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Getting Started

Roadmap

For most companies interested in moving forward with iSeries development, the iSeries Roadmap offers a clear vision of how to migrate a traditional, RPG based application, into new development and deployment architectures.[image: image1.png]iSeries Developer Roadmap V4 - Architecture
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X-Analysis and the IBM iSeries Roadmap

The X-Analysis integrated tool set provides key functionality for each of the "Pillars" of the Roadmap. Databorough's unique approach to this is enabling legacy applications to be clearly understood and documented from all perspectives, and by new and existing developers alike, before the task of migrating application architecture even begins.

Analysis and Documentation with X-Analysis

X-Analysis uses its greatly advanced overview diagramming capabilities to analyze and document an application. The graphical representations which may be made using X-Analysis are as follows:

Tutorial uses XAN4CDEM/QRPGSRC(CON001) to work with all the options.

	Data Flow Diagram

Data Flow Diagram is the pictorial representation of the program/object, showing the files and programs accessed by the subject program.
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	Data Model Diagram

Data Model Diagram displays the file relationships for an application/application area.
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Data Model Diagram
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	Structure Chart

Structure Chart Display gives a graphic representation of how the control passes from one program to another program within the application.
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	Program Structure Chart

Program Structure Chart graphically displays the sequence of calls in the program. The Call could be to execute a Subroutine / Program / Module / Service Program.



	Export to MS Visio

Flow charts may be generated for RPG and RPGLE code displayed in the Source Browser view

Apart from the Flowchart, all Data Model Diagrams, Data Flow Diagrams, Structure Chart Diagrams, Program Structure Charts and Overview Structure Charts may also be exported to MS Visio using the Export to MS Visio option under the Action menu.
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Overview Structure Chart

Overview structure chart option brings up a pictorial representation of the mainline entry-level programs for the application.

For more details regarding the above-mentioned features please refer to X-Analysis User Manual and X-Analysis Application Overview Manual.

The subsequent sections assume that the user has already tried out X-Analysis and X-Analysis Application Overview Tutorials.

Application Areas

Application Areas facilitates the grouping of an application into different Business Areas. They are defined on the basis of certain criteria - called Application Area rules. Application Area rules are hence a mechanism to categorize an application into different Application Areas.

Application Libraries view is the first view presented when running X-Analysis Online. It lists all the applications added using X4WRKAPP command on the AS400.

On the List of Application Libraries, click on the “+” sign next to an application, say, the XAN4CDEM application.
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List of Application libraries

This expands the application node, listing the sub-items, Files, Programs, All objects. The Application areas, if created for the application, are also listed.
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Application library expanded

	Adding an Application Area

On the List of Application Libraries display (this is the first screen you will see when starting up X-Analysis for Windows), right-click on the XAN4CDXA  Application library. Select the New Application Area option. This brings up a dialog to add a new Application area to the selected Application. The dialog presented prompts for Application Area name and description. On OK the new Application area is added to the Application.
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Add Application Area Dialog
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New Application Area added

Data Modeling

The data model produced by X-Rev is the core component of the technologies used by X-Web and X-Browse. The Databorough data model describes an application database in terms of its structure and how the database is used by an application. 

Building the Data Model

	X-Rev generates the data model in 3 stages:

· Building the data dictionary (XDD)

· Identifying the files and access paths – in particular the Primary Identifier (XKEYMAP and XPIDS)

· Determining the relationships between the files (XRELS and XSHKEYS)

Building the data dictionary (XDD)

The X-Rev data dictionary (XDD) contains detailed information for every field in each file in the application database. Much of this data is the standard metadata extracted for each file and stored on the XDD file - for instance field and column names, field size and field type. Thus record metadata is readily available for use by other applications.

Discovering the Access Paths and the Primary Identifier for each file  XE "Data Modeling Process:Discovering the Access Paths and the Primary Identifier" 
The XKEYMAP is built for each file, storing access path information for each physical and logical file in the database.
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	Up to 10 key fields can be associated with each field. Once all the access paths have been found, the next stage is to identify the Primary Identifier for each physical file. This is defined as the shortest access path for the file that will return a unique record.

Determining and verifying relationships between files XE "Data Modeling Process:Determining and verifying relationships between files" 
This is the heart of the data modelling process, and is done when all the primary identifiers have been found and the data dictionary has been built. There are three types of relationship that can be identified:

· Owns – PID to PID relationship

· Accesses – Access Path to Access Path relationship

· Refers to – foreign key to PID relationship.

Once the PID has been identified, the other file relationships can be determined.


Building Functions and Viewing them

What is a function? XE "What is a function?" 
Functions lie at the heart of the operation of both X-Web and X-Browse. A function is a set of data that describes how information is to be displayed on a screen and also governs the user interactivity with that information. For instance, validation information may be held for a field or details of a program to be called when the record is updated. In short, a function is a set of meta data relating to a screen display.

The functions are stored in a file XFUNDEF. This file is essentially an un-normalised file, with one record per function. All the information taken from the data model for a specific function is held on this record, details of dependent functions, alternate views which fields and columns are to be displayed and the associated behaviour.

The XFUNDEF – Function definition – file lies at the heart of the X-Web application. Each XFUNDEF record is a pseudo-program, containing all the properties for an X-Web function to operate.

The Four Steps to the XFUNDEF file XE "Four Steps to the XFUNDEF file" 
Four steps need to be taken to build an XFUNDEF file from legacy application data:

Update the Data Model Override files

The Data Modeling program reverse-engineers much of a legacy application’s program logic and data-structure. However, some of the more specialised detail needs to be entered manually. This detail is added by selectively updating the ‘Data Model Override’ files. 

Run the Data Modeling program 

The Data Modeling program uses its reverse-engineering logic, augmented by the Override files, to build the Data Model files. The Data Model files are designed to comprehensively represent every attribute and function of a database application.

Update the Function Override files
By this stage, the Data Model files will comprehensibly represent the internal logic and data-structure of the legacy application. All the data that is needed to build the XFUNDEF file is present. However, more individual tailoring of XFUNDEF functions is possible. This is achieved by updating the Function Override files. 

Run the Function Builder program
The Function Builder coverts the Data Model files into a compacted XFUNDEF file. All of the information set in the Function Override files is incorporated to build exactly the X-Web/X-Browse  functions required. Once the XFUNDEF file is built, X-Web and X-Browse  are ready to be run.

For more details regarding functions please refer to the X-Rev Technical Guide.

Extracting Business Rules

Overview XE "Business Rules Extraction:Overview" 
Databorough’s Business Rules Extraction software, X-Extract, can be used to highlight the business rules within a source member using X-Analysis or to create a fully functioning shadow program for use with X-Browse.

The Business Rules of an application are what makes the application function uniquely. While X-Analysis can expose the Business Rules implicit in the data and process models of an application, this does not entirely account for the vast amount of business rule logic that is buried inside the source code of the programs.

X-Extract, a new extension to the X-Analysis suite, is capable of identifying and narrating this logic automatically from individual programs or parts of the entire system. The business rule logic can then be analyzed and documented with the powerful and interactive source browser integrated with X-Analysis.

Business Rule Analysis

The program source is grouped into discreet blocks of logic so that each block represents a particular execution of a business rule. This block of code is then converted to Pseudo Code that describes the execution of the logic. Literals and constants are used where possible in the narration giving very accurate descriptions of the logic. Each rule has a unique identifier that makes system wide analysis and documentation of business rules possible in X-Analysis.

The entire process is achieved by invoking the command XGENBRULES which runs the Business Rules Extraction command XBIZRULES for each program in the application.

XBIZRULES identifies the various components of the business rules and writes them to either:

· A new source member

· An index over the original source member

· A shadow program

The higher-level command XGENBRULES specifies indexes as the form of output.

X-Analysis for Windows can display the business rules automatically using the generated index.

X-Browse can use the shadow programs to re-apply original business functions to it’s own applications.

X-Extract cannot only identify the Business Rule Logic, but can also generate a prototype application for a part of the original application.

X-Extract uses the X-Analysis cross reference database and the original application program source code to provide shadow programs for the functions in the prototype application. These shadow programs contain all the business rules logic from the original programs. These rules include all field validation that is additional to the normal database integrity checks (which are generated automatically), calls to batch programs for additional functions and secondary file processing.

The business rules components are:

· Field Validations

· Calls to other (significant) programs

· Secondary (database) file updates

· Non-owner file reads

Prerequisites XE "Business Rules Extraction:Prerequisites" 
The process uses:

· The X-Analysis database

· The X-Rev database

Generate Business rules on X-Analysis XE "Business Rules Extraction:Prerequisites" 
	X-Analysis allows for Generating Business rules on an RPG program only. Follow the steps below to see how this can be done.

· Expand the application library XAN4CDXA.

· Double-click on the Programs sub-item. This brings up the Work with objects dialog.

· Note that the Type is initialized to *PGM. Set the Attribute to RPG. Click on the OK button.

An object list is presented for RPG programs.
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Work with objects dialog
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Object list listing RPG programs 

	Right-click on CON001 program menu. Opt for Derive Business Rules option. This brings up Derive Business Rules dialog.

The dialog details the program for which the business rules are being generated and the library where they will be held.
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Right-click menu on an RPG object
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Derive Business Rule Dialog
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Derive Business Rule Progress Dialog

On selecting OK on the Derive Business Rule option, a progress dialog is presented. It independently and interactively displays the business rules being generated.

The Task Completed message is displayed once the process is complete. Any error encountered during the process is recorded in the text window as job log.

Displaying Business Rules

Bring up the Source Browser view for CON001. Select Business Rules Code under View menu.

Change the source level to Level 3. The Business logic is presented in the view.
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Business Logic on CON001 as seen on Source Browser view

X-Analysis sets the following source code levels when in Business Rules Code view:

SYNON Applications

· Level 0 = comments

· Level 1 = business rules logic identified within SYNON and by X-Rev

· Level 2 = business rules logic identified within SYNON

· Level 3 = other business rules logic identified by X-Rev

· Level 4 = other code

Other Applications

· Level 0 = comments

· Level 1 = validation logic

· Level 2 = batch program calls

· Level 3 = non owner reads and secondary updates

· Level 4 = other code

The Source code levels are represented in the following colours:

· Level 0 - Green

· Level 1 - Red

· Level 2 - Black

· Level 3 - Brown

· Level 4 - Blue

This means you can zoom into just the business logic and back out again to the entire program by selecting the source level to display from View on the menu bar. 

XGENBRULES Command  XE "Business Rules Extraction:Generating Business Rules" 
The process uses:

· The X-Analysis library - created by the command XA4INIT.

· The X-Rev library - created by the command XDMODEL.

Run the command XGENBRULES. You only need to specify the names of the X-Analysis and X-Rev libraries.

                      Generate Business Rules (XGENBRULES)                      

 Type choices, press Enter.                                                     

 X-Analysis X-Ref Library . . . .   XAN4CDXA      Name                          

 X-Rev Library  . . . . . . . . .   *XALIB        Name, *XALIB                  

...

XGENBRULES Command Screen

XGENBRULES runs the Business Rules Extraction command XBIZRULES for each program in the application.

Re-engineer Programs

	Databorough’s X-Model product reads the source code of the legacy application and breaks it into three sets of information - data model; screen (or ‘function’) definitions; and ‘business rule’ update or validation logic snippets - which are packaged into legacy component programs.
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Function

Every X-Web function has a unique function name. Upon initial deployment X-Web generates these names automatically. X-Web adopts a specific naming convention for functions that distinguishes the nature of the function. By this convention physical file names are prefixed by a two-letter identifier:

· List Functions (‘WA’)

· Grid Functions (‘AA’)

· Flat Screen Functions (‘ZA’)

· Drop Down Functions (‘DD’)

· Reverse Engineered Functions (‘UA’)

Shadow Programs

Shadow programs are a powerful way to extend the functionality of X-Web and to reuse the logic of valuable legacy code. Shadow programs are closely tied to particular X-Web functions and operate along side them. An X-Web function can be configured to call its shadow program at allotted times during function’s execution.

Re-engineer Business Rule Programs

This option is also available in the right click menus on an Application Library, Application Area and also on an individual *PGM type object.

This command reverse engineers logic from current application programs. The logic is turned into X-Browse shadow programs. An underlying command XBIZRULES is called for each program.

It assumes the specified X-Analysis library also contains an X-Rev database

X-Analysis gives an option to Re-engineer RPG programs. Right click on the CON001 object and opt for Re-engineer Program.

	This presents a dialog with Application Library initialized to *XALIB, implying that it will generate the application data in the X-Analysis X-Reference library.  Check the Replace Data Model and Update Screens checkboxes if required. Click the OK button to Re-engineer the program CON001.
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Re-engineer Program Dialog


It will process a request in one of two ways:

· When a new re-engineering library is specified it will: 

· Create (or update) an application area to contain the specified program and all the database files it references. 

· Build a new X-Rev database for the application area.

· Create shadow program(s) from the specified program (in the specified X-Analysis library).

· Reverse engineer any screens for the specified program and replace the default function(s) with these new ones.

·  Update the X-Rev function record(s) (in the re-engineered X-Rev library) with the shadow program details.

· When no new re-engineering library is specified (i.e. it is set to the special value of "*XALIB") it will: 

· Create shadow program(s) from the specified program (in the specified X-Analysis library). 

· Reverse engineer any screens for the specified program and replace the default function(s) with these new ones. 

· Update the X-Rev function record(s) (in the X-Analysis library) with the shadow program details. 

Re-engineering Library

Enter a name for the new library which will be created to contain the re-engineered components. The special value of *XALIB means that a new library will not be created. Shadow programs will be generated in the specified X-Analysis library. 

Replace Model Data 

 This parameter only applies when a new re-engineering library is specified.

Update Screens

Reverse engineered screens replace the default screens generated by X Rev.

The Re-engineer Business Rule Program Progress dialog is presented, which interactively and independently displays the status. 
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Re-engineer Business Rule Program Progress Dialog

The Task Completed message is displayed once the process is complete. Any error encountered during the re-engineering process is recorded in the text window as job log.

Right click on the Application Library name and opt for View Business Rule Programs/JSFs. This displays all the business rules for the Application Library.
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Re-engineer Components dialog showing components generated for CON001

The re-engineered components produced for CON001 are:

· Component source member AZCON001 and ZZCON001, better understood as shadow programs which will act on,

· AACONDET and ZACONHDR Screen Functions respectively.

Thus we see that the 

Let us look at the components produced.

View Component Source Member

Opt for Zoom on source on AZCON001 to see the Component Source Member in Source Browser View.
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Part of Validation routine generated for AZCON001 shadow program

The above view shows the business rule in CON001 program, as in the view below, reproduced as code on the AZCON001 shadow program.
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Part of Validation code on CON001 program

Similarly, the ZZCON001 Validation routine looks as below:

[image: image22.png]0o85.
oose.
ooa7.
onss.
ones.
ooso.
oos1.
oosz.
oos3.
oosa.
ooss.
oose.
o087,
oosa.
ooss.
o100,
0101,

oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

A A A A R A A A R A A A A A A A A A AR AR AR AR AR AR AT
CYIVALIDATION Routines
TR AR R R TR AR AR AR AR AR R R AR AR AR TR AR AR TR
c VALID  BEGSR
2% IBRCT Business Rule No. XAN4CDEN/QRPGSRC/CONDO1/117 Validation.
28 'BRCT  VODODZ CONHDR xUBCCD Invalid field
BRCY Retrieve the record for the field "Debtor” from the file
2=1BRC* not found then it is invalid
C* Get Customer Details

c XUECCD  CHAINCUSTS s282
c sz FEQ 10

C* Return message: "Invalid customer mumber.”

c D 1 n1 so

c n1 IFLE 20

c NOVE 'OEMODOZ' RTI,N1

c NOVEL'XWECCD 'RTF,NL P

- HOVEL B! RTHSGT




Part of Validation routine generated for ZZCON001 shadow program

Refer to the Business logic shown by X-Analysis Source Browser screen.

Function Layout

In the Business Rule Programs for Application Library XAN4CDXA
view, right click on AACONDET and 

opt for Function Layout option. This presents the data in the file on which the Screen component is built, in X-Browse.
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Contract detail grid as displayed using AACONDET Screen function

Similarly, the ZACONHDR screen function can be invoked and viewed on X-Browse.
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Contract Header record display as displayed using ZACONDHR Screen function

	User can change the function layout by opting for Function Design. Refer to Designing a Function section for more details.
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Generate JSFs and edit in Websphere

Generate JSF and Javabean(s)

	For generating the JSF and Javabean(s), for any shadow program, the Generate JSF and Javabean(s) option has to be selected from the right click menu over the Component Source member.

If the JSF and Javabean(s) for any shadow program has already been generated before, then the following message is displayed.
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Right Click Menu on Component Source Member
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Web Page already exists message
	


Before generating the JSF the following has to be ensured:

1. Either the Websphere Studio or Java2SDK  has to be installed in the machine.

2. Go to X-Analysis>X-Analysis Tools>X-Browse Configuration Wizard.

a. Under the Application Settings tab, mention the X-App Interface> Studio Folder. There are three entries in the drop down. 

i. Websphere Studio Site Developer (WSSD) [This is the Default]

ii. Websphere Studio Application Developer (WSAD)

iii. Eclipse

b. Under the Interface tab, mention the X-Web URL, i.e. ‘http://<IP address>: Port No.

3. A site has to be configured in X-Web for executing the JSF generated. For this use the ‘Create Site Defination’ dialog under X-Web.

Subsequently, the Websphere studio is started, which displays the generated JSF and javabeans.
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Websphere Studio displaying the generated JSF

	For working with the generated JSF and Javabean(s), it is necessary to first register the project. This message is also displayed by the progress dialog.

For every new project added, a menu is created in the standard tool bar in Websphere Studio. To register the project, expand the menu by the name of the project, and select the ‘Register Project’ option.
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Generate Web Page Progress Dialog – Register Project 
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Register Project option in Websphere Studio

Edit JSF in Websphere

This option is used for programs for which JSF and Javabean(s) have already been generated. It opens up the web pages in Websphere Studio for editing.

	The Edit JSF in Websphere option, needs Websphere Studio to be running for its execution.
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Websphere not running message
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	Start Websphere Studio by clicking on the toolbar icon.
	


Using this feature the web page may be edited both in the code view as well as in the GUI view.
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ZACONHDR displayed in both Code view and GUI mode

Running JSFs and Shadow Programs
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Run time architecture for JSF’s and Shadow Programs


As displayed in the above diagram, the JSF’s are generated by the I/O Control program using the Business Logic extracted from the data model. These JSF’s may be viewed using X-Web. In a Client Server architecture the same is done using X-Browse.

Execute JSF

This option displays the JSF created for a program using X-Web.

Before opting the Execute JSF option, the X-Web server has to be started. Go to Program Files>X-Web and select the Start X-Web Server option.
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Generated Web Page for ZACONHDR displayed using X-Web

When the JSF and Javabean(s) for a Component Source Member is generated, then the same are also generated for all its dependent source members as well.
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