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9. Cloud Native Deployment

4. Raincode Batch: JCL
Interpreter 10. Expert mode

5. zBridge

6. CICS Emulation
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An advanced showcase

A nontrivial application

A Showcasing advanced features of the Raincode product suite
Includes:

A Full source code and development projects

A Data

A Tooling

A This presentation

Deployed as an Azure Resource Manager Template

Demos are hosted in a GitLab repository
(https://gitlab.phidani.be/raincodepublic/raincod860.gi)

Raincode 360 demos are located atRzincode36(RepositoriesDemos

Raincode Product Manuals are availablétgbs://www.raincode.com/docs/
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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

A Raincode product suite
A PowerShell Modules

A Az

A Raincode Legacy Compilers

A Raincode Visual Studio Integration

A Raincode QIX Emulator A SqlServer
A Raincode Batch A VSSetup
A Raincode IMSql

A RaincodeRadaR

A Raincode zTrieve

A System tools A Analysis tools

A PowerShell A Raincode Insight
A GNU Make A DB Browser for SQLite
A SQLite ODBC
' A HxDhex editor
A Development tools A " 1LSpyRETdecompiler

A Visual Studi®026CommunityEdition
A Gitfor Windows

Meld
SQL Server Management Studio

> >

A Terminal emulators
A wc3270 E ommy
RAIN = ='®

Advanced Showcase



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

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

A The latest version of the license is availablehtips://www.raincode.com/legal/TLA.pdf

A A local copy is available on the VM atRzaincode360Cach&TLA.pdf

A Raincode 360 includes thigshrty products which are covered by their own respective
licenses.

A Thirdparty licenses are available on the VM atRzincode360Cachglicenses.html
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https://www.raincode.com/legal/TLA.pdf

Raincode 360 on Azure Marketplace

"

N
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Steps to download Raincode 360 from Marketplace

A Step 1: Login to the Azure Marketplatétifs://azuremarketplace.microsoft.con/

raincode 300

oWse apps

: Started

ilytics

+ Machine Learning
ire Active Directory

ckehain

“tainers
abases
eloper Tools
Ops

ntity

:gration

anet of Things

i Management Tools

) Search all apps for raincode 360
Is Operating Sy Type

Search all consulting services for )
Il ~ | ‘ All ! v
raincode 360 Reset fi

Results in All apps for Ra apps

Tria
A

Search suggestions

E%El Raincode 360 - Mainframe to Cloud Native
[RAIN] Men Raincode
CODE —
E==

Raincode 360 -
Mainframe to Cloud
Native

migrats M mainframe
applications to Azure

Price varies

A Step 3: Cliclet it nowand fill in the required details. It will redirect you to the Azure

Portal.
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https://azuremarketplace.microsoft.com/

Steps to create Raincode 360 from Marketplace

A Step 4: Click Create

c @ portalazure.com

&

earch resources, services, and docs (G+/)
Home

Raincode 360 - Mainframe to Cloud Native =

Raincode

mm Raincode 360 - Mainframe to Cloud Native © saveforister
CODE Raincod fe

ns Usage Information + Support

. Create Raincodve‘iﬁo‘- Mainframe to Cloud Native
A Step 5: Enter Resource group name and
choose Region

Y|CODE )= =@
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Steps to create Raincode 360 from Marketplace

A Step 6: Enter the details:

A Username and password
A VM access type:

A 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).

A Bastion: the VM is secured usiAgure
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.

Home > Raincode 360 - Mainframe to Cloud Native

Create Raincode 360 - Mainframe to Cloud Native

Basics VM Parameters  Database Parameters Tags

Review + create

Raincods 360 provides a virtual machine which houses the Raincode Development Environment and our product
showcases.

Customize your VM

Size* @

Admin Username * @

Password * (@D

Confirm password *

VM access type * @

1x Standard B2ms
2 wcpus, 8 GB memory

Change size
[ shipra -]
‘ ................. - ‘
‘ ................. - ‘
[ RO through public 1P ~]

RDP through public IP

Azure Bastion

‘ < Previous ‘l Mext : Database Parameters >

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

Bastion pricing for details.

RAIN
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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

A Step 7: Enter details: A Step 8: Enter tags (optional):

A SQL server admin username and password A Name
A Value

A Resource types

& C @ portalazure.com/#create/raincode.raincode_360raincode:
< Cc @ portalazure.com/#create/raincode.raincode_360raincode360

Microsoft Azure R search resources, services, and docs (G+/)
A e e s e

Home > Raincode 360 - Mainframe to Cloud Native >
Home > Raincode 360 - Mainframe to Cloud Native >

Create Raincode 360 - Mainframe to Cloud Native Create Raincode 360 - Mainframe to Cloud Native

Basics VM Parameters  Database Parameters  Tags  Review + create

Basics VM Parameters Database Parameters  Tags Review + create
Tags are name/value pairs that enable you to categorize resources and view consolidated billing by applying the same tag
more about

to multiple resources and resource groups.

Note that if you create tags and then change resource sattings on other tabs, your tags will be automatically updated.

o Raincode 360 provides an Azure SQL Server instance which houses the databases shared by our various showeases.
Resource

Name @ Vvalue ©

| [[5 selectea ~

SQL Server Admin Username * (0 ‘

Password *

Confirm password *

SQL Server and Databases location * G ‘ EastUs

reviw + ceae IR I R

AN = ='®

[ review+ ceate IR NI
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Steps to create Raincode 360 from Marketplace

< C & portal.azure.com/#create/raincode.raincode_360raincode360

A Step 9: Click Review + Create

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

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

= Microsoft Azure

2 Search resources, services, and docs (G+/)

Home > Raincode 360 - Mainframe to Cloud Native >

Create Raincode 360 - Mainframe to Cloud Native

o Validation Passed

transactional information with the provider(s) of the offering(s) for support, billing and other transactional activities.
Microsoft does not provide rights for third-party offerings. See the Azure Marketplace Terms for additional details.

Basics

Subscription
Resource group

Region

VM Parameters
Size

Admin Username
Password

VM access type

Database Parameters

SQL Server Admin Username
Password

SQL Server and Databases location

Martin
demo1

East US

Standard_B2ms
shipra

SRR AR R

RDP through public IP

shipra

SRR AR R

East US

Download a template for automation
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A Demos:

A Visual Studio Integration

A Repository Database

A Raincode Insight

A Raincode Insight Call Graph Tools

RAIN
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A Raincode products are fully integrated with the Microsoft Visual Studio development

environment and provide developer productivity tools, such as:

m File  Edit View  Project Build Debug  Test  Analyze Tools  Extensions  Wir

N < I B~ W © - @ ~| Debug ~ AnyCPU ~ B StartRainCodel

PLIOOT.pli PLIOOT.cpy COBOM.cob & X
MOVE CBEa-CLIY-FLLIER 10 FLLIYD

[

m

2

m

m END-IF

= IF C@@4-BIRTHDATE-FILTER > SPACES

@ MOVE C@@4-BIRTHDATE-FILTER TO FBDATEO
END-IF

g

=8 .

g GET-MAP.

EXEC CICS RECEIVE
MAP("MAP@81 " )
MAPSET(['COBB@4 " )
END-EXEC
IF FCUSTL > @
MOVE 6 TO W-I W~
PERFORM UNTIL W ®m Go To Definition F12
EVALUATE FC| *5  Go To Declaration Ctrl+F12

WHEN S TH im Go To Reference

MOVE FC FJ3:1)
SUBTRAC Find All References Shift+F12
END-EVALUAT Breakpoint \
SUBTRACT 1 reakpon
END-PERFORM k  Run To Cursor Ctri+F10
PERFORM UNTIL W
MOVE "@° TO Snippet 3
SUBTRACT 1
W oo el

Some more features to name:

A Visuals:
A Color coding

A Assistance in editing:
A Code folding
A IntelliSense

A Automatic completion (variables,
labels)

A Navigation
A Declaration (jump to definition)

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

RAIN[EY SE50
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Visual Studio Integrati@ymbolic Debugging

A Raincode compilers are fully integrated with the development environment debugge

Ve

A It allows users to:

b Ele Edit View Project Build Debug Test Anshze Tools Extensions Window Help  Search (Cril-Q) P 5007 Signin &, - o X
‘o- ST NI P Continue~ | 51 [ @ E 0 m O[>y 2T ¥ n - = IEX
: Process:  [8864] relrun.exe - Lifecycle Events -~ Thread: [8568] Main Thread - Y Stack Frame: COBOOJ!GET-LINES -

PLIOOT.pli PLIOD1.cpy
FPLUSIL oo
MOVE 6 TO W-I W-J
PERFORM UNTIL W-I < 1
EVALUATE FCUSTI(W-I:1)
WHEN @7 THRU '9°

COBOM.cob = X

A set breakpoints in the
source code

o E ISR A
Diagnostics session: 0 seconds

10s I

Ri0jdig uonnos

MOVE FCUSTI(W-I:1) TO C@@4-CUSTOMERID-FILTER(W-J:1) 4 Events 7
SUBTRACT 1 FROM W-J n - E
END-EVALUATE o
SUBTRACT 1 FROM W-T 4 Process Memory v %
END-PERFORM 100 100 E

PERFORM UNTIL W-7 < 1
MOVE '®' TO C8@4-CUSTOMERID-FILTER(W-1:1)
SUBTRACT 1 FROM W-J

A perform stepby-step
debugging o

0 0 v
4 CPU (% of all processors)

Summary Events Memory Usage CPU Usage

MOVE FLASTI TO C984-LASTNAME-FILTER
INSPECT CB@4-LASTNAME-FILTER REPLACING

Events

«> Show Events (1 of 1)

ALL "_' BY SPACE ALL LOW-VALUE BY SPACE e —
MOVE 1 TO W-FILTERCHANGE ol g
[ eno-1F . B Take Snzpshot
BN r= esTReT L oA v
100% - & Noissuesfound Ln:196  Ch:8  SPC  CRIF M CPU Usage

Locals AL Output

Search (Cirl+E) P~ Search Depth: 3~ Show output from: Debug
Value Type - ‘rclrun.exe’ (CLR v4.8.38319: rclrun.exe): Loaded 'Microsoft.GeneratedCode’.

B TPic X{1) ‘relrun.exe’ (CLR v4.8.38319: rclrun.exe): Loaded 'COB@@4'. Symbols loaded.
— Exception thrown: 'System.NullReferenceException’ in RainCodelegacyRuntime.d1l
Object reference not set to an instance of an object.

DFHAID
DFHBMSCA
DFHCOMMAREA PIC X(2000) id Kl »

‘rclrun.exe’ (CLR v4.0.38319: rclrun.exe): Loaded 'C:\Program Files (x86)\Microsoft Visual

=l
@
@ COBOD4A
d
@
@

Locals

Immediate Window

0 #1656 4 Demos VW mester - B

Watch 1 Call Stack = Breakpoints Excepti mmand Window

AN = ='®
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Repository Database
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A The Raincode Legacy compilers can populate a repository database when compiling

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

A Programsincluding size statistics, compilation time, compiler version, and compiler return
code.

Procedures

CICS statements

SQL statements

Compilation errors

Call graph, with discrimination between local and crpesgram calls

Etc.

m > > > > > >

A Essential asset for any ndrivial migration projects

RAIN[EY SE50
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Repository DatabagdHow to demonstrate

A Step 1: Open the solution from fold&ix Emulatoc Bank Application

A Step 2: Select Buile RebuildSolution

A Step 3: Opemepository.db3 to browse the repository, placed &\ Raincode360CompilationRepositories

I DB Browser for SQLite - C\Raincode360\CompilationRepositories\repository.db3

Eile Edit View Tools Help
{New Database & Open Database irite Changes & Revert Changes 2 Open Praject [£15ave Project (@yAttach Datsbase 3¢ Close Database

Database Structure | BrowseData | EditPragmas  Execute SQL 8 x

[ create Table Create Index Modify Table Siprint Mode: |Text - @ = B B3 E &

Name Type Schema @

~ [Z] Tables (18) 8
=] coB_caLL CREATE TABLE COB_CALL (RC_
|| COB_CALL_PARAM CREATE TABLE COB_CALL_PAR
|~ COB_ENTRY CREATE TABLE COB_ENTRY (Rt
|| COB_PERFORM CREATE TABLE COB_PERFORM
(=l PL_caLL CREATE TABLE PL_CALL (RC_IC
=] PL_PROC CREATE TABLE PL_PROC (RC_II R REEeT e Apply
5 Rc_aics CREATE TABLE RC_CICS (RC_IC i A
|=] RC_ERROR CREATE TABLE RC_ERROR (RC_ Remote g x
|| RC_ERROR_COMNTEXT CREATE TABLE RC_ERROR_COI
=] RC_FILE CREATE TABLE RC_FILE (RC_ID entity [pubic | [ =\
/=] RC_INCLUDE CREATE TABLE RC_INCLUDE (R
=] RC_PROGRAM CREATE TABLE RC_PROGRAM( Name Commit Last modified Size
[=] rRC_sQL CREATE TABLE RC_SQL (RC_ID
/| RC_SQL TABLE CREATE TABLE RC_SCQL TABLE
/| RC_SQL_VERSION CREATE TABLE RC_SQL_VERSIC
/=] RC_SYMBOLS CREATE TABLE RC_SYMBOLS (I
=] RC_TAGS CREATE TABLE RC_TAGS (RC_IC
|| sqlite_sequence CREATE TABLE sqlite_sequence
Indices (0)

M views (0) < >
[ o ¥
S ? SQLlog Plot DBSchema  Remote
Load a working session from a file UTF-8

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

https://sqlitebrowser.org/dl/

AT
T
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Repository DatabagdHow to demonstrate

A The repository database made by compiling all the demos within Raincode 360, located at

C\Raincode360CompilationRepositoriésepository.db3 is already prepared and can be used directly

A If you want to configure the compilation repository,

right-click on POO5 in the Solution Explorer and select

Properties to access the Compilation Repository
configuration.

A Under Repository Configuration, you
can:
A Configure Database Driver:
SQLite/ODB&QLite is easier
(SQL Server requires an external
database to be set up)

A Set Connect String

There are several tables created in the compilation repository. For details on the compiler

artifacts repository, sedrtifacts Repository

P005 Property Pages

N/A

4 Common Properties

RelRun
JcL
Package
Azure DevOps
I Configuration Properties

RainCede Directory C\Program Files\Raincode\Compilers\ ]

BuildParallelThreadCount
w (Code Generation

Merge Qutput Streams

$(RC_COMPILATION_REPOSITORY)

Save Tags to Database

RainCode root directory

Configuration Manager...

Cancel Apply

AT

P T

Advanced Showcase


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

Browse Table

A A few tables explained:

A RC_PROGRANMhe RC_PROGRAM table holds information about program files analyzed by
the Raincode Legacy Compiler

75 DB Browser for SQLite - C:\Raincode360\Repositories\Demos\S007T\P005\tags.db3 - >

File Edit View TIools Help

£ New Database

% OpenDatabase _

Virite Changes

L Revert Changes

{4 OpenPraject (-] Save Project & Attach Datsbase

% Close Database

Database Structure Browse Data Edit Pragmas Execute SQL Ectiinstahesleal g x
@ Create Table " Create Index Modify Tatle Delete Table | (=) Print Mode: |Text v E Import Bxport Setas NULL
Name Type Schema ~ L
] KL_INCLUUE LREAIE TABLE KU_INULUUE (KU_IL INTEGER NUT NULL, KU_SEU INTEGER NUT NULL, K¢
~ (=] RC_PROGRAM CREATE TABLE RC_PROGRAMRC_ID INTEGER PRIMARY KEY AUTOINCREMENT, RC_NAR
[ reD INTEGER “RC_ID" INTEGER PRIMARY KEY AUTOINCREMENT
=) RC_NAME VARCHAR(Z35)  "RC_NAME" VARCHAR(ZSS)
) RC_FILENAME VARCHAR(235)  "RC_FILENAME" VARCHAR(255)
[Z) RC_CVERSION TEXT “RC_CVERSION" TEXT
Q RC_DEBUG TEXT "RC_DEBUG" TEXT
[Z) Rc_DaTE VARCHAR(255)  "RC_DATE" VARCHAR(255)
|;/ RC_COMP_FLAGS TEXT "RC_COMP_FLAGS" TEXT Type of data currently in cell: NULL s
|=] RC_OUTPUT_FILENAME VARCHAR(255)  "RC_OUTPUT_FILENAME" VARCHAR(255) 0byte(s)
|§/ RC_RET_CODE INTEGER “RC_RET_CODE" INTEGER Remote 5 x
=) RCINPUT_LINES INTEGER “RC_INPUT_LINES" INTEGER
) RC_EXPANDED_LINES INTEGER “RC_EXPANDED_LINES" INTEGER Identity ~| [ Y
=] RC_STATIC SIZE INTEGER “RC_STATIC_SIZE" INTEGER pr— Commit Lot rodifed | Stz
=) RC_OBJECT SIZE INTEGER “RC_OBJECT_SIZE" INTEGER
[2) RC_TOTAL TIME INTEGER “RC_TOTAL_TIME" INTEGER
[Z) RC_PREPRO_TIME INTEGER “RC_PREPRO_TIME" INTEGER
; RC_PARSING_TIME INTEGER “RC_PARSING_TIME" INTEGER
|;/ RC_TAGGING_TIME INTEGER "RC_TAGGING_TIME" INTEGER
|;/ RC_CG_TIME INTEGER "RC_CG_TIME" INTEGER
|;/ RC_ASSEMBLY_TIME INTEGER "RC_ASSEMBLY_TIME" INTEGER
) RC_VERIFICATION_TIME INTEGER “RC_VERIFICATION_TIME® INTEGER
=) RC_USER VARCHAR(Z55)  "RC_USER" VARCHAR(255)
[2) RE_LANG VARCHAR(235)  "RC_LANG" VARCHAR(253)
=l ResoL CREATE TABLE RC_SQL (RC_ID INTEGER NOT NULL, RC_SEQ INTEGER NOT NULL, RC_STZ
| RC SO TARIF CRFATF TARIF RC SOI TARIF (RC ID INTFGFR NOT NUIL RC SFO INTFGFR NOT MU Y
< 2 50L Log Flot DB Schema Remote
UTF-8

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.

AT
P T
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Browse Table

A IntheRC_PROGRA#dble, each row represents a COBOL, or PL/l program in the solution:

2 DB Browser for SQLite - C:\Raincode360\Repositories\Demos\S007\PO0S\tags.db3 - X
File Edit View Tools Help

& New Database & Open Database . ] Write Changes & Revert Changes ¥ Open Project [5 Save Project (& Attach Datzbase X Close Database
Database Structure ~ BrowseData  EditPragmas  Execute SQL Edit Database Cell a x
Table: | | |RC_PROGRAM ~ @ AE=] LB] New Record,| | Delete Record o E = ek Sxport SSEELLL
RC_ID RC_NAME RC_FILENAME =~ RC_CVERSION RC_DEBUG RC_DATE  IC_COMP_FLAGS OUTPUT_FILEN/ RC_RE 1
[Fiter Filter Filter Filter [Fitter [Filter Filter [Fitcer [Filter
11 COBOO4 COBO04.COB 4.0.261.0, Bui... Y 2020:06:02 1... :Dependency... bin\Debug\CO... 0
2 2 COBOO4A COBOD4A.COB  4.0.261.0, Bui... Y 2020:06:02 1... :Dependency.. bin\Debug\CO... 0
3 3 COBOOS COBO05.COB 4.0.261.0, Bui... Y 2020:06:02 1... :Dependency... bin\Debug\CO... 0
4 4 COBOOSA COBO0O5A.COB  4.0.261.0, Bui... Y 2020:06:02 1... :Dependency... bin\Debug\CO... 0
5 5 COBO0G COBO06.COB 4.0.261.0, Bui... Y 2020:06:02 1... :Dependency.. bin\Debug\CO... 0
6§ 6 coso07 COBOD7.COB  4.0.261.0, Bui.. Y 2020:06:02 1... :Dependency... bin\Debug\CO... 0 I‘;‘:;Z:Em aurrently in cel: Text / Numeric Apply
77 COBO03 COBO08.COB 4.0.261.0, Bui... Y 2020:06:02 1... :Dependency.. bin\Debug\Co... 0
8 8 COBO09 COBO09.COB 4.0.261.0, Bui... Y 2020:06:02 1... :Dependency.. bin\Debug\CO... 0 Remote 8 %
9 9 COB010 COB010.COB  4.0.261.0, Bui... Y 2020:06:02 1... :Dependency... hin\Debug\CO... 0O Identity v [ >
10 10 COB011 COBO11.COB  4.0.261.0, Bui... Y 2020:06:02 1... :Dependency... bin\Debug\CO... 0 Name Commit Last modified Size
11 11 PLIOOL PLIOO1.PLI 4.0.261.0, Bui... Y 2020:06:02 1... :Dependency.. bin\Debug\PLL.. O
< >
M| (4] 1-110f11 [ |H Go to: 1

SQL Log Flot DB Schema Remote
UTF-8

RAIN[EY SE50
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Browse Table

A RC_RET_CODH#@icatesthat compilation was successful

2 DB Browser for SOLite - C:\Rsincode360\Repositaries\Demos\S007\PO0S\tags.db3 - x
File Edit View Tools Help
& New Database £ Open Database . Write Changes L Revert Changes 2 Open Project |5l Save Project & Attach Database 4 Close Database
Edit Database Cell 2 X
Database Structure Browse Data Edit Pragmas Execute SQL it Database Cel
Table: || _|RC_PROGRAM PR IR I = N — New Record,| | Delete Record M= IE‘ = Loscit Export Setas NULL
> DATE WC_COMP_FLAGS  RC_OUTPUT_FILENAME RC_RET_CODE RC_INPUT_LINES _EXPANDED_LIN :C_STATIC_SIZ :C_O 1
|F\Iter |F|Iter Filter Filter |F|Iter |F|Iter Filte
1 :0211:46:53 :Dependency... bin\Debug\COBOO4.dIl 0 310 848 5600 2949
2 :0211:46:53 :Dependency... bin\Debug\COBOO4A.dII 0 196 269 2272 9420
3 :0211:46:54 :Dependency... bin\Debug\COBOD5.dIl 1] 5349 763 3104 2467
4 :02 11:46:54 :Dependency... bin\Debug\COBOOSA.dII i 103 168 544 6656
5 :0211:46:55 :Dependency.. bin\Debug\COBOOG.dII 0 401 903 3712 2892
6 :0211:46:56 :Dependency.. bin\Debug\COBOOZ.dII 0 206 561 3520 2063 I‘-‘: °(F:E‘3 S ET e B
ar(s,
7 :0211:46:57 :Dependency.. bin\Debug\COB008.dIl 0 565 684 2808 2181
. Rernote f X
8 :0211:46:58 :Dependency.. bin\Debug\COB002.dIl 0 66 118 336 5939
9 :0211:46:59 :Dependency... bin\Debug\COBO10.dIl 0 472 995 3864 3066 Identity v| [ =3
10 :02 11:46:59 :Dependency... bin\Debug\COBO1L1.dIl 0 42 174 1840 1054 Name Commit Last modified Size
11 :02 11:47:00 :Dependency... bin\Debug\PLID01.dII 0 40 67 32 4966
< >
M| 4] 1-110f11 | M Go to: 1
SQL Log Plot DB Schema Remote
UTF-8

RC RET CODBwiesthenl Ay O2RS S Fdtud@odd 2 YLIA £ SND A
_RELCOR 4 : RAIN - gy
, e ¥
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Browse Table

A COB_CALkeeps track of all the CALL and EXEC CICS CALL and XCTL statements found when com
I'h.h[ az2dNOS LINZINFYasd /! [[ auvtludsSyYSyua OFYy 0S5

SFENAFOES (KIFG K2f Ra (KS LIMAMBOOBMDNW. i YS G2 OF ¢

2 DB Browser for SOlite - C\Raincode360\Repositories\Demos\S007\PO0S \tags.db3 - X
File Edit View Tools Help

& New Database & Open Database | Write Changes & Revert Changes i) Open Project [=] Save Project (& Attach Database 3% Close Database
Database Structure Browse Data Edit Pragmas Execute SQL Echt DatohareCel s %
Table: | |) COB_cALL v B [ E & New Record, | | Delete Record mode: [rext | [ &= [ Import Beport | | Setashull
RC_ID RC_SEQ COB_FILE  'OB_START_LINI COB_LOCAL COB_ARITY COB_TO COB_VERB ~ 1
‘FIRET |F|Iter IF\Iter |F\\ter |F\\ter |F|\ter |F|Iter |F|Iter
101 1076 C:\Raincode3... 70 o 1 COB00S CICS XCTL
201 1192 C:\Raincode3... 196 o 1 COBOO4A CICS LINK
3 3 800 C:\Raincode3... 46 o 1 COB004 CICS XCTL
4 3 814 C:\Raincode3... 50 o 1 COB00G CICS XCTL
5 3 823 C:\Raincode3... 58 0 1 COB00G CICS XCTL
6 3 830 C:\Raincode3... &5 0 1 CoB007 CICS XCTL :";:'{:am””anﬂ‘””‘E"’TE"”N“WE”‘ e
7 3 837 C:\Raincode3... 72 o 1 COB007 CICS XCTL
8 3 844 C:\Raincode3... 79 0 1 CoB007 cIcs xcTL Remiote 2k
9 3 871 C:\Raincode3... 107 0 1 COBO05A CICS LINK Identity v = >
10 5 990 C:\Raincode3... 66 0 1 COBOOS CICS XCTL Name Commit Last modified Size
115 1002 C:\Raincode3... 80 o 1 COB0OS CICS XCTL
12 6 725 C:\Raincode3... 72 o 1 COB008 CICS XCTL
13 6 731 C:\Raincode3... 80 0 1 COB00S CICS XCTL
14 6 738 C:\Raincode3... 85 o 1 COB008 CICS XCTL
15 7 670 C:\Raincode3... 56 o 1 COB007 CICS XCTL
16 7 679 C:\Raincode3... 64 0 1 COBO10 CICS XCTL
17 7 715 C:\Raincode3... 93 o 1 COB007 CICS XCTL
18 7 Q C:\Raincode: £ il 1 PLINN1 CICS 1 TNK. 9
H| |4 1-180f20 || W Go to: 1

SQL Log Flot DB Schema Remote
UTF-8
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Browse Table

A RC_CIC8Ssts all the CICS statements encountered in the portfolio

_E DE Browser for 50Lite - C\Raincode360\Repositories\Dernos\5007\P005 tags. db3 - X
File Edit View Tools Help

& New Database & Open Database ] Write Changes & Revert Changes £ Open Project |5 Save Project @ Attach Datsbase 2 Close Database

Database Structure Browse Data Edit Pragmas Execute 5QL EdiDatabase el g x
Tables || JRe_cIcs V| B [E E B New Record,| | Delete Record Mode: Text . [5] = [ fmport Bxport | | SetashUll

RC_ID RC_SEQ RC_LINE RC_COMMAND RC_USED ~ 1
[Fitter Filter Filter Filter [Filter |

11 1075 608 KCTL PROGR... Y

2 1 1088 622 SEND CONTR... Y

3 1 1089 624 RETURN Y

4 1 1090 627 SEND CONTR... Y

5 1 1092 630 RETURN TRA... Y

6 1 1113 556 RECEIVE MAF... Y Type of data currently in cell: Text [ Numeric Aoy

1 char(s)

7 1 1101 734 LINK PROGRA... Y

8 1 1241 759 SEND MAP M... Y Remote g x
9 1 1243 766 SEND MAP M... Y Y - =2
10 1 1359 842 SEND MAP M... Y MName Commit Last modified Size

11 2 201 216 RETURN Y

12 3 808 462 XCTL PROGR... Y

13 3 813 466 KCTL PROGR... Y

14 3 822 474 KCTL PROGR... Y

15 3 829 481 KCTL PROGR... Y

16 3 836 488 KCTL PROGR... Y

17 3 843 495 XCTL PROGR... Y

1 6 515 RFETURN TRA Y hd

M |4 1-180fes b | M Go to: 1

SQLLog Plot Remote
UTF-8
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Browse Table

A RC_ERROBRummarizes the errors encountered while compiling the program

=2 DB Browser for SOLite - Ch\Raincode360\Repositories\Demos\5007\PO05\tags.db3 - x
Eile Edit View Tools Help
& New Database £} Open Database . Write Changes L Revert Changes 2 Open Project [=] Save Project (& Attach Database 3 Close Database
Datshase Structure  BrowseData  EditPragmas  Execute SQL Edit Database Cell & X
| o Create Table 5 CreatzIndex |1 Modify Table | Delete Table ‘E_ﬂ Print Mode: [Text = Import Export Setas NULL
Name Type Schema o
~ || Tables (18)
|=| coB_caLL CREATE TABLE COB_CALL (RC_ID INTEGER NOT MULL, RC_SECQ INTEGER NOT MULL, COE
| COB_CALL _PARAM CREATE TABLE COB_CALL_PARAM (RC_ID INTEGER MOT MULL, RC_SECQ INTEGER MQT MI
=] COB_ENTRY CREATE TABLE COB_ENTRY (RC_ID INTEGER NOT NULL, RC_SEC INTEGER NOT NULL, CC
| COB_PERFORM CREATE TABLE COB_PERFORM (RC_ID INTEGER MNOT NULL, RC_SEQ INTEGER NOT MULL,
=l PL_cALL CREATE TABLE PL_CALL {RC_ID INTEGER MOT MULL, RC_SEQ INTEGER MOT MULL, PL_FIL
=] PL_PROC CREATE TABLE PL_PROC (RC_ID INTEGER NOT NULL, RC_SEQ INTEGER NOT NULL, PL_M.
|= RC_CICS CREATE TABLE RC_CICS (RC_ID INTEGER NOT NULL, RC_SECQ) INTEGER NOT NULL, RC_LIF
v 5] RC_ERROR CREATE TABLE RC_ERROR (RC_ID INTEGER NOT NULL, RC_SEQ INTEGER NOT NULL, RC_| Type of data currently in cel: Text / Numeric Apply
Ej RC_ID INTEGER "RC_ID" INTEGER MOT NULL 1char(s)
L__‘, RC_SECQ INTEGER "RC_SEQ" INTEGER NOT NULL Remote g X
Q RC_LINE INTEGER. "RC_LIME" INTEGER
[2) RC_COLUMN INTEGER "RC_COLUMMN" INTEGER = v = 2
2 RC_MODULE TEXT "RC_MODULE" TEXT Name Commit Last modified Size
Q RC_MESSAGE TEXT "RC_MESSAGE" TEXT - MODULE" TE:RT]
/=] RC_ERROR_CONTEXT CREATE TABLE RC_ERROR_CONTEXT (RC_ID INTEGER NOT NULL, RC_
| RC_FILE CREATE TABLE RC_FILE (RC_ID INTEGER MOT MULL, RC_SEQ INTEGER MOT MULL, RC_NA
=] RC_INCLUDE CREATE TABLE RC_INCLUDE (RC_ID INTEGER NOT NULL, RC_SECQ INTEGER NOT NULL, Re
=] RC_PROGRAM CREATE TABLE RC_PROGRAM(RC_ID INTEGER. PRIMARY KEY AUTOINCREMENT, RC_NAN
[ rc_saL CREATE TABLE RC_SQL (RC_ID INTEGER NOT MULL, RC_SEQ INTEGER NOT NULL, RC_STZ
=] RC_SOL_TABLE CREATE TABLE RC_SOL_TABLE (RC_ID INTEGER MOT MULL, RC_SEQ INTEGER MOT MULL,
=] RC_SOL_VERSION CREATE TABLE RC_SOL_VERSIOM (RC_ID INTEGER NOT MULL, RC_SEC INTEGER MOT NUL
| RC_SYMBOLS CREATE TABLE RC_SYMBOLS (RC_ID INTEGER NOT NULL, RC_SEC INTEGER NOT NULL, R
/=] RC_TAGS CREATE TABLE RC_TAGS (RC_ID INTEGER NOT MULL, RC_SEC INTEGER NOT MULL, RC_FI
| sqlite_sequence CREATE TABLE sqlite_sequence{name,seq) v
< >

5QL Log Flot Remote
UTF-8
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Browse Table

A RC_SQL_VERSIONis table holds the information about the automatic SQL translation

process. If a translation process is applied, an entry holdetigénal statement (DB2),

whereas another entry holds theeanslated statement (SQL Server).

2 DB Browser for SQLite - C:\Raincode360\Repositories\Demos\SO07\P00S\tags.db3 - x
File Edit View Tools Help

{5 New Database & Open Database . ] Write Changes & Revert Changes &/ Open Project [5 Save Project (@ Attach Database X Close Database

Database Structure  BrowseDats  EditPragmas  Executs SQL Edit Database Cell -
Table: | 7| Re_soL_vERSION v B BB & Mew Record,| | Delete Record Mode: (S ST = Import Export SetashulL

. ID C_SEi TATEl RC_DBNAME RC_VERSION " 1
[ [rier Filter

1 313 312 Original DECLARE CUR-DOWN CURSOR FOR SELECT Customerld, FirstName, LastName, C.ZipCode, BirthDate, Z.City

2 314 312 SQLServer DECLARE "COB004A_CUR-DOWN" CURSOR FOR SELECT "CustomerId", "FirstName", "LastName", C."ZipCode

3 318 317  Original DECLARE CUR-UP CURSOR FOR SELECT CustomerId, FirstName, LastName, C.ZipCode, BirthDate, Z.City FRC

4 319 317 SQLServer DECLARE "COB004A_CUR-UP" CURSOR FOR SELECT "CustomerId", "FirstName", "LastMame", C."ZipCode", C

5 1092 1091 Original SELECT CAST(City AS CHAR(60)), Country INTO :C005-CITY, :C005-COUNTRY FROM dbo.zipcode WHERE zi

6 1093 1091 SQLServer BEGIN SELECT @V0=CONVERT(CHAR(60), "City"), @V1="Country" FROM dbo.zipcode WHERE("zipcode" =@ I";‘:(:EE currently in cell: Text / Numeric Apply

7 1096 1095 Original UPDATE dbo.Customer SET LastName = :C005-LASTNAME, FirstName = :C005-FIRSTNAME, ZipCode = :COI

8 1097 1095 SQLServer BEGIN UPDATE dbo.Customer SET "LastName"=@V0, "FirstName"=@V1, "zipcode"=@V2, "BirthDate"=CON\ Remote o
9 215 214 Original DECLARE CUR-CUST CURSOR FOR SELECT FirstName, LastName, C.ZipCode, BirthDate, Z.City, A.Accounthu Identity > -~
10 216 214 SQLServer DECLARE "COBO0OSA_CUR-CUST" CURSOR FOR SELECT "FirstName", "LastName", C."ZipCode", CONVERT{Ct Name Commit Last modified Size

11 1471 1470 Original DECLARE CUR-F8 CURSOR FOR SELECT ZipCode, City FROM dbo.ZipCode WHERE ZIPCODE > :CO06-LAST A

12 1472 1470 SQLServer DECLARE "COB006_CUR-F8" CURSOR FOR SELECT "ZipCode", "City" FROM dbo.ZipCode WHERE(("ZipCode":

13 1475 1474 Original DECLARE CUR-F7 CURSOR FOR SELECT ZipCode, City FROM dbo.ZipCode WHERE ZIPCODE < :C006-FIRST 4

14 1476 1474 SQLServer DECLARE "COB006_CUR-F7" CURSOR FOR SELECT "ZipCode", "City" FROM dbo.ZipCode WHERE(("ZipCode"+

15 853 858  Original DECLARE CUR-F8 CURSOR FOR SELECT PaymentDate, DebitAccountMumber, DescriptionText, Amount FROM

16 860 858 SQLServer DECLARE "COB007_CUR-F8" CURSOR FOR SELECT "Alias30", "Alias$1", "Alias$2", "Alias$3" FROM(SELECT C

17 867 866  Original SELECT Amount INTO :W-AMOUNT-NP3 FROM dbo.Account WHERE Accountnumber = :C007-ACCOUNTNUM

< >

M| 4] t-180f20 [k M Go to: 1

SQL Log Plot Remote
UTF-8
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Repository Databag®ss5QL Editor

A In Execute SQL Tab:

A You can Execute SQL Statement to explore the repository
A For example, the querSELECT * FROM RC_PROGRAM WHERE RC_RET WORIEld &l

successful compilations.

2 DB Browser for 50Lite - C:\Raincode360\Repositories\Demos\S00T\P003\tags.db3 - x
File Edit View Tools Help
& New Database £ Open Database Write Changes & Revert Changes £ Open Project [l Save Project & Attach Database 3§ Close Database
Edit Database Cell a x
Datsbase Structre  BrowssData  EditPragmas  Execute SQL % Jetsnase te
o N Mode: |Text = Import Export Setas NULL
B R & P H B By
oLt
so1E
1 SELECT * FROM RC PROGRAM WHERE RC_RET_CODE = 0
Type of data currently in cell: NULL n
Apply
0 byte(s)
RC_ID RC_NAME RC_FILENAME RC_CVERSION RC_DEBUG RC_DATE RC A
Remote 8 x
11 COB004  COBO04.COB  4.0.261.0, Build nb_v4.0.260.0- ¥ 020:06:02 11:46:53 :Dep yMod
2 2 COB004A  COBOD4A.COB  4.0.261.0, Build nb_v4.0.260.0- ¥ 020:06:02 11:46:53 :D d E=rmy M- =
3 3 COBO0S ~ COBOOS.COB  4.0.261.0, Build nb_v4.0.260.0-2-gee9a8c2agb Y 2020:06:02 11:46:54 :DependencyMode= Name Commit Last madified Size
4 4 COB0OSA  COBO0SA.COB  4.0.261.0, Build nb_v4.0.260.0- Y 020:06:02 11:46:54 :Dep y
5 5 COB006  COBO06.COB  4.0.261.0, Build nb_v4.0.260.0- ¥ 020:06:02 11:46:55 :Dep yMod
6 6 COB007  COBO07.COB  4.0.261.0, Build nb_v4.0.260.0-2-c ¥ 020:06:02 11:46:56 :D v
< >
Result: 11 rows returned in 23ms
At line 1:
SELECT * FROM RC_PROGRAM WHERE RC_RET_CODE = 0
SQL Log Plot Remote
UTF-3
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Raincode Insigla@Introduction

A Raincode Insighis a Power Bl desktelpased data visualization and analysis tool.

File Home Insert Modeling View Help
B riE | B A =
BhBbELR P L HGEdDR T
Get Excel PowerBl SQL FEnter Recent | Transform Refresh | New Text More New Quick | Publish
data datasets Server data sourcesv | data visual box visualsw | measure measure
Clipbcard Data Queries nsert Calculations Share
e [ coce] ] 963 Y Filters
i:2 9 Program O search
Volume Filters on this page
Add data fields here
Filt
Add data fields here
a7 1 1088
12 12
z 4 3
52 2 720
1192 " 2
- - ] 1’
HLASM ] 26 23 57
Total 59,17,575 2488407 1963 192 27 T4 1963
Overview Errors Calls cics i saL Statistics Program Info Graph +
PAGE 10F 9

>

Visualizations > Fields >
EMEMEMNM oOsax

e WON )

HMELLOIE -~ RC_CL.DD
CHa2a@EE @ rULRR

ks B &

=§ [0

b =] / Bl RCJCL PROC STEP

~ B RCLCALL
v ICI_CALL_SUMM...
Values
- (CILCALL_WITH
Add data fields here
- B RCLCICS
Drill through ~ B RCILERROR
Cross-report ~ RCI_GRAPH
off O— « BB RCLHAS_CICSIC
RCI_ICL_GRAPH
Keep all filters ~ B Rl
® RCLICL PGM STEP
Oon —@

B RC_PROGRAM
Add drllthrough fields here ) qecoiven s,
« @ ROl
w [ RCISTATIC_CALL
v B RCLTRANSITIVE....
~ B RCLTRANSITIVE...
UPDATE AVAILABLE (CLICK TO DOWNLOAD)

A It provides users with an interactive dashboard on top of @@&ncode Legacy Compilers

repository database
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Raincode Insigl&Install Power Bl Desktop and prepare repositciy

A{GSLI mY ¢KS at NBLINB 5F0FolFasS FT2NJ wlkAyO2RS
prepare a given compilation repository for Raincode Insight use. This isghoheperation
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.

Administrator: Prepare database for Raincode Insight - O X

code Insight database preparation script

620 Note: the repository database
: EncodeasonConpi et ionkeposttoresirepository. db3 made by compiling all the
demos within Raincode 360,
located at
C\Raincode36CompilationRe
positoriesrepository.db3 is
already prepared and can be
used directly in'Raincode

"Start-Process” on target "C:\Program Files\Raincode\Compilers\bin\RcS.exe :MaxMem=1G \
Program Files\Raincode\Compilers\Scripts" Repository.PrepareForPowerBI "C:\Raincode368| InSIght
\CompilationRepositories\repository.db3™". ~

RAIN[EY S50
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Raincode InsiglédHow to load database

A Step 2: Once the repository database is prepared for

wkAyO2RS

LyYyaAdKaGds R2dzf S

Raincodelnsight )

shortcut placed at the desktop. Power Bl will launch, anc s s rempie
pop-up will appear on the main window

A {GSL) oY

t NPOARS

GKS LJ

db3datasource (D
CA\Raincede360\CompilaticnRepositories\repesitory.db?

7

GK 02

GKS NBLIRaAAG2NE RFEGFOI

A Step 4: Provide a username and press Connect. Aipguogress window with the status of database
loading will appear.

Default or Custom

Windows

ODBC driver

&- database=C\Raincode360\CompilationRepaositories

Use a username and password to access a data source with an ODBC driver.

User name
[

Password

Credential connecticn string properties (optional) ()

Refresh

JI_CALL
Evaluating...

CI_CALL_SUMMARY

Evaluating...

* RCI_ERROR
Evaluating...

* RCI_PROGRAM
Evaluating..

™ RCI_RESOLVED_STATIC_CA

Evaluating...

RAIN[EY SE50
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A Once the database is loaded, the Raincode Insight dashboard (9 tabs) is available to the user.

Overview Errors Calls
——
AR

cics JjcL sQL
w ,"M L B
Statistics ‘ ' Program Infb ' : Graph

For details on the Raincode Insight dashboard, refer tdRaecode Insigidocumentation.

Please Select an SQL Table

RAIN[EY SE50
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https://www.raincode.com/docs/RaincodeInsight/RaincodeInsight.html#Introduction-to-RaincodeInsight

Raincode InsigldCall Graph Tool




Raincode Insigl@Call Graph Tool

Raincode InsightCall Graph Tool is a
C# project. This tool explores call
graphs that are generated from the
repositories created by the Raincode
compilers

Raincode Insight - Call Graph Tool Home Repositaries

Welcome
Go to repositories: Repositories.

You can choose tGo to

repositories if a repository has

Repositories been added previously, you can

R | see a list of the repositories. In

©) i case you are using the Call Graph
Tool for the first time, you have to
Add a new Repository

Raincode Insight - Call Graph Tool Home Repositori

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

RAIN[EY S50
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Raincode Insigl@Call Graph Tool

The Call Graph Tool details page shows you the calling relationships between subroutin
provides you with the options didit, Back to ListBack to the whole graplfandSee program
list. It also shows you the different color coding of the language used in the program.

Raincode Insight - Call Graph Tool Home Repositories
Details
Repository

Name

5

th
elected Node :
Back to List | Back to
: COBOL - BL/ -
WDS820
WD373
[v ]
WD999
VVERTRAG

Advanced Showcase



Raincode Insigl@Call Graph Tool

Once you click on any of the program, it shows the relationships of the subroutines of th:
program.

Raincode Insight - Call Graph Tool Home Re positories

Details

Repository

Mame DB

Path Chdatabasendatabase.dbz
Selected Node : TOSID044
md5 check : 1D3BESECOB2EOS4101ETE6D9D18F4387
Edit | Back to List | Back to whole graph | See programs list
1 COBCOL - H: PL/l - M: HLASM - :JCL - : SQL - E: Other - O: Unidentified
| SQLEYPTOBITO1 |
| SQLEYPTOBITO2 |
SQLEYPTOBITO3 |
SQLEYPTOBITO4 |
TO6I0044
SQLEYPTOBITOS |
SQLEYPTOBITOG |
| SQLEYPTOBITO7 |
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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 Insight - Call Graph Tool Home Repositories

Add new repository

In order to generate the full call graph of a repository generated by Raincode Compilers, Name
please provide the full path of the SQLite database location.
Example:

Path
C:\Path\To\repository.db3

Before you can generate the graph, the SQLite database must be prepared. To do so,

please execute the script

PrepareRaincodeInsight.ps1 Add repository

placed at

C:\Program Files\Raincode\Compilers\scripts\Repository\

Back to repository list
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A Demos:
An Introduction to HLASM

Legacy calling Assembler
SQL Rewriting

Dump Processor

Custom logger

Legacy with database access
Standalone SQL Conversion
File Access via FileConfig
National Character Output on Console
User Defined Functions
Timeshift

RadaR

0

D> >y > D> D>y D> D>y D> D>y D>y D
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An introduction to HLASM

A true compiler for ASM 370 Seamless integration
Not a translator Called from COBOL andPL/I
Not a converter 111 Visual Studio (Debugging)

Not an emulator

ddd
rYey

Single source:

TYY execute the same ASM code on .NET an
Comprehensive coverage g mainframe
Selfmodifying code ‘
CICS verbs e _
Macro processing Optimized modes available
Most commonly used system macros

|
RAIN = =e
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HLASM Visual Studio Plugin

_;‘QJ Call&sm (Debugging) - Microsoft Visual Studic X &’  Quick Launch (Ctrl+Q) Ll - | >
File  Edit  View  Project  Build Debug  Team  Toels  Architecture  Test  Analyze  Window  Help Eencit Ragoen -

Pl o] -2 W - + | | Debug Any CPU » Continue - | & BSOS |3 ¥ 2t codeMap | ik | = _ & @ Application Insights ~ _

INFREVD1 3 WWNFB4AT.ASM - X feEES R CallAsm m X Diagnostic Tools
: A wd ==> REPUNSEC NUKP B

- e : Value o BN
#3 Section Start 16960 i
WWNFB4l FiTRteE o #z Program Count 17150
® BALR R18,8 %z ConditionCode 0 | 1.872s
USING *,R1@&,R11,R12 #3 RO 0 4 Events
LA R11,4895(R1@) .
R B |

. |
cess Memory (MB)ate Bytes

Diagnostics session: 1 seconds (1,881...

&
=

[

‘Assembler
aware
breakpoints

222

o

174

o

]

o .
-4 CPU (% of all processors)
100

bt g e g g

MWI AIGL,C'1"
EJECT
P E +
GEMERATION BLOCS WSAM EXLST ET ACE
EETY F :

FEIE: BLK=EXLST,
SIS Assembler

3 HIL T e———

ODAD=FINAL , aware color e : . e Show Events (17 of 17)
T coding Viewing the value of thg @ Exceptions (9 0f0)

ERGENEXL =~ registers while # IntelliTrace Events (0 of 0)
RL, ADEXLST (recognizing debugging Memory Usage

B{2,R6Y,=C"C5" 3
STR&OE ’ macros B Take Snapshot

2147500782

T mmmm I

- o

1T0a2
21924 Summary Events  Memory Usage
2147500780

2222
LR
[ R TR A p—

Events

Call Stack
Mame

> WWRFBAT! Line 61
[External Code]
INFREVO1!proc$PROCEDURE_DIVISION Line 67
[External Code]

Called directly from a
COBOL module

In essence, treating assembler a
yet another higHevel language

(&R el Breakpoints Exception Settings |Immediate Window Output




Legacy Calling Assembler




Legacy Calling Assembkeintroduction

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

A Demonstrates how to call a subroutine written in the assembler

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

RAIN[EY S50
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Legacy Calling AssembeHow to demonstrate

A Step 1:0pen the solution from the foldeCompiler- Legacy Calling Assembler

A Step 2: Put breakpoints in COB001A.cob program and ASM0O01A.asm

o) fle Edit View Project Buld Debug Test Analyze Tools Extensions Window  Help eh (Ctrl +Q) P Compller - Legacy Calling Assembler I <] - a8 X 1
- Bt m - « | Debug = AnyCPU = P Start RainCode Debugger = | 5% [@] o ¥ =3 A - &8 LiveShare &
COBOO1ACOD + X - ion Explorer v

1 IDENTIFICATION DIVISION. + e
B o-50@ F=
: W PrOGRAM-ID. C0BOO1A. - & o-58@ | F
DATA DIVISION olut s o<
B WORKING-STORAGE SECTION. 3] Solution ‘Compiler - Legacy Calling Assembler (1 of 1 project)
1 PARMS usage DISPLAY. DATAB  DSECT , = 4 & Solution lems
18 DT1 PIC 9(8). b1 D5 Cl8 IH: lower date " +[B) READMEtet
18 DT2 PIC 9(8) DT2 DS cLs IM: upper date - 4
P0O1
B e AGE PIC 9(5). . e bs s ouT: difference - o
g 8 References
PROCEDURE DIVISION. ® o asmeeln CSECT : 8 aswoora
e 1 NN MOVE 19651124 TO OTL (14,12) = s
1 . MOVE 20201124 TO DT2 - 1 BALR 9,0 14 cosootacod
12 EEEM  oisPLaY FBEFOREZN® DT1 FE otz . 2 USTHG =9
1> B CALL “ASMBBIA® USING PARMS 1 USING DATAB,4
1 I DISPLAY "AFTER : * pT1 Ff DT2 * % AGE L a,0(1)
15 MMM DISPLAY RETURM-CODE. ST 13,5aVEB+d
1 GOBACK LR 12,13
1 [ ] LA 13,SAVER
15 ST 13,8(12) =
20 MC WKL,DT1
1 WZ  WKL,=X'FOF@rorerorarare’
22 PACK  PK1, WK1
2 WC WK2,DT2
2 Mz WK2,=X"FOF@Farerererera’
2 PACK  PK2,WK2
SP PK2,PKI
2 UNPE WKL, PK2
WC  AGE, WK1
Mz AGE "3830383038303030"
100% =] O Noissues found ¢ martin, 1 day ago | 1author, 1change L1 M100% + O Noissues found 4 martin, 1day ago | L author, L change L 20
Output _—
Show output from:  Source Control - Git - -t
Opening repositories: a
C:\repositories\raincode-360 =
Error List oty

AN = ='®
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Legacy Calling AssembeHow to demonstrate

A Step 3: Click on Start Raincode Debugger

A It activates solution in the debugging
mode, and execution will stop at the MEm L e S il [Fo:: e e 3
breaprI nt Process: [3496] rcinunexe - |17 Lifecycle Events = Thread: [1712] Main Thread - Stack Frame: proc$PROCEDURE_DIVISION -

- o D s g
B 1OENTIFICATION DIVISION. o 8B |a an E
B PROGRAM-ID. COBOA1A. w
B 07 DIVISION. calculates the Diagnostics session: 0 seconds g
4 WORKTHG-STORAGE SECTION. HRRREREEEEE Ty | B | ]
A Use the Step buttons to Step thro ugh 71 PARMS usage DISPLAY. DATAB  DSECT , 4 Events o
Bl 18 DT1 PIC 9(8). D11 DS 8 [0 H
the prog ram I 10 ﬂ: jit [.,‘)‘ or2 Ds s ;'\:‘ upper d; t . : 4 Process Memary v {i“
N 10 (8). AGE Ds 8 ouT: difference in whole (ascrf = 100 100
I FROCEDURE DIVISION. ASMODIA  CSECT - E
o (as,) .
N MOVE 1124 T0 DT2 BALR 9,8 —— 0 0
B DISPLAY BEFORE: * or1 * * D72 USING *,9 g 4 CPU (% of all processors)
] CALL "ASMOBIA® USING PARMS USING DATAB,4 2= 100 100
o . . ] DISPLAY "AFTER @ * oT1 ' " 0712 ' ¥ AGe L 4,0(1)
A Check the locals windows to see a list B e e
e GOBACK IR 12,13 s 0 ]
| LA 13,SAVER

of local values and their corresponding ' ST wata)

Events

values
MVI  WK1,=X'FOFOFOFOFOFOFOF" = Show Events (1 of 1)

PACK  PK1,WK1
MVC  WK2,DT2
MV WK2,=X'FOFOFeFeFoFeFare’
PACK  PK2,WK2

Memory Usage
B Take Snapshot

. CPU Usage

110% v © No issues found 4 » = 10 Ch 12 SPC %F 110% = © No issues found 4 4 Ln: 11 Ch:i1  SPC_ CRIF ® Record CPU Profile
n . . Locals AR Output
A  Stop debugging by pressing the stop e 216 sowavem > - Sovcvpa o o-0s - g%
2 N Name Value Type “relrun.exe’ (CLR v4.0,30319: relrun.exe): Loaded “C:\windows\Microsoft. Net\assenbly\GAl ~
icon in the deb ug toolbar s e s “relrun.eie’ (CLE 14.9.36319: nlrun.ere): Losded ‘C\progesm Files\haincoseConpiLars
@ RETURN-CODE 0000 PIC S9(4) USAG.. “relrun.exe’ (CLR v4.0.30319: rclrun.exe): Loaded °C:\Program Files\Raincode\Compilers\|
@ SORT-CORE-SIZE 0000000 PIC S9(8) USAG.. “relrun.exe’ (CLR v4.0.38319: rclrun.exe): Loaded ‘Microsoft.GeneratedCode’
@ SORT-RETURN 0000 PIC S9(4) USAG... “relrun.exe” (CLR v4.8,38319: rclrun,axe): Loaded "COB@O1A’. Symbols loaded —
@ TaLLY 00000 PIC 9(5) USAGE... “relrun.exe’ (CLR v4.8.38319: rclrun.exe): Loaded *C:\Program Files (xB6)\Microsaft Visi
@ XML-CODE 000000000 PIC 59(9) USAG.. -

[ Ready 20 #5 @ demos N master o *
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SQL Rewriting




Compilagime DB2 to SQL Server translation

EXEC SQL DECLARE C1 CURSOR FOR
SELECT CONCAT(CONCAT(STRIP(UPPER(astName ),
BOTH), ', "), STRIP( FirstName , TRAILING))
FROM People WHERE BirthDate + 30 YEARS > : Today

FETCH FIRST ROW ONLY;

SELECT TOP(1)
(( dbo.STRIP (UPPER(LastName ), 'BOTH', DEFAULT))+
(, N+( dbo.STRIP ( FirstName , 'TRAILING', DEFAULT))
FROM People
WHERE(DATEADD(YEAR, 30,
BirthDate )> CONVERT(DATE, @VO0))

RAIN[EE S50
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SQL Rewriting

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

LIKE RTRIM(:COB@@4A-CITY-FILTER) || [ anD
Z.ZipCode = C.ZipCode

w Eile  Edit View Project Build Debug Test Analyze Tools  Extensions Window  Help
Q- iR B - = | Debug =~ AnyCPU ~ P Start RainCode Debugger ~
5"" COBOD4A.cob 4 ¢ [ RRT COBOM.cob
o | @1 W-BIRTHDATE PIC X(18).
4 I exec soL
5_ [ DECLARE CUR-DOWN CURSOR FOR
N = :Eri DECLARE "COBD04A_CUR-DOWN" CURSOR FOR SELECT
g_ - RO "Customerld”, "FirstMame",
= — ' "LastName", C."ZipCode", CONVERT(CHAR(10),
= "BirthDate") AS
- - "BirthDate", Z."City" FROM dbo.Customer C,
B HER g Codez
. WHERE(("Customerld"> @V0) AMD{" Customerld")
- BETWEEN{@V1)
- AMD{@V2) AND "LastMame" LIKE(RTRIM{@V3])
- +('%") AND "FirstName"
- LIKE(RTRIM{@V4])+ ("% AND C."ZipCode" LIKE
i (RTRIM({@V5))+ ("% R
= AND "BirthDate” LIKE(RTRIM(@VE))+ (%) AND AND
| ==L AND
LIKE(RTRIM(@VT))+ (%) AND e A
[ (Z"ZipCode"=C."ZipCode")) ORDER BY .
- "Customerld” AHND
I
| LIKE RTRIM(:COB@84A-BIRTHDATE-FILTER) || %' AnD
| Z.City
I
I
I

ORDER BY CustomerId

P Enp-ExEC.

P ewer s

e

Search (Ctrl+Q)

@it

i

The Visual Studio plug allows
you to see the transformed SQL
statement by hovering the mouse
on the original statement.
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T
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Dump Processor




A When a program crashes, it is possible to obtain a report with the following information:
A The .NET exception that stopped the execution
A A COBOL stack trace, with the file and the line number
A the list of variables in all loaded modules and their value
A Dump Processor consists of the following demos:
A Plugin
A CShargMain
A PluginJSON

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

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

A Refer toDump Processdior more details.

RAIN[EY S50
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https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#BaseDumpProcessor

Dump ProcessayPlugin: How to demonstrate

A Step 1:0pen the solution
from the folderCompiler-
Dump ProcessorPlugin

A Step 2: Start the Raincode
debugger

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

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

RAIN

AT
T
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Dump ProcessayPlugin: How to see output

A Open the dump.xml from solution items

5| Dumphrocesrsample

o) Ble Edt Vew PBrojea Buld Debug XML Ten Apsiae  Took  Extensions Mindow Help
Bt W9 - vbug - AmcPu « B Start RainCode Debugger - | 1 | @ ,

A The XML contains the working
storage of the three COBOL R e e

programs involved at the time  |§ =i = R

file="CRASH,C0B" ssserbly="CRASH, Version=1.8.0.0, Cultureneutral, PublickeyT
» =8 References

of the crash. i e ]
. fhexs | 4 [N DumpProcessorsampie

"PIC 58(4) USAGE COMP™» b wm Refennces
@ crnshicob

3 cthercob

&l oterdcob

PIC S9(8) USAGE COMP™:

cvar names"TALLY" b
<textvalue>B0BO</ tex
lue 000800800« /hexvalue>

IL-CODE™ type="PIC $9(3) US
<textualue890899809< /textvaluey
ehexvalue»0ue0000009< Mexvaluss

Solution Explorer

<hexvalue>xpo900an3< hexvalues
" type="PIC 59(5) USAGE COMP-5">
1ue>0890803042<  textvaluer
12>9¥P09RERZAC  hex

& Misc

cvar name="S-TXT" type="PIC X(8)"> Encoding Unicode (UTF-8)
<textvalue CONTENT/ textvalue> Cutput
Schemmas

<hexvalue>Oud JAFAESMSHESA20 nevalues
Stylesheet

g="COBOL" file="0THE 1 Version=1.8.9.9, Culture=neutral, PublickeyToken=null">
“PIC S5(a) U

"PIC S3(4) USA

Encoding

Character encoding of the document.

AN = ='®
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Dump Process@C# Main: How to demonstrate

A Step 1:0pen the solution
from the folderCompiler-
Dump Processar Csharp
Main

A Step 2: Start the Raincode
debugger

pq Edit View Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctr+0) P | CustomDumpProcessor Signin R, = X
e- T IR P Continve- | 5 E.E0 MO YAt FL - ¢ EX2
Process: [9024] Runner.exe - Lifecycle Events ~ Thread: [7376] Main Thread - Y Stack Frame:  COBOO1!PROCEDURE DIVISION -

Diagnestic Tools
8B |’ ai
Diagnostics session: 0 seconds

105 |

[ IDENTIFICATION DIVISION.
0801,

DATA DIVISION.

P

@1 SOME-TABLES.
02 TBL OCCURS 2
@3 TBL-8 PIC X(4).
@3 TBL-1 PIC 59(7) COMP-3.

4 Events

——

4 Process Memory v
02 STTBL PIC X(15) OCCURS 4
77 R@ PIC 59(3) COMP-5. 100 m
77 RL PIC S9(9) COMP-5.
7 R2 PIC 59(9) COMP-5.
PROCEDURE DIVISION. .- 0 0
© EXEC CICS S 4CPU (% of al processors)
ABEND ABCODE ("MYAB") . 100 100
END-EXEC
EXEC CICS;
RETUR| Exception User-Unhandled X 0 0
END-EXEC
X RainC ime.Exceptions.QIX. on: 'MYAB'
This exception was originaly thrown at this callstack: Summary Events Memory Usage CPU Usage
[External Code] Events

RainCode Generated COB001 proc$PROCEDURE DIVISION(RainCodel
» @ Show Events (1of 1)

View Detais | Copy Details Memory Usage

4 Exception Settings B Toke Snapshot
Break when this exception type is user-unhandied
Except when thrown from: L B CPUUsage
[ cosoot

® Record CPU Profile

Open Exception Settings | Edit Conditions

-
CRLF

© No issues found 14 Chi12

SPC

Call Stack

Search (Ctrl+E) Search Depth: 3~ Name
[Bxtemal Code]
) COB0OTICOBODIPROCEDURE DIVISION Line 14

[External Code]

Name Value Type

Execution will hit a breakpoint i

COBO001.cob on the CICS ABE

statement

Autos [T

Watch 1 Call Stock [T findow | Immediate Window | Output

[ Ready 45 #1 ©Demos Y nocluster «

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

AN = ='®

Advanced Showcase




Dump Process@C# Main: How to see output

A Open the dump.xml from solution items

A The file contains the working

storage of COBO0O01.cob time
of the crash plus the variable
of the CICS Exec Interface

Block (EIB)

0 Ele Edt View Project Build Debug XML Test Amahze Tools [Extensions Window Help
‘o~

g A

wogie0y  muo)

‘Show output from: Debug

4

3 Resdy

@2 WD - | Dby amycPy Y ar

dumpxml & X

<iuml ing="utf-8"7>

= <dump>

cenceptionsYABe/exception
<positions[CICS] COBBBL.cob:lS</positions
<callstack depth="1">

<entry module="C0BOBL" position="[CICS] C0BEE1.cob:ls™ />

Lang="C08OL" ile="C0BBA1.COB" assembl
<var name="RETURN-CODE™ type="FIC S8(4) USAGE COMP™>
xtvalue>@epec/textvalues
<hexvalus X0x0008</hexvalue>
</uars
<var name="SORT-RETURN"

<hexvalue>exepenc/hexvalie>
<fvar>

<var name="TALLY" type="PIC 3(5) USAGE CORP™>
<textvalue»86B0B</ textvalues
<hexvalue 58xe@009090</ hexvalue>

</uar>

<var name="XML-CODE™ type="PIC $3(5) USAGE COMP™>
<textvalues textualues
<hexvalue 56xBBOBOBERC /hexvalue

<struct nane

<textvalues</textvalue
<hexvalue>@x20202020</hexvalue>

efstructs
<struct nar
<var name="TBL-8[2]" type

<textvalues</textvalus

<hexvalue@x20202020</hexvalues

ar>

r name="TBL-1[2]" type="PIC S3(7) USAGE COMP-3">

<textvalue>8000000</t:

<hexvalue»@x0000008C< /hexy
© Ho issues found

=|m

3 w2 aata- ve)s §naded *F+\Badnends

=,

360\Repositories\Denos\Conpiler - Dump Processor - csharp
258 Banncd tordach I e e

<t Frmnitar

Funne:

2| customDumpProcessar

08801, Version=1.8.8.8, Culturesneutral, PublicKeyToken=null">

r\Runner\bin\Debug\RalnCodsLegacyRuntine.dl1' . Skipped Loading s:

*Runner.exe’ (CLA v4.0.30313: Aunner.exe): Loaded 'C:\Raincade368\Repositories\Demos\Compiler - Dump Processor - esharp runner\Runner\bin\Debughrecorlib.dll'. Skipped loading symbels. Medule is optimized and th «
‘Runner.exe’ (CLR ¥4.0.30319: Runner.exe): Loaded 'Ci\Raincode

ymbols. Mo

AIN

Signin B, =] X

ution Explorer
GE- 958 F=
earch So plorer (Ctr
0] Solution ‘CustomDumpProcessor’ (2 of 2 projects)
4 I Solution tems
dumpaxmi
5B READMExt
4 [l Legacy
=8 References
[l cosoot.con
4 5[5 Runner
b s M Properies
b o References
b sc MyRunnercs

Solution Explorer [ g

ML Document
P
& Misc

Encoding Unicode (UTF-8)
Output

Schemas

Stylesheet

Encading

dute 15 00—y Charactes encoding of the document.

AT
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Dump Processa@Plugin- JSON: How to demonstrate

A Step 1:0pen the solution

OQ Fle Edt Viev Gt Projet Build Debug Test Anshze Jools Extensions Window Help  Sexrch (Cirl-O) » JSONDumpProcessorExample e - ] x
from the folderCompiler- fo-ols-sualyc o 8 R|@Fn 013 ¢ 7 ¢ |2 b 2 alM »
: Process: [1732] rclrun.exe - Lifecycle Events ~ Thread: [6340] Main Thread - Y ‘Stack Frame:  HELLOBEGIN -

README

Diagnostic
&k

Diagnostics session: 0 seconds (838 ms selected)

Dump ProcesscrPlugin-
JSON

[

}

vaLue FHORE .

vaLue FTUES. bt

AY VALUE FHED'. nn
VALUE FTHUE. —
VALUE FEREY. 4 Process Memory MB) | Vs @Pr. .
vALUE FSATY. 2 2

VALUE [SUN'.

Excaption User-Unhandled = X § N
TBL-8 PIC X(4) - - T — 4 CPU (% of all processors)
TBL-1 PIC 59(7) COMP-3. 2 o o
STIBL PIC X(1€) OCCURS 4. This excepion was orginally thrown 3t this call stack:
Ve . STTBL-8  PIC 59(3) Conp-3. || [Extemal Code]
H 77 R@ PIC 59(9) COMP-5. RainCodeG N $PROCEDURE_DIVISION(RainCodel Rur
e . ar e alnCO e 77 BL PIC 53(3) COMP-S. (=] o
77 B2 PIC S3(5) COMP-5. RainCade Generated HELLO procSBEGIN[RainCodel agacy Runtime Core Exeel

[Extemal Code] :
PROCEDURE DIVISION, « » = Summary Events Memary Usage CPU Usage
BEGIN. N - Events

debugger

= Show Events (1 of 1)

ception type is user-unhandied Memory Usage
Exeept when thrown from:

B Take Snapshat

ettings | Edit C CPU Usage

oy 0 E.
CALL "VERBS' USING IN-OUT-VAR; (D)
3 DISPLAY °C: % C. ® Record CPU Profile
2 GosACK.

The execution will hit a breakpointi{ :
HELLO.cob caused by a :
DivideByZeroException in the calle

moduleVERBS.cob

Search Depth: 3+ MName
© HELLOMHELLOBEGIN Line 42
Extermal Code]

Marme Valve Type

Cal Stack |

M0a #0 O cincoded0a Y omasters By

A Step 3: Click continue or close the application window to exit the debugger — i g
RAIN == 0
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Dump ProcessarPlugin- JSON: How to see outp

A Open the dump.json from the solution items

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

0 Fle Edt Vew Gt Poject Buld Debuy Test Amze Took Edensions Vindow Help

iQ- B-2@P » & «| Debug - AnyCOU ~ b Start Raincode Debugger = 1

dumpon = X [NUINS HELLO.cob
Schema: <No Schema Selected>
2t

xagjoa)  1ai0jdig ;aAag

¥l

1SONDumpProcessorExample

RAIN

03] Solution 'ISONDumpProcessorExample’ (2 of 2 projects]
4 [ Solution lems
e
5 B READMEn:
4[] 1SONDumpProcessorbxample:
b vm References
@ HeLLO.cob
[ vemBS.cob
4 3] SONDumgProcessorPlugin
P & M Properties
b5 References
b = € JSONDumper.cs
=1 packages config

Solution Bxplorer [

Properties

AT
T
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Custom Logger




Custom Logger

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

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

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

A Demonstrates how to create and register multiple loggers.

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

For more details, sekogging

RAIN[EY S50
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https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#Logging

Custom Logged How to demonstrate

A Step 1:0pen the solution
from the folderCompilerg
CustomLogger

nylog.txt

A Step 2: Select Start ,

without debugging(Ctrl + %=
F5).

1>cobol
1>Skippi

README.txt hello.cob = >

IDENTIFICATION DIVISION.
PROGRAM-ID. HELLO.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
DATA DIVISION.
WORKING-STORAGE SECTION.

©1 HELLO-MSG PIC X(12).
LINKAGE SECTION.

Microsoft Visual Studio Debug Console

s\Compiler - Custom

ain.exe (process 11576) exited with <o

Ln: 11

~ # Solution Explorer

+ Ja|o-s38 [ +=]

Search Solution Explorer (Ctrl+) R-

v x

&F3 Solution ‘Compiler - Custom Logger’ (2 of 2 projects)
4 [ Solution ltems
8B mylog.ixt
& B READMEbdt
4 [ cobol
o0 References
[l hetio.cob
4 & main
4 &4 Dependencies

b @ Analyzers

b @ Frameworks

b '@ Packages

b 5 Projects
4 8¢# Customlogger.cs
- b "%, CustomlLogger

Ch:29  SPCLF 4 & cs CustomLoggerMain.cs

- b *, CustomloggerMain
B x .
+ = mylog.xt

Solution Explorer [EE

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

RAIN[DE =50
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Custom Logged How to see output

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

“ File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help £ Search - Compiler - Custom Logger
: - -2 - ¢~ Any CPU - P main~ > - BB i b R =

mylog.txt = X EHTARIVI% hello.cob
11/18/2024 1:50:38 PM [TRACE] lock_mode=Manual
11/18/202d 1:50:38 PM [TRACE] file_line_end_CRLF=True
11/18/2024 1:50:38 PM [TRACE] Printer ControlCharacters=ASA
11/18/2024 1:50:38 PM [TRACE] DriverParameters =
11/18/2024 1:50:38 PM [TRACE] Creating IORuntime RecordBasedFile associated with SYSIN file
11/18/2024 1:50:38 PM [TRACE] SYSIN: set_open_mode Input
11/18/2024 1:50:38 PM [TRACE] SYSIN id = 2
11/18/2024 1:50:38 PM [TRACE] Creating file SYSOUT for instance
11/18/2024 1:50:38 PM [TRACE] get_handle logical_name=SYSOUT is -3
11/18/2024 1:50:38 PM [TRACE] SYSOUT not defined, creating default SYSOUT
11/18/2024 1:50:38 PM [TRACE] Configuring the file driver: [RainCodelLegacyFileDriver]RainCodeLegacyFileDriver.Driver.DotNetFHRecordB
11/18/2024 1:50:38 PM [TRACE] configuring file
11/18/2024 1:50:38 PM [TRACE] file_name=SYSOUT path=SYSOUT
11/18/2024 1:50:38 PM [TRACE] file_organization=Sequential
11/18/2024 1:50:38 PM [TRACE] recording_mode=Fixed
11/18/202u 1:50:38 PM [TRACE] access_mode=Sequential
11/18/2024 1:50:38 PM [TRACE] lock_mode=Manual
11/18/202u 1:50:38 PM [TRACE] file_line_end_CRLF=True
11/18/2024 1:50:38 PM [TRACE] Printer ControlCharacters=ASA
11/18/2024 1:50:38 PM [TRACE] DriverParameters =
11/18/202d 1:50:38 PM [TRACE] Creating IORuntime RecordBasedFile associated with SYSOUT file
11/18/2024 1:50:38 PM [TRACE] SYSOUT: set_open_mode Output
11/18/2020 1:50:38 PM [TRACE] SYSOUT id = 3
11/18/2024 1:50:38 PM [TRACE] HELLO: Static memory: 4312, 88
11/18/202u 1:50:38 PM [TRACE] HELLO: Initializing static vars
11/18/2024 1:50:38 PM [TRACE] HELLO: Initializing static vars, done.
11/18/2024 1:50:38 PM [TRACE] Issuing STOP. RETC=0
© No issues found 4 b Lm:24 Ch:50 TABS
Output
Show output from: -

-

CRLF

® -
& GitHub Copilot &
Solution Explorer

A o-s@@

#[=]

X
-1

‘Searth Solution Explorer (Cirl+;)

Al

3 Solution ‘Compiler - Custom Logger' (2 of 2 projects)
4 [ Solution ltems
2 myloga.xt
2 README.txt
4 [ cobol
0 References
[l hello.cob
4 main
b & Dependencies
P €= CustomLogger.cs
P ¢# CustomLoggerMain.cs
B mylog.xt

Solution Explorer

AT
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Legacy with database acce$3sharp main




Legacy with database acce$3sharp maid Introduction

A

A

C# calling Legacy with database access using a COBOL call

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

The C# program uses the regular COBOL call mechanism

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

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

RAIN[EY S50
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Legacy with database acce$3sharp maid How to demonstrate

A Step 1:0pen the solution from the folde€ompiler- Legacy with Database Acce€sharp Main

BN CAWINDOWS\system32Ziemd.exe - [N} X

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

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

RAIN[EY S50

Advanced Showcase




Legacy with database access




Legacy with database access

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

A Step 1:0Open the solution from the foldeCompiler- Legacy with Database Access

file Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctrl+Q) P
(<14 Rl - ~ P Continue ~ | 5%  [@ = mO D HFliy =% N <% @ Application Insights ~ =
" Process: [43124] rclrun.exe ~ [7] Lifecycle Events ~ Thread: [46616] Main Thread A ¢ Stack Frame:  COBOO1IPROCEDURE DIVISION
A Step 2:Put a breakpoint on the _
ITEM_PRICE
20 FROM
GOBACK statement :
22 END-EXEC.
23 PROCEDURE DIVISION.
2 EXEC SQL
25 OPEN CUR®1L - =] X
26 END- EXEC
27 PERFORM FETCH-CUR@L
28 PERFORM UNTIL SQLCODE NOT = @
29 DISPLAY ITEM-NM-ENG ITEM-QTY
- . 38 PERFORM FETCH-CURO1
A Step 3:Start the Raincode
. 32 EXEC SQL
33 CLOSE CURG1
D b 34 END- EXEC
e ugger Qe 35 GOBACK
36 i
37 FETCH-CURDL.

EXEC SQL
FETCH CUR®1 INTO

END-EXEC
45
100% ~ & Noissues found & Martin De Cock, 32 days ago | 1 author, 2 chan)
Autos
Search (Ctrl+E P~ Search Depth: 3
Name Value

b W Common Language Runtime Exceptions
b [J GPU Memory Access Exceptions

RAIN = d g
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Legacy calling Csharp with Helper class




Legacy calling CSharp with helper class

A

A

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

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

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.

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

COBSQUARE.cob calls CSSQUARE.cs. The parameters are passed via the c&hROGKTW
of COBSQUARE.cob-3WVRUCT has a complex structure.

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

RAIN[EY S50
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Legacy calling C# with helper clastow to demonstrate

A Step 1:0pen the solution from the foldeCompiler- Legacy calling CSharp with helper class

A Step 2: Start without debugging (Ctrl Output
F5)

Microsoft Visual Studio Debug Console - [} X

- Legacy Calling Csharp with Helper Class - Csharp Main\main\bin\Debug\net48\|

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

RAIN[EY S50
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Standalone SQL Conversion




Standalone SQL Conversion

A

> >

>\

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

Useful for SQLs that appear inside scripts or JCLs
Includes an example of scripased transformation

Input is taken from the file db2example.sq|l

README.txt

: e -wE-r |

1 SELECT CONVERT(CHAR(11), C."CustomerId"), SUBSTRING(C."FirstName", 1, 5), (SUBSTRING(C."FirstName", 1, 1))+('."'), COALESCE(C."LastName", =+
CONVERT(VARCHAR(4@), ' ")), C."ZipCode"™, C."BirthDate", Z."City" FROM dbo.Customer C, dbo.ZipCode Z WHERE(Z."ZipCode"='100@') ORDER BY =
C."CustomerId"”

The output is written to
db2example.tran.sql

¢KS NBGNAGS
impact is not visible in
the output file as they
convert the input before
conversion.

~ © No issues found Ln:1  Ch:287  Col: 109 TABS  CRLF

RAIN[EY SE50
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File Access via FileConfig




File Access via FileConfitntroduction

A When not running in the context of a JCL, legacy programs need the hefil@Canfigo locate external files.

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

A AFileConfigcan contain many attributes that depend on the file type.

A The logical and physical name is sufficient for this demo

A This demo useEileConfigo write to a file

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

RAIN[EY SE50
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A This demo uses FileConfig to write to a file.

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

A Press Start RainCode Debugger/F5/-E%rto start the demo.

| OutputFile.txt - Notepad — O x
File Edit Format View Help
Pencil 110 1.50 . :
Ballpoint pen 100 3.75 i‘[;l; c()gtlﬁ)tt;tulllll:e”stggflned as a solution
Eraser 005 0.65
Staples 250 0.11
Printer Paper e9e 19.99
Toner cartridge 008 46.30
Highlighter 060 8.99
Laptop bag 010 89.10
Ln 1, Col 1 100%  Windows (CRLF) UTF-8 RAIN g%
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National Character Output on Console




National Character Output on Console

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

A Each character is represented by two or four bytes.
A Numeric edited variables can also be declared with USAGE NATIONAL.

A Supported operations are:
A computations,
A output to the console,
A viewing values in the debugger,
A

A reading and writing to a database.

RAIN[EY SE50
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National Characters Output on Console

A To compile programs with the embedded national charactdi®VE N' 'TO
RECthe compilation command line must contain the following option:
StringSourceFileEncoding = «@f

A National characters are encoded in UIg-big endian format.

Note: If the console cannot display Unicode characters, change the language to Japan
In [configuration/time and language/language/administrative language settings/change

system locale] to make the Japanese characters visible. This requires rebooting your
machine.

RAIN[EY S50
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National Character Output on Consdemo

A This demo shows how national characters can be written to files
A This demo reads English and Japanese descriptions from a table file

A Step 1:0pen the solution from the foldeEompilerc National Character Output on Console.

A Step 2: Place a breakpoint at GOBACK in
COBO001.cob and click on Start Raincode
Debugger to execute the project.

i —Z T ST LET (L
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User defined function to implement a coding guideline




User defined function to implement a coding guideline

A Using the Raincode scripting language, create a-dsfned function to implement a
coding guideline.

A This UDF adds extra validation to the compiler to throw an error when the "GO TO"
statement is encountered in the COBOL module.
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User defined functiahHow to demonstrate in Normal flow

A Stepl: Rightlick on ‘CobolGotoUDHrom the solution explorer and [ & ZO

08 o-sga &=

Search Solution Explorer (Ctrl+;) p|‘

select the "Rebuild" option.

a3 Solution ‘CabolGotoUDFCompilerDema’ (1 of 1 project)
4 [ Solution ltems

8 GotoUdfres

& 2 README.txt

4 I FabalCasnl INE
< & Build
([ Rebuid

Clean

Pack

A Step 2: Once the build is successful. Open GOTOCBL.cob from the

solution explorer and set a breakpoint at the GOBACK statement
in PARAL.

A Step 3: Start the Raincode Debugger.

A Step 4: The execution will print "IN PARA
0" and "IN PARA" in consecutive lines.
Close the application window to exit the
debugger.
|
RAIN ==

Advanced Showcase































































































































































































































































































































































































































































































































































































































































































































