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Since its introduction the CA 2E has become the most successful 4GL tool on the AS/400 platform. The CA 
2E (SYNON) development environment combines a rich and precise model of designs and specifications, 
with powerful code generation capabilities. Even with the powerful set of features many companies are 
now facing real pressure to modernize their business applications beyond the scope and capability of  
what CA 2E can offer.  The challenge is to move forward without discarding decades of investment in  
design, evolution and fine tuning stored in the CA 2E model. 

Databorough's X-2E Enterprise is the solution for modernizing the CA 2E applications. The X-2E Enterprise 
automatically re-factor and generates a MVC web application using OO methods in Java, C#.Net or EGL 
(Flex & Silverlight UI soon to be added).

Benefits

The X-2E Enterprise offers following benefits:

• Drill down through action diagrams and business rules
• UML Action / Class / Use Case diagrams
• Function definitions – data content, actions / branches / screen designs
• Functions converted into JSF / Flex / Silverlight
• Action Diagrams converted into business logic beans / classes
• Internal functions converted to reusable classes
• Data model converted to long-name DDL and Object Relational Maps in Hibernate & DAO classes
• Complete re-factoring into event driven Model view controller using OO designs
• Exports to DDL / UML / XML 

And many more...



The  X-2E  Enterprise  by-passes  the  generated  RPG/COBOL  code  and  uses  the  CA  2E  model  as  a 
specification to automatically re-factor and generates a MVC web application.  The X-2E Enterprise can be 
used  against  an  entire  system,  user  defined  application  areas,  or  individual  functions  as  part  of  an 
ongoing modernization / migration efforts.  This provides better flexibility and control to the user, and 
helps reduce risk and overall cost, while maximizing productivity with user driven automation.

Design Recovery:  Modernization Base
Whatever  the  approach  to  modernization,  design  recovery  is  the  first  step.  With  this  understanding, 
developers  can quickly  identify  the  business  rules  and reusable  designs,  embedded  in  core business 
processes and restructure code, remove dead code, and create reusable components that can be enabled 
as services within a service-oriented architecture (SOA), or any modern application architecture.

The Design Recovery is very valuable for documentation and application support purposes but the real 
benefits come when the recovered design can be used to modernize or re-develop a system. Reusing 
existing designs programmatically can provide a dramatic productivity gain in rebuilding an application. 

 Modernization Process
The Modernization process of the X-2E Enterprise consists of the two stages – Component Generation and 
Application Generation.

Component Generation
The X-2E Enterprise focus on the following three components in the Component Generation stage:  

• Database Modernization
• Business Logic Rebuild
• UI/Print Functions

Illustration 1: X-2E Design Reuse Options



Database Modernization
It  has  always  been  possible  to  access  System  i  data  in  a  relational  database  like  fashion  there  was 
originally but no way of defining your database in the traditional relational database form with a schema  
or  model.  This  has  meant that  most  System i  applications  don't  have an explicitly  defined relational  
database schema or model. 

The data model for a legacy application as deduced by X-2E can be used to modernize the database and 
database access as well as providing valuable information for analysis and documentation.  Once you 
have a modernized database you gain a number of advantages:

• Openness  and 
Standards  compliance 
using  Industry 
standard  SQL  means 
that  many  different 
tools  and applications 
on  multiple  platforms 
can  easily  access  and 
use  your  modernized 
database.

• Because  the  database 
is  defined  in  purely 
SQL terms rather than 
in a proprietary file format it becomes portable i.e.  it  is  now an option to consider moving the 
database to another platform.

Illustration 2: Component Generation

Illustration 3: DDS of a File



• Improved performance as IBM's data retrieval efforts have been concentrated on SQL access rather 
than file based access for many years now. 

• Ability  to  use  modern  Object  Relational 
Mapping (ORM) software such as Hibernate 
for  rapid  application  development  in  Java 
and other modern languages.

• Reduced  dependency  on  System  i  specific 
skills  such  as  DDS,  which  may  led  to  cost 
savings and reduced risk. 

• Data  Integrity  -  Journaling  is  available  for 
SQL access just as it has always been for file-
based  access.  Constraints  and  referential 
integrity can be implemented directly at the 
database  level  where they  are  unavoidable 
rather than at the program level. Databases 
triggers allow code to be run before or after 
records  are  added,  updated  or  deleted 
providing  an  easy  way  of  enforcing 
compliance, audits, validations and applying 
business rules.

Database modernization also utilizes  the advanced design extraction directly  from the CA 2E model,  
making use of long field names, constraint logic and all relevant database abstractions, either kept on IBM 
i or migrated onto other DBMS systems.

Illustration 4: SQL converted from DDS

Illustration 5: Generate ORM Objects from X-2E



Business Rule Logic Rebuild
After recovering Data Model the next step is to  extract the logic that gives the application its particular 
characteristics. The generic term for such logic is Business Rules. The challenge is to extract or "harvest" 
these rules from the legacy code.

Once harvested these rules need to be narrated and indexed, thus providing critical information for any  
analysts,  architect  or  developer  charged  with  rebuilding a  legacy application.  The  task  of  harvesting 
business rules is therefore a highly skilled, labor-intensive, and costly exercise for any organization.

The X-2E accomplishes this task by automatically  scanning the RPG and COBOL programs and the 2E 
model programmatically. It then separates out rule code from the body of the application and identifies,  
indexes, narrates, and stores business rule logic code into a structured, usable repository. In the final part  
of the process, it supplies appropriate textual narratives to describe these harvested rules. 

Once the rules are derived they can be viewed in summary form:

The business rule repository can then either be used programmatically to generate new code (migrated 
logic -check the Illustration 6 given below), or the built-in documentation, cross referencing where-used 
and annotation capabilities, may be used by new developers as the necessary input for re-specification 
exercises, whether for new applications or for modifications to the current system.

Illustration 6: Business Rules Summary



The generated migrated logic can also be exported to XML.

Illustration 7: Migrated Logic generated from Business Rules

Illustration 8: Migrated logic as XML



UI/Print Functions
The screens of a legacy application are a classic example where the design is useful in a modernization 
context,  and  the  code  is  not.  All  modern  IDE's  provide  powerful  UI  development  tools.  Modern  UI 
standards and preferences for style and technology also vary from project to project. The sheer number of  
screens in a legacy application presents a logistical problem in recreating them manually.  The X-2E lets  
you see what the legacy screen looked like without having to run the application which is a great time 
saver for people who haven't been involved with the original application.

Illustration 9: Screen Design Layout in X-2E

Illustration 10: Screen Design in X-2E



Screen designs of  legacy applications are not just about look and feel,  there are attributes,  and logic  
embedded which from a design point of  view is  relevant,  no matter  what technology being used to 
implement them.  These are: 

• Formats/Layouts - Some screens may benefit from amalgamation or redesign, but table edits, and 
non-transaction type screens will largely remain the same, if not identical in layout.

• Actions  -  whether  from  sub-file  options,  command  keys,  or  default  enter  actions,  these  often 
represent an important part of the usefulness of an application design. The mechanisms used to 
offer or invokes these calls may change, but where they go logically and what parameters they pass 
will largely remain consistent.

• Fields/Files/Attributes  -  What  fields  are  on  what  screens,  and  where  the  data  comes  from  is  a 
requirement in any system development. Attributes of a field can also help determine what type of 
controls might be used in a modern UI. For example, a Boolean type might be implemented with a  
check box, a date with a date prompt. Again, these are simple enough to edit in modern IDE's, but  
the  volume  associated  with  any  large  legacy  application  modernization  can  make  this  work 
prohibitive.

• Data Model Mapping - Validations and prompting mechanisms that ensure referential integrity in 
legacy applications can also be vital to extract. This is both to implement referential integrity and to 
provide design information for building modern prompt or selection controls such as drop downs 
or lists.

Illustration 11: XML of the Screen Design



Naturally, it will be desirable to redesign some UI's completely. For those programs and screens where this  
is  not the case,  the design, and mapping information can be used directly  in the new version of  the  
application, even though the UI code has been discarded. 

X-2E extracts User Interface design information as described above and stores it as meta-data in the X-2E 
repository. This is used as reference documentation for rebuilding UI's manually, or for programmatically 
regenerating  new  View  and  Controller  artifacts  in  the  chosen  new  technology.  
X-Analysis currently generates a JSF / Facelets UI version. The design meta-data can also naturally be used 
to generate new interfaces using any technology such as EGL, Ajax, RCP, C#, VB or even RPG.

Application Generation
The modernize web application based on MVC architecture can be generated after all the components are 
available.  The X-2E Enterprise generates the sort of application that would have been written by hand by 
a professional application architect and team of coders, without the losing the essence of the original  
design or functional value.  This is all done automatically, into the IDE’s of the language chosen by the user  
during generation.  The new application is easier to enhance and maintain, and as such naturally attracts a 
wider more readily available resource pool for future development and maintenance.

Illustration 12: Application Generation



Generate Web Application

The  X-2E  Enterprise  provides  an  option  to  build  a  web  application 
directly on a individual program or application area or for a complete 
system.   The  'Re-generate  Programs'  option  offers  various  options 
related to the new application development.   User can choose from 
Java / EGL / ASP.NET as Language option.  Other  options related to the 
use of long names and inclusion of business logic are also available. 

After the successful generation of the web application user can execute 
the generated web application from with the X-2E Enterprise.  With just 
a single click user can view the web application.

Illustration 13: Generate Web 
Application Dialog

Illustration 14: Web Application



The pages that have been generated are fully functional. The pages all use Cascading Style Sheets (CSS) to
control their look and feel and positioning so changes are easy to make.  Regardless of your opinion on  
the aesthetics of the generated screens you will agree that the basic pages are good for zero coding and 
just a few clicks!!

The code generated for all the functions can be analyzed and modified as required.

Illustration 15: Individual Function with drop down



Illustration 16: Generated Java Code



The X-2E Enterprise can be used by the companies looking to Modernize their CA 2E application. It offers  
lots  of  benefits  and  various  useful  features  which  can  be  used  by  both  highly  technical  CA  2E  
programmers and by those with little or no programming knowledge.

Experience the fully loaded X-Analysis with 30 days trial copy of the software.
For any information regarding the X-Analysis please visit our web site:
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Highlights

●   Entity relationship diagrams
●   Graphical object/field/variable where used plus for 2E internal functions
●   UML Action/Class/Use Case diagrams
●   Drill down through action diagrams and business rules
●   Function definitions – data content, actions/branches/screen designs
●   Exports to DDL/UML/XML Word, PDF
●   Functions converted into JSF/Flex/Silverlight
●   Action Diagrams converted into business logic beans/classes
●   Internal functions converted to reusable classes
●   Data model converted to long-name DDL and Object Relational Maps in Hibernate & DAO classes
●   Complete refactoring into event driven Model view controller using OO designs


