GL function. If this is done, they are placed before the two mandatory parameters.

Although the repeat tag is passed all the *ML between it and its end tag, it should not manipulate it itself. A guiding principle behind ps:eScript is that all *ML may be changed using the ps:eScript tools and not need require recompilation of 4GL code. Changing *ML inside WebObjects compromises this and loses a number of the benefits of using ps:eScript.

3.6 Call - <%call:buildLink()%>

Nearly all links to WebObjects that are part of the ps:eScript framework should be referenced using the call tag with the buildLink() function, e.g.

<%call:buildLink()%> 

  <a href=”sports/custsearch.p”> Customer Search </a> 

<%end:buildLink%>

<form method=”post” 

  <%call:buildLink()%>  action=”sports/updatecust.p”> <%end:buildLink%> >

The call tags can either be placed round the whole element (as with the anchor tag shown above, or just round the specific href, src or action attribute, as with the form element, in the second example.

The main purpose of buildLink() is to add the session identifier (see 11 Session Management) and application URL to the URL. For example a reference to:

sports/custsearch.p

becomes: 

http://.../scripts/cgiip.exe/WService=wspseScript/sports/custsearch.p?session=amlc

when passed through buildLink(). Part of the full URL constructed by buildLink() is the host to reference (see 9.1 Registering WebObjects). It also allows one link to be substituted for another at runtime (see 15.1 Link mapping).

3.7 Invoke - <%functionName(parameter list)%>

This can be used to invoke a user-defined function within the WebObject (or one of its super-procedures) from the *ML, passing such parameters as are required. It is useful for passing control information from the *ML to the 4GL, allowing greater control over the user-interface, without the need for 4GL code to be recompiled.

An example of using a function to pass data to a WebObject is given in the extract below:

<%fetchData(Employee, 18, 10)%>

<html>

...

Here a function called fetchData() is being called in the WebObject and is passed a search name, number of rows on a page and the maximum number of pages to retrieve data from. This is then used to control the maximum number of records to be returned by a search.

3.8 Discard - <%discard:start%>

When *ML is received from a design house it is often in ‘storyboard’ format with multiple rows in the *ML which will actually be generated in a loop at runtime. So as not to break the storyboard the lines can be left in the *ML, but ignored at runtime and not sent out to the client. To ignore part of the *ML it can be surrounded with discard tags, as shown in the following example:

<%discard:start%>

  <tr>

    <td>

    ...

    </td>

  </tr>

<%discard:end%>

4 Working with the ps:eScript Editor

The ps:eScript Editor can be called from the Tools menu in the AppBuilder, from a text node in the ps:eScript Explorer, or from the command line as the –p parameter to prowin32.exe. It is the primary tool for creating and amending psText records. Some of its features have already been covered in 2 ‘Hello world’ with ps:eScript, others will be described in this section.

4.1 Creating a new psText record

There are two ways to create a new psText record using the ps:eScript Editor. One is to import it and the other is to select File→New:

[image: image17.emf]


This clears the current contents of the Editor, if there are any, and allows new text to be entered.

4.2 Importing *ML

In many situations the *ML will be created externally to ps:eScript. This can be pasted into the editor (once File→New has been selected). However, this then leaves the developer having to enter all the ps:eScript tags manually. A more effective way is to import it. 

To import *ML select File→Import… and choose the required file.

[image: image18.emf]


The import process reads the file into the ps:eScript database (specifically the psText table), enclosing anchor, form and frame elements with <%call:buildLink()%> tags. 

4.3 Bulk Import

Where there are many *ML files to be imported the Bulk Import utility can be used. This is invoked from the Editor main menu, by selecting File→Bulk Import…. The following dialog-box is then displayed:
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The fields shown above are described below:

Field
Purpose

Directory
Directory to search for files to load in.

File Extensions
Space separated list of the file types to import.

Text Group
The text group to be assigned to the newly created psText records.

Module
The module that the new psText record and, if created, new WebObjects will be assigned to.

Create Object
If this is checked a new ps:eScript WebObject will be created for each file imported. This will have its default call to processMarkup() amended to reference the related psText record.

Output Directory
Directory that any newly created WebObjects will be created in.

4.4 Editing existing psText records

To load an existing psText record into the ps:eScript Editor , File→Open… is selected. This displays the select text dialog-box. This allows psText record to be filtered, previewed and deleted, as shown below:

[image: image20.png][Select Text

Devios Type: [ = Namefow Group: epors Language [A1 =l
[Name [Device Type [Group |Language [Selector 1 [Selector 2 [Type | =]
T r— T T
[ 7 Sl 7 Tou
e R . i
croneoad 7 - i
croneoad 7 oo i
CrseneoasDsi 2 - i
e - i
e T2 Tou
L ———
CrEr—— e i,
Cronersenctiie ST Tt =

oo o | coes





When a record is selected it is loaded into the ps:eScript Editor, replacing its current contents.

4.5 Saving psText records

New and amended psText records can have their details saved to the ps:eScript database by using one of the save options on the file menu:

[image: image21.emf]


When a new psText record is saved, or the Save As… option is selected, the Properties dialog-box is displayed.

4.6 Exporting psText records

Text records can be exported to an operating system file. To do this use File→Export….

[image: image22.emf]


4.7 Checking ps:eScript tags

The File menu include a Check Syntax option for validating the ps:eScript tags within the *ML. 

This functionality is currently incomplete.

Previewing a psText record

By selecting File→Preview the current contents of editor can be viewed in the user’s default browser. 

For Preview to work, the WebSpeed Transaction Server to use must be correctly set up on the WebSpeed tab of the AppBuilder’s Preferences dialog-box. This is called from the Options menu. 

[image: image23.emf]


The functionality is only available when the ps:eScript Editor is run from the AppBuilder.

4.8 Cut to New Text

This option is available from the Edit menu. It was originally added to assist with the translation of text within a page, though can be used where there is *ML to be extracted into its own psText record and referenced using a ps:eScript include tag.

To use Cut to New Text, highlight the required *ML and select Edit→Cut to New Text. This starts a new instance of the ps:eScript Editor with the selected text extracted into it and its Property dialog-box displayed, as shown below:

[image: image24.emf]


When the Name field has been entered and OK pressed the new psText record will be created and a ps:eScript include tag inserted into the psText record being edited to reference it.

4.9 Deleting psText records

From within the ps:eScript Editor there are two way to delete psText records. One is to use the Delete option on the Edit menu. This deletes the psText record currently loaded into the ps:eScript Editor.

[image: image25.emf]


An alternative method is to use the dialog-box that is displayed when File→Open is selected. Here a row is selected from the list and the delete button is pressed, as shown below, to delete the highlighted record.

[image: image26.emf]


4.10 Properties

Each text record can have a number of properties associated with it that are maintained using the Properties dialog-box. This is accessed by selecting Edit→Properties… from the Editor’s main menu. It is shown below:

[image: image27.emf]


The name of the text record is how it is referenced from both within the WebObject (as a parameter to processMarkup(), for example) and in the ps:eScript include tag (see 3.1 Include - <%include:textname%>).

There can be multiple text records with the same name. Which one will be selected will depend on such things as language, device type, date/time or one of the application specific selectors, as described in 12 Text Selection.

Using Groups and Modules to organise components of a ps:eScript application are discussed in 6 Groups and Modules.

4.11 Editing tools

In addition to the facilities already mentioned the ps:eScript Editor includes a number of tools for cut/copy/paste, inserting database field names and contents of operating system files as well as searching and replacing.

[image: image28.emf]


A number of these options are also available on a pop-op menu that can be obtained by right-clicking in the Editor:

[image: image29.emf]


4.12 Options

If Options→Confirm Save is unchecked then the alert-box confirming that changes in the Editor have been saved is not displayed.

5 ps:eScript Explorer

The main GUI tool for configuring and managing a ps:eScript application is the ps:eScript Explorer. This can either be run from the Tools menu of the AppBuilder or from a shortcut. 
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Above is a view of the Explorer, showing those elements that if manages. Access to each is by either expanding the appropriate element on the tree and either double or right-clicking on the item concerned. 

5.1 Creating, amending and deleting items

Elements within the ps:eScript environment can generally be created in one of the following ways:

· Select a node below the root and select File→New

· Right-click on a node and select the ‘New’ option

Accessing the property sheet to amend something can be done in one of the following ways:

· Right-click on a node and select the ‘Properties’ option

Double-click on the item in the tree

· Something can be deleted right-clicking on a node and select the ‘Delete’ option.

5.2 Launch WebTools 

From the Tools menu in the Explorer is an option to launch when ps:eScript WebTools ( see 29 ps:eScript WebTools) , as shown below:

[image: image31.emf]


This option is only enabled when the Explorer is run from the AppBuilder and is disabled when it is run from a shortcut.

5.3 Bulk Import

From the Edit menu is a Bulk Import utilities to import multiple *ML files into ps:eScript, optionally creating ps:eScript WebObjects when it does so. This is also available in the ps:eScript Editor and is described in 4.3 Bulk Import.

5.4 Viewing psText records

By default psText records under the root Text node are grouped by text group. They can also be viewed by Language, Selector and Text Type by selecting the appropriate item on the Options menu as shown below:

[image: image32.emf]


The default view can be returned by clicking in the currently selected ‘Group by’ option.

5.5 Double-click options

There are two, mutually exclusive, double-click options that determine what happens when an object or service is double-clicked on. If Double-click to Open is checked and the Explorer is running from the AppBuilder, that object will be opened in the AppBuilder if its source code can be found on the PROPATH. If Double-click for Properties is checked instead, double-clicking displays its properties dialog-box.

6 Groups and Modules 

ps:eScript has two facilities to allow items to be organised: text groups and modules. Modules also provide the means for deploying data needed for ps:eScript applications.

6.1 Text groups

One of the properties of a psText record is its ‘group’. This will normally be set using the Properties dialog-box,  shown below:
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The Group field is free-format text that allows psText records to be grouped together by the Text selection dialog-box in the ps:eScript Editor:
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and by the ps:eScript Explorer:
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These groups and only used to organise Text records, not other elements within ps:eScript.

6.2 Modules

Nearly all data items that are held within ps:eScript can, optionally, be assigned to one or more modules. This not only provides a way of organising items within the ps:eScript environment, it also provides the basis for deploying and upgrading the data needed for ps:eScript applications. 

6.2.1 ps:eScript Explorer and modules

The ps:eScript Explorer has two main views, by module and by item type. Switching between the two is done using the Module View toggle on the Options menu:

[image: image36.emf]


Which operations are available depends on whether the Module View is active or not.

When in the module view a default module is shown called ‘[unassigned]’. This contains all the items that have not been assigned to any module at all.

6.2.2 Creating a new module

A new module is created by right-clicking on ‘Module’ or on an existing module when in the ‘Module View’, e.g.:

[image: image37.emf]


This displays the Module Properties dialog-box:
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The following fields can be entered:

Field
Value

Module Name
Name of the module displayed to the user.

Description of the Module
Free format description of the module.

Security Id
Not currently used.

Details of an existing module can be amended by right clicking on a module and selecting Properties:

[image: image39.emf]


A module can be deleted by right-clicking on it and selecting ‘Delete’.

6.2.3  Assigning items to a module

Items can be assigned to a module by right-clicking on them in the Explorer when not using the ‘Module View’ and selecting ‘Assign to Module’ and then the module itself, e.g.:

[image: image40.emf]


Right-clicking on a text group (such as Sports in the above picture) assigns all text records in that group to the chosen module.

6.2.4 Exporting a module

All items assigned to a module can be exported to an XML file using ‘Module Export’. This is only available in the ‘Module View’.  It is used by choosing a module and then selecting Tools→Module Export… and entering a filename when prompted.

Some items are automatically included in the export if they are referenced other things being exported. For example, a Text Type (see 7 Content Types) may be explicitly assigned to a module and exported or will automatically be included in the export if it is referenced by a psText record that is being exported.

The items that will be exported if referenced are as follows:

Element
Referenced by

Text Type
psText




6.2.5 Importing a module

This utilities allows XML files with ps:eScript definitions in them to be imported into the ps:eScript database. It is called by selecting Tools→Module Import… and selecting the appropriate file. Using this, new modules can be imported and existing ones upgraded.

7 Content Types

Contents types allow file types to be associated with MIME types. This is usually used to set the content type field in HTTP headers, but is also used by Bulk Import to link file extensions to Content Type records. Each psText record also has an associated Content Type, though this is restricted to those flagged as ‘Text Type’. 

Contents Types are maintained using the ps:eScript Explorer (or WebTools) and may be assigned to modules:
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Right-clicking on the ‘Content Types’ or an individual type and selecting New Content Type allows a new one to be created. Double-clicking, or right-clicking and choosing Properties allows an existing one to be maintained. Whether adding or amending the Content Type Properties dialog-box is called:
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The fields are described below:

Field
Purpose

Name
Name that describes this text type to ps:eScript users.

File Extension
File extension related to that content type. Used by Bulk Import to identify the appropriate Content Type record for the file being imported.

MIME Type
Used by ps:eScript to set the content type field in the HTTP response header for the outgoing page. It is also used by a WebObject’s streamFile() function for the same reason (see 9.10 Sending a file from disk)

Text Type
If checked then this content type can be assigned to psText records.

Although a page may be built from many psText records, it is the MIME Type from the first one processed that is used. Typically, this will be the text referenced by the call to processMarkup().

Right-clicking on a Content Type in the Explorer and selecting Delete removes it from the system.

A psText record’s text type is set using the Text Properties dialog-box, as shown below:
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8 Services

Generally there are two types of procedure in a ps:eScript-based application, WebObjects and services. The former control the user interface and the latter contains the framework services and, optionally, application business logic.

A service is an external procedure that does not take any parameters and typically contains internal-procedures and user-defined functions. Services can be either ‘global’ (available to the entire session) or ‘local’ (associated with individual WebObjects or services). Global services become session super-procedures. In both cases once a service has been started it remains running for the remainder of the session.

WebSpeed Agents running ps:eScript services need a connection to the ps:eScript database. However, those services containing application business logic can be deployed with AppServers running in stateless mode
.

8.1 Creating a service

One approach is to use the AppBuilder to create a new structured procedure from the ps:eScript Service template. Into this the required internal-procedures and user-defined functions can be written. Once the procedure has been written it has to be registered with ps:eScript. This is done using the Services node of the ps:eScript Explorer, right-clicking and selecting New Service.  Details of existing services can be seen by either double-clicking on a service or right-clicking and selecting Properties. 

Below is the Service Property dialog-box:
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The fields shown above are described in the table below:

Field Name
Purpose

Name
Name of the service. Used in other areas of the framework to identify the service.

Description
Description of the service. 

Filename
Relative path and name of the filename. For local services the path should be relative to the WebSpeed Agent’s PROPATH. For remote  services the relative path on both Agent and AppServer must be the same.

Global
This will be checked for global services, i.e. those that will become session super-procedures. If unchecked, the service will not be used unless associated with a ps:eScript WebObject.

Auto Start
If this is checked the service will be started when the WebSpeed Agent starts. Global services would normally have Auto Start checked. Non-global services with Auto Start checked will be started when the WebSpeed Agent, but will only be used by those WebObjects or Services that reference it.

Startup Sequence
Defines the order that auto-starting global services are started in when a WebSpeed Agent instantiates. 

Broker List
If this field is left blank, the service will always be started. However it can store a comma-separated list of WebSpeed broker names. If this is non-blank the broker calling it must be in the list, otherwise it will not be started.

Partition
Partition that the service will run on. These are defined using the partition maintenance function, described later. For framework services, this should be set to ‘Session’.

Service List
This is a list of services that may be used by the current service. Those that are used are highlighted will become super-procedure of the current service and methods inside them will take precedence of those in global services. 

Modules
List of modules to which the service is assigned.

The service name and filename are mandatory. When the service record is saved, the user is asked if they want to compile the service. If the user responds positively a client proxy for the server is generated and placed in the same directory as the service procedure, but with _cl added to the filename. Non-persistent procedures for each of the internal-procedures and user-defined functions within the service are generated, together with an include file, and written into the ‘server’ sub-directory. Remote services are discussed below.

The service template includes src/include/common.i in the top of newly created service procedures. This provides support for event, error and exception handling.

8.2 Partitions

Partitions are defined using the Partition branch in the Explorer tree. New partitions are created by right-clicking on a partition node and selecting New Partition. Details of existing nodes shown by double-clicking on a partition or right-clicking and selecting Properties. Details of the Partition and then shown in the in the Partition dialog-box, as shown below:
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Use of the above fields is described below:

Field Name
Purpose

Name
Name of the partition. Used in other areas of the framework, such as the service maintenance function, to identify the service.

Description
Description of the service. 

Remote
Checked if this partition is on an AppServer.

Connection
Only required for remote services. Defines the string for connecting to the process supporting the partition.

Username
Name of the user to use when connecting to the AppServer. Only relevant when Remote is checked.

Password
Password for the use identified in Username. Used when connecting to the AppServer. Only relevant when Remote is checked.

AppServer Info
Passed as the third parameter on the AppServer connection method. Only relevant when Remote is checked.

8.3 Remote services

Most of the services provided as part of ps:eScript are intended to run on the WebSpeed Agent, connected to the ps:eScript database. For other services, such as those managing access to the application database(s) it may be desirable to deploy them on an AppServer, running in stateless mode. ps:eScript’s service model is intended to support this without change to the application logic or recompilation.

When services are saved using the Service Maintenance function, the option of compiling it is offered. If this is taken a number of files are generated from the one created by the developer. One has the same name as the service file, but with an _cl suffix, e.g. sales.p will become sales_cl.p. This will be deployed on the client side, i.e. the WebSpeed Agent running ps:eScript. In addition, an external procedure is created for each internal procedure and function within the service. For example, if the sales.p service just mentioned had two internal procedures, fetchCustomer and updateCustomer, two external procedures, fetchCustomer.p and updateCustomer.p, would be generated. 

The _cl.p procedure is deployed to the client and the external procedures and the service itself are deployed on the AppServer, as illustrated below:

The WebObject (customerSearch.p) calls fetchCustomer in the sales service. If this were running locally fetchCustomer in sales.p would be executed directly. If sales.p is deployed on an AppServer the WebObject’s call to fetchCustomer goes to a proxy of the same name. This in turn calls an external procedure on the AppServer, which calls fetchCustomer in the service to actually do the work. The result is then returned via the same route.

8.4 Accessing services from non-ps:eScript procedures

The ps:eScript framework can automatically start services for its service and WebObject procedures, however there may be other types of procedure that want to make use of the same services. This can be achieved using startservice.i, as shown below:

{src/include/servicestart.i &ServiceName="ps:eScript Common"}  

{src/include/servicestart.i &ServiceName="ps:eScript Mail" 

                            &ServiceHandle="hMail"}

The arguments to startservice.i are shown below:

Parameter name
Purpose

&ServiceName
Identifies the name of the service to be started. If this is not specified no action is taken.

&ServiceHandle
Optional argument giving the name of a handle variable that the handle of the of the service procedure will be copied into.

&ParentProcedure
Optional argument. Handle to a procedure that will have the service added as a super-procedure, if it is not already one.

Using startservice.i gives non-ps:eScript procedures access to the same pool of services as the ps:eScript services and WebObjects.

9 Working with ps:eScript WebObjects

A ps:eScript WebObject manages the user-interface layer of a browser based application. It interacts with the business logic for access to data and business functions and calls ps:eScript to process *ML to produce output for the user. 

9.1 Registering WebObjects

All ps:eScript WebObjects must be registered with ps:eScript, this can either be done using the maintenance tools, or will happen automatically the first time a ps:eScript WebObject is run. To create new a WebObject using the Explorer, right-click in the Objects node and select New Object. Access to details of existing object is obtained by either double-clicking on the object, or right-clicking and selecting Properties. In either case the dialog-box shown below is displayed:
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The fields in the above dialog-box are described below:

Field Name
Purpose

Name
Name of the object. Appears where this object has to be associated with other entities in the ps:eScript framework.

Description
Free format field to allow a description of the WebObject to be recorded.

Filename
Relative path and name of the WebObject.

Service List
List of the non-global services that could be associated with this WebObject. Those that is uses are highlighted.

Security
Security token for this WebObject (see 17 Security).

Host
Identifier of the host that will appear in the URL that buildLink() creates for this object (see 14 Hosts).

Secure (HTTPS)
If checked then this object will only run over a secure connection. This is tested against the WebSpeed HTTPS variable. If the object is not running over a secure connection an event is created in the event log (provide security logging is enabled) and the page identified by the system parameter SecureRequired is displayed.

Launch Debugger
If this is checked and the 4GL debugger is enabled for the WebSpeed Agent, the debugger will be instantiated and a breakpoint set before most of the object’s framework and application code is executed.

Profile
If checked this is checked and src/web/mainblock.i is in the WebObject’s Main Block (as it is by default) each request to the WebObject is profiled, see 9.12 Profiling a WebObject. 

Modules
List of modules that the WebObject is assigned to.

9.2 isGet() and isPost()

These are two functions that can be called either from within a ps:eScript WebObject or used with an ps:eScript ‘IF’ tag in a psText record. 

isGet() returns TRUE if request_method is set to GET and false otherwise. isPost(), on the other hand, returns TRUE if request_method is set to POST and false otherwise.

9.3 getField()

Provides a wrapper for the standard WebSpeed get-field() function, but does not provide any extra functionality.

9.4 getValue()

Wrapper for the WebSpeed get-value() function, but in addition to looking for values in on the URL, form fields and cookies also looks for in the ps:eScript session data.

9.5 getFormData()

This function is available to ps:eScript WebObjects to transfer data from a form to a buffer, validating data-types in the process. An example of its use is shown below:

cError = getFormData(INPUT BUFFER ttCustomer:HANDLE, "":U, "":U).

getFormData() is passed three parameters. This first is the handle of the temp-table buffer which is to receive the data from the page. If there is no record in the buffer, a new one is created. The second parameter is a comma-separated list of additional fields, and the last a comma-separated list of fields to exclude.

The additional-fields parameter is for those fields that will not be returned by the WebSpeed get-field() function by default. This is true of checkboxes. If these are unchecked they will not have their value transferred to the buffer unless named in the additional fields parameter.

The fields in the exclude-list, the third parameter, do not have their data-types checked and are not assigned into the buffer.

For those fields that are to have their values assigned, getFormData() checks that the values entered by the user are appropriate for the underlying field. If all are valid an empty string is returned; if any are invalid a formatted string is returned that can be passed to queueMessages(), e.g.

  cError = getFormData(INPUT BUFFER ttCustomer:HANDLE, "":U, "":U).

  IF cError <> "":U THEN

    /* Data type conversion error occurred. */

    queueMessages(cError).

The message can then be output using getMessages() (see 20 Error and Message Handling). A default error message is supplied and is identified by  a system parameter, DataTypeError. This hold the name of a psText record to be used for this type of error. getMessageData() can be called to obtain the following data items:

Data-item
Contains

Label
Label of the field where the data is invalid for the data-type.

Name
Name of the field.

Type
Data-type of the field.

Value
Value entered by the user that failed to convert.

An example of a psText record that was created, assigned to the DataTypeError system parameter and uses the above data-items is shown below:

<div class=”FieldError”>

  Cannot assign <%=getMessageData(value)%> to <%=getMessageData(type)%> 

         field <%=getMessageData(name)%> 

</div>

9.6 Overriding the HTTP header

Before any XHTML is sent to the client an HTTP header is created. This can be overridden or supplemented by the creating a user-defined function in the ps:eScript WebObject called outputHeader, e.g.

FUNCTION outputHeader RETURNS LOGICAL ( ) 

  SUPER().

  RETURN TRUE.

END FUNCTION.

It does not matter whether the function returns TRUE or FALSE.

9.7 Unbuffered output

By default ps:eScript composes a whole page in memory before sending any output to the client. This approach allows an exception to be generated (see 22 Exception Handling) and displayed at during the processing of the page. It also allows the developer to detect some condition during processing and choose to send an alternative page. This is possible because no headers or anything have been sent to the client.

An alternative to buffering the output is to have ps:eScript send each line to the client as it is processed. If this is done one of the first operations is to send the header. This will be promptly followed by the opening *ML tags. This makes it difficult to display any exceptions once processing of the page has started.

To disable buffering for an ps:eScript WebObject, create a user-defined function called disablePageBuffer that returns TRUE, e.g.

FUNCTION disablePageBuffer RETURNS LOGICAL ( ) 

  RETURN TRUE.

END FUNCTION.

This disables the buffer for the production of the current page only. To make the unbuffered output the default for the application the session parameter DisablePageBuffer should be set to TRUE.

9.8 Cache control

To improve performance, web browsers may cache pages that they receive. There may be occasions when this is undesirable, so ps:eScript provides a means to encourage the browser to request a new copy of the page each time it is requested.

By default, the approach to page caching taken by ps:eScript is not to send out any cache requests to the browser. If, however, a system parameter called DisablePageCache is defined and set to TRUE ps:eScript will attempt to prevent all caching by the browser. It does this by adding fields to the HTTP response header to indicate that the document should not be cached and also by setting the expiry date of the page to a date in the past.

If the developer wishes to override the default caching mode for a particular WebObject, a function called disablePageCache() can be added to the WebObject, e.g.

FUNCTION disablePageCache RETURNS LOGICAL ( ) 

  RETURN TRUE.

END FUNCTION.

If disablePageCache() returns TRUE, an attempt will be made to prevent the page from being cached. If it returns FALSE no such attempt is made.

9.9 Writing a page to a file

There may be occasions the formatted text created by ps:eScript has to be directed to a file. These could include using ps:eScript to format documents other than web pages, such as text for emails.  To do this outputPage in the ps:eScript WebObject should be overridden and writeFile() called with the name of the file the output is to go to, for example:

FUNCTION outputPage RETURNS LOGICAL ( ) 

  SUPER().

  writeFile("search.htm").

  RETURN TRUE.

END FUNCTION.

In this example, the page will go to the browser and a copy will be written to a file called search.htm in the WebSpeed Agent’s current working directory. If the super() had been omitted, no page would have been sent to the client which will result in an error if a page was expected.

9.10 Sending a file from disk

A common requirement is to be able provide a document to user via a browser. Where these documents are static and there are no significant security concerns they can be placed on the Web Server and a static link created to them. In other situations this may not be appropriate. For example a feature may be ‘click here for invoice…’. In this situation the application may generate a .pdf file and then send it to the client. To do this streamFile() is used, as shown below:

FUNCTION outputPage RETURNS LOGICAL ( ) 

  DEFINE VARIABLE cInvoiceFileName AS CHARACTER NO-UNDO.

  /* Generate .pdf here */

  streamFile(cInvoiceFileName).

  RETURN TRUE.

END FUNCTION.

streamFile() will examine the extension of the file passed to it and set the content type in the HTTP header appropriately. For this to be successful, the appropriate Content Type needs to have been defined (see 7 Content Types).

9.11 Setting cookies

By default ps:eScript does not use cookies, but it does not preclude the application from using them. To set a cookie the setCookies() function should be overridden as shown below:

FUNCTION setCookies RETURNS LOGICAL ( ) 

  /* Set cookies here */

  RETURN SUPER().

END FUNCTION.

If setCookies() is overridden it is advisable to call its SUPER() as well, as shown above. This retains the option of activating ps:eScript’s session management using cookies (see 11.1 ps:eScript and cookies)

9.12 Profiling a WebObject

One of the properties that can be set for an ps:eScript WebObject is to profile its requests (see 9.1 Registering WebObjects) . If this is done data files for the Progress profiler are produced. For this to work src/web/mainblock.i has to appear in the WebObject’s Main Block, as shown below:
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Each request to the WebObject is treated independently and will produce its own output. The profiler data is placed in the Agent’s current working directory in a file starting with the session identifier and ending in .profile. Supporting dbg_ files are written to the Agent’s temp directory.

See src\samples\profiler in the DLC directory for details of how to use the profiling tool to analysis the data generated by turning profiling on.

10 System Parameters

The is much about the ps:eScript environment that is configurable. The central point for storing this is in formation is the system parameter table. Application specific parameters can also be stored here as well.

10.1 System parameter maintenance

New system parameters can be added by right-clicking on a system parameter node and selecting New System Parameter. Existing ones can be amended by double-clicking or right-clicking and selecting Properties, as shown below:
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The fields that appear in the System Parameters Properties dialog-box are described below:

Field Name
Purpose

Name
Name of the system parameter.

Description
Free format field to allow a description of the system parameter  to be noted.

Value
Value that will be returned for this parameter. Is always character.

10.2 Programmatic access to system parameters

System parameters can be obtained by a WebObject using the getSysParam() function, e.g.

cSelect1 = DYNAMIC-FUNCTION("getSysParam":U, "DefaultSelector1":U).

There are two variations to getSysParam(), getSysParamLogical() and getSysParamInteger(). These work the same as getSysParam(), but convert the parameter from character, which is how it is stored, to the expected data-type.

To set a system parameter the following function is called:

DYNAMIC-FUNCTION("setSysParam":U, "DefaultSelector1":U, "ProgressSoftware":U).

Setting a system parameter will not always have an effect until a WebSpeed Agent is restarted. Those that fall into this category include: SessionToken, UseSessionCookie, UseTextMessages, DefaultDeviceType, DisablePageCache and DisableBuffer.

10.3 ps:eScript’s system parameters

Below is a table of the system parameters recognised by ps:eScript. They are maintained using the System Parameter maintenance function.

Parameter name
Purpose

AccessDenied
Name of the psText record that will be displayed if the user tries to access a WebObject they do not have access to.

AllowDeleteUser
This should be set to TRUE or FALSE. If TRUE the users may be deleted from the psUser table. If FALSE they may not.

ApplicationHome
WebObject to run once the user has logged in. Will be overriden by any entry for Application Home against the user’s group.

DataTypeError
Name of a psText record for data conversion errors encountered by getFormData().

DefaultDeviceType
Default device type when …

DefaultLanguage
Should be a value from psLanguage.LangId field.

When a user first accesses a ps:eScript WebObject a session is created for them. If the language used by the browser is not in the psLanguage table then the language stored against this system parameter is used. 

DefaultSelector1
When a session is first created the Selector1 session data item will be initialised to the value stored against this system parameter.

DefaultSelector2
When a session is first created the Selector2 session data item will be initialised to the value stored against this system parameter.

DisablePageBuffer
When set to TRUE (the default) pages will be processed in their entirety before being set. If set to FALSE each line of *ML is sent out as soon as it has been processed.

DisablePageCache
When set to TRUE ps:eScript encourages the browser not to cache pages and always return to the server for a fresh copy of the page.

ExceptionPage
Name of the psText record to be displayed when displayException() is called to show details of an exception.

LoginRequired
Name of the psText record containing the page to show if the user is not logged in and they have requested a page with a security token defined.

Mail.Domain
See 24 SMTP Service.

Mail.Password
See 24 SMTP Service.

Mail.POP3.Host
See 25 POP3 Mail Service.

Mail.POP3.Port
See 25 POP3 Mail Service.

Mail.SMTP.Host
See 24 SMTP Service.

Mail.SMTP.Port
See 24 SMTP Service.

Mail.User
See 24 SMTP Service.

PasswordDefaultTimeout
See 16.3 Passwords.

PasswordForceLower
See 16.3 Passwords.

PasswordForceUpper
See 16.3 Passwords.

PasswordMaximumLength
See 16.3 Passwords.

PasswordMinimumLength
See 16.3 Passwords.

PasswordReuseLimit
See 16.3 Passwords.

PasswordValidCharacters
See 16.3 Passwords.

SessionDelete
When the session service starts (typically when a WebSpeed Agent starts) session data older that this, in days, are deleted.

SessionToken
On any URL created with buildLink() a session identifier. This is composed of the identifier (e.g. ‘session’) and a value allocated by ps:eScript. This system parameter sets the string to be used as the identifier. 

UseSessionCookie
If set to TRUE, ps:eScript will use cookies to pass the session identifier from request to request, rather than the URL.

UseTextMessages
Set to TRUE if queueMessages() should lookup the messages it is processing in the psText table. If this is not set to TRUE all messages are displayed as the developer typed them in.

11 Session Management

The WebServer itself has no memory of who a user is once it has returned a page to them; thus, each interaction with the WebServer is entirely independent. It is up to the application to track that a series of requests come from the same user. By default with ps:eScript this is done with a session identifier that is passed between the WebObjects on the URL. 

The name of the session identifier is held as a system parameter, SessionToken, and can be changed if required. The identifier  is generated by ps:eScript.

A session identifier is created when the user first requests a ps:eScript page, irrespective of whether they log in or not.

The session identifier is added to the URL by the buildURL() function, which is called from buildLink() (see 3.6 Call - <%call:buildLink()%> and 15 Links for details on these). It is very important that all links to ps:eScript WebObjects are processed using one of these two calls. If this is not done, not only with the users original session cease to be available, but the ability to reassign a host or link will also be lost.

11.1 ps:eScript and cookies

By default, session management by ps:eScript does not use cookies, but this does not preclude the use of cookies
 by the application for its own purposes. 

ps:eScript can, however, be made to use cookies for session management by setting the system parameter UseSessionCookie to TRUE. For this to work successfully any override to setCookies() in WebObjects must call SUPER(). If this is done the session identifier is passed from request to request as a cookie, rather than on the URL.

11.2 Using session data

To store an item of data against the session, one of the following calls can be made:

setSessionChar(“CustName”:U, cName).

setSessionInt(“CurrentCustomer”:U, iRowIdentifier).

setSessionDec(“TotalValue”:U, dTotal).

setSessionLogi(“OnHold”:U, TRUE).

setSessionDate(“StartDate”:U, TODAY).

These each allow a value to be stored against a named identifier and each returns TRUE if the value is stored. setSessionChar() takes a character variable as its second parameter, setSessionInt() an integer, setSessionDec() a decimal and setSessionLogi() a logical.

The first call for a particular named value creates it. Subsequent calls amend it. Once created a session value it can be deleted by calling a setSession() function and passing unknown (?) as the value.

To obtain a value that has been stored as part of the session data, one of the following calls can be made:

cName = getSessionChar(“CustName”:U).

iRowIdentifier = getSessionInt(“CurrentCustomer”:U).

dTotal = getSessionDec(“TotalValue”:U).

lOnHold = getSessionLogi(“OnHold”:U).

dtStart = getSessiondate(“StartDate”:U).

Each returns the value associated with the named value, in the appropriate data-type. If there is no name in the session data that matches that passed to the ‘get’ function, either an empty string, 0 or false is returned, depending on the data-type.

11.3 ps:eScript session values

The framework itself defines some session data that can be used by the application. This is shown below:

Session Data Name
Data-type
Source

ApplicationHome
Character
psGroup table or system parameter.

DeviceType
Integer
psUser agent table.

Language
Integer
Either browser’s language setting, system parameter or psUser table.

LoggedIn
Logical
TRUE if the session user is logged in and FALSE otherwise.

RootMenu
Integer
psGroup table or system parameter.

Selector1
Character
psUser table or system parameter.

Selector2
Character
psUser table or system parameter.

11.4 Getting and setting the current user for a session

If a user is logged in their UserId is held as part of the session data. This can be obtained by the application using the following call:

  iUserId = DYNAMIC-FUNC("getSessionUser":U).

To set the user’s id, the following call can be made:

  DYNAMIC-FUNC("setSessionUser":U, iUserId).

11.5 Obtaining the session identifier

There may be occasions when the application needs to obtain the session identifier. This can be done with the following call:

  cSessionId = DYNAMIC-FUNC("getSessionId":U).

11.6 Session timeout

ps:eScript allows a timeout period for a session to be defined at the user-group level. If a timeout is specified and a user is logged in and there is no activity during this time the user will be asked to login again when the next request is made. The page they are taken to is identified by the session parameter ‘LoginRequired’. If they successfully re-login they will be forwarded to the page they requested

11.7 Cloning a session

There may be occasions when a session needs to be copied and given a new session identifier. Such as occasion may be where the application allows a second window to be launched. It may be desirable to have this run without interfering with the session data of the first and without have the user authenticate themselves again. To support this the application can call cloneSession(), as shown below:

DYNAMIC-FUNC("cloneSession":U, TRUE).

cloneSession() creates a new session and copies the session data for the current session to it, before returning the new session identifier. It takes a single logical parameter. If this is TRUE then the originating session’s searches (see 18 Search Service) and stored temp-tables (see 23 Session Store) are also copied.

Once a session has been copied cloneSession() publishes ‘sessionClone’, passing the old and new session identifiers to enable any part of the application that uses the session identifier to make the necessary adjustments. To receive these messages a procedure must subscribe to them and then provide a handler procedure, for example to subscribe it could do the following:

SUBSCRIBE PROCEDURE THIS-PROCEDURE TO "cloneSession":U ANYWHERE.
The handler procedure would then be defined as follows:

PROCEDURE cloneSession:

  DEFINE VARIABLE pcSourceSessionId AS CHARACTER NO-UNDO.

  DEFINE VARIABLE pcNewSessionId    AS CHARACTER NO-UNDO.

11.8 Spoof protection

When a user logs in, their IP address is recorded as part of the session details. In each subsequent request the IP address is checked against the IP address stored against the session to check that it is the same. This is to provide a level of protection again spoofing.

If it is found that the IP address does not match what is expected the page identified by the system parameter ‘LoginRequired’ is displayed.

11.9 Ending a session

When the application detects that a session should end, typically when the user logs out, endSession should be run to clean up session data, e.g.

RUN endSession.

Immediately before the session data is deleted ‘sessionDelete’ is published with the identifier of the session being ended as a parameter. This gives the application the chance to clean up session data that it is managing.

To capture ‘sessionDelete’ messages a procedure must first register for them, e.g.

SUBSCRIBE PROCEDURE THIS-PROCEDURE TO "sessionDelete":U ANYWHERE.

The procedure must then define a handler procedure to process the message, e.g.

PROCEDURE sessionDelete :

  DEFINE INPUT PARAMETER pcSessionId AS CHARACTER NO-UNDO.

  ...

END PROCEDURE.

11.10 Automatic clean up of old sessions

Where users do not leave an application cleanly session data will be left behind. This can be removed automatically by setting the system parameter ‘SessionDelete’ to a positive value. This defines a number of days to keep session data for. Session data older than this will automatically be removed when a WebSpeed Agent starts.

12 Text Selection

All text that can be output in a ps:eScript application is stored in the psText table, where it is identified by a text name. A record in the psText table can be for a single character or an entire page of *ML. In either case, there can be multiple psText records with the same name. Which will be selected at runtime depends on a number of attributes that can be defined for them. Using these facilities the same WebObject can support multiple languages, devices or lines of business.

12.1 Text selection rules

When the application instructs ps:eScipt to retrieve and process a psText record (usually by calling processMarkup()) the following factors are considered when deciding which version of a psText record to use:

· Activation date/time

· Language 

· Device type

· Selector1 and selector2 

Activation date/times are determined by examining the system date and time. The language could be a system default, determined from the browser settings or be associated with a user. Device type can derived from the user’s browser and selector1 and selector2 can either be system defaults, assigned to a user or set by the application. Using this information ps:eScript goes through a number of steps to try and identify a suitable psText record to use. As soon as a match is found the record is returned. The steps are summarised below:

6. psText records whose activation date/times do not include the current system date are excluded.

7. A match is then attempted on language, device and both selectors.

8. Match is attempted on language, both selectors and a blank device.

9. Match is attempted using device, both selectors and blank language.

10. Match is attempted using both selectors and blank language and device.

11. Match is attempted with device, language, selector 1 and blank selector 2.

12. Match is attempted with language, selector 1 and blank selector 2 and device.

13. Match is attempted with selector 1 and blank language, selector 2 and device.

14. Match is attempted language and device with both selectors blank.

15. Match is attempted using language with blank device and selectors.

16. Match is attempted using device with blank selectors and language.

17. Match is made with blank language, selectors and device.

It is anticipated that more often than not a suitable psText record would be located without having to execute all the above steps. Even when none is found, not all steps need to be taken. For example, it is not necessary for test for a psText record with selector 2 set, if none isdefined in the session. 

If debug event logging is enabled, an event is created for each successful and unsuccessful find.

12.2 Setting language

When a new session is started, the language to use is determined. This is done using the following steps:

18. Languages supported by the browser are checked against languages identified in the psLanguage table. If a match is found, this will be the default language of the session until overridden.

19. If the browser’s language is not found in the psLanguage table the language identified by the ‘DefaultLanguage’ system parameter is used. If this has not been defined the language remains ‘undefined’.

When the user logs in, the session language is reset to that in the psUser table, provided one has been defined.

The language to use for a particular session is held as part of the session data. This can be set programmatically using the following call:

  setSessionChar ("Language":U, cLanguageId ).

The value set must match the contents of the psLanguage.LangId field.

12.3 Setting device type

The device type is set automatically by ps:eScript when a new session is created.

12.4 Setting Selector1 and Selector2

In addition to language and device there are two other selection criteria that can be defined for choosing psText records, Selector1 and Selector2. 

When a session is first created Selector1 and Selector2 are set to the values stored against the system parameters DefaultSelector1 and DefaultSelector2. If the user logs in these will be overridden by any non-blank entries for Selector1 and Selector2 on the psUser table.

In addition to the means described above, Selector1 and Selector2 can also be set programmatically, as follows:

  setSessionChar ("Selector1":U, cCountry).

  setSessionChar ("Selector2":U, cUserType).

12.5 User defaults

The session language and selectors can be saved against the user record as the user’s default for future sessions by calling setUserDefaults() , e.g.

  setUserDefaults(iUserId, cLanguageId, cCountry, cUserType).

See 17.2 Security service API for details.

13 User Agents and Device Types

ps:eScript allows *ML to be defined that is specific to particular classes of browser, thus allowing, for example, the same WebObject to support both PC and PDA versions of a page. To do this how each browser to use the site is recorded in a user agent table. These can be groups together and assigned a ps:eSript device type, which can then be used in the selection of *ML.

13.1 User Agent

Each time a new session is started the browser type identifier is extracted from the HTTP request and checked against the psUserAgent table. If no record of that browser type is found then it is added to the table. In this way, agents using the application or site are gradually collected.

User agents can also be added manually by right-clicking on an User Agent node in the ps:eScript Explorer and selecting New User Agent. Existing User Agents can be amended by with double-clicking on them or right-clicking and choosing Properties, as shown below:
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The User Agent Properties dialog-box has the following fields on:

Field Name
Purpose

User Agent Name
Identifier of the agent type taken from the HTTP request.

Device Type
ps:eScript device type that will be assigned to the User Agent.

13.2 Device Type

Device types provide a way of grouping User Agents and facilitate the selecting of *ML by user agent, if required.

New device types are created by right-clicking on a device type node in the Explorer and choosing New Device Type. Existing Device Types can be amended by either double-clicking on them or right-clicking and selecting Properties. In either case, the Device Type Properties dialog-box is displayed, as shown below:
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This Device Type Properties dialog-box only has one field, the name by which the user agents to which this Type is assigned will be known with the ps:eScript environment.

Hosts 

Within a site or application there may be links to objects on different servers or to different ports on the same server. To implement this each object and link within the system has a host associated with it. When a link to that object is created the first part of the URL is obtained from the host record associated with that object. This is done by buildLink().  

Hosts are added by right-clicking on a host node in the Explorer and selecting New Host. Details of an existing host can be viewed by either double-clicking on the host or right-clicking and selecting Properties. In either case the Host Properties dialog-box is displayed, as shown below:
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The fields in the above function are described below:

Field Name
Purpose

Host Name
Name of the host. Used in other parts of the framework to identify this host to users, but not used in the construction of link.

Host URL
Forms the server part of the URL which is used to link to object associated with this host.

Host name is mandatory and must be unique.

14 Links

Links provides the user with the means of navigating from page to page within an application and ps:eScript provide a number features for managing them.

14.1 Link mapping

Linking mapping allows for substituting one link for another at runtime. It can be very valuable when needing to globally change a link within an application or integrating static pages that have been imported with ps:eScript WebObjects.
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The fields in the above function are described below:

Field Name
Purpose

Text Name
Can either be ‘Global’, in which case the link is substituted where ever it is found in the application, or the name of a ps:Text record.

Default Page
This is the link to be replaced. Can either be a static one, as found in newly imported *ML, or a reference to a WebObject (e.g. sop/custsearch.p).

Host
Host computer to appear in the replacement link (see 14 Hosts)

Object
ps:eScript WebObject that is to be inserted into the link instead of the default.

Security
Not used at present.

14.2 buildLink()

All links to ps:eScript objects within the same session should be enclosed in call tags that reference buildLink(), as described in 3.6 Call - <%call:buildLink()%>. In practice this means that all anchor, form and frame elements. Where images are being read from a database, image elements may also have to be enclosed. To do the actual work of constructing the URL buildLink() calls buildURL().

14.3 buildURL()

buildURL()  can be called by the application or used in a data request tag and embedded in the *ML (see 3.2 Data Request - <%=functionName(parameter list)%>). Unlike buildLink() which can enclose sections of *ML, buildURL must only be passed the reference to the ps:eScript WebObject as it appears in the *ML. This makes in convenient to use in JavaScript, where there can be difficulties in using buildLink().

The are three things that buidURL() (and by extension buildLink()) do. These are:

20. Checks to see if a replacement link has been defined for that URL in that psText record. If not, it then checks to see is there is a global substation for the link.

21. Add a hostname. If a link substitution was done, the host from the link is used. Failing that, a host associated with the WebObject is used. If none is specified, that held in the WebSpeed variable appURL is used.

22. Finally, a session identifier is added, unless the system parameter UseSessionCookie is set to true or the system parameter SessionToken is blank. In either of these cases no session identifier is added to the URL.

15 Groups and Users 

ps:eScript allows users to be defined and arranged into groups. Like much of the rest of the framework it is not mandatory to use these and the ps:eScript defaults can be replaced (see Appendix B).

15.1 Groups

Within ps:eScript users are divided into groups. These can be maintained using either the GUI or browser tools: 
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The fields on the above function are described below:

Field Name
Purpose

Group
Name of the group

Password Timeout
Number of days after which the password will become invalid. 0 means that the password will never expire. This feature is used to set the expiry date of the password on the psUser table when the password is changed.

Session Timeout
Number of minutes between server interactions before the session times out.  When a timeout occurs the user will be redirected to a page defined by the session parameter ‘LoginRequired’. If they successfully login they will be returned to the page they were on when the timeout occurred.

A session timeout of 0 indicates that the session will never timeout for users in this group.

The session timeout period is only checked when a user is logged in and the WebObject they are running against has security defined against it.

Root Menu
The menu identifier (psMenu.psMenuId) that users in this group start with. Stored as a session integer, ‘RootMenu’. If no menu is stored against the group, the one stored against the system parameter ‘DefaultRootMenu’ is used instead.

Application Home
This is the name of the WebObject to run (defined in the psObject table) when a user from this group successfully logs in. It will be stored against a session character value, ‘ApplicationHome’. If no starting WebObject is defined for the group one defined against the system parameter ‘ApplicationHome’ is used instead.

If users are to be defined in the system, they should belong to a group.

15.2 Users 

Users do not need to be defined with the ps:eScript framework since it is not always necessary to identify individuals using the system. The GUI User Maintenance function is shown below:
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Note: not all the fields mentioned below are yet accessible through the GUI maintenance tool.

The fields shown above are described below:

Field Name
Purpose

Name
Name of the user.

Active
Indicates whether the user is active or not. Inactive users may not login to the system.

Email
User’s email address

Login name
This is the name the user uses to login with.

Reference
Free format field that can be used to hold a reference to an external user table.

Password
This is the password, encoded with the Progress ENCODE() function.

Password Expiry Date
Date the password expires. This is set automatically when the password is changed using the Web maintenance tools. It is calculated using the Password Timeout set against the group the user is a member of, provided it is non-zero. If the Password Timeout defined for the group is 0, that held against the system parameter ‘PasswordDefaultTimeout’ is used instead.

Group
The group that this user is a member of.

Language
The default language for the user.

Selector 1
Default value for the Selector1 session value. Used in the selection of psText records.

Selector 2
Default value for the Selector2 session value. Used in the selection of psText records.

Question grid
Not currently used.

15.3 Passwords

When the user creates or amends their password there are a number of rules that can, optionally, be applied. These are controlled by the system parameters listed below:

System Parameter
Purpose

PasswordDefaultTimeout
Number of days before a password will expire. Will be overridden by the expiry days that can be set against a user’s group.

PasswordForceLower
Ensure that the password contains at least one lower case letter. 

PasswordForceUpper
Ensure that the password contains at least one upper case letter.

PasswordMaximumLength
Maximum number of characters in a password.

PasswordMinimumLength
Minimum number of characters in a password.

PasswordReuseLimit
Minimum number of passwords there must be before one can be reused.

PasswordValidCharacters
List of the characters that may appear in the password. For example, setting this to ‘0123456789’ would mean that passwords would have to be numeric.

Most of the above system parameters are loaded when the security service is started, typically when an Agent loads. If they are changed all Agents should be restarted to ensure that the changes take effect.

16 Security Service

ps:eScript has a security mechanism controlling access to WebObjects, menus and links. By default all these items are defined without any security setting and so are available to everybody. Once security has been set against something, only those users who are logged in and have read permission can gain access to them.

If a non-logged-in user tries to gain access to a page with security defined against it, they will be taken to a page telling them that they need to login. This page is identified by the session parameter ‘LoginRequired’. If they login successfully they are taken back to the page they were trying to access.

In addition to be used by ps:eScript, security tokens can also be used by an application.

16.1 Security tokens

The security mechanism is based on tokens. A token is defined and user and groups are granted access rights against it. This token can then be assigned to the various elements within the framework that can have security defined. Once a token is assigned, users with access to the token gain access to that element. The GUI Security Maintenance function is shown below:
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The fields in the above function are described below:

Field Name
Purpose

Name
Name of the security token. 

Can Read
List of the users and groups with read access to the token. To get access a user must either be granted access specifically, or be part of a group that is granted access.

Can Write
Not currently used by ps:eScript. Can be used by the application.

16.2 Security service API

Below is the API to the security service (service/pssecurity.p).

canRead

Is passed the identifier for a security token (psSecurity.psSecurityId) and returns TRUE if the currently logged in user has read access to it and FALSE otherwise.

Syntax

FUNCTION canRead RETURNS LOGICAL

  ( INPUT piSecurityId AS INTEGER )

Parameter
Type
Purpose

piSecurityId
INPUT
Identifier of the security token to be checked. 

canWrite

Is passed the identifier for a security token (psSecurity.psSecurityId) and returns TRUE if the currently logged in user has write access to it and FALSE otherwise.

Syntax

FUNCTION canWrite RETURNS LOGICAL

  ( INPUT piSecurityId AS INTEGER )

Parameter
Type
Purpose

piSecurityId
INPUT
Identifier of the security token to be checked. 

changePassword

Called to change the password for a user. Returns TRUE if this is done successfully and FALSE otherwise. Calls initMessageString() to initialise the message string and returns the messages in the ps:eScript message format (see 20 Error and Message Handling).

Syntax

FUNCTION canWrite RETURNS LOGICAL

  ( INPUT piUserId AS INTEGER,

    INPUT pcOldPassword AS CHARACTER,

    INPUT pcNewPassword AS CHARACTER,

    INPUT pcConfirmPassword AS CHARACTER,

    OUTPUT pcMessage AS CHARACTER)

Parameter
Type
Purpose

piUserId
INPUT
Identifier of the user whose password is to be changed. 

pcOldPassword
INPUT
User’s old password, unencoded. Must be valid for the new password to be set.

pcNewPassword
INPUT
User’s new password, unencoded.

pcConfirmPassword
INPUT
Confirmation of the user’s new password. Must match the value in pcNewPassword.

pcMessage
OUTPUT
ps:eScript formatted message string with any errors in.

checkPassword

Checks that a user and password combination is valid, returning TRUE if it is and FALSE otherwise. If the check fails a message will be added to the current ps:eScript message list with a key of ‘ERROR’.

Syntax

FUNCTION checkPassword RETURNS LOGICAL

  ( INPUT piUserId AS INTEGER,

    INPUT pcPassword AS CHARACTER )

Parameter
Type
Purpose

piUserId
INPUT
Identifier of the user. 

pcPassword
INPUT
User’s password, unencoded.

isAuthenticated

Checks that a user and password combination is valid and that the user is active, returning TRUE if it is and FALSE otherwise. 

Syntax

FUNCTION isAuthenticated RETURNS LOGICAL

  ( INPUT piUserId AS INTEGER,

    INPUT pcPassword AS CHARACTER )

Parameter
Type
Purpose

piUserId
INPUT
Identifier of the user. 

pcPassword
INPUT
User’s password, unencoded.

isLoggedIn

Returns TRUE if there is a valid user set for the session and FALSE otherwise. This includes a check that the user in the session is in the psUser table.

Syntax

FUNCTION isLoggedIn RETURNS LOGICAL

  ( )

Parameter
Type
Purpose

None.

isPasswordExpired

Returns TRUE if the password for the user in the current session has expired and FALSE otherwise.

Syntax

FUNCTION isPasswordExpired RETURNS LOGICAL

  ( )

Parameter
Type
Purpose

None.

isPasswordUsed

Checks that the password it is called with is not the current one and not within the password history up to the limit set by the system parameter PasswordResureLimit. Returns TRUE if it is not the current one and not a previously one that cannot be reused and FALSE otherwise.

Syntax

FUNCTION isPasswordUsed RETURNS LOGICAL

  ( INPUT piUserId AS INTEGER,

    INPUT pcPassword AS CHARACTER )

Parameter
Type
Purpose

piUserId
INPUT
Identifier of the user. 

pcPassword
INPUT
User’s password, unencoded.

isValidPassword

Checks that the password passed to it is in a valid format according as defined by the controlling system parameters, see 16.3 Passwords. If the password is valid TRUE is returned and if not FALSE is returned. In the latter case, the message will be added to he current ps:eScript message list with a key of ‘ERROR’.

Syntax

FUNCTION isValidPassword RETURNS LOGICAL

  ( INPUT pcPassword AS CHARACTER )

Parameter
Type
Purpose

pcPassword
INPUT
Password, unencoded.

loginUser

Logins the user into the system, making calls to authenticate them (by calling isAuthenticated()) and setting up session data: LoggedIn, IPAddr, GroupId, Language, Selector1 (if defined on their psUser record), Selector2 (if defined on their psUser record), ApplicationHome and RootMenu. If the user is successfully logged in TRUE is returned and FALSE otherwise.

Syntax

FUNCTION loginUser RETURNS LOGICAL

  ( INPUT pcLoginName AS CHARACTER,

    INPUT pcPassword AS CHARACTER )

Parameter
Type
Purpose

pcLoginName
INPUT
User’s login name. 

pcPassword
INPUT
User’s password, unencoded.

matchPassword

Conducts a case sensitive comparison of the two passwords passed to it, returning TRUE if they are the same and FALSE otherwise. In the latter case a message will be added to the current ps:eScript message list with a key of ‘ERROR’.

Syntax

FUNCTION matchPassword RETURNS LOGICAL

  ( INPUT pcPassword1 AS CHARACTER, 

    INPUT pcPassword2 AS CHARACTER )

Parameter
Type
Purpose

pcPassword1
INPUT
First password to be compared, unencoded.

pcPassword2
INPUT
Second password to be compared, unencoded.

setUserDefaults

Sets default values for the user’s language, Selector1 and Selector2 in their psUser record and in the session. If it is successful TRUE is returned and if not FALSE is returned.

Syntax

FUNCTION setUserDefaults RETURNS LOGICAL

  ( INPUT piUserId AS INTEGER,

    INPUT pcLangId AS CHARACTER,

    INPUT pcSelector1 AS CHARACTER,

    INPUT pcSelector2 AS CHARACTER )

Parameter
Type
Purpose

piUserId
INPUT
User’s identifier (from psUser.psUserId)

pcLangId
INPUT
User’s default language. If set to the unknown value, the original setting is retained.

pcSelector1
INPUT
Value for Selector1. If set to the unknown value, the original setting is retained.

pcSelector2
INPUT
Value for Selector2. If set to the unknown value, the original setting is retained.

17 Search Service

It is a very common requirement to want to allow the user to make some form of selection and then be able to page back and forth through the results. To support this ps:eScript provides the search service.

There are two aspects the to the search service, the acquisition of data and then navigating through the results. The data for the search can be obtained in one of two ways, either the search service can make the selection using executeQuery or the application can make it and then pass the results to the search service using storeResults. In the first case only the ROWIDs of the chosen records are held in the results cache and the actual data will be read when the page is requested. In the latter case, the data itself will be held in the results cache. 

17.1 Clean up of search tables

The ps:eScript tables that support the search service have their contents automatically removed when a session ends or after a set period of time, see 11.10 Automatic clean up of old sessions. 

17.2 Search service API

Described below is the API to the search service (service/pssearch.p). 

deleteSearch

Deletes a search and its related result records.

Syntax

PROCEDURE deleteSearch:

  DEFINE INPUT PARAMETER pcSearchId AS CHARACTER NO-UNDO.

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

executeQuery

Opens a query and reads the results into a cache table. Details of the query are held in the session table psSearch and the ROWIDs of the results in psResults. These tables should not be accessed directly by an application, only via the ps:eScript search service API.

Syntax

PROCEDURE executeQuery:

  DEFINE INPUT PARAMETER pcSearchId    AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcQueryString AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER piPageSize    AS INTEGER   NO-UNDO.

  DEFINE INPUT PARAMETER piMaxResults  AS INTEGER   NO-UNDO.

Parameter
Type
Purpose

pcSearchId
INPUT
Each user may have a number of queries active at any one time, provided each has a different identifier. The same identifier, however, can be used by any number of different users.

pcQueryString
INPUT
Contains the query to be evaluated.

piPageSize
INPUT
Number of results the WebObject will want per page.

piMaxResults
INPUT
The maximum number of records that the query should retrieve.

extractBufferList

Takes a query string and returns a comma-separated list of the buffers it contains. Primarily intended for use by the search service.

Syntax

FUNCTION extractBufferList RETURNS CHARACTER

  ( INPUT pcQueryString AS CHARACTER )

Parameter
Type
Purpose

pcForEach
INPUT
Query string.

fetchResultRow

Replaces the contents of the temp-table passed to it with a row from the query identified by pcSearchId. To enable the application to discover the result number of a record in the query the temp-table passed to fetchResultRow should include an integer field called ResultNum. This will have the result number of each row copied into it.

Syntax

PROCEDURE fetchResultRow:

  DEFINE INPUT        PARAMETER pcSearchId  AS CHARACTER NO-UNDO.

  DEFINE INPUT        PARAMETER piResultNum AS INTEGER   NO-UNDO.

  DEFINE INPUT-OUTPUT PARAMETER TABLE-HANDLE phResult.

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

piResultNum
INPUT
Number of the required row in the results table. If the calling procedure had the field ResultNum included in the temp-table it is passed to fetchResultsPage, the value for this parameter returned to it.

temp-table
INPUT-OUTPUT
Either a temp-table or table-handle. Fields in it will be filled from matching fields in the buffers involved in the query.

fetchResultsPage

Returns a page of results for the specified search identifier and page number.

Syntax

PROCEDURE fetchResultsPage:

  DEFINE INPUT        PARAMETER pcSearchId AS CHARACTER NO-UNDO.

  DEFINE INPUT        PARAMETER piPage     AS INTEGER   NO-UNDO.

  DEFINE INPUT        PARAMETER piPageSize AS INTEGER   NO-UNDO.

  DEFINE INPUT-OUTPUT PARAMETER TABLE-HANDLE phResults.

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier for the search. Must match that passed to executeQuery.

piPage
INPUT
The results are returned in batches, assumed to correlate with a page of output. This parameter specifies which batch to return, e.g. page 2 of result set with 60 records in and a page size of 20 will return records 21 to 40.

piPageSize
INPUT
Size of the batches/pages in the result set.

temp-table
INPUT-OUTPUT
This can either be a temp-table or table-handle. Fields in it will be filled from matching fields in the buffers involved in the query.

If the WebObject wants the database rowids of the records from which the result row was created, it should include the following field in the temp-table:

FIELD ResultValue LIKE psResult.ResultValue

This will be populated with a comma-separated list of rowids.

If the application wants to ensure that it displays the records in the order they were read by the query the following field should be added to the temp-table and used to order the output:

FIELD ResultNum LIKE psResult.ResultNum

getCurrentPage

When passed a search identifier and it returns the current page number that that search is on.

Syntax

FUNCTION getCurrentPage RETURNS INTEGER

  ( INPUT pcSearchId AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

getNumPages

Returns the number of pages in the search identified by pcSearchId. 

Syntax

FUNCTION getNumPages RETURNS INTEGER

  ( INPUT pcSearchId AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

getNumResults

Returns the number of results, up to the specified maximum, for the search identified by pcSearchId.

Syntax

FUNCTION getNumResults RETURNS INTEGER

  ( INPUT pcSearchId AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

getPageCount

Returns the number of pages in the search identified by pcSearchId for the page size specified by piPageSize. If piPageSize is 0 or ? the page size passed to executeQuery or storeResults is returned.

Syntax

FUNCTION getPageCount RETURNS INTEGER

  ( INPUT pcSearchId AS CHARACTER, 

    INPUT piPageSize AS INTEGER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

piPageSize
INPUT
?, 0 or a number of rows on the page.

getPageEnd

Syntax

FUNCTION getPageEnd RETURNS INTEGER

  ( INPUT pcSearchId AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

getPageStart

Syntax

FUNCTION getPageStart RETURNS INTEGER

  ( INPUT pcSearchId AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

hasFirstPage, hasPreviousPage, hasNextPage, hasLastPage

Each of these functions is passed a search identifier and a page number. They return TRUE if that navigation type is appropriate for the page passed to it. For example, when page 2 is passed to hasFirstPage() and hasPreviousPage() both return TRUE because there must be a prior page to return to. 

Although these functions are available to the application developer, it is recommended that showNav() is used.

Syntax

FUNCTION hasFirstPage RETURNS LOGICAL

  ( INPUT pcSearchId AS CHARACTER, 

    INPUT piPage AS INTEGER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

piPage
INPUT
Page number

hasMoreResults

Returns TRUE if there are more records that satisfy the selection criteria than the maximum passed to executeQuery or storeResults. Returns FALSE otherwise.

Syntax

FUNCTION hasMoreResults RETURNS LOGICAL

  ( INPUT pcSearchId AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

hasResults

Returns TRUE if there is at least one result for the query identified by pcSearchId and FALSE otherwise.

Syntax

FUNCTION hasResults RETURNS LOGICAL

  ( INPUT pcSearchId AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

selectPage

Sets the current page number of a query in response to a navigation request. The new page number is returned. If the navigation request is blank, the current page number is returned.

A number of other calls within the search service API will only work correctly if selectPage() has already been called.

Syntax

FUNCTION selectPage RETURNS INTEGER

  ( INPUT pcSearchId AS CHARACTER,

    INPUT pcNav AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

pcNav
INPUT
Must be ‘first’, ‘previous’, ‘next’, ‘last’ or blank.

showNav

Indicates whether the operation identified in pcDirection is effective for the page that the search identified by pcSearchId is currently on.

Syntax

FUNCTION showNav RETURNS LOGICAL

  ( INPUT pcSearchId AS CHARACTER,

    INPUT pcDirection AS CHARACTER )

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

pcDirection
INPUT
Must be ‘first’, ‘previous’, ‘next’, ‘last’ or ‘more’.

If ‘more’ is passed in, TRUE is returned if there are more records that satisfy the selection criteria than the maximum passed to executeQuery.

storeResults

The search service has two functions, selecting record from the database and then facilitating the paging back and forth through the selection. In some situations, ps:eScript may only be required to fulfil the second function, in which case another component (such as a SmartDataObject) will select the data from the database. storeResults can then be used to pass the results to the search service for it to manage.

Syntax

PROCEDURE storeResults:

  DEFINE INPUT PARAMETER pcSearchId   AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER TABLE-HANDLE phResult.

  DEFINE INPUT PARAMETER piPageSize   AS INTEGER   NO-UNDO.

  DEFINE INPUT PARAMETER piMaxResults AS INTEGER   NO-UNDO.

Parameter
Type
Purpose

pcSearchId
INPUT
Identifier of the search.

phResult
INPUT
Either temp-table or table-handle contains the data that the search service is going manage.

piPageSize
INPUT
Size of the batches/pages in the result set.

piMaxResults
INPUT
Maximum number of records that the search could contain.

18 Menus

ps:eScript allows a hierarchal menu structure to be defined. These are held in the psMenu table.

Each entry in the psMenu table can have a WebObject defined for it. These become menu-items. Entries in psMenu that do not have a WebObject assigned to them are considered to be menus or sub-menus. The GUI Menu Maintenance function is shown below:
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The fields in the above function are described below:

Field Name
Purpose

Menu
Name of the menu or menu-item.

Menu Type
Defines the nature of the menu element: Menu = M, Sub Menu = S,

Menu Item = I.

Parent
Parent menu. For the top level in a menu structure this will be ‘root’ or similar.  

Object
This is the ps:eScript WebObject associated with the menu-item. It is optional. Records without an Object specified are assumed to be menus or sub-menus, as opposed to menu-items.

Text Name
The name of a psText record, but if not specified the label displayed for menu record will be that entered in the menu field. This can be used to just specify the text to display, or the complete anchor tag.

Security
Security token associated with the menu record, if any. If one is defined the user must have at least read access to have this menu record made available to them.

Display Sequence
Sets the order that items will appear in the menu.

18.1 Displaying menus

The previous section described how menus are defined within ps:eScript. How they are rendered is application-dependent, but the data to use can be provided by the menu service. By default this is global (i.e. a session super-procedure) and so is available to all WebObjects. There are a number of ways to use the menu service’s API; two are considered here.

In this first example the output the user sees on the page is created from details held in the psMenu table.

  <div class="sideNav">        

    <%repeat:listMenu(sop)%>

      <%if:isSubMenu()%>

         <span class="navOn"><%=getMenuData(psMenu.MenuName)%></span>

      <%else:isSubMenu%>

        <span class="navOff">

           <a class="nav" href="<%=getMenuData(psMenu.href)%>">

              <%=getMenuData(psMenu.MenuName)%></a>

        </span>

      <%end:isSubMenu%>

    <%end:listMenu%>

  </div>

The text that users see (i.e. the menu label) is taken from the menu name entered into the Menu Maintenance function. One disadvantage of this is that it only allows one version of the label. The reference to psMenu.MenuName in the above example could be changed to pcMenu.TextName and this would take the label from the psText table instead. This allows there to be multiple versions of the label (perhaps for different languages) and the text selection mechanism to select the appropriate one.

The reference to psMenu.href in the above example causes the menu service to return a URL to the WebObject associated with the menu record.

Another way of building a menu is shown below:

<div class="MainMenu">

  <div class="sideNav">        

    <%repeat:listMenu(sop)%>

      <%=getMenuData(psMenu.TextValue)%>

    <%end:listMenu%>

  </div>

</div>

In this example the psMenu table is only used to give the menu structure. Everything the user sees, including the URL to the WebObject to run, is stored in the associated psText record. An example of a menu-item record that relies on psText for everything apart from the menu hierarchy is shown below. First there is the menu record and then there is the text associated with it:
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In both the above examples the parameter passed to listMenu() is the name or identifier (psMenu.MenuName or psMenu.psMenuId) of the root menu from which the menu should be built. The root itself is never displayed, but its children form the top level that the users see.

18.2 Menu service API

Menus are made available to the application using the menu service (service/psmenu.p). The API for this is described below.

fetchMenu

Returns details of a menu from the psMenu table. Will returns the entire menu tree below the item identified by the identifier passed to it, but not details for the identifier itself.

Syntax

PROCEDURE fetchMenu:

  DEFINE INPUT  PARAMETER piParentId LIKE psMenu.psParentMenuId NO-UNDO.

  DEFINE OUTPUT PARAMETER TABLE FOR ttMenu.

Parameter
Type
Purpose

piParentId
INPUT
Identifier for the menu to return details for. 

temp-table
OUTPUT
Temp-table LIKE psMenu with details of the requested menu in.

getMenu

Loops through the menu structure below the parent identified by a value from psMenu.psMenuId. Can be used to in a ps:eScript WHILE loop together with getMenuData() to output a menu.

Syntax

FUNCTION getMenu RETURNS LOGICAL

  ( INPUT piMenuId AS INTEGER,

    INPUT plRecurse AS LOGICAL )

Parameter
Type
Purpose

piMenuId
INPUT
Identifier of the parent menu whose children are to be retrived.

plRecurse
INPUT
TRUE if getMenu is to recurse down the menu hierarchy and FALSE otherwise. 

getMenuData

If pcFieldName is in the format psMenu.FieldName the named field from the psMenu table is returned, assuming one is available.

There are several special names that pcFieldName can have:

· href. URL of WebObject associated with that menu-item as constructed by buildLink().

· MenuDepth. Returns the depth of the current menu structure.

· NumChildren. Number of children directly below the current sub-menu. Does not include contents of sub-menus.

· ObjectFilename. Name and relative path of theWebObject associated with the menu-item.

· TextValue. Text value associated with the psMenu.TextName field is evaluated and returned. If psMenu.TextName is blank, the value of psMenu.MenuName is returned.

Calling getMenuData() only works inside a loop controlled by listMenu().

Syntax

FUNCTION getMenuData RETURNS CHARACTER

  ( INPUT pcFieldName AS CHARACTER )

Parameter
Type
Purpose

pcFieldName
INPUT
Identifier of the data item to be returned.

getNextMenuItem

Used … Returns TRUE if another item is retrieved and FALSE otherwise.

Syntax

FUNCTION getNextMenuItem RETURNS LOGICAL

  ( )

Parameter
Type
Purpose

None.

initialiseMenu

Syntax

FUNCTION initialiseMenu RETURNS LOGICAL

  ( INPUT pcParent AS CHARACTER )

Parameter
Type
Purpose

pcParent
INPUT


isCurrentMenu

Used … Returns TRUE if another item is retrieved and FALSE otherwise.

Syntax

FUNCTION isCurrentMenu RETURNS LOGICAL

  ( )

Parameter
Type
Purpose

None.

isMenuType

Syntax

FUNCTION isMenuType RETURNS LOGICAL

  ( INPUT pcType AS CHARACTER )

Parameter
Type
Purpose

pcType
INPUT


isSelectedMenu

Used … Returns TRUE if another item is retrieved and FALSE otherwise.

Syntax

FUNCTION isSelectedMenu RETURNS LOGICAL

  ( )

Parameter
Type
Purpose

None.

isSubMenu

Returns TRUE if there is a psMenu record available and it is for a menu/sub-menu (as opposed to menu-item). In all other circumstances it returns FALSE.

Calling isSubMenu() can only ever return TRUE if called inside a loop controlled by listMenu().

Syntax

FUNCTION isSubMenu RETURNS LOGICAL

  ( )

Parameter
Type
Purpose

None.

listMenu

Should be used in a ps:eScript ‘repeat’ tag to output the children of the parent passed to it. The parent can either be the psMenuId or MenuName and will be displayed in order of the display sequence on the menu table (psMenu). Only menu items that the user has read access to, or do not have security tokens defined for them, are returned.

This function is recursive and so will descend the menu hierarchy.

Syntax

FUNCTION listMenu RETURNS LOGICAL

  ( INPUT pcParentId AS CHARACTER,

    INPUT pcHTML     AS CHARACTER,

    OUTPUT pcError   AS CHARACTER )

Parameter
Type
Purpose

piParentId
INPUT
Identifier of the root whose children are to be output.

pcHTML
INPUT
Mark-up containing the calls to build the menu from.

pcError
OUTPUT
If listMenu returns FALSE, this will contain the error.

listUserMenu

Similar to listMenu(), this too should be used in a ps:eScript ‘repeat’ tag. This takes as its starting point the value for psMenu.psMenuId stored against the session value ‘RootMenu’. Only menu items that the user has read access to, or do not have security tokens defined for them, are returned. This function is recursive and so will descend the menu hierarchy.

Syntax

FUNCTION listUserMenu RETURNS LOGICAL

  ( INPUT pcHTML     AS CHARACTER,

    OUTPUT pcError   AS CHARACTER )

Parameter
Type
Purpose

pcHTML
INPUT
Mark-up containing the calls to build the menu from.

pcError
OUTPUT
If listMenu returns FALSE, this will contain the error.

numChildren

This is passed a identifier for a menu (psMenu.psMenuId)  and returns the number of items that that have it as a parent. It does not decend the menu hierarchy.

Syntax

FUNCTION numChildren RETURNS INTEGER

  ( INPUT piMenuId AS INTEGER )

Parameter
Type
Purpose

piMenuId
INPUT
Identifier of the menu whose children are to be counted.

recurseMenu

Can be used in a ps:eScript ‘repeat’ tag and will recurse down a menu structure, starting with the children of the menu identifier passed to it (corresponds to psMenu.psMenuId). Only menu items that the user has read access to, or do not have security tokens defined for them, are returned.

Syntax

FUNCTION recurseMenu RETURNS LOGICAL

  ( INPUT piParentId AS INTEGER,

    INPUT pcHTML     AS CHARACTER,

    OUTPUT pcError   AS CHARACTER )

Parameter
Type
Purpose

piParentId
INPUT
Identifier of the root whose children are to be output.

pcHTML
INPUT
Mark-up containing the calls to build the menu from.

pcError
OUTPUT
If listMenu returns FALSE, this will contain the error.

19 Error and Message Handling

‘Errors’ in this context are described as ‘problems’ that might be expected to occur in a normally running system. Examples might be the prevention of a delete because related records still exist, or validation errors causing an update to fail. 

The default error handling mechanism offered by ps:eScript envisages that there are two logical components, the ‘server’ where validation takes place and errors detected, and the ‘client’ that receives the errors and displays them to the user. It is anticipated that the server may conduct a number of tests on the data submitted to it and so may pass a number of different errors back.

To implement the server side of the error handling, the following file should be included in the procedure doing the validation:

{src/include/messagestring.i}

messagestring.i is included in src/include/common.i so if this is already included, the above line is not needed.

When the validating procedure starts it should initialise the message list with the following call:

  initMessageString().

When the procedure detects an error it calls appendMessage() to add it to the error list, e.g.

  appendMessage("Salesrep":U, "InvalidSalesRep":U).

As can be seen from the above example, addMessage() has two parameters, a message group identifier and either the message to be displayed, or an identifier of a psText record that contains the error message.

If data is to be incorporated into the message addMessageParameter() can be called. This is passed a name and a value that is associated with the last message passed to addMessage (), e.g.

  addMessageParameter("Salesrep":U, Salesrep.Salesrep).

When the validation procedure is complete getMessageString() is used to obtain the formatted message list for return to the client, e.g.

  RETURN getMessageString().

On the client side, typically the ps:eScript WebObject, the formatted error string is passed to queueMessages() to prepare the messages for inclusion on the *ML page, e.g.

  RUN updateCustomer(INPUT-OUTPUT TABLE ttCustomer).

  IF RETURN-VALUE <> "":U THEN

    queueMessages(RETURN-VALUE).

If the WebObject wants to add something to the message queue itself, it can do so with the following call:

  queueMessage("PageMsg":U, "Succeeded").

From within the *ML the existence of messages can be tested using the ps:eScript ‘IF’ tag and hasMessages(). To get the actual text of the message, getMessages() can be called, e.g.

  <%if:hasMessages(Salesrep)%>

    <%=getMessages(Salesrep,true)%>

  <%end:hasMessages%>

hasMessages() returns TRUE if there are any messages for the group specified in its parameter. getMessages() is passed the group and gets the messages for that group returned. The second parameter to getMessages() indicates whether the message queue for that group should be flushed or not. This should normally be set to TRUE.

By default the message string passed to appendMessage() is the one that is displayed when getMessages() is called. However if the system parameter UseTextMessage is defined as TRUE, the message is assumed to be the name of a record in the psText table and the standard text selection routines are used.

If psText records are used to store the text of messages, the values associated with them using addMessageParameter() can be positioned in the text using getMessageData(), for example:

[image: image59.emf]


This example shows the use of a named parameter within a psText record. Only data request tags can be included in psText records used for messages. Other ps:eScript tags are not processed and are removed.

20 Event Logging

ps:eScript has an event logging facility and within the Web Tools a utility is provided for viewing the events that have been generated.

To add an event to the event log, {&CREATE_EVENT} or {&CREATE_DEBUG_EVENT} is used. These are followed by two parameters: the event type and the message associated with the event, e.g.

{&CREATE_EVENT}("Error":U, 

                SUBST("Invalid op '&1' passed to &2"), cOp, 

                      PROGRAM-NAME(1)).

The event types (‘Error’ in the above example) are maintained using the Event Type Maintenance function. For each event type logging can be enabled or disabled. If it is disabled, events are not written to the event log.

The difference between {&CREATE_EVENT} and {&CREATE_DEBUG_EVENT} is that the former always write events to the event log if logging is enabled for its type, whereas the latter only does so if event logging is enabled and the Agent is running with debug enabled.

All ps:eScript WebObjects include event logging. To include it in a service or other procedure running within a ps:eScript session, add the following to the top of the file:

{src/include/common.i}

21 Exception Handling

An exception is an error that is detected and is not expected to occur in a properly configured and running system. An example of an exception may be having a child record, but being unable to find its parent.

All ps:eScript WebObjects automatically include support for exception handling. To add it to a non-WebObject procedure, such as a service, add the following line to the file:

  {src/include/exception.i}

This file is included in src/include/common.i so if it this is included the above line is not needed. The exception handling is only effective within a ps:eScript session or from services running on an AppServer that conform to the ps:eScript service model.

The exception handling is implemented as a ‘throw’ and ‘catch’ model (based on the Progress STOP statement). The Main Block of ps:eScript WebObjects contains code to catch exceptions thrown by the framework or application in src/web/mainblock.i.

To throw an exception the throwException() or assertNoError() functions are used, e.g.

FIND Customer NO-LOCK WHERE Customer.CustNum = Order.CustNum NO-ERROR.

IF NOT AVAILABLE Customer THEN

  throwException(SUBST(“No Customer found for order &1.”, Order.OrderNum)).

After the throwException() call, the next statement executed is the ‘catch’ in the Main Block of the ps:eScript WebObject. If throwException() is called inside a transaction block, that transaction is undone.

The message passed to throwException() can either be an simple string that is displayed as the developer wrote it, or a formatted message string created for the error handling mechanism.

The other way to throw an exception is assertNoError(). This takes no parameters and is used for checking that a Progress 4GL statement with a NO-ERROR clause completes without a problem. For convenience assertNoError() is wrapped in a pre-processor, e.g.

  FIND FIRST ttCustomer {&NO-ERROR}.

When using the ps:eScript service model, exceptions can be thrown by a procedure running on an AppServer and caught by a ps:eScript WebObject running on a WebSpeed Agent.

Exceptions can be caught using the catchException() function (a call to which is wrapped in src/web/mainblock.i). This returns TRUE if an exception occurred in the last {&TRY} block to be called and FALSE if it did not.

If an exception has occurred displayException() can be called to display a page with details of the exception to the user. The page to be displayed is defined by the system parameter ExceptionPage. The exception service provides the following data-items for inclusion in the page:

Data-item
Description

CaughtAt
Name of the procedure that catches the exception.

Stack
Stack trace going down from the point where the exception was thrown. 

SystemMessage
If the exception was the result of a Progress error, this returns the associated messages.

UserMessage
Value passed to throwException(). This can either be the actual string to display, or a formatted string constructed with the functions in messageString.i (see Error handling, above).

To obtain these data items the *ML must include a call to getExceptionData(), e.g.

<td><%=getExceptionData(CaughtAt, <br/>)%></td>

The second parameter to getExceptionData() is the delimiter to use between entries on the Stack and SystemMessage data-items.

It is recommended that as much processing as possible happens before the output of a page to the user. This means that the user will either see the intended page or the exception page. If an exception is thrown, caught and displayed during the actual sending of the intended page, what the user sees may be confusing.

When exceptions occur the message passed to throwException() can be written to the event log. For this to happen, either an event type of ‘Exception’ must be defined with logging turned on, or there must be no event type of ‘Exception’. This means that to prevent exceptions being written to the event log an event type of ‘Exception’ must be defined with logging turned off.

There can only ever be one exception active at once; each time an exception occurs it overwrites details of the previous one. A {&TRY} block reinitialises the exception handler each time it is executed. This can be done programmatically at other times by calling the following function:

  clearException().

22 Session Store

It is anticipated that ps:eScript will be used in partitioned applications where it will act as a ‘client’ accessing services provided by a ‘server’. The main means for transferring data between the two will be ProDataSets and temp-tables. There is often a requirement for the client to build up the data to submit to the server over several interactions with the user. The nature of the environment means that the data has to be stored and made available to the Agent that will process the user’s next request. The session store service provides this facility.

22.1 Clean up of session store tables

It is recommended that the application should remove tables from the session store when they are no longer needed. If this is not done they will be removed by ps:eScript when a session ends or after a set period of time, see 11.10 Automatic clean up of old sessions. 

22.2 Session store API

Below is the API for the session store service (service/psstore.p).

appendSessionTable

Add rows to an existing temp-table in the store, if one exists.

Syntax

PROCEDURE appendSessionStore:

  DEFINE INPUT PARAMETER pcProcessId AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcTableName AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcKeyField  AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER TABLE-HANDLE phTable.

Parameter
Type
Purpose

pcProcessId
INPUT
Application defined identifier. 

pcTableName
INPUT
Name by which the table is known by the application. Need not match that of the table passed in.

pcKeyField
INPUT
Defines the name of a field in the table that will be used to obtain a key value from. This need not be unique and may be left blank.

temp-table
INPUT
Either a temp-table or table-handle containing the data to be stored.

deleteSessionRows

Removes all the rows from the table in the store for the process, table and key combination.

Syntax

PROCEDURE deleteSessionRows:

  DEFINE INPUT PARAMETER pcProcessId AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcTableName AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcKeyValue  AS CHARACTER NO-UNDO.

Parameter
Type
Purpose

pcProcessId
INPUT
Application defined identifier. 

pcTableName
INPUT
Name by which the table is known by the application. 

pcKeyValue
INPUT
Key value of the rows to be selected for deletion.

deleteSessionTable

Removes a table from the store.

Syntax

PROCEDURE deleteSessionTable:

  DEFINE INPUT PARAMETER pcProcessId AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcTableName AS CHARACTER NO-UNDO.

Parameter
Type
Purpose

pcProcessId
INPUT
Application defined identifier. 

pcTableName
INPUT
Name by which the table is known by the application. 

fetchSessionRows

Returns selected rows from the store.

Syntax

PROCEDURE fetchSessionRows:

  DEFINE INPUT PARAMETER pcProcessId AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcTableName AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcKeyField  AS CHARACTER NO-UNDO.

  DEFINE INPUT-OUTPUT PARAMETER TABLE-HANDLE phTable.

Parameter
Type
Purpose

pcProcessId
INPUT
Application defined identifier. 

pcTableName
INPUT
Name by which the table is known by the application.

pcKeyField
INPUT
Key values of rows to be returned.

temp-table
INPUT-OUPUT
Either a temp-table or table-handle that will have the selected rows copied into it. Must have the same table definition as was used to store the rows in the first place.

fetchSessionTable

Returns a table from the store.

Syntax

PROCEDURE fetchSessionStore:

  DEFINE INPUT PARAMETER pcProcessId AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcTableName AS CHARACTER NO-UNDO.

  DEFINE INPUT-OUTPUT PARAMETER TABLE-HANDLE phTable.

Parameter
Type
Purpose

pcProcessId
INPUT
Application defined identifier. 

pcTableName
INPUT
Name by which the table is known by the application.

temp-table
INPUT-OUPUT
Temp-table that the results will be copied into. Must have the same table definition as was used to store the table in the first place.

rowsExist

Returns TRUE if there is at least one row for the process, table and key value combination specified and FALSE otherwise.

Syntax

FUNCTION rowsExist RETURNS LOGICAL

  ( INPUT pcProcessId AS CHARACTER, 

    INPUT pcTableName AS CHARACTER,

    INPUT pcKeyValue AS CHARACTER )

Parameter
Type
Purpose

pcProcessId
INPUT
Application defined identifier. 

pcTableName
INPUT
Name by which the table is known by the application.

pcKeyField
INPUT
Key values of rows to be returned.

sessionDelete

Deletes all tables from the store for the specified session.

Syntax

PROCEDURE sessionDelete:

  DEFINE INPUT PARAMETER pcSessionId AS CHARACTER NO-UNDO.

Parameter
Type
Purpose

pcSessionId
pcSessionId
Application defined identifier. 

storeSessionTable

Copies contents of a temp-table into the session store, overwriting any that exist for the same process and table combination.

Syntax

PROCEDURE storeSessionStore:

  DEFINE INPUT PARAMETER pcProcessId AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcTableName AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER pcKeyField  AS CHARACTER NO-UNDO.

  DEFINE INPUT PARAMETER TABLE-HANDLE phTable.

Parameter
Type
Purpose

pcProcessId
INPUT
Application defined identifier. 

pcTableName
INPUT
Name by which the table is known by the application. Need not match the that of the table passed in.

pcKeyField
INPUT
Defines the name of a field in the table that will be used to obtain a key value from. This need not be unique and may be left blank.

temp-table
INPUT
Either a temp-table or table-handle containing the data to be stored.

23 SMTP Service

The SMTP service allows a Progress application to send emails, including attachments. It is implemented in the 4GL and so is deployable on both UNIX/Linux and Windows.

For a WebObject or service to access its functionality the mail service (ps:eScript Mail) must be assigned as one of its services (or made global so that it is available to all services and WebObjects).

23.1 Configuration

The SMTP service uses the five system parameters shown in the table below. Apart from the host and port the others may or may not be required, depending on how the mail server is configured.

Session Parameter
Purpose

Mail.Domain
Mail domain (e.g. progress.com)

Mail.Password
Password for the user identified by Mail.User. 

Mail.SMTP.Host
IP address or name of the computer hosting the mail server.

Mail.SMTP.Port
TCP port that the mail server is listening on.

Mail.User
If the mail server requires users to be authenticated before mail can be sent, this is the user id to use.

NB. User of user and password to connect to the main server is not currently implemented.

23.2 Sending an email

For an application to send an email, it must take the following steps:

23. run createSMTPSession to initiate a new session. Once this is done one or more messages can be sent before closing the session.

24. call setTo() to set the email address of the recipient(s).

25. call setFrom() to the email address of the user sending the email

26. call setSubject() to create a subject line.

27. call attachFile() at add file attachments.

28. run sendMail to send the email.

29. When all emails have been sent, call deleteSMTPSession to close the session.

These are shown in the example below:

DEFINE VARIABLE hSession AS HANDLE NO-UNDO.

RUN createSMTPSession (OUTPUT hSession).

IF VALID-HANDLE(hSession) THEN

DO:

  DYNAMIC-FUNC ("setFrom":U IN hSession, matt.verrinder@progress.com:U).  

  DYNAMIC-FUNC ("setTo":U IN hSession, "chris.skeldon@progress.com":U).

  DYNAMIC-FUNC ("setSubject":U IN hSession, "Update for ps:eScript").

  DYNAMIC-FUNC ("setBody":U IN hSession, "Updated core is attached.~n~nMatt.").

  DYNAMIC-FUNC ("attachFile":U IN hSession, "config/ps_eScript Core.xml":U).

  RUN sendMail IN hSession NO-ERROR.

  IF ERROR-STATUS:ERROR THEN

    {&CREATE_EVENT}("Error":U, RETURN-VALUE).

END.

RUN deleteSMTPSession.

If sendMail is run a second time the email will be sent again, unchanged. To change who it will go to setTo() can be called to set the new email address and sendMail run again and the email, otherwise unchanged, will be sent to a second person. 

23.3 SMTP API

appendBody

Can be called after setBody() to add more text to the body of the email. Can be used where the body of the email is larger than Progress will accept in a single character parameter.

Note this should not be used if the body of the email has been set up with setBodyFromMEMPTR(). If appendBody() is called after setBodyFromMEMPTR(), its text replaces what was there before.

Syntax

FUNCTION appendBody RETURNS LOGICAL

  ( INPUT pcBody AS CHARACTER )

Parameter
Type
Purpose

pcBody
INPUT
Text to be added to the body of the email.

attachFile

Called with the name of a file to attach to the email. Can either have an absolute path or one relative to the current working directory of the WebSpeed Agent. Returns TRUE if it is able to attach the file and FALSE otherwise.

Attaching a file to an email simply records that a file is to be sent, it is not actually read from disk until sendMail is run, thus it must remain available until the email has actually been sent.

The MIME type is determined by using the extension of the file to be attached and looking it up in the psTextType table (see 7 Content Types). If no matching record is found the MIME type is set to ‘application/octet-stream’.

Syntax

FUNCTION attachFile RETURNS LOGICAL

  ( INPUT pcFilename AS CHARACTER )

Parameter
Type
Purpose

pcFilename
INPUT
Name of the file to be attached, including path as required.

clearBody

Clear the body of an email, releasing memory assigned to hold it.

Syntax

FUNCTION clearBody RETURNS LOGICAL

  (   )

Parameter
Type
Purpose

None.

createSMTPSession

Starts a new SMTP session from within which emails can be sent.

Syntax

PROCEDURE createSMTPSession:

  DEFINE OUTPUT PARAMETER phSession AS HANDLE NO-UNDO.

Parameter
Type
Purpose

phSession
OUTPUT
Handle to the new session.

deleteSMTPSession

Ends an SMTP session, releasing memory allocated for it.

Syntax

PROCEDURE deleteSMTPSession:

Parameter
Type
Purpose

None.

removeAttachments

Removes all attachments from an email. It has no effect on the files on disk they refer to.

Syntax

FUNCTION removeAttachements RETURNS LOGICAL

  (   )

Parameter
Type
Purpose

None.

setBCC

Called with a list of email addresses to put onto the blind copy attribute of an email.

Syntax

FUNCTION setBCC RETURNS LOGICAL

  ( INPUT pcBCC AS CHARACTER )

Parameter
Type
Purpose

pcBCC
INPUT
List of email addresses to receive a blind copy of the email.

setBody

Is passed the text that will form the body of the mail, replacing any existing text. New lines can be inserted into the text using ‘~n’.

Syntax

FUNCTION setBody RETURNS LOGICAL

  ( INPUT pcBody AS CHARACTER )

Parameter
Type
Purpose

pcBody
INPUT
Text to be sent as the body of the email.

setBodyFromMEMPTR

Is passed an address in memory where the body of the email has previously been created. This replaces any body text that already existed.

Syntax

FUNCTION setBodyFromMEMPTR RETURNS LOGICAL

  ( INPUT pBody AS MEMPTR )

Parameter
Type
Purpose

pBody
INPUT
Pointer to an address in memory holding the body of the email.

setCC

Sets the list of email addresses of people to receive a copy of the email.

Syntax

FUNCTION setCC RETURNS LOGICAL

  ( INPUT pcCC AS CHARACTER )

Parameter
Type
Purpose

pcCC
INPUT
List of email addresses to receive a copy of the email.

setContentType

Sets the content type in the email header for emails without attachments to them. By default it is blank and if blank no content type is specified.

Syntax

FUNCTION setContentType RETURNS LOGICAL

  ( INPUT pcContentType AS CHARACTER )

Parameter
Type
Purpose

setContentType
INPUT
Content type to be assigned the email header.

setDebug

Used to turn the SMTP service’s debug mode on and off. When on messages are written to the WebSpeed Agent’s server log with details of communication to/from the mail server.

Syntax

FUNCTION setDebug RETURNS LOGICAL

  ( INPUT plDebug AS LOGICAL )

Parameter
Type
Purpose

plDebug
INPUT
TRUE if debug is to be turned on and FALSE to turn it off.

setDeliveryReceipt

By default delivery receipts are not requested. This may be called before sendMail is run to request one is sent to the email address set with setFrom().

Syntax

FUNCTION setDeliveryReceipt RETURNS LOGICAL

  ( INPUT plReceipt AS LOGICAL )

Parameter
Type
Purpose

plReceipt
INPUT
TRUE if delivery receipt is to be requested and FALSE otherwise.

setDomain

Sets the domain from which the email will be sent. Can be used to override the default domain set by the system parameter Mail.Domain. To do this it must be called after createSMTPSession has been run.

Syntax

FUNCTION setDomain RETURNS LOGICAL

  ( INPUT pcDomain AS CHARACTER )

Parameter
Type
Purpose

pcDomain
INPUT
Name of the domain from which the email will be sent. 

setFrom

Sets the email address of who the message is being sent from.

Syntax

FUNCTION setFrom RETURNS LOGICAL

  ( INPUT pcFrom AS CHARACTER )

Parameter
Type
Purpose

pcFrom
INPUT
Email address of the message sender. 

setHost

Sets the IP address or machine name for the computer hosting the mail server. Can be called to override the default from the system parameter Mail.SMTP.Host once createSMPTSession has been called.

Syntax

FUNCTION setHost RETURNS LOGICAL

  ( INPUT pcHost AS CHARACTER )

Parameter
Type
Purpose

pcHost
INPUT
IP address or machine name of the computer hosting the mail server. 

setPassword

Sets the password that will be used to authenticate the session with the mail server. Can be used to override the default stored in the system parameter Mail.Password. To take effect it must be called after createSMTPSession has been run.

Syntax

FUNCTION setPassword RETURNS LOGICAL

  ( INPUT pcPassword AS CHARACTER )

Parameter
Type
Purpose

pcPassword
INPUT
Password that will be used to authenticate the session with the mail server. 

setPort

Sets the TCP port that the session will use to communicate with the mail server. Can be used to override the default stored in the system parameter Mail.SMTP.Port. To take effect it must be called after createSMTPSession has been run.

Syntax

FUNCTION setPort RETURNS LOGICAL

  ( INPUT pcPort AS CHARACTER )

Parameter
Type
Purpose

pcPort
INPUT
TCP port that the mail server is listening on 

setReadReceipt

By default read receipts are not requested. This may be called before sendMail is run to request a receipt is sent to the email address set with setFrom().

Syntax

FUNCTION setReadReceipt RETURNS LOGICAL

  ( INPUT plReceipt AS LOGICAL )

Parameter
Type
Purpose

plReceipt
INPUT
TRUE if read receipt is to be requested and FALSE otherwise.

setSubject

Sets the subject field on the e-mail.

Syntax

FUNCTION setSubject RETURNS LOGICAL

  ( INPUT pcSubject AS CHARACTER )

Parameter
Type
Purpose

pcSubject
INPUT
Text to be placed in the subject.

setTo

Sets the email addresses of whom the message will be sent to.

Syntax

FUNCTION setTo RETURNS LOGICAL

  ( INPUT pcTo AS CHARACTER )

Parameter
Type
Purpose

pcTo
INPUT
List of the email address that the email is to be sent to. 

setPassword

Sets the user that will be used to authenticate the session with the mail server. Can be used to override the default stored in the system parameter Mail.User. To take effect it must be called after createSMTPSession has been run.

Syntax

FUNCTION setUsername RETURNS LOGICAL

  ( INPUT pcUserId AS CHARACTER )

Parameter
Type
Purpose

pcUserId
INPUT
User that will be used to authenticate the session with the mail server. 

setUsername

Note: The ps:eScript Mail Service does not currently support mail servers that require authentication.

Name of the user to use when connecting to the mail server. Can be used to override the default defined by the system parameter Mail.User.

Syntax

FUNCTION setUsername RETURNS LOGICAL

  ( INPUT pcUserId AS CHARACTER )

Parameter
Type
Purpose

pcUserId
INPUT
Name of the user to be used to connect to the mail server.

24 POP3 Mail Service

Included with ps:eScript is a service from retrieving email from a mail server. It is written in the 4GL as so is deployable on both UNIX/Linux and Windows. Two of the scenarios it could be used are in association with a WebObject to provide an *ML based mail client and with a Progress batch job to automatically process incoming emails.

If used in association with a WebObject, the mail service (ps:eScript Mail) should be assigned to it (unless it has been made a global service).

24.1 Configuration

The POP3 mail service uses the five system parameters shown in the table below. Apart from the host and port the others may or may not be required, depending on how the mail server is configured.

Session Parameter
Purpose

Mail.Domain
Mail domain (e.g. progress.com)

Mail.Password
Password for the user identified by Mail.User.

Mail.POP3.Host
IP address or name of the computer hosting the mail server.

Mail.POP3.Port
TCP port that the mail server is listening on.

Mail.User
If the mail server requires users to be authenticated before mail can be read, this is the user id to use.

NB. Use of user and password to connect to the main server is not currently implemented.

24.2 Interfacing to the mail service 

If the mail service is assigned to a ps:eScript WebObject, it will automatically be made available to it. If used in a batch job the mail service must be started by the developer. This can be done in the following way:

DEFINE VARIABLE hMail AS HANDLE NO-UNDO.

{src/include/serviceStart.i &ServiceName="ps:eScript Common"}  

{src/include/serviceStart.i &ServiceName="ps:eScript Mail"

                            &ServiceHandle="hMail"}

THIS-PROCEDURE:ADD-SUPER-PROCEDURE(hMail, SEARCH-TARGET).

If the above is done calls made from the WebObject and the batch job are exactly the same.

24.3 Receiving mail

Once a procedure has ps:eScript mail as a service it must take the following steps to receive email:

30. run startPOP3Session to start a new session.

31. run checkMail to find out how many messages are available for ???

32. Individual messages can then be requested by running fetchMessage, passing it the number of the messages to be returned. fetchMessage returns the handle to a persistent procedure that ‘contains’ the message. 

33. Using the handle returned by fetchMessage details of the message can be obtained.

34. When no more emails are to be read, endPop3Session should be run to terminate the mail receiving session.

An example of the above is shown in the example below:

24.4 POP3 mail receiver API

checkMail

Returns the number of messages waiting for the user on whose behalf the session was created in an output parameter. If the check cannot be carried out the ERROR condition is raised and a description of the problem obtained using RETURN-VALUE.

Syntax

PROCEDURE checkMail:

  DEFINE OUTPUT PARAMETER piMessageCount AS INTEGER NO-UNDO.

Parameter
Type
Purpose

piMessageCount
OUTPUT
Number of messages on server for the specified user. 

createPOP3Session

Starts a new POP3 session. If this fails to start the ERROR condition is raised and RETURN-VALUE will contain a description of the problem.

Syntax

PROCEDURE createPOP3Session:

Parameter
Type
Purpose

None.

deleteMessage

Causes the specified message to be deleted by the mail server.

Syntax

PROCEDURE deleteMessage:

  DEFINE INPUT PARAMETER piIndex AS INTEGER NO-UNDO.

Parameter
Type
Purpose

piIndex
INPUT
Number of the message to be deleted

deletePOP3Session

Ends a POP3 session, releasing memory allocated for it.

Syntax

PROCEDURE deletePOP3Session:

Parameter
Type
Purpose

None.

fetchMessage

Used to load a message. The message will be loaded into a persistent-procedure, from where its details can be read. If there is a problem the ERROR condition is raised.

Syntax

PROCEDURE fetchMessage:

  DEFINE INPUT  PARAMETER piIndex   AS INTEGER NO-UNDO.

  DEFINE OUTPUT PARAMETER phMessage AS HANDLE  NO-UNDO.

Parameter
Type
Purpose

piIndex
INPUT
Number of the message to be retrieved

phMessage
OUTPUT
Handle to a persistent procedure containing the email message

fetchPart

Is called in the procedure handle returned by fetchMessage to…

Up  to the developer to release the memory containing the message by calling SET-SIZE, e.g.

SET-SIZE(ptrContent) = 0.

Syntax

FUNCTION fetchPart RETURNS LOGICAL

  ( INPUT piPart AS INTEGER,

    OUTPUT ptrContent AS MEMPTR,

    OUTPUT piLength AS INTEGER ) 

Parameter
Type
Purpose

piPart
INPUT
Number of the message part to be returned

ptrContent
OUTPUT
Pointer to memory containing the message.

piLength
OUTPUT
Length of the message contained in 

getHeader

Is called in the procedure handle returned by fetchMessage to…

Syntax

FUNCTION getHeader RETURNS CHARACTER

  ( INPUT pcField AS CHARCTER ) 

Parameter
Type
Purpose

pcField
INPUT
Name of the field to be returned. Values are …

getPartCount

Is called in the procedure handle returned by fetchMessage to get the number of parts in the email it contains.

Syntax

FUNCTION getPartCount RETURNS Integer

  ( )

Parameter
Type
Purpose

None.

savePart

Is called in the procedure handle returned by fetchMessage to write part of the message out to a file. Returns TRUE if is succeed and FALSE if it does not.

Syntax

FUNCTION savePart RETURNS LOGICAL

  ( INPUT piPart AS INTEGER,

    INPUT pcFilename AS CHARACTER )

Parameter
Type
Purpose

piPart
INPUT
Number of the message part to be saved

pcFilename
INPUT
File that the message part is to be written to

25 HTTP Request Service

Provided with ps:eScript is service to allow a 4GL program to make an HTTP request to a web server. To make use of this a program should have ??? associated with it as a service.

25.1 Making a HTTP request

Shown below is an example of how to send an HTTP request, waits for a response and they returns its body in a character variable.

  DYNAMIC-FUNCTION("setURL":U, "http://localhost/cgi-bin/pse/webpse/index.p").     

  DYNAMIC-FUNCTION("sendRequest":U IN hHttp, "":U).

  IF DYNAMIC-FUNCTION("getStatus":U) = 0 THEN

  DO:

    RUN waitForResponse (INPUT 60).

    DYNAMIC-FUNCTION("getResponseText":U, OUTPUT cBody)

  END.

25.2 HTTP Request API

Below is the API for the HTTP Request Service (services/httprequest.p)

getAllResponseHeaders

Returns a comma-separated list of the response headers.

Syntax

FUNCTION getAllResponseHeasers RETURNS CHARACTRE

  ()

Parameter
Type
Purpose

None.

getResponseBody

Returns the body of the response to the HTTP request. 

Syntax

FUNCTION setResponseBody RETURNS LOGICAL

  ( OUTPUT pBody AS MEMPTR )

Parameter
Type
Purpose

pBody
OUTPUT
Body of the HTTP response.

getResponseHeader

Returns the header detail for the requested header.

Syntax

FUNCTION getResponseHeader RETURNS CHARACTER

  ( OUTPUT pcHeaderName AS CHARACTER )

Parameter
Type
Purpose

pcHeaderName
INPUT
Name of the header to request details of.

getResponseSize

Returns in bytes the length of the last response to an HTTP requesr.

Syntax

FUNCTION getResponseSize RETURNS CHARACTER

  ()

Parameter
Type
Purpose

None.

getResponseText

Returns the response to the last HTTP request as a character variable. Larger responses may exceed a Progress limit. In this case getResponseBody() should be called instead.

Syntax

FUNCTION getResponseHeader RETURNS CHARACTER

  ( OUTPUT pcHeaderName AS CHARACTER )

Parameter
Type
Purpose

pcHeaderName
INPUT
Name of the header to request details of.

getResponseXML

If the response to an HTTP request is an XML document it can be returned to the application as such using getResponseXML(). This returns TRUE of the document could be created and FALSE otherwise.

Syntax

FUNCTION getResponseXML RETURNS LOGICAL

  ( OUTPUT phXDOC AS HANDLE )

Parameter
Type
Purpose

phXDOC
OUTPUT
Handle to an X-DOCUMENT.

getStatus

Returns the status of the current HTTP request. 0 indicates that no problem occurred.

Syntax

FUNCTION getStatus RETURNS INTEGER

  ()

Parameter
Type
Purpose

None.

getStatusText

Returns any text associated with the current status.

Syntax

FUNCTION getStatusText RETURNS CHARACTER

  ()

Parameter
Type
Purpose

None.

postFile

Sends an HTTP request using the contents of a file as the body.

Syntax

FUNCTION postFile RETURNS LOGICAL

  ( INPUT pcFilename AS CHARACTER )

Parameter
Type
Purpose

pcFilename
INPUT
Name of the file, including any path, from which the body of the request is to be created.

saveResponseBody

Saves the body of the response to the last HTTP request to a file.

Syntax

FUNCTION saveResponseBody RETURNS LOGICAL

  ( INPUT pcFilename AS CHARACTER )

Parameter
Type
Purpose

pcFilename
INPUT
Name of the file, including any path, to which the body of the response is to be written.

sendRequest

Sends an HTTP request.

Syntax

FUNCTION sendRequest RETURNS LOGICAL

  ( INPUT pcBody AS CHARACTER )

Parameter
Type
Purpose

pcBody
INPUT
Text that will form the body of the HTTP request.

setDebug

When debug in on data relating the request and response is written to the WebSpeed server log file.

Syntax

FUNCTION setDebug RETURNS LOGICAL

  ( INPUT plDebug AS LOGICAL )

Parameter
Type
Purpose

plDebug
INPUT
If TRUE debug mode is turned on and if FALSE it is turned off.

setHTTPVersion

Sets HTTP version to place in the HTTP request. It must one of those know to the HTTP request service. The version to be used is returned, by default this is 1.1.

Syntax

FUNCTION setHTTPVersion RETURNS LOGICAL

  ( INPUT pcHTTPVersion AS CHARACTER )

Parameter
Type
Purpose

pcHTTPVersion
INPUT
HTTP version to be used

setMethod

Sets the HTTP method to be used. Must be one that is known to the HTTP request service. The method to be used is returned. By default this is GET.

Syntax

FUNCTION setMethod RETURNS LOGICAL

  ( INPUT pcMethod AS CHARACTER )

Parameter
Type
Purpose

pcMethod
INPUT
Method to be used in the HTTP request.

setRequestField

Defines a field and value to be place in the HTTP request. For requests with a method of GET requests they are place on the URL, and for those with a method of POST they are placed in the body.

Syntax

FUNCTION setRequestField RETURNS LOGICAL

  ( INPUT pcName AS CHARACTER,

    INPUT pcValue AS CHARACTER )

Parameter
Type
Purpose

pcName
INPUT
Name of the field.

pcValue
INPUT
Value for the field.

setURL

Sets the URL that the HTTP request is to be sent to.

Syntax

FUNCTION setURL RETURNS LOGICAL

  ( INPUT pcURL AS CHARACTER )

Parameter
Type
Purpose

pcURL
INPUT
URL that the request is to be sent to.

waitForResponse

Tells the HTTP request service to wait for a response to the request.

Syntax

PROCEDURE waitForResponse:

  DEFINE INPUT PARAMETER piTimeout AS INTEGER NO-UNDO.

Parameter
Type
Purpose

piTimeout
INPUT
Number of seconds to wait for a response.

26 Database Auditing

ps:eScript provides an mechanism for tracking changes to database tables. This can be enabled or disabled on a table by  table basis. For tables with it enabled, the date, time and user (if available) is recorded when records are added, updated or deleted. When records are updated the old values are stored. When a record is deleted a copy of it is stored in the audit log.

Most tables within the ps:eScript database have triggers defined so that auditing can be turned on or off by using audit control.

26.1 Adding auditing to an application

The auditing within ps:eScript is controlled by an include file that should be included in the write and delete triggers of those tables where auditing is required. Once the include file is in place the Audit Control function should be used to enable auditing. 

Below is an example of a write trigger configured to work with auditing:

TRIGGER PROCEDURE FOR WRITE OF psEventType OLD BUFFER psEventTypeOLD.

  {src/include/audit.i WRITE psEventType}

For write triggers an OLD buffer should be defined with the same name as the primary buffer, but with a suffix of OLD. 

audit.i has three positional arguments, the event type (WRITE or DELETE), the name of the buffer used in the trigger header and optionally, a key field. This should be the name, without table prefix, of an integer field within the buffer the trigger is operating on. It need not be unique. If no key field is specified a default is created by appending ‘Id’ to the buffer name.

To assist with the creation of default triggers a utility to generate trigger code (adepse/generateTriggers.p) is provided. It should be reviewed an edited to suit the target application’s environment.

26.2 Enabling/disabling auditing

One audit.i has been added to a table’s triggers, that table has to be added to the Audit Control table and then have auditing enabled. This is done by right-clicking on an Audit Control node in the ps:eScript Explorer and selecting New Audit Control. Properties for existing entries can be displayed by either right-clicking and selecting Properties or double-clicking on the node concerned. Either way the Audit Control Properties dialog-box is displayed, as shown below:
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Checking or Un-checking the Audit Enabled toggle-box turns auditing for that table on and off. This will take effect the first time a table is first updated once a Progress session has started.  As a result it generally safest to restart Progress sessions to ensure that the change takes effect.

26.3 Audit format

Each time a record is changed for a table with auditing enabled a single record will be created in the Audit table. When a record is updated a list of the fields that has changed as stored in a comma-separated list in psAudit.ChangedFields a CHR(1) separated list of the old values is held in psAudit.PreviousValues.

26.4 Audit API

fetchAudit

For a given user and table name this will return all the audit records in the period covered by the start time and the end time.

Syntax

PROCEDURE fetchAudit:

  DEFINE INPUT        PARAMETER pcTableName       AS CHARACTER  NO-UNDO.

  DEFINE INPUT        PARAMETER piUserId          AS INTEGER    NO-UNDO.

  DEFINE INPUT        PARAMETER pdStartTimestamp  AS DECIMAL    NO-UNDO.

  DEFINE INPUT        PARAMETER pdEndTimestamp    AS DECIMAL    NO-UNDO.

  DEFINE INPUT-OUTPUT PARAMETER TABLE-HANDLE phAudit.

Parameter
Type
Purpose

pcTableName
INPUT
Name of the table to return audit records for

piUserId
INPUT
User for whom audit records are to be returned. If the unknown value is passed, then all audit records that match the other criteria are returned, irrespective of the user.

pdStartTimestamp
INPUT
Timestamp of the earliest audit record to be returned. If set to the unknown value there is no lower time limits on the audit records returned.

pdEndTimestamp
INPUT
Timestamp of the last audit record to be returned. If set to the unknown value there is no upper time limit on the audit records returned.

phAudit
OUTPUT 
Temp-table in the format of the table identified as pcTableName, plus fields from psAudit. There will one row for each changed record that matches the selection criteria, showing the record as it existed at that point.

27 WebSpeed Services

Included among the ps:eScript services are four that are supplied with WebSpeed. These are:

· WebSpeed DBTools (web/objects/dbtools.p)

· WebSpeed MultiDev (web/objects/devpath.p)

· WebSpeed RunLog (web/objects/runlog.p)

· WebSpeed WebUtils (web/objects/web-util.p)

Of the above only WebSpeed WebUtils is started by default. 

28   ps:eScript WebTools

Underpinning the ps:eScript framework is the ps:eScript database containing much of the data needed to support ps:eScript based applications. Many of these have maintenance functions, where appropriate; the GUI versions have been shown in the document. In addition, there is a set of browser-based tools. All of the GUI maintenance functions have a browser-based equivalent. There are also a number of additional utilities that are not available with GUI.

Appendix A -  Installation

ps:eScript is either supplied either as a Roundtable partner site load or in a .zip file. In either case, when installed the following subdirectories are created below the installation directory:

Sub-directory
Purpose

config
Contain the Progress parameter files for WebSpeed Agents and GUI tools, together with module data for ps:eScript’s core and WebTools.

db
Holds file to create ps:eScript’s database, pse.

doc
ps:eScript documentation.

logs
WebSpeed broker and server logs.

Scripts
Windows command files to manage the ps:eScript environment.

src
Include files needed for doing ps:eScript development or compiling ps:eScript WebObjects and services. All files referenced below here should start with a relative path of ‘src’, e.g. src/include/common.i.

static
JavaScript, cascading style sheet and image files used by Web tools.

tmp
Temporary directory used by both GUI tools and WebSpeed.

In addition to the above directories the follow files are written to the installation directory:

File
Purpose

pse.pl
Core of the ps:eScript framework. Is needed by both WebSpeed and the GUI tools.

pseade.pl
Files needed for the GUI tools. Is not required for WebSpeed.

pseweb.pl
ps:eScript’s WebTools. Is not required by the GUI tools or if the Web tools are not to be made available.

psExplorer.wrx
Needed for the ps:eScript Explorer. Not needed by WebSpeed.

To complete a fresh install of ps:eScript take the following steps:

35. Create eScript directory to contain eScript (eg D:\Projects\eScript)

36. Unzip escript.zip into directory

37. From PROENV, create database called pse.db using the following steps:

D:


cd \Projects\eScript\db


prostrct create pse pse.st


procopy %DLC%\empty8 pse

38.  Start AppBuilder

39. Add eScript directory (D:\Projects\eScript) to PROPATH after working directory

40. Add pseade.pl (D:\Projects\eScript\pseade.pl) to PROPATH after src

41. Add src/web/template/psescript.cst to palette

42. Save palette

43. Restart AppBuilder

44. Connect to eScript database (D:\Projects\eScript\db\pse.db)

45. Load database definitions (D:\Projects\eScript\db\pse.df)

46. Start ps:eScript Explorer from AppBuilder Tools menu

47. Using the Module Import option from ps:eScript Explorer menu

48. Import config\PS_eScript Core.xml (mandatory)

49. Import config\PS_eScript WebTools.xml (optional)

50. Expand System node in ps:eScript Explorer

51. Expand Hosts node

52. Edit HTTP and HTTPS to reflect your WebSpeed Broker URL

53. Add configuration for ps:eScript database through Progress Explorer.

54. Create new WebSpeed Service (eg escript)

55. Work Directory: D:\Projects\eScript

56. Agent Startup Parameters: -pf config/agent.pf

57. PROPATH: .;pse.pl;pseweb.pl

58. Create Virtual Directory (or Alias) called pse pointing to static directory (D:\Projects\eScript\static)

59. http://localhost/scripts/cgiip.exe/WService=escript/webpse/login.p

Appendix B -  Writing Login and Logout pages

When a user calls the first page of a ps:eScript-based application, a session is created. Provided that the appropriate steps are taken to ensure that the session identifier is passed from page to page (specifically by calling buildLink() to create links) this is maintained as the user moves round the site. A user, however, as registered in the ps:eScript or application user table, does not become associated with the session until they log in. The appendix describes how to provide pages to support login and logout. 

1 Creating a login page

The easiest way to create a login page for an application is to copy the one provided with the ps:eScript browser tools (webpse/login.p) and amend it as necessary. Similarly, one way to obtain the HTML for the login page is to load login.html into the ps:eScript editor and use ‘Save As…’ to make a copy of it. This can then be amended accordingly. In particular, the action on the form needs amending to point back at the new login WebObject.

The code in process-web-request that manages the login is shown below, with the amendments for the new application highlighted:

  DEFINE VARIABLE cRedirect AS CHARACTER NO-UNDO.

  IF REQUEST_METHOD = "post":U THEN 

  DO:

    IF DYNAMIC-FUNCTION("loginUser":U, get-field("LoginName":U), 

                                       get-field("Password":U)) THEN 

    DO:

      REQUEST_METHOD = "get":U.

      IF DYNAMIC-FUNCTION("isPasswordExpired":U) THEN 

        RUN run-web-object IN web-utilities-hdl ("Sports/sppwdchg.p":U).

      ELSE 

      DO:

        cRedirect = getSessionChar("Redirect":U).

        IF cRedirect = "":U THEN

          cRedirect = DYNAMIC-FUNCTION("getSessionChar":U, 

                                       "ApplicationHome":U).

        IF cRedirect > "":U AND cRedirect <> AppProgram THEN 

        DO:

          AppProgram = cRedirect.

          RUN run-web-object IN web-utilities-hdl (cRedirect).

        END.

        ELSE 

          RUN run-web-object IN web-utilities-hdl 

                                              ("Sports/custsearch.p":U).

      END.

      RETURN.

    END.

    queue-message("Error":U, "Login failed":U).

  END.

  processMarkup("SportsLogin":U).

END PROCEDURE.

Only three changes are needed if the default functionality provided by ps:eScript is to be carried forward into the new application. The first is the WebObject that handles changes to the user’s password, which is considered below.

The second change is the default WebObject to run if the user successfully logs in. When the user has been authenticated, the WebObject specified for their group will be run, unless it is blank. If it is blank, the WebObject identified by the system parameter ‘ApplicationHome’ is used. If this is blank the WebObject referenced above is called.

The third and final change is the psText record that contains the *ML to create the page that will be displayed to the user.

When a page has timed out, or a user who is not logged in accesses a page with a security token assigned, they will be brought to this page to login. If they do this successfully, they will be returned to the WebObject they were on. To allow this to happen, the page they will be returned to is stored in session data with a name of ‘Redirect’. The operation of this is shown in the above code.

2 Change password page

Part of the default login process involves checking whether the user’s password has expired and directing them to change it, if it has. By default this is provided by the pse/ pwdchg.p WebObject. Copying this, together with its associated psText record, is an easy way of starting an application specific version. 

The changes needed to the code in process-web-request are highlighted below:

  DEFINE VARIABLE cRedirect AS CHARACTER NO-UNDO.

  IF REQUEST_METHOD = "post":U THEN

  DO:

    IF DYNAMIC-FUNCTION("changePassword":U,

                        INPUT getSessionUser(),

                        INPUT get-field("Password":U),

                        INPUT get-field("NewPassword":U),

                        INPUT get-field("ConfirmPassword":U)) THEN

    DO:

      cRedirect = getSessionChar("Redirect":U).

      IF cRedirect = "":U THEN

        cRedirect = DYNAMIC-FUNCTION("getSysParam":U IN 

                               web-utilities-hdl, "ApplicationHome":U).

      IF cRedirect > "":U AND cRedirect <> AppProgram THEN 

      DO:

        AppProgram = cRedirect.

        RUN run-web-object IN web-utilities-hdl (cRedirect).

      END.

      ELSE 

        RUN run-web-object IN web-utilities-hdl ("Sports/custsearch.p":U).

      RETURN.

    END.

  END.

  processMarkup("spChangePassword":U).

Only two changes are required. The first is the page to go to if no page is specified by the session data item ‘Redirect’, the user’s group or the ‘ApplicationHome’ system parameter. The second is the reference to the psText record that contains the *ML for displaying the page to the user.

3 Logout

The logout page for the framework tools is webpse/logout.p and offers an example of how to write a WebObject to handle the user logging out. Copying this is an easy way of creating an application specific version. Only one change is needed, the page to go to once the user has logged out.

  RUN endSession.

  processMarkup("SportsLogin":U).

Calling endSession removes all the session data associated with the user who is logging out and processMarkup() instructs the framework on which page to display. The above code implies that when they logout, the user will be returned to the login page.

Appendix C -  Searching and Listing Records

It is very common within browser-based applications to build pages where the user may enter some selection criteria, retrieve the results and then page back and forth through them. To support this ps:eScript has the search service (see 18 Search Service). This appendix shows how this can be used to allow the user to select some records and then page through them, as shown below:
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The steps for building the above page as described below.

4 Create the *ML for the page

Either import or create the text that displays the page, e.g.
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5 Create a ps:eScript WebObject

From the AppBuilder, select a new ps:eScript object, e.g.
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This new object should have its internal procedure process-web-request amended to call the text created in the previous step, e.g.

  processMarkup("CustomerSearch":U).

The new WebObject should then be saved, e.g. custsearch.p. 

It should be noted that the search functionality described here is contained within service/pssearch.p. This should be a super-procedure of the new WebObject. By default this is a not global service, so it should be added to the object’s service list (see ?? for how to do this).

6 Opening the query and fetching records

The XHTML form includes some simple selection criteria, the mark-up for which is shown below:

<%call:buildLink()%><form method="post" 

                          action="sop/custsearch.p"><%end:buildLink%>
  <span class="FieldLabel"><%include:NameLabel%>:</span>

  <input class="InputField" type="text" title="<%include:SearchValueTT%>" 

                             name="fiSearch" value="<%=getData(fiSearch)%>" />

  <input class="FormButton" type="submit" title="<%include:SearchTT%>" 

                            name="btSearch" value="<%include:SearchLabel%>" />

There are three points to note about the above mark-up: 

· buildLink() enclosing the form element to ensure that the action will have the correct URL and arguments on it. This is necessary to enable it to work correctly with the ps:eScript framework.

· getData() is used to keep the user’s search criteria in the field between calls to the server.

· <%include:textName%> is used for all visible text (labels and tooltips) to allow the same page can be used with multiple labels (perhaps for different languages or lines of business).

When the form is submitted it is received by the WebObject. This takes the user’s selection criteria and uses it to build a query, which is passed to executeQuery to be evaluated, as shown below.

  IF isPost()
 THEN

  DO:

    cSearch = get-field("fiSearch":U).

    IF cSearch = "":U THEN

      cQry = "FOR EACH Customer NO-LOCK, 

                  FIRST Salesrep OF Customer NO-LOCK BY Customer.Name":U.

    ELSE

      cQry = SUBST("FOR EACH Customer NO-LOCK WHERE Customer.Name 

                   BEGINS '&1', 

                   FIRST Salesrep OF Customer NO-LOCK BY Customer.Name":U,

                   cSearch).

    RUN executeQuery(INPUT {&xcSearchId}, 

                     INPUT cQry, 

                     {&xiRowsPerPage}, 

                     {&xiRowsPerPage} * {&xiMaxPages}).

The above code makes use of some preprocessors that are defined in the Definitions Section of custsearch.p and shown below:

&SCOPED-DEFINE xcSearchId    "Customers":U

&SCOPED-DEFINE xiRowsPerPage 22

&SCOPED-DEFINE xiMaxPages    5

These values are used multiple times within the WebObject and so have been made preprocessors for convenience.

executeQuery opens the query and reads the results (see 18 Search Service for details of the parameters for this and other parts of the search service API), though it does not return them to the client (the client being the WebObject in this case). 

To obtain the results the client calls fetchResultsPage, for example:

  RUN fetchResultsPage({&xcSearchId}, 

                       DYNAMIC-FUNC("selectPage":U, {&xcSearchId}, "":U), 

                       {&xiRowsPerPage}, 

                       INPUT-OUTPUT TABLE ttCustomer).

The second parameter to this is the page number to obtain the results for. The search service itself keeps track of the pages for each individual search and the current page can be obtained by calling selectPage() with the search identifier and a blank second parameter. 

Once the above steps have been taken the client has the results of the new (or previous) search and can open a query and call the framework to output the page, e.g.

  OPEN QUERY qCust FOR EACH ttCustomer BY ttCustomer.ResultNum.

  processMarkup("CustomerSearch":U).

7 Displaying the results of the query

The previous sub-section described how a query is executed and the results made available to the WebObject. The results only appear, however, if they are referenced in the page being processed by ps:eScript. The HTML and ps:eScript calls to output the table of results, pictured at the start of this section, are shown below:

  <table width="100%" cellspacing="0">

  <tr align="left">

  <th class="ColumnLabel"><%include:NameLabel%></th>

  <th class="ColumnLabel"><%include:AddressLabel%></th>

  <th class="ColumnLabel"><%include:PhoneLabel%></th>

  <th class="ColumnLabel"><%include:RepNameLabel%></th>

  <th class="ColumnLabel" align="right"><%include:BalanceLabel%></th>

  </tr>

  <%while:listCustomers()%>    

    <tr title="<%include:Click4DetailsTT%>" 

                                 onmouseover="this.className='ListRowOn'"                       

                                 onmouseout="this.className='ListRowOff'">

      <td> <%call:buildLink()%><a    

             href="sop/custdetail.p?id=<%=getData(ttCustomer.ResultNum)%>">

                      <%=getData(ttCustomer.Name)%></a><%end:buildLink%></td>

      <td> <%call:buildLink()%><a            

             href="sop/custdetail.p?id=<%=getData(ttCustomer.ResultNum)%>">

                      <%=getData(FullAddress)%></a><%end:buildLink%></td> 

      <td> <%call:buildLink()%><a 

             href="sop/custdetail.p?id=<%=getData(ttCustomer.ResultNum)%>">

                      <%=getData(ttCustomer.Phone)%></a><%end:buildLink%></td>      

      <td> <%call:buildLink()%><a 

             href="sop/custdetail.p?id=<%=getData(ttCustomer.ResultNum)%>">

                      <%=getData(ttCustomer.RepName)%></a><%end:buildLink%></td> 

      <td align="right"><%call:buildLink()%><a 

             href="sop/custdetail.p?id=<%=getData(ttCustomer.ResultNum)%>">

                      <%=getData(ttCustomer.Balance)%></a><%end:buildLink%></td>     

    </tr>

    <%if:rowStyle(3)%>

    <tr>

      <td colspan="5"><hr/></td>

    </tr>

    <%end:rowStyle%>

  <%end:listCustomers%>

  </table>

The ps:eScript while tag controls the output of lines by calling listCustomers() in the WebObject. The code for listCustomers() is shown below:

  GET NEXT qCust.

  IF AVAIL ttCustomer THEN

  DO:

    giRowCount = giRowCount + 1.

    RETURN TRUE.

  END.

  RETURN FALSE.

The above code rolls forwards through the query opened in process-web-request. ps:eScript calls listCustomers() repeatedly until it returns FALSE. On each iteration the XHTML between <%while:listCustomers()%> and <%end:listCustomers%> is processed. 

Within the loop the next ps:eScript tag processed is buildLink(). This builds the URL that is used to call a page with details of that customer on. The result is shown below:
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Within each anchor tag there are two call to getData(), which is in the WebObject. This is the means by which the data is incorporated into the outgoing page. It can either be called with a named data item, such as ‘FullAddress’, in the above example or in the format table.fieldname. The code for getData() is shown below:

FUNCTION getData RETURNS CHARACTER

  ( INPUT pcFieldName AS CHARACTER ) :

/*------------------------------------------------------------------------

 Return the requested data-item. If a buffer name is prepended to the 

 field name (e.g. ttCustomer.Name) we will look for it in the specified 

 buffer.

------------------------------------------------------------------------*/

  DEFINE VARIABLE cFieldName AS CHARACTER NO-UNDO.

  DEFINE VARIABLE cReturn    AS CHARACTER NO-UNDO.

  DEFINE VARIABLE cTableName AS CHARACTER NO-UNDO.

  DEFINE VARIABLE hFld       AS HANDLE    NO-UNDO.

  IF INDEX(pcFieldName, ".":U) > 0 THEN

    ASSIGN cTableName = ENTRY(1, pcFieldName, ".":U)

           cFieldName = ENTRY(2, pcFieldName, ".":U).

  ELSE

    cFieldName = pcFieldName.

  CASE cTableName:

    WHEN "ttCustomer":U THEN

      IF AVAIL ttCustomer THEN

        hFld = BUFFER ttCustomer:HANDLE:BUFFER-FIELD(cFieldName) NO-ERROR.

  END CASE.

  IF VALID-HANDLE(hFld) THEN

  DO:

    cReturn = hFld:BUFFER-VALUE.

  END.

  ELSE

    CASE cFieldName:

      WHEN "fiSearch":U THEN

        cReturn = getSessionChar("CustomerSearch":U).

      WHEN "FullAddress":U THEN

        IF AVAIL ttCustomer THEN

          cReturn = TRIM((IF ttCustomer.Address <> "":U THEN ttCustomer.Address

                                                           + ", ":U ELSE "":U) +

                         (IF ttCustomer.Address2 <> "":U THEN 

                                       ttCustomer.Address2 + ", ":U ELSE "":U) +

                         (IF ttCustomer.City <> "":U THEN ttCustomer.City + ", 

                                                                ":U ELSE "":U) +

                         (IF ttCustomer.PostalCode <> "":U THEN 

                                     ttCustomer.PostalCode ELSE "":U), ", ":U).

      OTHERWISE 

        cReturn = get-field(cFieldName).

    END CASE.

  RETURN html-encode(cReturn).  

END FUNCTION.

Writing getData() in this way means that any field that is in ttCustomer can be made available to the page just by changing the HTML, without any alteration or recompilation of the 4GL code itself.

The last ps:eScript tag shown in the above HTML is <%if:rowStyle(4)%>. This controls the output of the horizontal line under every fourth record. When ps:eScript encounters this tag it calls rowStyle() in the WebObject. If it returns TRUE the code between there and the <%end:rowStyle%> is output, otherwise it is discarded. The code for rowStyle() is shown below:

FUNCTION rowStyle RETURNS LOGICAL

  ( INPUT piRowMultiple AS INTEGER ) :

/*------------------------------------------------------------------------

 Return TRUE if the current row count (see listCustomers()) divides 

 exactly by piRowMultiple. 

------------------------------------------------------------------------*/

  RETURN (giRowCount MODULO piRowMultiple = 0).

END FUNCTION.

8 Navigation

In many cases the results of the user’s search can need several pages to display them and a mechanism to allow the user to move between them is needed. In this example, it appears as follows:

[image: image65.emf]


The user has four navigation options, first, previous, next and last, though those that they cannot currently use are greyed out. Above, the user is on the first page, so ‘first’ and ‘previous’ are disabled.  As an aid to navigation, the user is also told which page they are currently on.

When the query was first opened in process-web-request a maximum number of results was specified (the last parameter to executeQuery). In this example the user can only page forwards up to this maximum (110 records, i.e. 5 pages of 22 rows). The ‘+’ symbol indicates to the user that there were more than 5 pages of records that met their selection criteria.

The extract of XHTML shown below illustrates how the navigation options are produced:

  <%if:showNav(Customers, first)%>

    <%call:buildLink()%>

    <a class="NavOn" href="custsearch.p?nav=first"><%include:First%></a>

    <%end:buildLink%>

  <%else:showNav%>

    <span class="NavOff"><%include:First%></span>  

  <%end:showNav%>

This fragment is for the ‘first’ option, the others are similar except they refer to ‘previous’, ‘next’ or ‘last’ as appropriate.

The first tag processed is <%if:showNav(Customers, first)%>. ps:eScript calls showNav(), which is part of the search service. It is passed the identifier of the search and a navigation option. It returns TRUE if that option is currently valid for that search and FALSE otherwise. If showNav() returns TRUE ps:eScript will output the anchor tag and if not, the span tag.

The page count is produced by the following fragment of XHTML:

  <%include:Page%> <%=selectPage(Customers,) <%include:Of%>

                                               <%=getPageCount(Customers, 0)%>
  <%if:hasMoreResults(Customers)%>

    <%include:SportsMorePages%>

  <%end:hasMoreResults%>

The current page and the number of pages are obtained by calling functions in the search service. When selectPage() is passed the search identifier and a blank second parameter, it returns the current page number. To obtain the page count getPageCount() is called with the search identifier and ‘0’ as the second parameter. 

hasMoreResults() is a function within the search service that returns TRUE if there are more records that satisfy the selection criteria than the maximum passed to executeQuery. If it returns TRUE, in the above example, ps:eScript includes the SportsMorePages psText record, which simply contains a ‘+’.

In the above example the words ‘Page’ and ‘of’ are referenced as ps:eScript include tags. This allows them to be translated separately from the page itself. It also allows them to be reused across multiple pages, but maintained in one place.

Appendix D -  Tricks and tips

9 Modularising *ML

Typically there will be standard parts to many pages in a site. To prevent these being maintained in multiple places, the ps:eScript <%include:…%> tag can be used to modularise the site. This promotes consistency and improves maintainability. An example is shown below:

<%include:DefaultDocType%>

<html>

  <head>

    <title><%include:SportsTitle%></title>

    <%include:SportsStyleSheet%>

    <%include:SportsStdJS%>

  </head>

  <body>

    <%include:SportsBanner%>

    <%include:SportsMainMenu%>

    <div class="FunctionTitleArea">

. . .

10 Generic data functions

Data is incorporated into *ML by use of the data request tag, e.g.

      <td><%=getData(FullAddress)%></td>

      <td><%=getData(ttCustomer.Phone)%></td>

      <td><%=getData(ttCustomer.RepName)%></td>

In this example a single entry point has been provided for all data requests. This takes the name of the data-item to returns its value, if required. Inside it could simply contain a large CASE statement including the case of the fields to be requested. However, if extra fields were needed, the CASE statement would have to be amended. A more flexible way to implement this is to look at the available buffers to see if the field is named there and if it is return its value. This allows access to all fields in the available buffers without having to change the WebObject. An example of implementing a data request function in this way is shown in section 6.1.4.

11 buildLink() in JavaScript

The buildLink() function operates on any tag that contains href, src or action attributes. However the JavaScript window.open() method does not contain any of these, but needs a URL. buildLink() can, however, still be used to format a URL containing the required host and session information, as shown below:

<%call:buildLink()%>

       href="custsearch.p?LookupCust=<%=getData(Enquiry.Customer, '')%>"

<%end:buildLink%>

lookupWindow = window.open(href, "CustomerLookup", 

                       "alwaysRaised,dependent,width=500,height=490,left="

                        + leftCol + ",resizable,top=" + topRow);

12 Using session data in pages

Since the session service is a super-procedure of all ps:eScript WebObjects the functions to obtain session data can be called from with the *ML. In the example shown below the session value ‘LoggedIn’ is tested to determine whether to display a ‘logout’ link or not:

  <%if:getSessionLogi("LoggedIn")%>

   <%call:buildLink()%>

     <a href="splogout.p">Logout</a> <%end:buildLink%>

  <%end:getSessionLogi%>

13 Using get-field() from psText

A common requirement is to retain data that the user has entered from one call to the server to the next. This can be done without having to code directly in the WebObject by including calls to the WebSpeed function get-field() directly into the *ML, e.g.

    <input type="text" name="fiSearch" value="<%=get-field(fiSearch)%>" />

Appendix E -  Programming Standards

The appendix outlines a set of programming standards compatible with ps:eScript. They are intended as a starting point for organisations wanting to define their own standards.

14 Why have standards?

Before outlining the standard themselves it is worth considering why they are needed in the first place.

Reduce maintenance

Generally speaking, more resources are expended on fixing and enhancing software than writing it in the first place. This means that many developers spend their time working on code written by other people. Before they can make a change they have to be able to understand what that code does. If it is laid out in a standard way and follows standard conventions then it will be easier to comprehend and changes can be made more quickly and with less chance of introducing bugs. In this way, having adhered to development standards can make a real impact to the maintenance costs of an application.

Encourage good practice

Development standards should reflect ‘good practice’ so that by simply keeping to the standards developers can improve the quality of the code they produce. This is especially important for less experienced developers.

Standards also provide a measure against which code can be reviewed (use of code reviews can have a major impact on product quality).

Must be used

Having development standards is of no benefit if they are not adhered to. Standards can be implemented more easily if developers accept them. A major factor in this is that they are not over-elaborate or obstructive.

15 Database tables

· Tables should have a descriptive name that identifies the purpose of the table. They should only use alphanumeric characters. The first letter of each word in the name should be a capital and multi-word field names concatenated, e.g. ProjectCode.

· ps identifies that the table is part of the ps:eScript. This reduces the chance of naming conflicts with other tables in other applications.

16 Fields

· Field names are to be descriptive and only use alphanumeric characters. The first letter of each word in the field name should be a capital and multi-word field names concatenated, e.g. PostCode.

· Developers should always be prefixing field names with their table name, so field names should not include a reference to the table, e.g. a developer would write CustomerAddress.PostCode.

· The exception to the above rule is where fields are destined to become foreign keys, in which case the name should indicate which table the field is from, e.g. CustAddId.

· Fields that are Identifiers that end in Id, should have an upper case ‘I’ and a lower case ‘d’.

· Fields that represent the same value, should have the same name and format in each table they are used, e.g. if the key for the Customer table is CustomerId, it will be referred to as Customer.CustomerId in the customer table and Order.CustomerId in the order table. 

· All date fields are to have the format “99/99/9999”.

· All logical fields should, by default have a format of “Yes/No”.

· Fields are always to be given labels and help text, even if it is thought unlikely that they will be displayed on a screen or report.

· Descriptions are to be filled in outlining the role of the field, unless the help text is sufficient.

· If the mandatory box is checked then the initial value must be set to unknown (?).

· Fields are not to be made case-sensitive.

· Fields are not to be given assign triggers.

· Fields are not to be given a number of extents.

17 Indexes

· All tables should have a single, numeric field that can be used to unique identify the row. This should be in a unique, primary index.

· Index names will be made up of the field names that comprise the index, in order, e.g. companyCodeCustomerId. For compound indexes with long field names they can be abbreviated, but should be left meaningful.

· Unique indexes are prefixed with a lower case ‘u’, e.g. uCustomerId.

· The first letter of the first field in non-unique indexes will be lower case, e.g. shortName.

· The description field should be filled in to indicate why the index was created.

18 Sequences

· Sequence names should start ‘seq’ followed for the field that they are being used to generate a value for, e.g. seqCustomerId.

19 Database triggers

· Trigger code is to be separated from the rest of the application code into a directory called triggers. 

· Trigger procedures should named after the table they are for with a suffix of ‘-t.p’ where t is the type, ‘c’, ‘d’ or ‘w’, e.g. the Customer table would have a create trigger called customer-c.p.

· In the data-dictionary triggers will be referenced by a relative path starting with triggers, e.g. triggers/ customer-c.p.

· All path and trigger names are to be lower case.

· Within the triggers themselves normal programming standards will apply.

· Create triggers will generally be restricted to assigning values to key fields from sequences.

· Delete triggers will be used to prevent deletions from happening, deleting related records, cascade deletes, updating audit tables, and updating count or total fields if appropriate.

· Write triggers will be used for updating fields with system generated values (dates, derived amounts, etc.).

· No user-interface code is to be placed in triggers. To stop a trigger running it will return error and a message. It will then be up to the procedure generating the transaction to output the message in the most appropriate way. For example the delete trigger for the Customer table may have the following check in it:

IF CAN-FIND(FIRST Order WHERE Order.CustomerId = 

                                    Customer.CustomerId NO-LOCK) THEN

  RETURN ERROR “Customer has orders and can not be deleted.”.

20 Naming conventions and references

Case

· All 4GL statements, functions, attributes, methods, etc. to be in upper case.

· 4GL statements and keywords can be abbreviated, but database tables and fields cannot.

· Preprocessor names are to be in upper case.

· References to database tables, fields, sequences and indexes will follow the case guidelines given earlier.

· Field names will always be prefixed with table names, but not database names. This applies to temp-tables as well as database tables.

Variables

· Variable names must only contain letters and numbers. No other characters are permitted.

· The variable name should then be meaningful and have the first letter of each word capitalised, e.g. dInvoiceTotal.

· All variables are to have the following data-type prefixes:

Data type
Prefix

Buffer
b or just the table name

Character
c

Com-handle
m

Date
t

Decimal
d

Handle
h

Integer
i

Logical
l

Memptr
p

Raw
w

Recid
e

Rowid
r

Stream
s

Temp-table
tt or LIKE a table

Work-table
w or LIKE a table

· Variables that are declared in the main block of a procedure (i.e. not in a user-defined function, trigger or internal procedure) have an additional prefix of ‘g’, e.g. gcOutputFile.

· Parameters follow the same conventions as variables, but with an additional prefix of ‘p’, e.g. pdInvoiceTotal.

Preprocessors & Include File Arguments

· Proprocessor names and named arguments to include files should follow the same naming conventions as variables, but are always prefixed with ‘x’, e.g. 

&scop xiNumDays  

7

&scop xcDayShortNames  
“Mon,Tue,Wed,Thu,Fri,Sat,Sun”:U

· Preprocessors and named arguments to include files never have the ‘p’ or ‘g’ prefix that variables can have.

· Preprocessors that are defined, but have no value (e.g. those designed to stop multiple inclusions of include files) should be defined as xDefFilename, for example:

/* Prevent multiple inclusions of this file. */

&IF DEFINED(xDefSystem) = 0 &THEN 

  &GLOBAL-DEFINE xDefSystem

  …

· Preprocessors and named arguments to include files that do not resolve to a particular data-types are prefixed with x only, e.g.

&scop xcTableList “Customer,Order”:u

&scop xTables     Customer Order

Translation Attributes

· All strings that are not to be translated should have :U after them (particularly filenames, event names and names of event procedures). This includes null strings and formats.

Internal Procedures and User-Defined Functions

· Internal procedure (IP) and user-defined function (UDF) names are only to use letters and numbers with the first letter in lower case and the first letter of subsequent words capitalised, e.g. 

  RUN loadCustomerDetails.

· When naming internal procedures and user-defined functions use the format actionObject, e.g. hideWindow.

Operators

· Use symbols instead letters for operators, e.g. = instead of EQ, <> instead of NE, etc.

File and Path Names

· File names should consist of lower case letters and numbers only.

· They should have a maximum base length of 20 characters, plus a ‘.’ and a one character extension.

· Files containing source code will follow the following conventions, i.e.

File type
Extension

Procedure, with a user-interface that can be edited with the AppBuilder’s Section Editor
.w

Procedure that does not have a user-interface and/or cannot be edited with the AppBuilder’s Section Editor.
.p

Include file
.i

· A reference to an external file or resource should always use a relative path, never an absolute one.

· In path names a ‘/’ should be used in preference to a ‘\’.

21 Programming

General Guidelines

· Developers should actively look for ways to re-use code. Code that can be used in more than one place should either go into procedures or include files. The former (whether a super-procedure, an internal procedure in a persistent library or an external .p) is preferable and should be used if at all possible.

· Variables, buffers, etc. should be declared in the tops of the triggers, IPs or UDFs, unless they are required to keep their values from one call to another.

· Do not put constants into code, always use a pre-processor instead, e.g.

&scop xiNumNames 10

DEFINE VARIABLE cNames AS CHARACTER EXTENT {&xiNumNames} NO-UNDO.

DO i = 1 TO {&xiNumNames}:

  …

END.

· All variables, parameters, temporary-tables and work tables to be defined as no-undo. If they do need to be undone if a transaction backs out a comment to this effect should be written next to the definition.

· All procedures with a user-interface should be capable of running persistently, unless they create a dialog-box.

· Parameters should not be passed to persistent procedures. Once loaded its IPs or UDFs should be called to pass data to it.

· Excessive applying of events should be avoided.

· At no time should program flow be dependant on labels (they will change during translation).

Code Blocks

· Internal procedures to be terminated with ‘END PROCEDURE.’.

· CASE statements to be terminated with ‘END CASE.’.

· REPEAT and FOR EACH loops block headers to be terminated with a ‘:’.

· Block labels are to be in upper case.

· Blank lines should be used to group statements that logically go together, not to separate every single statement.

· DO blocks should not be used to group ‘logically’ related statements together simply for cosmetic reasons.

· The END statement that terminates REPEAT, FOR EACH, DO blocks, etc. should be indented to the same level of the corresponding block header, e.g.

  FOR EACH  … :

    REPEAT … :

    …

    END.

  END.

Code layout

· Code inside internal procedures, triggers, code block and conditional statements to be indented two spaces. Other code will not be indented (code directly in the definitions section or main block of a .w file).

· if statements are to be indented as follows:

IF <condition> THEN

  <single statement>

IF <condition> THEN

DO:

  <multiple statements>

END.

ELSE

DO:

  <multiple statements>

END.

· CASE statements are to be indented as shown below (also shows indenting within an internal-procedure):

PROCEDURE openQuery :

  DEFINE INPUT PARAMETER pcQueryType AS CHARACTER NO-UNDO.

  CASE pcQueryType:

    WHEN <condition > THEN

      <single statement>

    WHEN <condition> THEN

    DO:

      <multiple statements>

    END.

  END CASE.

END PROCEDURE.

· ASSIGN statements should have there first parameter on the same line as assign and subsequent one on succeeding lines, but in the same column as the first one, for example:

  ASSIGN cCustomerName  = fiCustomerName:screen-value

         cCustomerTelNo = fiTelNo.

· Each include file argument should go onto a new line, e.g.:

  {src/calc.i &InitValue = 3

              &ResultVar = iNewValue }

Comments

· Comments should be meaningful and add to the reader’s understanding of why a particular section of code works like it does. It should not simply repeat the 4GL statements in another way.

· Comments should be indented to the same level as the code they refer to in the following manner:

IF <condition> THEN

DO:

  /* This is a multi-line comment that refers to the multiple  

   * statements that are carried out if the above condition 

   * is true. */

  <multiple statements>

END.

· When amending code, the comments should be amended as well.

· Where a suitable software configuration management system (such as Roundtable) is being used obsolete code should be removed, not simply commented out.

· Where code is written to get round a ‘feature’ that is expected to be removed in a future release of Progress it should be commented as such. The comments must include the Progress version into which the code was originally written.

Reading Records

· Always explicitly state the lock status to be used when retrieving records.

· Use field lists on for each and define query statements.

· ROWIDs should always be used instead of RECIDs.

22 Restricted constructs

· No shared variable or other shared objects. Global shared items to be created where absolutely necessary.

· No WAIT-FOR statements are to be used in interactive code, apart from those automatically generated by the AppBuilder. Similarly conditional processing around the AppBuilder generated WAIT-FOR statements not to be removed.

· No INSERT, UPDATE,, SET or READKEY statements are to be used in interactive code. Also editing-blocks are not to be used.

· RECIDs are not to be used unless interfacing to legacy code.
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� *ML is used throughout the document because ps:eScript could be used with any text based mark-up language, not just HTML/XHTML.


� When discussing frameworks with a customer, the advice offered was ‘keep it simple, make it fast’.


� All *ML and displayable text are stored in the psText table in the ps:eScript database (pse).


� If this is to work without amendment the services must be written in an AppServer compliant way, for example not passing buffer parameters from WebObject to service.


� An EU directive, Electronic communications: processing of personal data, protection of privacy, seeks to impose restrictions on the use of cookies.


� isPost() replaces request_method = “post”:U. There is also a corresponding isGet().
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