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Introduction  

Databorough's X-Analysis product suite is an essential tool for IBM i application documentation, 
design recovery, and re-engineering. The Plugin version of X-Analysis is fully integrated with IBM's 
Rational product / WDSc and Eclipse enabling users to browse and visualize an application from high-
level model right down to individual lines of code. RPG & COBOL as pseudo code, variable level 
impact analysis, graphical flow / structure charts, graphical data flow chart, PDF/MS Word and  
MS Visio documentation wizards, are just some of the features packed into this globally renowned 
tool. 

The X-Analysis allows technical analysts to navigate (graphically) through an IBM i application from a 
Windows PC. Working in a true client-server mode the X-Analysis automatically cross-references 
database and ensures that the display is always up-to-date and a true representation of an application 
on IBM i. 

Tutorial Sequenc e 

This tutorial is a comprehensive tutorial for the X-Analysis product suite. In this tutorial, we have 
discussed the following modules: 

 

Analysis & Documentation  

 Application analysis and system documentation module 
 

Data Modelling  

 Adds data modelling toolset 
 

Business  Rules Analysis  

 Adds business rules extraction module 
 

Metrics Analysis  

 Adds application auditing module 
 

Automated Regression Testing  

 Adds automated regression testing module (X-Test). 

 
The tutorial is written in a systematic instructive manner and would help if the chapters were followed 
sequentially.  

 

Assumptions  

It is assumed that the server and the client components of X-Analysis are installed on IBM i and 
Windows PC, respectively. It is also assumed that the demo library - XAN4CDEM and its cross-
reference library - XAN4CDXA have been successfully restored on IBM i. For details, refer to the  
X-Analysis_User_Manual.doc 
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If the above assumptions are correct, then we are ready to start with the tutorial chapters. Note that 
this tutorial only teaches usage of X-Analysis tool and not issues like re-engineering or Initialization of  
X-Analysis. 

General Instructions  

When running X-Analysis, opt for actions either by: 

 Clicking on relevant buttons on Toolbar 

 Selecting relevant options from menu bar 

 Selecting relevant options from Context menu 

 Double click selects most obvious action/command 
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Getting Started with X-Analysis  Client  

Start IBM's Rational product 7.x / WDSc 7.x or Eclipse 3.2 and above, then select  

Windows > Open Perspective > Other > X -Analysis  

Open Perspective menu  

 

Select X -Analysis Perspective  

 

Click on the OK button to start the X-Analysis Perspective. 
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X-Analysis Perspective  

 

Expand the óNew Connectionô node to bring up the signon dialog. 

X-Analysis Signon dialog  

 

Enter the following on Signon dialog: 

1. Enter the TCP/IP address, or Computer Name or Network ID of the IBM i to be accessed. 
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2. Provide username which is a valid IBM i profile. 

3. Enter password and click the Login button. 

After successful signon the X-Analysis client displays the list of application libraries that were 
initialized using the master command X4WRKAPP on IBM i. 

Application Librar y 

When used for the first time, X-Analysis client display only one application library ï XAN4CDXA .  

X-Analysis Client displaying Application Libra ry 

 

Different nodes (options) are available under the cross-reference library node - XAN4CDXA. Expand 
the XAN4CDXA node to check the available options. 
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Application Library expanded  
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Analysis & Documentation  

The Analysis & Documentation toolset is a sophisticated tool for instant and automated cross-
referencing, impact analysis and graphical documentation of the RPG and COBOL applications. In 
this section, we display the powerful features of this module. 

Work with Objects  

Let us start with the object list. Double click on the Files node, which is available under the cross-
reference library node ï XAN4CDXA.  

X-Analysis displaying Files Node  

 

This action displays the óWork with Objectsô dialog with the óTypeô set as *FILE and the óAttributeô as 
PF.  
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Work with Objects dialog  

 

Click on the OK button to bring up the óObject Listô window displaying the files. 

Object List Window displaying all Files ( PF)  
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The object list window is a multicolumn display. A user can sort a column with a single click on the 
column heading. Try this out. 

Object Where Used  

Locate and select the object CUSF from the object list and perform right click action on it. Then select 
the óObject Where Usedô sub-menu and choose óUsage Referencesô option from the pop-up menu. 
This action invokes the óObject Where Usedô list for the usage references of the object CUSF. 

Object Where Used  

 

The óObject Where Usedô window is a multicolumn display. The user can sort a column by a single 
click on the column heading. Try this out. The Usage column displays the usage of the object CUSF, 
for a particular object. 

Export List to PDF/Microsoft  Word or Microsoft Excel  

The X-Analysis provides a facility to export the lists displayed in different windows of the X-Analysis 
client. The window toolbar of óObject Where Usedô has a dropdown button for export feature. This 
dropdown button contains óExport to PDF' / 'Export to MS Word' and óExport to MS Excelô options. 
Select the desired option to export list into PDF / MS Word or Excel (use the X-Analysis preferences 
for default setting of PDF / MS Word option). 

Export icon on Object Where used  

 

The Object Where Used window also facilitates a feature to drill down to the specific line of code 
where the object is used. Scroll down to the object CUSTMNT1 in the Object Where Used window, 
displayed below: 
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Object Where Used with CUSTMNT1 selected  

 

Perform double click action on the object CUSTMNT1. This invokes source member for the object 
CUSTMNT1 with the line highlighted that actually refers to the object CUSF. 

Dril l down to an individual line for the Object Where Used Reference  

 

Data Flow Diagram  

The X-Analysis enables user to see how an object, within an application, relates with each other. To 
check this feature on the object CUSF, navigate back to the object list using navigation arrows 
available on the Eclipse toolbar. Select the object CUSF and then choose the option óData Flow 
Diagramô from the context menu, displayed below: 
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Data Flow Diagram option  

 

On selecting, the óData Flow Diagramô option from the context menu, the óData Flow Diagramô for the 
object CUSF is displayed, shown below: 

Data Flow Di agram  
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The óData Flow Diagramô displays the graphic equivalent of the óObject Where Usedô data. The user 
can see how the object CUSF fits into the application graphically, i.e. which programs updates it, 
which ones use it as input file, besides displaying the Logical Views/Access Paths for the object 
CUSF. 

The óData Flow Diagramô display objects in different colours. The óLegendô button, available on the 
toolbar, can be used to interpret the different colours used in the Data Flow Diagram. The X-Analysis 
also provides an option to export the displayed diagram to PDF/MS Word or MS Visio. The óData Flow 
Diagramô toolbar also provides a Print button, which can be used to print the displayed diagram. 

The óData Flow Diagramô can also be used to display the exact field usage for a particular object, 
displayed in the diagram. Select the object OE002 from the óData Flow Diagramô and choose óField 
Usageô option from the context menu, as shown below: 

Context Menu on OE002 ï Field Usage option  

 

On selecting the óField Usageô option, a new window invokes, displaying the field usage information, 
as shown below:  
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Field Usage information for OE002  

 

The óData Flow Diagramô determines the exact usage of each field by examining the details of the 
underlying source code. The field usage of all the objects displayed in the data flow diagram can be 
viewed at a glance by clicking the óDetailed DFDô icon, available on the toolbar. 

Variable  Where Used  

The óVariable Where Usedô option lists all the source lines where the field/variable of a file/program is 
used/referenced in the source member and its associated device files and copybooks throughout the 
application. 

In the above section, we have seen how a óData Flow Diagramô displays field usage information. We 
continue with the same example, i.e. OE002. We can figure out that the fields used by the object 
CUSF are CUSNO and PRPCDE. Select the field CUSNO and choose óVariable Where Usedô option 
from the context menu, as shown below: 



     Data Modelling  

 

© Copyright Databorough Ltd. 2012  Page 17 

Variable Where Used option for CUSNO  

 

Select the óAll Referencesô option to invoke the óVariable Where Usedô window for the field CUSNO.  

Variable Where Used view for CUSNO  
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The window displayed above lists, all references of the field CUSNO from the entire application. 

The óView Levelô menu allows seven levels of the óVariable Where Usedô information. On increasing 
the óView Levelô, the references with greater indirections are displayed. The óView Levelô menu is 
available on the toolbar, as shown below: 

View Level menu 

 

Expanded V iew Level menu  

 

The default View Level for the óVariable Where Usedô option can be set using the  
X-Analysis Preferences  (General preferences)  window . 

Let us test the view levels for the field CUSNO. 

Level 1: - Direct references to the field. 

Variable Where Used - View Level 1  

 

Level 2: - Direct references with additional references to other field, which refers searched field. 
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Expand the óView Levelô menu and select the option óLevel2ô, this presents the following window: 

Variable Where Used  - View Level 2   

 

More lines were added as the view level increased to óLevel 2ô. 

Level 3: - All of the above with further indirection/references to the field in view level two, referencing 
searched field. 

Expand the óView Levelô menu and select the option óLevel3ô, to display the following window: 

Variable Where Used  - View Level 3  

 

Level 4: - All of above with references where the field acts as a parameter. 

Expand the óView Levelô menu and select the option óLv4/Parametersô, to display the following 
window: 
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Variable Where Used - View Level 4   

 

The level 4 displays the additional source lines, where ó*ALL/CUSNOô is passed as a parameter. 

Level 5/Cascading Parameters : - All mentioned above with references where the field act as a 
parameter in a function, which is in turn being called by another function. 

Expand the óView Levelô menu and select the option óLv5/Cascading Parametersô, to display the 
following window: 

Variable Where Used - View Level 5 

 

The level 5 also displays the cascading parameters for the File/Field - *ALL/CUSNO. 

Level 6/Aliases : - All mentioned above with references to all the aliases of the field. 

Expand the óView Levelô menu and select the option óLv6/Aliasesô, to display the following window: 
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Variable Where Used - View Level 6   

 

The level 6 displays additional source lines where ó*ALL/CUSNOô is used as an Alias.  

Level 7/Maximum Tracking : - Tracks usage of a variable or a field to maximum level of indirection. 

Expand the view level menu and select the option óMaximum Trackingô, to display the following 
window: 

Variable Where Used - View Level 7   

 

The highest view level is the level seven, also referred as óMaximum Trackingô. This level displays the 
óVariable Where Usedô information for all the levels mentioned above, as well as any other possible 
references of the field CUSNO. 

The óVariable Where Usedô information can be specified over a large variety of items including: 

Files, Array Definitions, Data Structures, Sub-Fields Data Structures , Indicators, Key Lists, Data 
Fields, File Formats, Subroutines, Program Variable, Array Elements, Parameter Lists, Parameters, 
Key Fields, Message Ids, EXCPT Names, etc. 

Structure Chart Diagram  

The óStructure Chart Diagramô provides a graphic display for the program-to-program relationships. 
Letôs check this out. Select the object OE002 from the óData Flow Diagramô for CUSF. Then perform a 
double click action on the object OE002 to invoke its óData Flow Diagramô, as shown below: 
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Double click on an object  to bring up DFD for that object  

 

The double click action on the object OE002 invokes the Data Flow Diagram, as shown below: 

Data Flow Diagram for OE002  

 

From the óData Flow Diagramô select the object OEMENU and right click on it. Then choose the 
óStructure Chart Diagramô option from the context menu. 
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Context  menu o n DFD Object  

 

The óStructure Chart Diagramô is a nested tree diagram, which displays the programs called and the 
information about those programs. 
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Structure Chart Diagram  

 

                                                                                                              SCD Legend  

The screen shot displayed above is a normal view of the óStructure Chart 
Diagramô. The Legend button, available on the toolbar, which can be used to 
check the nature of the called programs.  
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Annotation for Structure Chart  

The X-Analysis provides a facility of annotation. Select an object displayed in the óStructure Chart 
Diagramô and then choose óAnnotateô option from the context menu, as shown below: 

Annotate option for  Structure Chart Diagram  

 

The óAnnotation Dialogô is displayed on selecting the óAnnotateô option. Provide the required note and 
click the SAVE button. The annotation is stored in a file available in the cross-reference library. 

Annotation dialog for the object OEMENU  

 

Re-generate the Structure Chart Diagram to check the annotation icon for the annotated object. 
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Annotation Icon for OEMENU  in re -generated Structure Chart Diagram  

 

The óAnnotation Dialogô is displayed, when you double click on the Annotation Icon. 

Detailed Structure Chart  

The detailed structure chart diagram displays the files used by each program, together with the 
automatically generated program text. The X-Analysis automatically recovers the program text, which 
describe the purpose of the listed programs. 

The óDetailed Structure Chart Diagramô can be generated by a single click on the óShow Narrativesô 
icon. The icon is available on the toolbar, displayed below: 

Show Narratives icon  on the Structure Chart Diagram  toolbar  

 

Click on the óShow Narrativesô icon to generate the detailed structure chart diagram, displayed below: 
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Detailed Structure Chart Diagram  

 

Click on the óNormal SCDô icon available on the toolbar, to switch back to the normal structure chart 
diagram. 

Document Manager  

One of the most powerful functionalities of the X-Analysis is the ability to generate structured 
documentation, automatically. The inbuilt document manager facilitates the generation of PDF / MS 
Word document containing the system design information for the specified objects. 

Mark for Documenter  

The objects to be documented should be marked for documentation. Select the option óMark for 
Documenterô from the context menu over the object OEMENU (from structure chart diagram), as 
shown below: 
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Mark an  Object for Documentation   

 

The X-Analysis provides another option called óMark all for Documenterô, which can be used to flag all 
the objects on the displayed diagram. 

X-Analysis Menu  

 

óMark all for Documenterô option is available on diagrams and lists . 

Navigate back to the object list window using the back arrow available on the eclipse toolbar and 
select the object CUSF. 
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Navigating Back to Object List from SCD  

 

Select óMark for Documenterô option from the context menu on the object CUSF. 

Mark for Documenter Option  ï Context Menu on CUSF  

 

To start the documentation process, the óDocument Managerô needs to be invoked. Click the 
óDocumenterô icon available on the X-Analysis toolbar, displayed below: 

Documenter icon on the X-Analysis toolbar  

  

Clicking the óDocumenterô icon invokes the óDocument Managerô dialog. 
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X-Analysis Document Manager  

 

The óDocument Managerô dialog lists all the marked objects for documentation. The Objects/Members 
on the documenter list can be arranged using the 'Move Up' / 'Move Down' / 'Delete' / 'Delete All' 
buttons. 

The óInvert Selectionô button on the document manager dialog unselects the selected objects and 
selects all the un-selected objects. 

After ordering of the listed objects, click the 'Generate Document' button. This invokes the 
óDocumenter Wizardô, as shown below: 
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System Documentation Wizard ï Type and Location  

 

The 'Type and Location' dialog consists of two sections: 

 System Documentation Type  

 Document Details  
 
The System Documentation type section provides the facility to generate the following types of 
documents: 

 Generate Single System Document:  Single PDF/MS Word document is generated.  
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 Generate Individual System Document: Multiple PDF/MS Word documents are generated 
based on object names.  

 Generate Syste m Documents Using Previous Values:  System document is generated 
using options selected on previous instance of system documentation. By default, the option 
is disabled and is enabled only after system document is generated for first time.   

Select óGenerate Single System Documentô option. 

The 'Document Details' section specifies document title, generated system document name and its 
location. User can specify a different file name for generated PDF/MS Word document and a different 
location to save the generated document. 

Click the 'Next' button after finalizing the document title, file name, and location to proceed further. 
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System Documentation Wizard ï Specify Contents  

 

This óSystem Documentation Wizardô dialog allows user to choose various features to be included on 
the document. Select the features as shown above. 

Click the óNextô button. 
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System Documentation Wizard ï Specify Sequence  

 

Confirm the sequence of features selected for documentation and click the óNextô button. 
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System Documentation Wizard ï Finish  

 

Select the various available formatting options to generate the desired document. Click the óFinishô 
button to start the documentation process. 

After the documentation process is over the following dialog is displayed: 
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System Documentation Compl etion Dialog  

 

Press óYesô button to invoke the generated document. Press óNoô button if you wish to see it later. 

Document produced  

The generated document can be viewed later. To open the generated document, select óOpen 
Application Folderô option from the X-Analysis menu available on the menu bar.  

Open Application folder option  

 

This action opens the óApplication Folderô containing generated document. Perform double click action 
on the generated document to view its contents. 
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Application Folder containi ng generated document  

  

System document - TOC 
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System document - Legends  
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System document ï Selected Options   

 

System document ï Object List  
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System document ï Access Paths  
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System Document ï DFD Annotation  

 

System Document - DFD 

 



     Data Modelling  

 

© Copyright Databorough Ltd. 2012  Page 42 

System document - Index  

 

Source Browser  

The process of system analysis, reviewing, refactoring, maintaining, or redeveloping is incomplete 
without looking into the applicationôs source code. The X-Analysis supports some very advanced 
features in its óSource Browserô. Let us work with the source browser features of the X-Analysis. 

Get the object list for all programs available in the application library. Select the óProgramsô node, 
available under the application library in the navigation tree, displayed below: 

Work with Programs  
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Perform double click action on the Programs node to bring up the óWork with Objectsô dialog for object 
type ó*PGMó, displayed below: 

Object List dialog  

 

Click on the óOKô button to generate the list of program objects. 

Object List for all P rogram s 

 

From the object list, select the object CB906R and double click on it. This invokes the source browser 
for the member CB906R. 
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Source Browser displaying  CB906R source  

 

Source Browser Toolbar  

The following screen shot display the available toolbar on the Source Browser: 
 

 

 

 Source Options 

 Source Outline 

 Display Rules 

 Pseudo Code 

 Source level 

 Diagram Options 

 Generate UML 

 Flow chart 

 Screen Components 

 Screen / Report Design 

 Zoom in Lpex (available on WDSc/Rdi only) / SEU option (set XA preferences to select the 
appropriate option). 

 Export Options 

 Print 

 View Code 
 

Source Options  

The óSource Optionsô menu allows user to view source in various modes. The default source view is 
the óNormal Source Codeô. 
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Source Options  

 

Indented Source View  
Select the óIndented Source Codeô option from the óSource Optionsô menu. This invokes the óIndented 
Source Codeô view. 

Indented Source Code  

 

Return to the normal source code by selecting the óNormal Source Codeô option. 

Source Outline  

The source outline feature displays outline of the source member, similar to that of subroutines 
arrangement. The source outline view, lists all subroutines available in the code.  

Source Outline option  
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From the source outline, perform double click action on any of the listed subroutines. This action place 
the cursor to that subroutine in the source browser. 

Source Outline of OE008  

 

Pseudo Code  

The Pseudo Code or Structured English view helps a non-technical user to understand the code 
better. Click on the óPseudo Codeô icon, as shown below: 

Pseudo Code option  

 

This invokes the óPseudo Codeô view: 
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Pseudo Code  

 

The óPseudo Codeô icon has toggle behaviour, click it again to return to the óNormal Source Codeô. 

Source Level  

The Source Levels icon display various colour coded levels used in the source browser. The default 
source level is óLevel 5ô. 

Source Level  

 

Reduce the source level to óView Level 1ô. This reduces source list to display, only comments and call 
operations. 
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Source Browser displaying Source at View Level 1  

 

 View Level 2 includes File Operations.  

 View Level 3 includes Program Structure Operations. 

 View Level 4 includes Field Operation. 

 View Level 5 includes the Commented Out code & Exclude. 

Flowchart  

The other way to look at a program source code is to check the execution model of that program, 
which is óData Flowchartô. The source browser facilitates this feature by automatic generation of 
óProgram Flowchartô in MS Visio. From the source browser window, opt for the óFlowchartô option, as 
shown below: 

Flowchart option  

 

This action starts the automatic generation of flowchart in MS Visio. 
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Flowchart in M S Visio  

 

Note that an individual flowchart is generated for each subroutine. The first page of the flowchart 
displays processing for the Main Procedure. From the main procedure user can jump to any of the 
subroutines available in the program.  
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Jump option on the  Flowchart  

 

From the context menu, select and click the óJump to subroutine $PV0001ô option to switch to the 
flowchart for the subroutine ó$PV0001ô. 

Subroutine  Flowchart  

 

Other Options on Source Browser  

To understand the other options available on the source browser, open source browser for the 
program OE008. To invoke the source browser for OE008, go back to the object list, using back 
navigation arrow available on the eclipse toolbar, as displayed below: 
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Usage of the Navigation Arrow s 

 

Once you reach to the object list, locate, and select the program OE008. From the context menu on 
the program OE008, select óZoom Sourceô option, as shown below:  

Context menu  on OE008 

 

This invokes the source browser for the program OE008: 

Source Browser for program OE008  

 

Let us now discuss the other important options available on the source browser. 
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Member X -Reference  

From the source browser for the program OE008 select line number 22, displaying indicator ó*IN03ô. 
Then select the option óMember X-Refô from the context menu on ó*IN03ô, as displayed below: 

Member X -Ref option  

 

This displays the óMember X-Refô view for the selected variable (ó*IN03ô). The óMember X-refô option 
lists all source lines were the selected Field/Variable is used/referenced. 

Member X -Ref 

 

Let us move on to the other features available on the source browser. 

Jump to Subroutine  

One of the important features of the source browser is the ability due to which a user can jump to a 
subroutine and navigate back to the same line of code. Double click on one of the subroutines 
available in the source browser view for the program OE008, as shown below: 
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Select  Subroutine to perform jump action  

 

Double click on the subroutine ó$RVCUSô. This results in a jump action and subroutine ó$RVCUSô gets 
selected. 

Highlighted firs t line of the Subroutine  

 

Now click back navigation arrow, available on the toolbar. This moves cursor back to the line where 
we have opted for the jump action on the subroutine ó$RVCUSô. 

Program Structure Chart  

Another way of looking at structure of the program is view the óProgram Structure Chartô for the 
selected program. 
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A óProgram Structure Chartô graphically displays sequence of calls in the program. Call could be to 
execute a Subroutine / Program / Module / Service Program. Click on the óProgram Structure Chartô 
option available under the 'Diagram Options' dropdown menu from the source browser toolbar, as 
shown below: 

Program Structure Chart option   

 

On selecting the 'Program Structure Chart' option, a diagram is invoked displaying program structure 
chart for that program, as shown below: 

Program Structure Chart for the program OE008  

  

In a óProgram Structure Chartô, the subroutines are displayed as small rectangles with grey 
background, containing the name of the subroutine. The objectôs type - Function Type, determines the 
colouring of all other shapes, viz. Programs, Modules, and Service Programs. 

Boxes other than the subroutines are of the size of a program element, as used in the structure chart 
diagram. 
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From the displayed Program Structure Chart, select any subroutine and then double click on it; this 
invokes the source browser for the program OE008 with subroutine selected. For example, double 
click on the very first subroutine ó$RVCUSô, as shown below: 

Program Structure Chart with Subroutine s elected  

 

This displays the source browser for the program OE008 with the subroutine ó$RVCUSô selected. 

Source Browser for program OE008  

 

Let us move on to yet another interesting feature available on the source browser. 

Zoom Source to Files defined in Fi le Specification.  

The source member of the program OE008 has some files defined in the File Specification (see image 
below): 
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Files listed on OE008 source  

 

A user might want to browse the source code of associated files. The source browser is capable of 
zooming into these files from within the source browser. 

Select óCUSFL3ô from the source browser and opt for the context menu. Then select the óZoom 
Sourceô option to invoke source browser for the file CUSFL3. Alternatively, double click on the file, 
which also brings up the source member of that file. 

Source Browser for the file CUSFL3 

 

User can further drill down to the source code of the associated PFILE of the LF óCUSFL3ô. The 
source code of the LF óCUSFL3ô (shown above) displays that it has an associated PFILE called 
óCUSFô. Select óCUSFô, as shown below: 

PFILE selected on the Source Browser for CUSFL3  

 

Double clicking on óCUSFô, which invokes the source browser for the file CUSF (displayed below): 



     Data Modelling  

 

© Copyright Databorough Ltd. 2012  Page 57 

Source Browser for the file CUSF 

 

The X-Analysis makes browsing of an application very easy, where the user can go anywhere from 
anywhere, thereby assisting user to drill down to a particular feature with better understanding of the 
application. 

Let us now move on to some other features available on the source browser. 

Navigate back to the source browser for the program OE008, using the back navigation arrow, as 
shown below: 

Navigating back to source browser  

 

The user needs to click on the back navigation arrow multiple times, to reach display the source 
browser for the program OE008. This is one of the methods to go back to the source browser for the 
program OE008. Alternatively, the user can go back to the object list, select the program object 
OE008, and then select the óZoom Sourceô option from the context menu. 
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Source Browser for program OE008 

 

Screen Design  

Most of the application programs interact either with the display files or with the printer files 
(DSPFs/PRTFs). The source browser also provides a feature to view layout of the associated display / 
printer files. 
 

This feature does not require execution of the actual program .  

 
Click the óScreen Designô icon available on the source browser, as shown below: 

Screen  Design  option on the Source Browser  

 

This brings up the óScreen Designô window for the program OE008: 
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Screen  Design  option for the  program OE008  

 

Navigate back to the source browser for the program OE008, using the back navigation arrow. 

Zoom Source in Lpex Editor  

We have seen that the source browser provides various facilities related to source browsing. If a user 
decides to make some changes to the source code, then he can use the óZoom in Lpexô option. With 
the help of this feature, the Lpex editor is invoked, from within the X-Analysis perspective. 

Click on the óZoom in Lpexô icon, which is available on the source browser toolbar, as shown below: 

Zoom in Lpex option on the Source Browser  

 

This invokes the source code for the program OE008 in the Lpex editor. 



     Data Modelling  

 

© Copyright Databorough Ltd. 2012  Page 60 

Source Member in Lpex editor  

 

Note that the óLpexô is the default option for all  IBM Rational products having RSE plugin. 
For all the other eclipse products , SEU (5250 emulator) is the default option. A user can 
change the default settings using the X -Analysis óGeneral Preferencesô option. Invoking a 
SEU (5250 emulator) session requir es the user XAN4SEU IBM i, refer to  Appendix A  for 
creating the user XAN4SEU. 

The X-Analysis Plug-in comes with the default preferences settings. To change the preferences 
settings open IBM's Rational product 7.x / WDSc 7.x or Eclipse 3.2 and above. Then from the menu 
bar, select Windows > Preferences  to invoke Preferences dialog. 

Preferences option  

 

Select the X-Analysis node, to view/modify various X-Analysis preferences. 
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General X -Analysis Preferen ces Settings  
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Data Modelling 
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Data Modelling  

The Data Modelling solution set is an add-on module, which is dedicated to data model extraction. 
While analyzing a legacy system it is important to understand the applicationôs design. An analyst 
looks for the implicit Data Model information of legacy system, which is the foundation of the 
applicationôs design. 

In context to the X-Analysis, the term Data Model not only refers to the physical model of the 
database design but also refers to the foreign key or the relational model. The Relational Data Model 
is the most valuable asset for an organization; it is an extremely powerful piece of information. It can 
be reused in a number of scenarios. 

The X-Analysis automatically derives an explicit physical & logical data model by analyzing both the 
actual data contents and all the programs that use this data to verify existence of any cross-file 
relationships. These potential relationships are then verified by performing an integrity check to 
ensure that all the data from dependant file does indeed validly refers to the data records from the 
owning file. 

A complete data model accurately describing all possible relationships between each file is essential 
for productive maintenance and development work. Such a model also provides a foundation upon 
which critical data administration tasks such as referential integrity testing, and test data extraction 
can be automated. 

The graphical representation of the automatic generated Data Model information in X-Analysis is 
termed as the óData Model Diagramô. The óData Model Diagramô displays the file relationships for an 
Application or an Application Area. 

Generating Data Model Diagram  

Double click on the óData Model Diagramô node under the cross-reference library óXAN4CDXAô, to 
invoke the data model diagram dialog: 

Data Model Diagram option  
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Data Model  Diagram dialog  

 

It prompts user to input the following: 

1. Application Area Name (leave it as *NONE) 

2. Object Name (leave it as *ALL) 

3. Data Model Diagram option to use cached data or regenerate data (leave it as Re-Generate Data 
Model Diagram Data) 

4. Whether to display external relationships (available only when Data Model Diagram opted on 
Application Area) 

5. Click on the óOKô button to generate the Data Model Diagram for the entire application 
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Data Model  Diagram for entire Application (XAN4CDXA)  

 

The óData Model Diagramô displayed above consists of two halves. The upper half is the óData Model 
Diagramô and the lower half is the óDMD Detailsô view. 

The óData Model Diagramô displays the graphical representation of the derived data model 
information. The toolbar associated with the data model diagram has a óLegendô button. Different 
colours on the óLegendô dropdown describe the association represented by the lines that connects to 
various files. 

                                                                                                                    DMD Legend  

With the help of DMD legend, a user can easily understand the relations 
displayed on the óData Model Diagramô. 

The óDMD Detailsô view, displays the Files Connection Details. On the DMD 
details view, the column óRelation Typeô describes the relationship between 
the files in the óDependent Fileô column and the files in the óParent Fileô 
column. The óDependent Fieldsô and the óParent Fieldsô columns describe list 
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of fields, that actually being used to make relation between the óDependent Fileô and the óParent Fileó 
respectively. 

The DMD details list displays actual names of the listed Files and Fields. The DMD details list 
provides a toggle button to switch the DMD details list to display the description of the listed Files and 
Fields. The óShow Descriptionô icon is available on the DMD details list, as shown below: 

DMD Details v iew with Show  Description icon  

 

On clicking the óShow Descriptionô icon, the following screen invoked: 

 DMD Details view with Description   

 

Click on the óHide Descriptionô icon to switch the DMD Details list to actual names mode, as shown 
below: 

DMD Details v iew with Hide Description icon  
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Let us now move on to another aspect of the data model diagram. A single click on an object, displays 
the references of that object with other objects in the óData Model Diagramô. Click the file CUSF to 
view its references. 

Data Model Diagram with the selected object CUSF  

 

The above screen displays the relations for the file CUSF. This helps the user to make out the 
relationships for any selected object. Another way of understanding the file relations for any specific 
file is to have a file specific data model diagram. A file specific DMD displays the data model 
information for a given file only. Select the file CUSF and double click on it, to invoke the file specific 
DMD. 
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File Specific Data Model Diagram for CUSF  

 

The óData Model Diagramô displayed above is the file specific DMD for CUSF. Only the objects related 
to the file CUSF, are displayed. The DMD details list also displays only those relationships, which are 
related to the file CUSF. 

With the help of the file specific data model diagram, user can view relations for any of the available 
files. These relationships would be better understood, when we talk about them in the óView Dataô 
section. 

LFs/Access Paths  

A user can opt for the LFs / Access Paths option for a file from a given data model diagram. 
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The óLFs/Access Pathsô option display all the access paths associated with the selected file. Select 
the file CUSF and then select óLFs / Access Pathsô option from the context menu. 

LFs / Access Paths option on DMD  

 

This brings up the Access Path list: 

LFs / Access Paths for the file CUS F 
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Access Path Diagram  

The Access Path information can also be displayed as Access Path Diagram. Select CUSF from the 
data model diagram, and opt for the context menu. Then select the option óAccess Path Diagramô, as 
shown below: 

Access Path Diagram optio n on DMD  

 

This invokes the óAccess Path Diagramô for the file CUSF: 
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 Access Path Diagram for  the file CUSF  

 

Navigate back to the data model diagram, displaying the file specific data model diagram for the 
object CUSF, using the back navigation arrow, available on the toolbar. 

File Field Details  

The óFile Field Detailsô option, displays the field details for a file. Select the óFile Field Detailsô option, 
from the context menu on the file CUSF, displayed in data model diagram: 
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File Field Details option   

 

This invokes a new window displaying the File Field Details. 

File Fields Details for the file CUSF 

 

View Data  

The X-Analysis facilitates the user to view the file records from the applicationôs data model. The user 
can view the actual records held in the PFs using the óView Dataô option. The óView Dataô option is 
available on all the objects displayed in a data model diagram, as it is a collection of file objects. 
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View Data option on the DMD object  

 

This invokes the data view of the file CUSF: 

Data View for the file CUSF 
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Record Display  

The óView Dataô window, lists records for the selected file. Double click on any single record, invokes 
a window displaying full record display. 

Select the record óBertwhistle & Company Ltdô and perform double click action on it. This invokes a 
window displaying the record display along with the records for its dependent files.  

Record Display with Dependents  

 

Note the tab below which displays dependent file. This is the dependent tab, displaying dependents 
data. The ACCESSES/OWNS relationships for the file CUSF in the Data Model Diagram is seen in 
action here. 

On the record display, a descriptor button displays ACCESSED BY relation. This can be understood 
as JOIN to a foreign file, to get the description for code used from the Master/Owning file. 
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Descriptors Button on record d isplay  

 

Window presenting Descriptors from Master/Owning file   

 

Let us now move on to another section of the tutorial, which talks about óBusiness Rules Analysisô. 



                        Business Rules A nalysis  

 

© Copyright Databorough Ltd. 2012  Page 76 
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Analysis 
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Business Rules Analysis  

The Business Rules Analysis solution set addresses the requirement of isolating, indexing, and 
documenting the design elements of a legacy application that are relevant in a modern version of 
application, being assessed. Before doing this, let us see how the X-Analysis helps in analyzing a 
monolithic legacy application by breaking it down into different sub areas for the ease of working.  

Application Area s 

The X-Analysis creates Application Areas, from part of one or multiple systems. It is possible to 
subdivide, programmatically an application into logical modules or areas. This can be within the 
context of a single system or specific parts from the multiple systems. For example, the user can have 
an Application Area as ORDERS, containing the Order Entry details from Operational System to 
represent single system Application Area. The user can also have an Application Area as ORDERS, 
containing the Order Entry details from the Operational System and the Sales Ledger details from the 
Financial System, representing the Application Area as specific parts from multiple systems. 

The óApplication Areasô facilitates grouping of an application into different Business Areas. The 
application areas are based on certain criteria ï called, Application Area Rules. The Application Area 
Rules are hence a mechanism to categorize an application into different Application Areas.  

A user can add a new application area by selecting the óNew Application Areaô option from the context 
menu on the cross-reference library or on an application area. 

New Application Area option  

 

The tutorial application contains pre-configured application areas. The following screen shot displays 
the available application areas in the tutorial application: 
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Application Areas under XAN4CDXA  

 

Application Area D iagram  

A user can easily sub divide an application into business areas or application areas using  
the X-Analysis. The user can further split the application areas into sub application areas for better 
application analysis. For the ease of analyzing application areas, the X-Analysis provides another 
diagrammatic construct called the óApplication Area Diagramô. 

The óApplication Area Diagramô helps in visualizing relationships between the application areas. When 
the option óApplication Area Diagramô is opted for the entire cross-reference library, it displays all 
application areas and the sub-application areas (if available). The following screen shot displays the 
application area diagram for the tutorial application: 
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Application Area Diagram for XAN4CDXA 

 

The bluish grey block represents an application area. The size of a box is indicative of the number of 
objects it contains. A larger box has more objects as compared to a smaller box. 

The relationship between application areas can be displayed by selecting an application area. Select 
an application area to test this feature. 

The Application Area Diagram also displays colored arrows - Red & Blue.  

Blue Arrow  - Indicate Program-to-Program calls. The blue arrow points towards the application area, 
which has more calling programs.  

Red Arrow  ï Indicate Program-to-File references. 

Application Area Diagram  Details  

The application area diagram can also display relationship details for all the application area. To 
invoke the detailed view, click on the óShow AAD Detailsô icon, available on the toolbar, as shown 
below: 

Show AAD Details icon  

 

Click on the óShow AAD Detailsô button to invoke the application area details window: 
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Application Area Diagram details for XAN4CDXA 

 

Area Flow Diagram  

Another important diagrammatic construct is the 'Area Flow Diagram'. As the name suggests, this 
option is available for application areas only. It displays the programs and the files available in an 
application area along with the relations among them.  

Select the application area MVCPROCESS, displayed on the application area diagram. Opt for the 
context menu and select the option óArea Flow Diagramô, as shown below:  
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Area Flow Diagram option  

 

This invokes the óArea Flow Diagramô for the application area óMVCPROCESSô, as shown below: 
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Area Flow Diagram for application area MVCPROCESS 

 

The default selection is on the file, which has the most number of referring programs. 

Data Model Diagram - Application Area  Specific  

The Data Model diagram for an application area is restricted to the selected application area, 
representing relationship between related objects for that application area only. Select the application 
area MVCPROCESS from the application area diagram and then select the option óData Model 
Diagramô from the context menu, as displayed below: 






























































































































