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About this Guide

This document is a Developer’s Guide that is intended for developers of Business Objects Interfaces (BOIs) for SSA ERP back ends that contain NetList method calls. 

No detailed knowledge is required to use this document. However, understanding this document is easier if you are familiar with the overall functionality of Open Architecture Adapter Suite. 

This document consists of the following chapters:

Chapter 1, “Introduction,” describes the purposes and scope of this document.

Chapter 2, “Architecture,” describes the use of the NetList method in several environments in which SSA ERP runs, such as hardware, an operating system, and database management system.

Chapter 3, “Sample DCD,” provides an example of the Seasonal Patterns BOI, in which the NetList Method is implemented.

Chapter 4, “Sample QCD,” defines the Manager of Seasonal Patterns, which contains the NetList methods for the Seasonal Patterns records.

Chapter 5, “Sample Java Client,” contains an example of Java code on the client, which is part of the client application that calls the NetList.



Note
The generic term SSA ERP refers in this guide to the following ERP systems: SSA Baan IV, SSA Baan ERP 5.x, and SSA ERP LN 6.x. If a particular release is intended, the actual product name and version number are specified.
References

· SSA® Open Architecture Adapter Suite 2.7 – Configuration Guide for Adapters and Connectors (U8622A US)

· SSA® Open Architecture Adapter Suite 2.7 – Installation Guide for Adapters and Connectors (U8644A US)

· SSA® Open Architecture Adapter Suite 2.7 – Integration Guide for BOIs (U8645A US)

· SSA® Open Architecture Adapter Suite 2.7 – Online Help of BOI Studio
Send us your comments
We continually review and improve our documentation. Any remarks/requests for information concerning this document or topic are appreciated. Please e-mail your comments to documentation@ssaglobal.com. 

In your e-mail, refer to the document number and title. More specific information will enable us to process feedback efficiently.
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Purpose

The purpose of this document is to describe how a developer and a process manager can create a Business Object Interface (BOI) for an SSA ERP back end that supports the NetList method. The NetList method is a function that only returns the records that are inserted, modified, or deleted within a specified time span, and that conform to particular selection criteria. The NetList method also integrates multiple changes on a particular BOI. 

In addition, the document includes samples of the definition of the BOI such as Data Content Description (DCD) and Query Content Description (QCD) files, and provides an example of a client application in Java.
Note

The term BOI refers here to the application interface that is described in the Integration Guide for BOIs. This BOI is used for request/reply communication between a client and a server and is defined by QCD/DCD files. For a description of the general BOI development process, refer to the BOI Studio online Help. 
Business Data Entities (BDEs), which are the new business interfaces of SSA Global, do not support the current NetList method of SSA ERP. BDEs are therefore not discussed here.

Scope

The document is written purely from the perspective of the Open Architecture integration software user. This document does not provide details of the Generic NetList DLL, which is an SSA ERP Library written to process the audited records, because the user of Open Architecture never directly interacts with NetList components on the server side.

Note

If not otherwise indicated, in this document, all Baan IV, Baan ERP, and ERP LN versions are referred to under the generic term SSA ERP.

Intended audience

This document is intended for the following two types of users:

· Process Manager
The user who sets up audits on the requested tables. The process manager can be the SSA ERP administrator.

· Client Developer
The user who creates a client to implement the NetList method to retrieve the NetList data for a BOI. The NetList method is implemented in the same way as any other standard method, for example, Create, Change, Delete, and so on. Developers of external applications, such as SSA Customer Relationship Management and SSA Supply Chain Scheduler, which use the NetList method through a BOI, must be able to interpret the data returned by this method.

Definitions, acronyms, and abbreviations

	Term
	Description

	Client
	A user, program, or system that requests the execution of a specific task from another program or system. 

See also: Server. 

In this document, the client usually refers to the external application that makes calls to the NetList method, using a BOI to fetch the changes in the SSA ERP back end.

	Server
	A program or system that performs a predefined task at request of a user or another program or system. 

See also Client.

	ERP
	Enterprise Resource Planning.

	API
	Application Programming Interface: A set of methods that can be called by other applications. An application’s API enables other programs to retrieve data or to carry out functionality from that application.

	XML
	Extensible Markup Language. 

	UTC
	Universal Time Code.

	BOI
	Business Object Interface.

	Business Object Interface
	An interface (proxy) to connect Open Architecture Adapter Suite objects with other applications.

Acronym: BOI.

	DCD
	Data Content Description.

	Data Content Description
	An XML document that defines the properties of a Business Object or a group of related Business Objects.

Acronym: DCD.

	QCD
	Query Content Definition.

	Query Content Description
	An XML document that holds information used to retrieve and manipulate Business Object attributes. 

Acronym: QCD.

	Baan 4GL
	A fourth generation language developed for SSA ERP to manipulate and access data.

	LDAP
	Lightweight Directory Access Protocol.

	Lightweight Directory Access Protocol 
	A software protocol to access a directory to locate organizations, individuals, and other resources, such as files and devices in a network.

	Audit trail
	A means of tracing all activities that affect a piece of information, such as a data record, from the time the record is entered into the SSA ERP database to the time the record is removed.

	Audit
	To create an audit trail that traces all activities that affect a piece of information, such as a data record, from the time the record is entered into the SSA ERP database until the time the record is removed. 

	NetList
	A combination of multiple changes on the same entity. Two updates on the same data can be combined into a single update. If you add an entity and then update the entity, the net result is a new entity. If you add an entity and then remove the entity again, the net result is empty. 
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Environment

The NetList method is implemented in Baan IVc4, Baan ERP 5.0b and 5.0c, and ERP LN 6.1. As a result, you can use the NetList method in these environments. If not explicitly specified, these environments will be referred to in this document under the generic term SSA ERP.

Explanation of the NetList method

The client application calls the List method in the BOI to retrieve the property values for a particular Business Object, when the call is made for the first time. The List method returns all the object property values (records) in the specified range.

After the initial records are read from the SSA ERP back end, and the data is retrieved for another time, gathering all the records again is no longer necessary. If the number of modified, inserted, or deleted records is considerably less than the total number of records, you must use the NetList method.

The NetList Method provides you with all the data in the specified range that is modified, inserted, or deleted within a specified span of time. 

In this way, you handle a smaller set of records. Another feature of NetList that reduces the amount of data is that only the fields that have been modified, inserted, or deleted are returned. In addition, you can select from these fields only those fields that you need, which can further reduce the number of fields that are returned by NetList. This improves the performance and reduces data transfer.

If you collect changes during a particular period in time, you can change the same business object properties multiple times. You can then combine these multiple changes on the same attribute into a single change. For example, if an item is added, updated, and after some time deleted again, the net result will be empty.

Technical concept of NetList

When a call is made to the NetList server DLL either by a client BOI or another Baan 3GL or Baan 4GL program, NetList collects all the changes made to a particular table using the Audit sequence file. The Audit sequence file is a file that keeps track of all the changes for a specified table, field, or user chronologically. The SSA ERP administrator determines what will be audited and in which file. Various audit sequence files are searched for a particular table to collect the changes in that table.

Note

The audit file of a table will only log table transactions if the audit is turned on for the particular table.

The following figure displays the technical concept for the NetList:
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The following list describes the components in this figure:

· The Client is an Adapter Suite client application developed in Java, Visual Basic (COM DLLs), or C++ that makes function calls on the BOIs that have the NetList method implemented.

· Any server function call is sent to the SSA ERP server through a specific Adapter or Connector that is installed on the Adapter Suite client. The specific Adapter or Connector forwards this call to the generic Adapter.

· SSA ERP is the SSA ERP server that has an Adapter installed.

· The Adapter for SSA ERP is the Adapter Suite software layer on the SSA ERP server that handles the messages with the function calls the server receives from the client (tmboaserver). The generic Adapter sends the calls to the Adapter for SSA ERP, which redirects the calls to tmboinetlist.

· tmboinetlist is an SSA ERP Library (the Generic NetList DLL) that contains Baan 4GL functions. The tmboinetlist checks the Tools tables in the tt package to check whether an audit is set for the SSA ERP table from which the client requests records.

· SSA ERP messages are returned to the client in case of an error encountered while processing.

· The Audit Files are the SSA ERP’s Audit Sequence files, which are read by tmboinetlist to find out which records in a particular table have been inserted, updated or deleted (not all records are being audited).

· Baan 3GL/Baan 4GL Client can be a Baan 3GL Program Script or SSA ERP Library, which makes a call on the tmboinetlist to get a net list of records, which is a list of records that have been inserted, updated, or deleted in a specified period. The call is made from within the SSA ERP environment in the bshell.

Note

In COM-based client applications, the NetList functionality is available through the Adapter Suite’s Client API for .NET, using .NET assembly COM enabling. 
To maintain backward compatible with old integrations, Adapter Suite also supports the NetList method for COM DLL BOIs that are based on Microsoft Visual J++. However, for new integration development, SSA Global strongly advises that you not use COM DLLs that are based on Microsoft Visual J++.


Runtime process

The runtime calls by the client on the NetList library of the SSA ERP server are realized in the following way: 

1 The client application, for example Java or Visual Basic, makes a call to the Generic NetList tmboinetlist 
through Adapter Suite’s Client API. The NetList functionality is available in the Adapter Suite’s Client APIs for Java and .NET.
2 The function tmboinetlist.NetList( ) reads the audit sequence files for the specified time period, which is a range of UTC date and time, and returns the records that satisfy the selection criteria. 

3 The selection criteria are based on the specified values for primary and non-primary keys.

ActionType

The ActionType is part of the output of NetList and is defined in the BOI’s Data Content Description (DCD). The ActionType indicates the state of a record, for example, whether the record has been deleted, inserted, changed, or falls inside or outside the selection range. The following table lists the values for operations on record level that can be returned in ActionType:
	Record Operations

	Value
	Description

	I
	Record is inserted

	U
	Record is updated

	D
	Record is deleted

	M
	Record is updated and the non-primary key, which is a part of selection criteria, is also updated. Here, the former value of one of the non-primary keys, which is part of the selection criteria, is within the range, but the new value falls outside of the range.

	N
	Record is updated and the non-primary key, which is a part of selection criteria, is also updated. Here, the former value of one of the non-primary keys, which is part of selection criteria, fell outside of the range, but the new value falls within the range.

	O
	Record is out of range. A record can be considered out of range if: 

· You insert a record that does not fall within the specified range

· You delete a record that does not fall within the specified range

· You update a record that was originally out of range, and the new values are also out of range

	NR
	These records are not returned to the client.


In addition to these record operation values, values can be returned in ActionType for table operations. These values indicate whether a table is created, emptied, or removed. In the case of this type of table operation, a tuple is returned in the BusDoc with the <old> structure left blank (these elements have a NULL value), and only the ActionType is set.

	Table operations

	Value
	Description

	L
	The table is cleared.

	R
	The table is dropped.

	C
	The table is created.


Note

In NetList terminology, Current is the structure with new values, whereas Previous is the structure with old values. The NetList Previous structure is aggregated within the NetList Current structure and the entire NetList current structure is contained in the <old> tag of Adapter Suite. The following structure provides an example:

<tuple>

            <old>

                <tcmcs016  ActionType = "U">  
( With New (current) values 
                    <csea>R03</csea>

                    <dsca >Second</dsca>

                    <tcmcs016>

( With Old (previous) values

                        <dsca>First</dsca>

                    </tcmcs016>

                </tcmcs016>

            </old>

 </tuple>












The following table shows how multiple changes of a record will determine the value that will be returned in ActionType:

	
	LAST ACTION

	FIRST ACTION
	
	I
	U
	M
	N
	D
	O

	
	I
	I
	I
	NR
	I
	NR
	NR

	
	U
	U
	U
	M
	U
	D
	M

	
	M
	U
	U
	M
	U
	D
	M

	
	N
	N
	N
	NR
	N
	NR
	NR

	
	D
	U
	U
	M
	U
	D
	M

	
	O
	I
	N
	NR
	N
	NR
	NR


The table must be read as follows: the shaded column to the left represents the first operation a record experienced. The shaded row at the top shows the next operation. The combination of these two operations results in the ActionType value that you find at the column/row coordinates in the non‑shaded area. Therefore, if a record is first inserted (I) and then deleted (D), the record will be labeled with an ActionType value of NR, which means that the record will not be returned to the client application. Another example is a record that is out of the selection range (O) and is then updated (U). 

The combined effect will be that the record is labeled with an ActionType value of N, which means that the record is within the selection range again.

Note

You can get an O value for the First Action or Last Action in the following three scenarios:

· Insert a record that is out of range

· Update a record in such a way that both old values and new values are out of range

· Delete a record that is out of range

Consider the following cases, in which the First Action is U, M, or D, the Last Action is O, and the resultant action is M. For the first two scenarios, this resultant value is what you would expect, but in the third scenario, the M resultant is based on the assumption that the Null value is out of range.

Advantages of NetList

The two major advantages of NetList are:

· Only the records or fields that are modified, inserted, or deleted are returned to the client. Therefore, only a small set of records is handled.

· Improves the performance and reduces the amount of data to be transferred.

The use of NetList is preferable if the number of records inserted, modified, or deleted is considerably less than the total number of records that were initially retrieved.

Limitations of NetList

The limitations of NetList method are:

· NetList is supported only for the single table. As a result, the association or aggregation is not supported.

· All primary keys must be part of the selection criteria that are contained in the <In> structure of the BusDoc defined in the BOI’s DCD. If you have non-primary keys as part of your selection criteria, these non-primary keys must be specified after all primary keys declarations.

· Depth fields, which are fields that can contain multiple values, cannot be a part of selection criteria, which means that you cannot select records based on the depth field.

· Text fields cannot be a part of selection criteria. You cannot select records based on text fields, and you cannot you retrieve the output of text fields.

Preconditions

· NetList uses Audit files in SSA ERP. To use NetList, the audit trail option must, therefore, be set to On for both the tables and the fields.

· The tables for which NetList is used must have the Audit On. You can set this parameter in the Tables by Database (ttaad4111m000) session. 

· The Audit File Directories (ttaad4116m000) session must contain the path where the audit files must be stored.

· Permanent audit must be set on the non-primary field that is a part of the <In> structure of the selection criteria.

Audit settings will only take effect after you issue the Convert to Runtime command.

For a detailed description of the NetList installation and configuration, refer to the Installation Guide for Adapters and Connectors and the Configuration Guide for Adapters and Connectors. 
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This chapter provides an example of the Seasonal Patterns BOI, in which the NetList Method has been implemented, and presents the DCD of the BOI.

DCD for Seasonal Patterns BOI

The following example shows the DCD for the Seasonal Patterns BOI:

<?xml version="1.0"?>

<DCD>

    <ElementDef     

        UMLPackage="Abstractions/BaanERP_Model/BAANCommon/systemTables" 

        Mapping="BaanERP.DefaultMapping" Model="Elements" Id="SeasonalPatterns"  

        Type="tcmcs016" Root="True" Description="Seasonal Patterns" 

        JavaPackage=”com.baan.boi.common”>

    
<Attribute>ActionType</Attribute>

   
<Group Occurs="Required">

           
     <Element Occurs= "Optional">SeasonalPatterns</Element>

                        <Element>SeasonalPattern</Element>

                        <Element>Description</Element>

                        <Element>NumberOfPeriods</Element>

                        <Element>PeriodType</Element>

                 </Group>

    </ElementDef>

    <AttributeDef Datatype="string" Name="ActionType"/>

    <ElementDef Datatype="string" Model="Data" Id="SeasonalPattern" Type="csea"   

      Length="3" Description="Seasonal pattern"/>

    <ElementDef Datatype="string" Model="Data" Id="Description" Type="dsca" 

      Length="30" Description="Description"/>

    <ElementDef Datatype="i2" Model="Data" Id="NumberOfPeriods" Type="nopr" 

      Description="Number of Periods"/>

    <ElementDef Datatype="i4" Model="Data" Id="PeriodType" Type="ptyp" 

      Description="Period Type"/>

</DCD>
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The following QCD defines the Manager of Seasonal Patterns, which contains the NetList methods for the Seasonal Patterns records.

<?xml version="1.0"?>

<QCD>

    <ManagerDef 

      UMLPackage="Abstractions/BaanERP_Model/BAANCommon/systemTables" 

      Mapping="BaanERP.DefaultMapping" Type="SeasonalPatternsManager" 

      UMLClass="tcmcs016_manager" JavaPackage=”com.baan.boi.common”>

            <Query>SeasonalPatternsNetList</Query>

    </ManagerDef>

<!-- ****************SeasonalPatternsNetList ********************* -->

           <QueryDef Language="QueryByDLL" Type="SeasonalPatternsNetList">

    
<DLL>otmboinetlist</DLL>

                   <Method Scope="Out">tmboinetlist.NetList</Method>

                   <Parameters>


        <Element Scope="In">SeasonalPatternsTable</Element>


        <Element Scope="In"

                              JavaPackage=”com.baan.boi.netlist”>NetListSelectionCriteria

                           </Element>

        
</Parameters>

        
<Return>

            
       <Element Occurs = "ZeroOrMore">SeasonalPatterns</Element>

        
</Return>

          </QueryDef>

          
<ElementDef Datatype="string" Length="8" Model="Data" 


Id="SeasonalPatternsTable" Type="Table"/>

</QCD>
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This chapter provides an example of Java code on the client that calls the NetList. This sample java client code is written in a Visual J++ environment.

import com.ms.wfc.app.*;

import com.ms.wfc.core.*;

import com.ms.wfc.ui.*;

import com.ms.wfc.html.*;

import com.baan.b3.boi1.Iterator;

import java.util.Date;

import com.baan.boi.common.*;

import com.baan.boi.netlist.*;

private void NetList_click(Object source, Event e)

{

         try

         {


SeasonalPatternsManager man;


listBox1.removeAll  ();


man = new SeasonalPatternsManager();


man.initialize ("Dunkleosteus");


NetListSelectionCriteria selcri = new NetListSelectionCriteria();


NetListPeriod period = new NetListPeriod();


NetListIn in = new NetListIn();


NetListOut out = new NetListOut();


Date fdt = new Date();


fdt.setDate(fdt.getDate()-1);


Date tdt = new Date();


tdt.setDate(tdt.getDate()+1);


period.setFrom(fdt);


period.setTo(tdt);


selcri.setNetListPeriod(period);


// Primary Key




NetListParameter para1 = new NetListParameter();


para1.setFieldName("csea");


para1.setFrom("");


para1.setTo("zzz");


in.addNetListParameter(para1);


// Non-Primary Key




NetListParameter para2 = new NetListParameter();


para2.setFieldName("ptyp");


para2.setFrom("1");


para2.setTo("9");


in.addNetListParameter(para2);


selcri.setNetListIn(in);


out.addFieldNameWithoutOld("csea");


out.addFieldNameWithOld("dsca");


out.addFieldNameWithOld("ptyp");


out.addFieldNameWithOld("nopr");


selcri.setNetListOut(out);


Iterator ntIter = man.SeasonalPatternsNetList(”tcmcs016”,selcri);


while(ntIter.hasMoreElements())


{


    SeasonalPatterns spNew = (SeasonalPatterns)ntIter.nextElement();


    String rs = spNew.getActionType();


    //  display it in list box


    ListItem buspart = null;


    buspart = new ListItem("**************************");


    listBox1.addItem (buspart);

        
    buspart = new ListItem("Action Type:" + rs);


    listBox1.addItem (buspart);


    buspart = new ListItem("NEW VALUES:");


    listBox1.addItem (buspart);


    buspart = new ListItem(" " + spNew.getSeasonalPattern()+ "  " + 

                                                            spNew.getDescription()+ "  " + 

                                                            spNew.getNumberOfPeriods()+ "  " + 

                                                            spNew.getPeriodType()); 

    
    listBox1.addItem (buspart);


    buspart = new ListItem("OLD VALUES:");


    listBox1.addItem (buspart);


    SeasonalPatterns spOld = spNew.getSeasonalPatterns();

        
    if (spOld != null) {



buspart = new ListItem(" " + spOld.getSeasonalPattern()+

                                                                                        "  " + spOld.getDescription()+ "  " 

                                                                                        + spOld.getNumberOfPeriods()+

                                                                                        "  " + spOld.getPeriodType()); 



listBox1.addItem (buspart);


                              }


buspart = new ListItem("**************************");


listBox1.addItem (buspart);


}


man.releaseAll();

         }


catch(Exception exc)


{


        exc.printStackTrace ();


        MessageBox.show(exc.toString ());


}

}

Note

Date fields in the In tag must be passed in the following format: 

· Baan ERP and ERP LN: yyyy-mm-dd hh:mm:ss
· Baan IV: yyyy-mm-dd



























































































































�Is this still correct. Removed note because these Java-based COM BOIs are not supported any more ??


�Function, method ??
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