
Raincode 360 User Guide

Version 4.0.0

14-06-2026



Raincode 360 topics

1. Developer Experience

2. Raincode Legacy Compilers

3. Raincode Console

4. Raincode Batch: JCL 
Interpreter

5. zBridge

6. CICS Emulation

7. Caching

8. IMSql

9. Cloud Native Deployment

10. Expert mode



What is Raincode 360?

ÁAn advanced showcase

ÁA non-trivial application

Á Showcasing advanced features of the Raincode product suite

Á Includes:

Á Full source code and development projects

Á Data

Á Tooling

Á This presentation

ÁDeployed as an Azure Resource Manager Template

ÁDemos are hosted in a GitLab repository 
(https://gitlab.phidani.be/raincodepublic/raincode-360.git)

ÁRaincode 360 demos are located at C:\Raincode360\Repositories\Demos

ÁRaincode Product Manuals are available at https://www.raincode.com/docs/

https://gitlab.phidani.be/raincodepublic/raincode-360.git
https://gitlab.phidani.be/raincodepublic/raincode-360.git
https://gitlab.phidani.be/raincodepublic/raincode-360.git
https://www.raincode.com/docs/


List of installed resources on Raincode 360

Á Raincode product suite

Á Raincode Legacy Compilers

Á Raincode Visual Studio Integration 

Á Raincode QIX Emulator 

Á Raincode Batch

Á Raincode IMSql

Á Raincode RadaR

Á Raincode zTrieve

Á System tools

Á PowerShell

Á GNU Make 

Á Development tools

Á Visual Studio2026 Community Edition

Á Git for Windows

Á Terminal emulators

Á wc3270

Á PowerShell Modules

Á Az

Á SqlServer

Á VSSetup

Á Analysis tools

Á Raincode Insight

Á DB Browser for SQLite

Á SQLite ODBC

Á HxDhex editor

Á ILSpy.NET decompiler

Á Meld

Á SQL Server Management Studio

https://github.com/PowerShell/PowerShell
https://github.com/PowerShell/PowerShell
https://www.gnu.org/software/make/
https://www.gnu.org/software/make/
https://visualstudio.microsoft.com/
https://visualstudio.microsoft.com/
https://git-scm.com/
https://git-scm.com/
http://x3270.bgp.nu/
http://x3270.bgp.nu/
https://www.powershellgallery.com/packages/Az
https://www.powershellgallery.com/packages/Az
https://www.powershellgallery.com/packages/SqlServer
https://www.powershellgallery.com/packages/SqlServer
https://www.powershellgallery.com/packages/VSSetup
https://www.powershellgallery.com/packages/VSSetup
https://sqlitebrowser.org/
https://sqlitebrowser.org/
http://www.ch-werner.de/sqliteodbc/
http://www.ch-werner.de/sqliteodbc/
https://mh-nexus.de/en/hxd/
https://mh-nexus.de/en/hxd/
https://github.com/icsharpcode/ILSpy
https://github.com/icsharpcode/ILSpy
https://meldmerge.org/
https://meldmerge.org/
https://docs.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms
https://docs.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms


Raincode 360 Licensing

ÁRaincode 360 is licensed under the Raincode 360 Software License Agreement.

Á The latest version of the license is available at: https://www.raincode.com/legal/TLA.pdf

Á A local copy is available on the VM at: C:\Raincode360\Cache\TLA.pdf

ÁRaincode 360 includes third-party products which are covered by their own respective 
licenses.

Á Third-party licenses are available on the VM at: C:\Raincode360\Cache\ licenses.html

https://www.raincode.com/legal/TLA.pdf


Raincode 360 on Azure Marketplace



Steps to download Raincode 360 from Marketplace

Á Step 1: Login to the Azure Marketplace (https://azuremarketplace.microsoft.com/)

Á Step 2: Search for Raincode 360

Á Step 3: Click Get it now and fill in the required details. It will redirect you to the Azure 
Portal.

https://azuremarketplace.microsoft.com/


Steps to create Raincode 360 from Marketplace

Á Step 4:  Click Create

Á Step 5:  Enter Resource group name and 
choose Region



Steps to create Raincode 360 from Marketplace

Á Step 6: Enter the details:

Á Size

Á Username and password

Á VM access type:

Note: Azure Bastion greatly improves security, but it also incurs supplementary resource costs. See Azure 
Bastion pricing for details.

Á RDP through public IP: the VM is made 
available on a public IP address with open 
access only for the RDP protocol (TCP port 
3389).

Á Bastion: the VM is secured using Azure 
Bastion. The VM is not exposed on the 
public Internet and can only be accessed 
through the Azure portal. Allows fine-
grained access control using Azure role 
assignments.

https://azure.microsoft.com/en-us/services/azure-bastion/
https://azure.microsoft.com/en-us/services/azure-bastion/


Steps to create Raincode 360 from Marketplace

Á Step 7: Enter details:
Á SQL server admin username and password

Á Step 8: Enter tags (optional):
Á Name
Á Value
Á Resource types



Steps to create Raincode 360 from Marketplace

Á Step 9: Click Review + Create

After the successful creation, VM will appear under 
Virtual Machines (Azure Services)

Á Step 10: Once the validation is passed, click 
Create



Welcome to Raincode 360!



Developer Experience

ÁDemos:

Á Visual Studio Integration

Á Repository Database

Á Raincode Insight

Á Raincode Insight ςCall Graph Tools



Visual Studio Integration

Hovering over SQL statements shows the converted SQL statement sent to the database.

Á Raincode products are fully integrated with the Microsoft Visual Studio development 
environment and provide developer productivity tools, such as:

Á Assistance in editing:
Á Code folding
Á IntelliSense
Á Automatic completion (variables, 

labels)

Á Navigation
Á Declaration (jump to definition)

Some more features to name:

Á Visuals:
Á Color coding



Visual Studio Integration ðSymbolic Debugging

ÁRaincode compilers are fully integrated with the development environment debugger. 

Á It allows users to:

Á set breakpoints in the 
source code

Á perform step-by-step 
debugging



Repository Database



Repository Database

ÁThe Raincode Legacy compilers can populate a repository database when compiling

Á This repository describes various artifacts found in the source code:

Á Programs, including size statistics, compilation time, compiler version, and compiler return 
code.

Á Procedures

Á CICS statements

Á SQL statements

Á Compilation errors

Á Call graph, with discrimination between local and cross-program calls

Á Etc.

ÁEssential asset for any non-trivial migration projects



Repository Database ðHow to demonstrate

Á Step 1: Open the solution from folder Qix Emulator ς Bank Application

Á Step 2: Select Build -> RebuildSolution

Á Step 3: Open repository.db3 to browse the repository, placed at C:\Raincode360\CompilationRepositories

We are using DB Browser for 
browsing the SQLite database. 
This program is also provided 
with Raincode 360.

https://sqlitebrowser.org/dl/



Repository DatabaseðHow to demonstrate

There are several tables created in the compilation repository. For details on the compiler 
artifacts repository, see Artifacts Repository

Á The repository database made by compiling all the demos within Raincode 360, located at 
C:\Raincode360\CompilationRepositories\repository.db3 is already prepared and can be used directly

Á Under Repository Configuration, you 
can:
Á Configure Database Driver: 

SQLite/ODBC.SQLite is easier 
(SQL Server requires an external 
database to be set up)

Á Set Connect String

Á If you want to configure the compilation repository, 
right-click on P005 in the Solution Explorer and select 
Properties to access the Compilation Repository 
configuration.

https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#Artifactsrepositorydatabase


Browse Table 

ÁA few tables explained:

Á RC_PROGRAM: The RC_PROGRAM table holds information about program files analyzed by 
the Raincode Legacy Compiler

.It includes the program name, the compiler version used to build it, compiled in debug mode, compilation date, 
compilation options used, compilation return code, etc.



Browse Table

Á In the RC_PROGRAM table, each row represents a COBOL, or PL/I program in the solution:



Browse Table
Á RC_RET_CODE=0 indicatesthat compilation was successful

RC_RET_CODEgives the wŀƛƴŎƻŘŜ [ŜƎŀŎȅ /ƻƳǇƛƭŜǊΩǎreturn code



Browse Table

Á COB_CALL: keeps track of all the CALL and EXEC CICS CALL and XCTL statements found when compiling 
/h.h[ ǎƻǳǊŎŜ ǇǊƻƎǊŀƳǎΦ /![[ ǎǘŀǘŜƳŜƴǘǎ Ŏŀƴ ōŜ ǎǘŀǘƛŎΣ ŀǎ ƛƴ /![[ άa¸twDέΣ ƻǊ ŘȅƴŀƳƛŎΣ ǊŜŦŜǊǊƛƴƎ ǘƻ ŀ 
ǾŀǊƛŀōƭŜ ǘƘŀǘ ƘƻƭŘǎ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ƴŀƳŜ ǘƻ ŎŀƭƭΣ ŀǎ ƛƴ /![[ twD-NAME(COBOL only).



Browse Table

Á RC_CICS: lists all the CICS statements encountered in the portfolio



Browse Table

Á RC_ERROR: summarizes the errors encountered while compiling the program



Browse Table

Á RC_SQL_VERSION: This table holds the information about the automatic SQL translation 
process. If a translation process is applied, an entry holds the originalstatement (DB2), 
whereas another entry holds the translatedstatement (SQL Server).



Repository Database ðSQL Editor

Á In Execute SQL Tab:

ÁYou can Execute SQL Statement to explore the repository

Á For example, the query SELECT * FROM RC_PROGRAM WHERE RC_RET_CODE = 0 will yield all 
successful compilations.



Raincode Insight



Raincode Insight ðIntroduction

Á Raincode Insightis a Power BI desktop-based data visualization and analysis tool. 

Á It provides users with an interactive dashboard on top of the Raincode Legacy Compilers 
repository database. 



Raincode Insight ðInstall Power BI Desktop and prepare repository

Á {ǘŜǇ мΥ ¢ƘŜ άtǊŜǇŀǊŜ 5ŀǘŀōŀǎŜ ŦƻǊ wŀƛƴŎƻŘŜ LƴǎƛƎƘǘέ ǎƘƻǊǘŎǳǘ Ƴǳǎǘ ōŜ ŜȄŜŎǳǘŜŘ ƻƴŎŜ ǘƻ 
prepare a given compilation repository for Raincode Insight use. This is a one-shot operation 
that must be done once on a given repository database. The program will ask for the path to 
the repository database that should be prepared for Raincode Insight.

Note: the repository database 
made by compiling all the 
demos within Raincode 360, 
located at 
C:\Raincode360\CompilationRe
positories\repository.db3 is 
already prepared and can be 
used directly in Raincode 
Insight.



Raincode Insight ðHow to load database
Á Step 2: Once the repository database is prepared for 
wŀƛƴŎƻŘŜ LƴǎƛƎƘǘΣ ŘƻǳōƭŜ ŎƭƛŎƪ ƻƴ ǘƘŜ άwŀƛƴŎƻŘŜ LƴǎƛƎƘǘέ 
shortcut placed at the desktop. Power BI will launch, and a 
pop-up will appear on the main window

Á {ǘŜǇ оΥ tǊƻǾƛŘŜ ǘƘŜ ǇŀǘƘ ǘƻ ǘƘŜ ǊŜǇƻǎƛǘƻǊȅ ŘŀǘŀōŀǎŜ ƛƴ ǘƘŜ άŘōоŘŀǘŀǎƻǳǊŎŜέ ǘŜȄǘ ōƻȄ ŀƴŘ ŎƭƛŎƪ ƻƴ [ƻŀŘΦ

Á Step 4: Provide a username and press Connect. A pop-up progress window with the status of database 
loading will appear.



Raincode Insight ðDashboard

Á Once the database is loaded, the Raincode Insight dashboard (9 tabs) is available to the user.

For details on the Raincode Insight dashboard, refer to the Raincode Insightdocumentation.

Overview Errors Calls

CICS SQLJCL

Statistics Program Info Graph

https://www.raincode.com/docs/RaincodeInsight/RaincodeInsight.html#Introduction-to-RaincodeInsight


Raincode Insight ðCall Graph Tool



Raincode Insight ðCall Graph Tool

Raincode Insight -Call Graph Tool is a 

C# project. This tool explores call 

graphs that are generated from the 

repositories created by the Raincode 
compilers

You can choose to Go to 

repositories; if a repository has 

been added previously, you can 

see a list of the repositories. In 

case you are using the Call Graph 

Tool for the first time, you have to 

Add a new Repository

Click on the repository name to go into details of the call graph 



Raincode Insight ðCall Graph Tool

The Call Graph Tool details page shows you the calling relationships between subroutines and 

provides you with the options of Edit, Back to List, Back to the whole graph, and See program 

list. It also shows you the different color coding of the language used in the program. 



Raincode Insight ðCall Graph Tool

Once you click on any of the program, it shows the relationships of the subroutines of that 

program. 



Raincode Insight ðCall Graph Tool ðAdd a new repository

Step 1: To add a new repository, click on Add a new Repository 

Step 2: Provide the name and full path of the SQLite database location and click Add 
repository 



Raincode Legacy Compilers

Á Demos:

Á An Introduction to HLASM

Á Legacy calling Assembler

Á SQL Rewriting

Á Dump Processor

Á Custom logger

Á Legacy with database access

Á Standalone SQL Conversion

Á File Access via FileConfig

Á National Character Output on Console

Á User Defined Functions

Á Timeshift

Á RadaR



An introduction to HLASM

A true compiler for ̧ ASM 370

Not a translator
Not a converter
Not an emulator

Comprehensive coverage

Optimized modes available

Seamless integration

Self-modifying code
CICS verbs
Macro processing
Most commonly used system macros

Called from ̧ COBOL and ̧PL/I
Visual Studio (Debugging)

Single source: 
execute the same ASM code on .NET and 

mainframe 



HLASMðVisual Studio Plugin

Assembler-
aware

breakpoints

Assembler-
aware color 

coding
(recognizing 

macros)

Viewing the value of the 
registers while 

debugging

Called directly from a 
COBOL module

In essence, treating assembler as 
yet another high-level language



Legacy Calling Assembler



Legacy Calling Assembler ðIntroduction

ÁAn example of how to run a COBOL program with the rclrun (the Raincode runner) 
from the Visual Studio

ÁDemonstrates how to call a subroutine written in the assembler

Á The assembler routine calculates the difference in years between two dates, that are 
passed as parameters by the COBOL main program



Legacy Calling Assembler ðHow to demonstrate

Á Step 1: Open the solution from the folder Compiler - Legacy Calling Assembler

Á Step 2: Put breakpoints in COB001A.cob program and ASM001A.asm



Legacy Calling Assembler ðHow to demonstrate

Á Step 3: Click on Start Raincode Debugger

Á It activates solution in the debugging 
mode, and execution will stop at the 
breakpoint

Á Use the step buttons to step through 
the program 

Á Stop debugging by pressing the stop 
icon in the debug toolbar

Á Check the locals windows to see a list 
of local values and their corresponding 
values



SQL Rewriting



Compile-time DB2 to SQL Server translation

Original DB/2:
EXEC SQL DECLARE C1 CURSOR FOR

      SELECT CONCAT(CONCAT(STRIP(UPPER(LastName ),

             BOTH), ', '), STRIP( FirstName , TRAILING))

      FROM People WHERE BirthDate  + 30 YEARS > 

      WITH UR

      FETCH FIRST ROW ONLY;

Converted SQL Server:
SELECT

       (( dbo.STRIP (UPPER(LastName ), 'BOTH', DEFAULT))+

          (', '))+( dbo.STRIP ( FirstName , 'TRAILING', DEFAULT))

       FROM People 

       WHERE(DATEADD(YEAR, 30,

              BirthDate )>

: Today

TOP(1)

WITH(READUNCOMMITTED)

CONVERT(DATE, @V0))



SQL Rewriting

Á SQL statements get transformed during the compilation process, but the source code remains intact. 

The Visual Studio plug-in allows 
you to see the transformed SQL 
statement by hovering the mouse 
on the original statement.



Dump Processor



Dump Processor ðIntroduction

Á When a program crashes, it is possible to obtain a report with the following information: 

Á The .NET exception that stopped the execution
Á A COBOL stack trace, with the file and the line number
Á the list of variables in all loaded modules and their value

Á Refer to Dump Processor for more details.

Á Dump Processor consists of the following demos:
Á Plugin
Á CSharpMain
Á Plugin-JSON

Á Installs a dump processor based on the abstract BaseDumpProcessor class.

Á The Dump Processor will produce a formatted report when a program crash.

https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#BaseDumpProcessor


Dump Processor ðPlugin: How to demonstrate

Á Step 1: Open the solution 
from the folder Compiler -
Dump Processor - Plugin

Execution will hit a breakpoint 
in other.cob caused by a 
DivideByZeroException. 

Á Step 2: Start the Raincode 
debugger

Á Step 3: Click continue or close the application window to exit the debugger



Dump Processor ðPlugin: How to see output

Á Open the dump.xml from solution items

Á The XML contains the working 
storage of the three COBOL 
programs involved at the time 
of the crash.



Dump Processor ðC# Main: How to demonstrate

Á Step 1: Open the solution 
from the folder Compiler -
Dump Processor ςCsharp 
Main

Execution will hit a breakpoint in 
COB001.cob on the CICS ABEND 
statement

Á Step 2: Start the Raincode 
debugger

Á Step 3: Click continue or close the application window to exit the debugger



Dump Processor ðC# Main: How to see output

Á Open the dump.xml from solution items

Á The file contains the working 
storage of  COB001.cob time 
of the crash plus the variables 
of the CICS Exec Interface 
Block (EIB)



Dump Processor ðPlugin - JSON: How to demonstrate

Á Step 1: Open the solution 
from the folder Compiler -
Dump Processor - Plugin -
JSON

The execution will hit a breakpoint in 
HELLO.cob caused by a 
DivideByZeroException in the called 

module VERBS.cob.

Á Step 2: Start the Raincode 
debugger

Á Step 3: Click continue or close the application window to exit the debugger



Dump Processor ðPlugin - JSON: How to see output

Á Open the dump.json from the solution items

Á The JSON contains the 
working storage of the two 
COBOL programs involved at 
the time of the crash



Custom Logger



Custom Logger

Á Demonstrates the use of loggers in a C# runner.

Á Loggers are used to write formatted log messages to a particular target, 
such as the console or a dedicated log file.

Á The Log Level attribute of a logger can be set to show messages to that 
level or higher.

Á Demonstrates how to create and register multiple loggers.

Á Demonstrates how to set the log level and how to issue the additional messages.

For more details, see Logging.

https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#Logging


Custom Logger ðHow to demonstrate

Á Step 1: Open the solution 
from the folder Compilerς
Custom Logger

It will avoid automatic breakpoints and will keep the console window open after the program ends. 

Á Step 2: Select Start 
without debugging(Ctrl + 
F5).



Custom Logger ðHow to see output

Á You can also check the contents of mylog.txt. It should match what is shown in the console window.



Legacy with database access - Csharp main



Legacy with database access - Csharp mainðIntroduction

Á Demonstrates how a COBOL program can be called from a C# main program (a 
proxy)

Á The C# program uses the regular COBOL call mechanism

Á Demonstrates how to prepare an execution context with a database connection 
at the C# level 

Á In this demo, the legacy program fetches an item (maximum zip code) from the 
database, displays it on the console and exits

Á C# calling Legacy with database access using a COBOL call



Legacy with database access - Csharp mainðHow to demonstrate

Á Step 1: Open the solution from the folder Compiler - Legacy with Database Access - Csharp Main

It will avoid automatic breakpoints and will keep the console window 
open after the program ends. 

Á Step 2: Select Start without 
debugging (Ctrl + F5)



Legacy with database access



Legacy with database access

Á Demonstrate how to connect a COBOL program directly to a database 

Á Step 1: Open the solution from the folder Compiler - Legacy with Database Access

Á Step 2: Put a breakpoint on the 
GOBACK statement

Á Step 3: Start the Raincode 
Debugger



Legacy calling Csharp with Helper class



Legacy calling CSharp with helper class 

Á Demonstrates how a COBOL program can transparently call C# routine (as if it were COBOL).

Á This example needs a CSharp main because the CSharp routines (cshello.cs and cssquare.cs) 
must be added to the module dictionary before the COBOL programs can find them.

Á Demonstrates how the C# routine can use a helper class to make sense of the data being 
passed to it by the COBOL program.

Á HELLO.cob calls CSHELLO.cs without a helper class. The parameter being passed is a simple 
string.

Á COBSQUARE.cob calls CSSQUARE.cs. The parameters are passed via the copybook W-STRUCT 
of COBSQUARE.cob. W-STRUCT has a complex structure.

Á CSSQUARE.cs uses the generated helper class WStruct.cs to access the parameters.



Legacy calling C# with helper class ðHow to demonstrate

Á Step 2: Start without debugging (Ctrl-
F5)

Optionally, run Helper.bat in the solution 
directory to re-generate the helper class 
(WStruct.cs in the CSharp folder)

Á Step 1: Open the solution from the folder Compiler - Legacy calling CSharp with helper class

Output



Standalone SQL Conversion



Standalone SQL Conversion

Á Illustrates how the compiler can be used to convert SQL statements that are not part of a program

Á Useful for SQLs that appear inside scripts or JCLs

Á Includes an example of script-based transformation

Á Input is taken from the file db2example.sql

Á The output is written to 
db2example.tran.sql

Á ¢ƘŜ ǊŜǿǊƛǘŜ ǇǊƻŎŜŘǳǊŜΩǎ 
impact is not visible in 
the output file as they 
convert the input before 
conversion.



File Access via FileConfig



File Access via FileConfig - Introduction

Á When not running in the context of a JCL, legacy programs need the help of a FileConfigto locate external files.

Á A FileConfigis an XML file that links logical file names to the actual file names on the disk. 

Á A FileConfigcan contain many attributes that depend on the file type. 

Á The logical and physical name is sufficient for this demo

Á This demo uses FileConfigto write to a file

Á The main program reads a table in the database and writes this information to an output file.



File Access via FileConfig - Demo

Á This demo uses FileConfig to write to a file.

Á The main program reads a table in the database and writes this information to an output file.

Á Press Start RainCode Debugger/F5/ Ctrl-F5 to start the demo. 

The output file is defined as a solution 
item (OutputFile.txt)



National Character Output on Console



National Character Output on Console

ÁNational character strings are declared as PIC N(n) USAGE NATIONAL.

ÁEach character is represented by two or four bytes.

ÁNumeric edited variables can also be declared with USAGE NATIONAL.

ÁSupported operations are:

Á computations, 

Á output to the console, 

Á viewing values in the debugger, 

Á reading and writing to a database.



National Characters Output on Console

ÁTo compile programs with the embedded national characters, MOVE N' ' TO 
REC, the compilation command line must contain the following option: 
StringSourceFileEncoding = utf-8

ÁNational characters are encoded in UTF-16 big endian format.

Note: If the console cannot display Unicode characters, change the language to Japanese 
in [configuration/time and language/language/administrative language settings/change 
system locale] to make the Japanese characters visible. This requires rebooting your 
machine.



National Character Output on Console ðDemo

Á This demo shows how national characters can be written to files

Á This demo reads English and Japanese descriptions from a table file

Á Step 1: Open the solution from the folder Compiler ςNational Character Output on Console.

Á Step 2: Place a breakpoint at GOBACK in 
COB001.cob and click on Start Raincode 
Debugger to execute the project.

Output



User defined function to implement a coding guideline



User defined function to implement a coding guideline

ÁUsing the Raincode scripting language, create a user-defined function to implement a 
coding guideline.  

ÁThis UDF adds extra validation to the compiler to throw an error when the "GO TO" 
statement is encountered in the COBOL module.



User defined function ðHow to demonstrate in Normal flow

Á Step1: Right-click on "CobolGotoUDF" from the solution explorer and 
select the "Rebuild" option.

Á Step 4: The execution will print "IN PARA-
0" and "IN PARA-1" in consecutive lines. 
Close the application window to exit the 
debugger.  

Á Step 2: Once the build is successful. Open GOTOCBL.cob from the 
solution explorer and set a breakpoint at the GOBACK statement 
in PARA-1.   

Á Step 3: Start the Raincode Debugger. 




















































































































































































































































































































































































































































































