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1. Developer Experience 7. Caching

2. Raincode Legacy Compilers

8. IMSql

3. Raincode Console

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 non-trivial application
= Showcasing advanced features of the Raincode product suite
" Includes:
= Full source code and development projects
= Data
= Tooling
= This presentation
= Deployed as an Azure Resource Manager Template

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

= Raincode 360 demos are located at C:\Raincode360\Repositories\Demos

= Raincode Product Manuals are available at https://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

=  Raincode product suite

Raincode Legacy Compilers
Raincode Visual Studio Integration
Raincode QIX Emulator

Raincode Batch

Raincode IMSq]l

Raincode RadaR

Raincode zTrieve

= System tools

PowerShell
GNU Make

= Development tools

Visual Studio 2026 Community Edition
Git for Windows

=  Terminal emulators

wc3270

PowerShell Modules

= Az
= SqlServer
= VSSetup

Analysis tools

=  Raincode Insight

= DB Browser for SQLite

. Li DB

= HxD hex editor

= |LSpy .NET decompiler

* Meld

= SQL Server Management Studio
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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

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

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

= Alocal copy is available on the VM at: C:\Raincode360\Cache\TLA.pdf

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

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

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

Apps Consulting Services  Hire an expert

oWse apps

: Started

ilytics

+ Machine Learning
ire Active Directory

ckehain

raincode 300

) Search all apps for raincode 360
Is Operating Sy

Type

~ | Resetf

Search all consulting services for

Trials P
‘ All ~ H All .
raincode 360

Results in All apps for Ra

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

Raincode 360 -
Mainframe to Cloud
Native

An advanced showcase to

migrate IBM mainframe
applications to Azure

Price varies

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

Portal.

AT
T
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https://azuremarketplace.microsoft.com/

Steps to create Raincode 360 from Marketplace

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
Sc0 ETE

Overview  Plans Usage Information + Support

Create Raincoc‘ive‘iﬁo‘- Mainframe to Cloud Native
Step 5: Enter Resource group name and
choose Region

Y]CODE
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Steps to create Raincode 360 from Marketplace

. Step 6: Ent er th e d etai |S: Home > Raincode 360 - Mainframe to Cloud Native

Create Raincode 360 - Mainframe to Cloud Native

=  Size

Basics VM Parameters  Database Parameters Tags  Review + create

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

= Username and password

Customize your VM

o V M a Ccess ty pe : Size* @ 1x Standard B2ms
2 vcpus, 8 GE memory
Change size
=  RDP through public IP: the VM is made i a0 [stir ]
Password * (D) ‘ v ‘

available on a public IP address with open
access only for the RDP protocol (TCP port
3389)_ VM access type * @ [ RO through public 1P ~]

RDP through public IP

Confirm password * ‘

Azure Bastion

= 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
assighments.

‘ < 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 = d g
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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

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

= SQL server admin username and password = Name
= Value

= 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

= Step 9: Click Review + Create

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

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

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

= 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

RAIN
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Demos:

=  Visual Studio Integration

= Repository Database

= Raincode Insight

= Raincode Insight — Call Graph Tools

RAIN
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Visual Studio Integration

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

I
m
2
Q
m END-IF
= IF C@@4-BIRTHDATE-FILTER > SPACES
@ MOVE C@@4-BIRTHDATE-FILTER TO FBDATEO
END-IF
5
2 -
g GET-MAP.
EXEC CICS RECEIVE
MAP (["MAPBE1" )
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 "8° TH
MOVE FC im Go To Reference 3:1)
' I
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
LT el Y

Some more features to name:

= \isuals:

Color coding

= Assistance in editing:

Code folding
IntelliSense

Automatic completion (variables,
labels)

= Navigation

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 Integration — Symbolic Debugging

= Raincode compilers are fully integrated with the development environment debugger.

= |t 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 -

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

= 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

= perform step-by-step
debugging | .

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 [RUER N

Immediate Window

0 #1656 4 Demos VW mester - B

Call Stack = Breakpoints Excepti mmand Window

AN = ='®
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Repository Database
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Repository Database

= The Raincode Legacy compilers can populate a repository database when compiling

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

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

Procedures

CICS statements

SQL statements

Compilation errors

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

Etc.

= Essential asset for any non-trivial migration projects

RAIN[EY SE50
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Repository Database — How to demonstrate

= Step 1: Open the solution from folder Qix Emulator — Bank Application
= Step 2: Select Build -> Rebuild Solution

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

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

Eile Edit View Tools Help

MNewDatzbase | Open Database _ Virite Changes % Revert Changes OpenProject [ [5{Save Project (@Attach Database 3 Close Database .

Database Stucire  BrowseDats | Edtrragnas | Exeate S0l 5 x We are using DB Browser for
[ElcreateTable  “iCreate Index ModifyTable  [DeleteTable | (ShPrint mode: [fe ~] 8] =R RE3E= & br owsing the SQLI te database.
Name e scherma A= This program is also provided
v [ Tebles (13)

=] CoB_CALL CREATE TABLE COB_CALL (RC_ W[th Ralncode 360

] COB_CALL PARAM CREATE TABLE COB_CALL PAF

| coB_ENTRY CREATE TABLE COB_ENTRY (Rt

] COR_PERFORM CREATE TABLE COB_PERFORM

= PLCALL CREATE TABLE PL_CALL (RC_IC httpS//Sq litebrowser. Org/d//

Type of data currently in cell

/=] PL_PROC CREATE TABLE PL_PROC (RC_II 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 Identity [Puble. ~| [ 3
/=] 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_SCL_TABLE
/| RC_SQL_VERSION CREATE TABLE RC_SCQL_VERSIC
/=] RC_SYMBOLS CREATE TABLE RC_SYMBOLS (I
=] RC_TAGS CREATE TABLE RC_TAGS (RC_IT
|| sqlite_sequence CREATE TABLE sqlite_sequence
Indices (0)
M views (0) < >
[ T i ¥
< >

SQL Log Plot DB Schema Remote

Load a working session from a file UTF-8

RAIN[EY SE50
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Repository Database — How to demonstrate

= 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

= |f you want to configure the compilation repository,
right-click on POO5 in the Solution Explorer and select
Properties to access the Compilation Repository Pocs Property Pages Tox

CO nfig u rati On . N/A N/A Configuration Manager...
4 Common Properties C\Program Files\Raincode\Compilers\ A

General Maximum Memory 2000
a 8 5 Run uildParallelThreadCoun
= Under Repository Configuration, you R L e ’
64 bits
R | I Wi
u Conflgure Database Drlver: b Cenfiguration Propertiss Durmp Parse Tree
. . . . Merge Qutput Streams
SQLite/ODBC. SQLite is easier Vet Moy
. + Repository
(SQL Server requires an external Detabase Driver salite

Connect String $(RC_COMPILATION_REPOSITORY)

database to be set up) Start I

Save Tags to Database Yes

Incremental Mode
v 5al
[} Set Connect Strlng Database . SQL Server .
Generate Static SOI Mo
RainCode Directory
RainCode root directory

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

artifacts repository, see Artifacts Repository RAIN = el g
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https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#Artifactsrepositorydatabase

Browse Table

= A few tables explained:

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

75 DB Browser for SQLite - C:\Raincode360\Repositories\Demos\S007\PO05S\tags.db3 - >
File Edit View TIools Help

& New Database & Open Database _ write Changes % Revert Changes ) OpenProject  ([] Save Project (& Attach Database  J{ 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 ~| [ )
=] 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 SO TARIF (RC IDINTFGFR NOT NUIL RC SFO INTFGFR NﬂTNUH) v

SQLleg  Flot  DBSchema  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.

RAIN[EY SE50
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Browse Table

= |nthe RC_PROGRAM table, each row represents a COBOL, or PL/I 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

= RC_RET_CODE=0 indicates that 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 PN N = — New Record,| | Delete Record M= IE‘ = Loscit Export Setas MULL
> 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\COBO011.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
g = 3 )
RC_RET _CODE gives the Raincode Legacy Compiler’s return code — i g

RAIN == 0
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Browse Table

= COB_CALL: keeps track of all the CALL and EXEC CICS CALL and XCTL statements found when compiling
COBOL source programs. CALL statements can be static, as in CALL “MYPRG”, or dynamic, referring to a
variable that holds the program’s name to call, as in CALL PRG-NAME (COBOL only).

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

= RC_CICS: lists 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

= RC_ERROR: summarizes 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
Li,‘- RC_ID INTEGER "RC_ID" INTEGER MOT NULL 1char(s)
L__} RC_SECQ INTEGER "RC_SEQ" INTEGER NOT MULL 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
=] Re_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

= RC_SQL_VERSION: This table holds the information about the automatic SQL translation
process. If a translation process is applied, an entry holds the original statement (DB2),
whereas another entry holds the translated 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 Database — SQL Editor

= |n Execute SQL Tab:

= You can Execute SQL Statement to explore the repository
= For example, the query SELECT * FROM RC_PROGRAM WHERE RC_RET_CODE = 0 will yield all

successful compilations.

12 DB Browser for SQLite - C:\Raincode360\Repositories\ Demos\ 5007\ P05 tags. b3 - 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 E = 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
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 Insight - Introduction

= Raincode Insight is a Power Bl desktop-based data visualization and analysis tool.

Database test1 - Power Bl Desktop

File Home Insert Modeling View

Bh Gk HE R

Get  Excel PowerBl SQL Enter Recent

Help

il [A]

New Text More New  Quick

B [

Transform Refresh

G

Publish

o)

data~ datasets Server data sourceswv data« visual box wisualsv measure measure
Clipboard Data Queries nsert Calculations: Share
B | - h 1963
B g o
Volume Compilation result

1 1088
angus : i
. [
. 720
192 1 2
18 78 2
HLASM oa.162 25008 a 8 2% 23 57
Total 59,17,575 24,388,407 1963 1192 21 a4 1963
Overview Errors Calls cics JcL saL Statistics Program Info Graph +
PAGE 10F 9

<Y Filters

Search

Filters c

on this page

Add data fields here

Add data fields here

Visualizations

ata fields here

Drill through
Cross-report

off O—
Keep all filters

On —@

Add drill-through fields

~
> Fields >
Bl O search

kst

B - ® R

« B RCJCLERR

E . m recos

v RC_JCL_PGM_STEP
RC_ICL_PROC_STEP
RCI_CALL

B RCIL_CALL SUMM...

B RCILCALLWITHT...

RCICICS
~ B RCI_ERROR

~ RCILGRAPH
RCI_HAS_CICS_IC.
RCIICL_GRAPH
RCLICL_PGM_STEP

RCI_PROGRAM

here | em
N
~
~ @
~ BB RCITRANSITIVE...

RCI_RESOLVED.S..
RCISQL
RCISTATIC_CALL

RCI_TRANSITIVE....

UPDATE AVAILABLE (CLICK TO DOWNLOAD)

= |t provides users with an interactive dashboard on top of the Raincode Legacy Compilers

repository database.
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T
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Raincode Insight - Install Power Bl Desktop and prepare repository

= Step 1: The “Prepare Database for Raincode Insight” shortcut must be executed once to
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.

Administrator: Prepare database for Raincode Insight - O X

Note: the repository database

P Tot LonRepocttonieatrepository. db3 made by compiling all the
demos within Raincode 360,
located at

C:\Raincode360\CompilationRe
_ _— positories\repository.db3 is
i e e already prepared and can be
used directly in Raincode

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

o T

RAIN[EY S50
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Raincode Insight - How to load database

Step 2: Once the repository database is prepared for
Raincode Insight, double click on the “Raincode Insight”
shortcut placed at the desktop. Power Bl will launch, and a

pop-up will appear on the main window

Raincodelnsight

Raincode Insight Template

db3datasource @

CA\Raincede360\CompilaticnRepositories\repesitory.db?

= [

Step 3: Provide the path to the repository database in the “db3datasource” text box and click on Load.

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

Default or Custom

Windows

Database

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

™ RCI_CALL

Evaluating...

CLCALL_SUMMARY
Evaluating...

* RCI_ERROR
Evaluating...
* RC_PROGRAM
Evaluating..
RESOLVED _STATIC_CALL

Evaluating...

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

Overview Errors Calls

AR
CICS JCL sQL
i Tkl EEES
Statistics Program Info Graph

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

Please Select an SQL Table

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

Raincode Insight — Call Graph Tool




Raincode Insight -Call Graph Tool is a
CH project. This tool explores call Welcome
graphs that are generated from the
repositories created by the Raincode

compilers

Raincode Insight - Call Graph Tool Home Repositaries

You can choose to Go to

repositories; if a repository has

Repositories been added previously, you can

— | see a list of the repositories. In

(_j e 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 Repositaries

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

RAIN[EY SE50
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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 - Call Graph Tool Home Repositories

Details

Repository

Name
Chdatabase\database.db3

WD820

061

WDSee

g :;‘gi
éééﬁ@él
%Wégud ‘gé%
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Once you click on any of the program, it shows the relationships of the subroutines of that

program.

Raincode Insight - Call Graph Tool Home Repositories
Details
Repository
Mame DB
Path Chdatabasendatabase.dbz
Selected Node : TOSID044
md5 check - 1D3ZBB2ECOB2EOS4101ETE860D9D18F4387
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 |

| SQL-EYPTSPAC |

RAIN[EY SE50
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Raincode Insight — Call Graph Tool — Add 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 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

RAIN[EY SE50
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Raincode Legacy Compilers

= 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

RAIN
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A true compiler for ®ASM 370

Not a translator
Not a converter 144

Not an emulator @

TYY

Comprehensive coverage g

Self-modifying code

CICS verbs

Macro processing

Most commonly used system macros

ddd
rYey

Seamless integration

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

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

Optimized modes available

RAIN[EY S50
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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 -

it
Iiff
I

S - | S | - * [ | Debug Any CPU P Continue vl A [ e} | 2> ¥ At BT CodeMap | =5 | " @ Application Insights ~ _

INFREVD! WWNFB4AT.ASM - X feEES R CallAsm 1 Diagnostic Tools
A W@ ==> REPUNSE NURP R Value =
wEEE a £o; |@\ L Th
#3 Section Start 16960 i

WWNFB41  pifage) #z Program Count 17150
® LR R18,8 3 ConditionCade 0 | 1872s

USING *,R1@,R11,R12 *3 RO 4 Events
LA R11,4895(R18) B n
R R 1

. |
cess Memory (MB)ate Bytes

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

&
gz

Assembler-
aware
breakpoints

EBE TRAIT
MWI AIGL,C'1"
EJECT

GEMERATION BLOCS WSAM EXLST ET ACE

222

o

174

o

]

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

bt g e g g

T mmmm I

- o

LK=EXLST, Summary Events  Memory Usage

ST Assembler-

3 HIL T e———

ODAD=FINAL, aware color
R15,R15 Coding

2147500780

2222
LR
[ R TR A p—

Events

. . <= Show Events (17 of 17)
Viewing the value of the & Exceptions [ oF0)

ERGENEXL o regISte rs Wh II e # IntelliTrace Events (0 of 0)
RL, ADEXLST (recognizing debugging Memory Usage

:ﬁ:ag: Jomeres macr OS) oo B Take Snapshot

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 as
yet another high-level language

(&R el Breakpoints Exception Settings |Immediate Window Output




Legacy Calling Assembler




Legacy Calling Assembler — Introduction

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

= Demonstrates how to call a subroutine written in the assembler

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

RAIN[EY S50

Advanced Showcase




Legacy Calling Assembler — How to demonstrate

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

= Step 2: Put breakpoints in COBO01A.cob program and ASM001A.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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Step 3: Click on Start Raincode Debugger

= |t activates solution in the debugging
mode, and execution will stop at the
breakpoint

= Use the step buttons to step through
the program

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

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

0§ Eie Edit Yiew Poject guld Debug Test Aalyze Jook Extensions Mindow  Heip

n s @~ - BP

B 1OENTIFICATION DIVISION.
B PROGRAM-ID. COBOA1A.
DATA DIVISION,

WORKTHG-STORAGE SECTION.
@1 PARMS usage DISPLAY.

16 DT1 PIC 9(8).
16 DT2 PIC 9(8).
16 AGE PIC 9(8).

- Lifecycle Events - Thread: [1712] Main Thread

R ASMOD1AEsm & %

P Continue =

-

Al sm
rras

= & 7
Stack Frame:  proc§PROCEDURE_DIVISION -5

O Ready

upper date in YyyymaoD format (ASCI]
: difference in whole years (Ascry

RAIN

A

in yyyvaon format (ASCI—1

PROCEDURE DIVISION. ASMODIA  CSECT -
o s,
124 T0 012 BALR 9,8
DISPLAY BEFORE: * or1 * * D72 USING *,9
CALL "ASMOBIA® USING PARMS USING DATAB,4 =
DISPLAY "AFTER ¢ " oT1 * * D72 ' ' AGE L 4,8(1)
DISPLAY RETURN-CODE. ST 13,SAVEB+4
GOBACK LR 12,13
. LA 13,SAVEB
MVC WK1,DT1
MVZ  WK1,=X'FOFOFGFOFoFerara’
PACK  PK1, WK1
MVC  WK2,DT2
MV WK2,=X'FOFOFeFeFoFeFare’
. PACK  PKZ,HK2 .
110% +  © Naissues found 4 b im0 cr12 e cAlF Jl110% <) @ Nolssuesfound 4 > Lni1 Chil SRCCRIF
- w—
Locals By oo
+ P Search Depth: 3 Show output from:  Debug - =]
Name Value Type “rclrun.exe’ (CLR v4.0.38319: rclrun.exe): Loaded “C:\windows\Microsoft. Net\assenbly\GAl *
b @ PARMS ‘rclrun.exe’ (CLR v4.0.38319: rclrun.exe): Loaded “C:\Program Files\Raincode\Compilersyl
@ RETURN-CODE 000 PIC S9(4) USAG.. “relrun.ene’ (CLR v4.0.38319: relrun.axa): Losded “C:\Program Files\Raincode\Compilarsy|
@ SORT-CORE-SIZE 00000000 PIC S9(8) USAG.. “rclrun.exe’ (CLR v4.0.38319: rclrun.exe): Loaded ‘Microsoft.GeneratedCode
@ SORT-RETURN 2000 PIC S8(4) USAG-. “relrun.exe” (CLR v4.0.30319: rclrun.axe): Loaded “COBAOIA’. Synbols loaded —
@ TALLY 00000 PIC 9(5) USAGE.. “rclrun.exe” (CLR v4.0,38319: rclrun.exe): Loaded "C:\Program Files (xB6)\Microsaft Visi
@ ¥ML-CODE 000000000 PIC 59(5) USAG.. N

Signin R, - 8 x

105 I

4 Process Memory v
00 100

SNy weay  sojdha u

] 0
4 €PU (% of all processars)
100 100

Summary Events MemoryUsage CPU Usage
Events.

= Show Eveats (1 of 1)

Memory Usage

B Take Snapshot

CPU Usage

@ Record CPU Profile

© demos WV mosier » Mgy
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SQL Rewriting




Compile-time DB2 to SQL Server translation

EXEC SQL DECLARE C1l CURSOR FOR
SELECT CONCAT (CONCAT (STRIP (UPPER (LastName) ,
BOTH), ', '), STRIP(FirstName, TRAILING))
FROM People WHERE BirthDate + 30 YEARS > :Today

FETCH FIRST ROW ONLY;

SELECT TOP (1)
((dbo.STRIP (UPPER (LastName), 'BOTH', DEFAULT))+
(', '))t(dbo.STRIP (FirstName, 'TRAILING', DEFAULT))
FROM People
WHERE (DATEADD (YEAR, 30,
BirthDate)> CONVERT (DATE, @V0))

RAIN[EE S50
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SQL Rewriting

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

w Eile  Edit View Project Build Debug Test Analyze Tools  Extensions Window  Help Search (Ctrl+Q) pol
Q- iR B - = | Debug =~ AnyCPU ~ P Start RainCode Debugger ~ | 5 ; | =) =2 N
gm COBOD4A.cob 4 ¢ [ RRT COBOM.cob
o | @1 W-BIRTHDATE PIC X(18).
4 I exec soL
5_ [ DECLARE CUR-DOWN CURSOR FOR
i [ SELE! DECLARE "COBD04A_CUR-DOWN® CURSOR FOR SELECT
— P Birt g .
S - Customerld”, "FirstMame",
= B rrom "LastName", C."ZipCode", CONVERT(CHAR(10),
= = "BirthDate") AS
B e DD Z7City” FROM dbo.Customer C The Visual Studio plug-in allows
o.ipCode
— BEﬂL"-’EIE;P(\é(irﬁustomerld > @V0) AND(" Custornerld") you to see the transformed SQL
. oy A oo HERTRAMENED statement by hovering the mouse
+ IrstiName
= LIKE(RTRIM{@V4])+ ("% AND C."ZipCode" LIKE on the Original Statement_
(RTRIM({@V5))+ ("% R
. AND "BirthDate” LIKE(RTRIM(@VE))+ (%) AND AND
|| 7 City"
ty N
. LIKERTRIM(@VT))+ (%) AND il AND
[ (Z."ZipCode"=C."ZipCode"]) ORDER BY
P P
I - . AND
- ustomerld
| LIKE RTRIM(:COB@84A-BIRTHDATE-FILTER) || %' AnD
I Z.city
| LIKE RTRIM(:COB@84A-CITY-FILTER) || ["%% anD
| Z.ZipCode = C.ZipCode
[ ORDER BY CustomerId

ju
=
=]

m
®
T
al
o=
oom
=n
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Dump Processor




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

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

= Dump Processor consists of the following demos:

= Plugin
= CSharp Main
=  Plugin-JSON

= |nstalls a dump processor based on the abstract BaseDumpProcessor class.
= The Dump Processor will produce a formatted report when a program crash.

= Refer to Dump Processor for more details.

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

Dump Processor - Plugin: How to demonstrate

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

= Step 2: Start the Raincode
debugger

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

nq Ble Edit View Project Buid Debug Test Anshze Tools FEitensions Window  Help
El-1 T, b Continue ~ | 5 | @ .5
_' Process [9608] relrun.exe - Lifecycle Events - Thread: [8400] Main Thread

T P-5.
5 PIC $3(3) COMP-S.
0US-PARM PIC X(1).

LINKSGE SECTIO.

COMPUTE RES = LHS / RHS )
DISPLAY RES
G0BACK | Exception User-lnhandled

| SystemDivideByZeroException: ‘Attempted to divide by zero.

1 x

Search (Cirl-Q) P DumpProcessarSample Signin R, - o X
LR IERE-RAF 3 s EX
- Y Stack Frame: OTHERPROCEDURE DIVISION

4CPU (% of all processors)

— % o 100

0 0

Summary Events Memory lisage CPU Usage
Events

= Show Events (1 of 1}

Memary Usage

B Take Snagshot
CPU Usage

® Record CPU Frofile

Hame
> OTHERIOTHERPROCEDURE DIVISION Lime 22
[Extemal Code]

[« ODY Line 25
CRASH crash!PROCEDURE DIVISION Line 15

[EIERY Breakpoints  Exception Setfings  Command Window - Immediate Window  Output

= Step 3: Click continue or close the application window to exit the debugger
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Dump Processor — Plugin: How to see output

=  Open the dump.xml from solution items

a-

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

iew Drojet Build Debug XML Tet Apshae ook Egtensions Mindow Hep

- £ | Dumpbrocessorsample
MWD -] vebug - AmCPU - I Stat RainCode Debugger - 3 | (@ ,

file="CRASH,C0B" ssserbly="CRASH, Version=1.8.0.0, Cultureneutral, PublickeyT
"PIC S3(4) USAGE COM

“PIC S0(4) USAGE COMP™»

PIC S9(8) USAGE COMP™:
I — Lue.
e 080800000 /hesva Lus

IL-CO0E™ typea"PIC $9(3) US:
<textualue890899809< /textvaluey
ehexvalue>0u00800000< Mexvalu

bfield:

type="PIC 59(5) USAGE COMP-57>
3</textvaluer

Type="PIC 59(5) USAGE COMP-5">
2¢/textvaluer
18 50xDR00BD2AC hexvalues

<var name-"WS-TXT" type="PIC X(8)">
<textvalueCONTENT< /textvalue>
<hexvalue»axd J4F4E5I454ESH20< nexvalues

g="COBOL" fLle="OTHER. (O
*PIC 53(4) USAGE Con

9000¢ /textvalue>

xvalue s0x2328¢/hexvalues

0n-1.8.9.0, Cultureneutral, PublickeyTokennull®>

"PIC S3(4) USAGE CONP™»

AIN

WE-o-5F F-
I3 Solution DumpProcessorSample’ (2 of 2 project:
Solution fems
=) dumparml
a[@ README txt
4 568 DumgProcessomlugin
b = Properties

4 [l DumpProcessorSampie
b =8 References
@ crnshicob
3 cthercob
&l oterdcob

Solution Explorer

& Misc
Encoding Unicode (UTF-8)
Output
Schemas
Styleshest

Encoding

Character encoding of the document.
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Dump Processor — C# Main: How to demonstrate

= Step 1: Open the solution
from the folder Compiler -
Dump Processor — Csharp
Main

= Step 2: Start the Raincode
debugger

Execution will hit a breakpoint in
COBO0O01.cob on the CICS ABEND
statement

D Fie Edit View Poject Buld Debug Test Anslyze Tools Extensions Window Help

SRR |9 -

- P Continue +

B

@ -

Search (Ctrl+Q)

LIV 2 )

3

# -

p

CustomDumpProcessor

Stack Frame:

COBOD1IPROCEDURE DIVISION

Process:  [9024] Runner.exe B

Lifecycle Events = Thread:  [7376] Main Thread

COBOOL.cob + X

IDENTIFICATION DIVISION.
PROGRAM-ID 08001
DATA DIVISION.

WORKTNG-STORAGE SECTION.

@1 SOME-TABLES.

02 TBL OCCURS 2

3 TBL-8 PIC X(2).

3 TBL-1 PIC 53(7) COMP-3.
02 STTBL PIC X(16) OCCURS 4
R@ PIC 59(3) COMP-S.

RL PIC 59(9) COMP-5.

R2 PIC 59(9) COMP-5.
PROCEDURE DIVISTON.

© EXEC CICS
ABEND ABCODE ("MYAB")
END-EXEC
EXEC CICS;
RETUR| Exception User-Unhandled rx
END-EXEC
‘ RainC ime.Exceptions.QIX. MY

This exception was originaly thrown at this callstack:
[External Code]
RainCode Generated COB001 proc$PROCEDURE DIVISION(RainCodel
»

View Detais | Copy Details
4 Exception Settings

reak when this exception type is user-unhanded
Except when thrown from:

[ cosoot

Open Exception Settings

Edit Conditions

© No issues found

Search (Cirle £}

Name

T Locols Watch 1

7 Ready

M

Type

Call Stack
Name
[Extemal Code]

) COB0OTICOBODIPROCEDURE DIVISION Line 14

[Extemal Code]

Runner. exeRainCode: Test MyRunner:Main(stringl] args) Line 32

Exception Settings ow

Call Stack [T

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

In; 14

Immediate Window | Output

AIN

Ch: 12

Signin A,

Diagnestic Tools

8B ] Qi
Diagnostics session: 0 seconds
| 105 |

4 Events

sa01dx3 wea|  110]dxg uonog

|
4 Process Memory v
100 100
0 0
4CPU (% of al processors)
100 100
0 0

Summary Events Memory Usage CPU Usage
Events

@ Show Events (1of 1)

Memory Usage

) Toke Snapshot

CPU Usage
® Record CPU Profile

-

SPC

CRLF

£

15 € Demos 'Y nocluster «

AT
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Dump Processor — C# Main: How to see output

Open the dump.xml from solution items

The file contains the working
storage of COB0OO1.cob time
of the crash plus the variables

of the CICS Exec Interface
Block (EIB)

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

Search (Ct £ CustomDumpProcessar
{0 0| @ - WP 9 - | Debug - anycPU - s S @,

dumpxml & X
ing="utf-8"7>

nHYABE /exceptions
<positions[CICS) COBBBL.cob:15¢/posit
<callstack depth="1">
<entry module="C0BORL" position="[CICS] COBG@1.cob:ls® />
</callstacks
S crununit module =17
COBB81" lang="COBOL" file="CORBAL.COB" assembl
<var name="RETURN-CODE™ type="FIC S8(4) USAGE COMP™>
<textvalue>eeee</textvalues
<hexvalue Xexee00</hexvaluex
</uars
<var name="SORT-RETURN"

wogie0y  muo)

S <module n 08801, Version=1.8.8.8, Culturesneutral, PublicKeyToken=null">

"PIC 59(4) USAGE COMP™>

<hexvalue @xeeenc/hervalue>
<funrs

<var name="SOAT-CORE- ype="PIC 59(8) USAGE COMP™>
<textvalue)8080BOBA</ textvalue>
<hexvalue 58x00000000< hervalue>

</var>

<var names"TALLY" types"PIC 3(5) USAGE COMP™
<textvalue»86B0B</ textvalues
<hexvalue 58xe@009090</ hexvalue>

</uar>

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

- name="TBL-8[1]" type
<textvalues</textvalue
<hexvalue>@x20202020</hexvalue>

efstructs
<struct nar
<var name="TBL-8[2]" type
<textvalue</textvalues
<hexvalue@x20202020</hexvalues
ar>
r name="TBL-1[2]" type="PIC S3(7) USAGE COMP-3">
<textvalue>8000000</t:
<hexvalue>@xP000000C< /hexvalue>
© Ho issues found

Show output from:  Debug. - =3

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

368\Repositories\Dencs\Conpiler - Dump Processor - CSNarp runner\Runner\bin\Devug\RaLnCoaeLegacyRuntine.dll’. Skippe loading symbols. Module is opt—
azta: ve)+ | naried AR rrin B8\ Bmnc T i<\ e\ i Tar: + M Brnracsnr - r<h - v\ B2 et Tt mriare 4110 Siinmart Tnatin " =%

Signin B, =] X

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

Solution Explorer [ g

ML Document
P

& Misc
Encoding
Output
Sehemas
Stylesheet

Unicode (UTF-8)

Encading
Character encoding of the document.

AIN
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Dump Processor — Plugin - JSON: How to demonstrate

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

= Step 2: Start the Raincode
debugger

0 Fle Edt View Gt Project Buid Debug Tet Apshyre Took FExtensions Mindow Help

: Process: [1732] rorun.exe -

P Continue ~ & | 5 | & .
Events ~ Thread: [6340] Main Thread - Y

LIV IE - R S
Stack Frame: HELLO'BEGIN

-H P9

vaLue FHOH

vALUE FSAT'.

Excaption User-Unhandied =X

RainC i diti

bol Exception: Division by zero
1 This exception was originally thrown 2t this call stack:

TTBL-  PIC S3(3) COMP-3.
R PIC S8(5) COMP-5.

77 R1 PIC 59(5) COMP-5.

77 B2 PIC 59(3) COMP-5.

SPROCEDURE DIVISION(RainCodeLegacyfu

HELLO procSBEGIN[RainCoselegacyRuntime Core Exect

* 0 HELLO-H1S6.

4 Exception Settings
TO A-NATIONAL| ] Break when this

ption type is user-unhandied
Excapt when thrown from:
O Hewo

Open Exception Settings | Edit Conditions

P

JSONDumpProcessorExample

==

vALUE FTUET. 4 Events
VALUE [MED?. ng
VALUE FTHUE. —
VALUE FEREY. 4 Process Memory B) | V& @Pn.
b b

Diagnostic Toals

+ A
= 4 BS

Diagnostics session: 0 seconds (838 ms selected)

4 CPU (% of all processors)

=R Summary Events Memary Usage CPU Usage

Events

= Show Events (107 1)
Memory Usage
T | @ TakeSnepshot

CPU Usage

® Record CPU Profile

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

module VERBS.cob.

Mo issues found

~ 1 X Call Stack

Search Depth: 3+ MName
© HELLOMHELLOBEGIN Line 42

Valve Type

= Step 3: Click continue or close the application window to exit the debugger
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Dump Processor — Plugin - JSON: How to see output

= Open the dump.json from the solution items

0 Fle Edt Vew Gt Poject Buld Debuy Test Amze Took Edensions Vindow Help
EN R -2 Rd » & -| Debug ~ AnmyCPU ~ b Start Raincode Debugger = %

dumpjson = x [LEEIS b JSONDumpProcessorExample rcproj
Schema: <No Schems Selectsd>

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

xagjoa)  1ai0jdig ;aAag

), Culture=neutral, FublicKeyToken=null",

¥l

1SONDumpProcessorExample

RAIN

Se Curl P-
53] Solution ISONDumpProcessorxample’ (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
5§ packages config
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Custom Logger




Custom Logger

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

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

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

= Demonstrates how to create and register multiple loggers.

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

For more details, see Logging.

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

Custom Logger — How to demons

= Step 1: Open the solution
from the folder Compller . IDENTIFICATION DIVISION.

PROGRAM-ID. HELLO.
ENVIRONMENT DIVISION.
Custom Logger CONFIGURATION SECTION.
DATA DIVISION.
WORKING-STORAGE SECTION.
01 HELLO-MSG PIC X(12).
LINKAGE SECTION.

Microsoft Visual Studio Debug Console

= Step 2: Select Start

without debugging(Ctrl +
F5).

ompiler - Custom L

key to close this window .

(process 11576) exited with co

~ # Solution Explorer

-
Ln:11  Ch:29 SPC  LF

- R X
Blo-saa [« #=
Search Solution Explorer (Ctrl+) R-

&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 &[5 main
4 &4 Dependencies
b @ Analyzers
b @ Frameworks
b '@ Packages
b B3 Projects
4 8¢# Customlogger.cs

-

*%, Customlogger
4 & cs CustomLoggerMain.cs

TREXx

-

*%, CustomLoggerMain
mylog.txt

+B

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

RAIN
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Custom Logger — How to see output

® 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
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Legacy with database access - Csharp main




Legacy with database access - Csharp main - Introduction

= 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

= |n 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 access - Csharp main - How to demonstrate

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

BN CAWINDOWS\system32Ziemd.exe - [N} X

= 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
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Legacy with database access




Legacy with database access

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

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

File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctrl+Q) P
Q- -1 Iy S P Continue - | 57 (@ <50 om O[> ¢ 2t [ Fliy n -
Process:  [43124] rclrun.exe - Lifecycle Events ~ Thread: [46616] Main Thread ~ X Stack Fframe: COBO001!PROCEDURE DIVISION M -

=  Step 2: Put a breakpoint on the

@ Application Insights ~ <

COB001.cob +# X

19 ITEM_PRICE
20 FROM
GOBACK statement 2
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 = @
o DISPLAY ITEM-NM-ENG ITEM-QTY
38 PERFORM FETCH-CURO1

END-PERFORM
EXEC SQL

CLOSE CUR@1
END-EXEC
GOBACK

= Step 3: Start the Raincode
Debugger o

B R

& o

FETCH-CUR®1.
EXEC SQL
FETCH CUR@1 INTO
s ITEM-NM-ENG,
ITEM-QTY,
:ITEM-PRICE
END-EXEC

Wwwwww oW w

5

SE8oa

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
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Legacy calling Csharp with Helper class




Legacy calling CSharp with helper class

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 copybook W-STRUCT
of COBSQUARE.cob. W-STRUCT has a complex structure.

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 class - How to demonstrate

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

= Step 2: Start without debugging (Ctrl- Output
F5)

Microsoft Visual Studio Debug Console - [} X

- Legacy Calling Csharp with Helper Class - Csharp Main

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

RAIN[EY S50
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Standalone SQL Conversion




Standalone SQL Conversion

Illustrates 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 script-based transformation

Input is taken from the file db2example.sql

dbZexampletransgl © = > [0S README.bxt
b-ev Al -w(E-r |
SELECT CONVERT(CHAR(11), C."CustomerId"), SUBSTRING(C."FirstName", 1, 5), (SUBSTRING(C."FirstName", 1, 1))+('.")
CONVERT(VARCHAR(40), " '
C."CustomerId"”

The output is written to
db2example.tran.sql

, COALESCE(C."LastName", ==
), C."ZipCode", C."BirthDate", Z."City" FROM dbo.Customer C, dbo.ZipCode Z WHERE(Z."ZipCode"='1@@8') ORDER BY = *

Yoqjoo,  Riojdig g

The rewrite procedure’s
impact is not visible in
the output file as they
convert the input before
conversion.

Ln:1  Ch:287  Col: 109 TABS  CRLF
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File Access via FileConfig




File Access via FileConfig - Introduction

= When not running in the context of a JCL, legacy programs need the help of a FileConfig to locate external files.

= A FileConfig is an XML file that links logical file names to the actual file names on the disk.

= A FileConfig can contain many attributes that depend on the file type.

=  The logical and physical name is sufficient for this demo

= This demo uses FileConfig to write to a file

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

RAIN[EY SE50
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File Access via FileConfig - Demo

= This demo uses FileConfig to write to a file.

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

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

| OutputFile.txt - Notepad — O x
File Edit Format View Help
Pencil 110 1.50 . '
Ballpoint pen 100 3.75 Tt*;fn‘?‘gst“;:t"F‘flst‘jj'“ed as a sokuey
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 strings are declared as PIC N(n) USAGE NATIONAL.

Each character is represented by two or four bytes.

Numeric edited variables can also be declared with USAGE NATIONAL.

Supported operations are:

=  computations,

output to the console,
= viewing values in the debugger,

= reading and writing'to a database.

RAIN[EY SE50
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National Characters Output on Console

= To compile programs with the embedded national characters, MOVE N'{#5 ! ' TO
REC, the compilation command line must contain the following option:
StringSourceFileEncoding = utf-8

= National 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.

RAIN[EY S50
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National Character Output on Console — Demo

This demo shows how national characters can be written to files

This demo reads English and Japanese descriptions from a table file

Step 1: Open the solution from the folder Compiler — National Character Output on Console.

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

o= — =T S aRT L ET ...
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User defined function to implement a coding guideline




User defined function to implement a coding guideline

Using the Raincode scripting language, create a user-defined function to implement a

coding guideline.
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 function - How to demonstrate in Normal flow

. : h n n . Solution Explorer > o x
Step1l: Right-click on "CobolGotoUDF" from the solution explorer and aalo -8 +=]
Search Solution Explorer (Ctrl+;) P~

select the "Rebuild" option.

‘obolGotoUDF.rcproj GOTOCBL.cob + x EHTARVIRS
IDENTIFICATION DIVISION.
PROGRAM-ID. GOTOCBL .

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
DATA DIVISION.
WORKING-STORAGE SECTION.
01 WS-X PIC 9(e1).
LINKAGE SECTION.
PROCEDURE DIVISION.
PARA-O.
DISPLAY 'IN PARA-©' |
MOVE 1 TO WS-X
GO TO PARA-1 PARA-2 DEPENDING ON WS-X
DISPLAY 'IN PARA-@ AGAIN'
STOP RUN.
| PARA-1.
DISPLAY "IN PARA-1'.
[ GOBACK.
PARA-2.
DISPLAY "IN PARA-2'.
GOBACK.

Step 3: Start the Raincode Debugger.

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

debugger.

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

a [ GotoUdfres

& ) README.txt

4 I FabalfasalINE

< & Build

([ Rebuid
Clean
Pack

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.

[2022-87-01 09:05:10.473] [1] [WARNING] [RainCode.Core.Comm
ubject to change at any time.

IN PARA-©
IN PARA-1
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User defined function - How to demonstrate in Error flow

= Step 1: Click on "CobolGotoUDF" from the solution explorer.

= Step 2: From the displayed xml lines, uncomment i.e remove tags <!-- and --> from the line "
<UserDefinedParameters>:ScriptPaths="$(SolutionDir)"
:UserDefinedValidationProc="GotoUdf.Validate"</UserDefinedParameters> “ and save the changes by
pressing Ctrl +S.

Solution Explorer > 0 x
ndlo-sa@| 4=
= Step 3: Right click on "CobolGotoUDF" from the  |se souion Explorer o Al
R T . " . a3 Solution 'CobolGotoUDFCompilerDemo' (1 of 1 project)
solution explorer and chose "Rebuild" option. 4 B soluton fems

a [ GotoUdf.rcs
8 E) README.xt

4 CabalCasal INE
4

¢ ksl Build

[ Rebuid
Clean
Pack

Error List + X [elii)
L Step 4: The coO mp] |at|0n fails’ and | Entire Solution - |[® 1Eror || A 0 Wamings || @ 0 Build + IntelliSense  ~ Search Error List Pl
" Code Description Project File Line Suppression State
yo u Se e t he e r ro r m e ssage " G Oto [x] Go to statements are not allowed when working for XXXX Corporation! CobolGotoUDF GOTOCBL.cob 13

statements are not allowed when
working for XXXX Corporation!" in
the Output tab.

RAIN[EY SE50
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Timeshift

Timeshift is a feature that enables you to run programs at any particular time. It

accomplishes this by manipulating the current date and time built into the Raincode
runtime.

With some additional programming, this mechanism can be further expanded to
include the current date and time in embedded SQL.

RAIN[EY SE50
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Timeshift - How to demonstrate

= Step 1: Execute the script "Stored
Procedures.sql” and "Stored
procedures_TimeConversion_Raincode.s
gl in the Bankdemo database.

Bticks / 36000000000.9), Bstarting dats

@ticks / 10008080.8), @dateTimeResult

= Step 2: Start the Raincode debugger

Expected Output:

12041818082831+000

RAIN[EY S50
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RadaR - Raincode Database Runner

= RadaR (Raincode Database Runner) allows the execution of the code compiled by the
Raincode legacy compilers locally on the server that hosts the database. This minimizes

latency and maximizes communication throughput between the program and the
database.

= This demo compares the traditional client/server approach with RadaR

RAIN[EY S50
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RadaR- How to demonstrate

Prerequisite:

Raincode Stack installation is to be done on the database server. For more details on
installing Raincode Stack, refer to the readme available in the folder Benchmark —
VsamSql with RadaR under solution items.

How to run JCL without RadaR:

Open the solution from the Benchmark=VsamSql folder with RadaR and press the start
Raincode Debugger on the main menu; it will execute the JCL without RadaR.

(JCL runs a PGM=FSET as a second step)

RAIN[EY S50
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Output - JCL without RadaR

= Once the demo is executed successfully, the output file (SYSLOG.JCLO02.txt) will be
available in the folder SYSOUT at C:\ProgramData\Raincode\Batch.

Output:

8 SYSLOGJCLO02.txt - Notepad

e e The output without RadaR
et e shows that both steps
, were executed successfully,

JCL: C:\Raincode360\Repositories\Demos\Benchmark - VsamSql with RadaR\RadarDsn\JCL0@2.jcl

and the second step took

Step Name Proc Step Return Cod Sequence Bytes Read Bytes Written Step Duration 17 d
sTEPoor 0 1 X : sl secondas.
STEP@@2 ] 2 9 2 ©0:00:17.0244880

Job Overall Stats:

eps:

Job Start Time: 12:50:22

Job End Time: 12:50:41

Job Duration: 00:00:18.5412101
Result Code: NORMAL - CODE(@) RC(®)

RAIN[EY SE50

Advanced Showcase




Output - JCL with RadaR

How to run JCL with RadaR:

To make the JCL run on the database server instead of the client, open the PowerShell
from Tools->Command Line -> Developer PowerShell and run FSET.ps1.

Expected Output:

8 SYSLOGJCLO02.txt - Notepad - u] X

File Edit Format View Help
BYSLOG -- raincode360-vm

Date: Friday, May 3, 2024

Version: Raincode JCL v4.2.323.0

User: raincode360-vm\Martin .

Accounting Information: Th tp t th R d R
e € output wi adad
Job Name: JCLee2

Job Number: 0000000098

_ shows that both steps

Restart Step:
DSNAME :

cL: C:\Raincode360\Repositories\Demos\Benchmark - VsamSql with RadaR\RadarDsn\JCL@@2.jcl We re exe c u te d S u Ccessfu I |y
V4

Job Step Stats:

e o O e R T R g and the second step took
TEP
Loy . - : o

E— — 2.6 seconds.

Steps: 2

Job Start Time: 13:02:41

Job End Time: 13:02:45

Job Duration: 00:00:04.1941841
Result Code: NORMAL - CODE(@) RC(0)

RAIN[EY SE50
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RadaR - Comparison of outputs

L
- -
.\‘ C%'
-~
’

17 SECONDS 2.6 SECONDS
PERFORMANCE BOOST = 6.3
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Raincode Console

= Raincode Console is a tool that allows you to manage IMS, QIX and Vsam Sqgl systems in

one place.
P [RAIN[®e]i]

= Double-click on
the shortcut
(Raincode evelopment
console) placed Production
on the desktop,

QA

Development

and it will launch e
the tool in the o
Web browser Development

Production

QA

1

= For more details, refer to the Raincode Console documentation.

Welcome to Raincode Console

IMSql
IMSql
IMSq]
Qix

Qix

Qlx
VsamSq|
VsamSq|

VsamSq|

RAIN

CONNECT
CONNECT
CONNECT
CONNECT
CONNECT
CONNECT
CONNECT
CONNECT

CONNECT

AT
T
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https://www.raincode.com/docs/Raincode-Console/UserGuide/UserGuide.html#Introduction-to-Raincode-Console

= |MSql panel allows you to manage an IMS system. It allows you to view and manage
IMS/DB and IMS/TM
.[qul o Configuration ¥ CheckPoints Terminals Hosts Diagrams Catalog ™ Service Broker ¥  Monitoring ¥ CHANGE CONNECTION

Welcome to IMSql.

© 2019-2024 Raincode srl - IMSql - Privacy

RAIN[EY SE50
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Raincode Console - QIX

= QIX panel allows you to manage a QIX system such as configuring a region, transactions,
etc.

EH]I]CODE @®QIX <o Regions TDQueues Transactions Monitoring = CHANGE CONNECTION

Welcome to QIX.

RAIN[EY SE50
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VSAM Sqgl panel allows you to manage a VSAM system, such as viewing the dataset and table
mappings and deleting the datasets and their data.

[RAIN[®8D/d @ VvsamSql o Mappings CHANGE CONNECTION

Welcome to VsamSql.

RAIN[EY SE50
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Raincode Batch: JCL Interpreter

Architecture

Scaffolding of input parsers
(support for Autoedit, for instance).

Windows file system locking primitives for
synchronization

Catalog management as a reusable component
Comprehensive DF-SORT utility

Parser generator for additional utilities

Scheduler
Externalized

Focus on scale and flexibility

A Support for multi-year migration
when big bang is not an option

RAIN

AT
P T

Advanced Showcase



Raincode Batch - Introduction

JCL Contains:

= |KJEFTO1 = Legacy calling assembler
= |IDCAMS = C#launcher
= SORT = JCL examples:
= COBOL Program: = DSNTIAUL

= Launched by IKJEFTO1 = |[EBGENER

= Database access = DSNUTLIB load and unload

= Uses CICS LINK to access a PL/I

program
RAIN =20
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Demos:

= | egacy Calling Assembler =  Automatic Restart

= |egacy with Database Access —EBCDIC

=  Syncsort Translator

Version
= SORT and IKJEFTO1 = Files with National Character
= DSNTIAUL

= FBA with EBCDIC

= DSNUTILB
= Batch — File Types " zlrieve
" Generation Data Group = Legacy with MultiDatabase
= Partitioned Dataset Access
" Catalog Explorer = Unload MultiDatabase

RAIN =0
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Legacy Calling Assembler




This demo is an example of a JCL executing a COBOL program with no database
access.

The COBOL program illustrates how to call a subroutine written in Assembler.

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

RAIN[EY SE50
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Legacy Calling Assembler — How to demonstrate

= Step 1: Open the solution from the folder Batch - Legacy Calling Assembler

= Step 2: Start Raincode Debugger, and after successful debugging, it will calculate the difference between two
dates.

Yiew Bowct Buld Debug Tt Amwhue Jook Egleasions Window Help : £ Baich - Logacy Caling Assemblor

ie-o|8-2 @]9 - -] g -| Aycru - P Strt RainCode Debugger = | 5 | (@ 2 b

Sjaoy apsauberg

DIVISION.
coaeeza.

secTion . . <20 Solution Batch - Legacy Callng Assembler (1 o1 poject
Solution fems
[ Poa2
» Feference:
B AsnenzAasm
[ cosamzacon
[ scuomza i

gy miod iag

1,071
WK1, X' FOFBFOF OFBFAFaFE"
PRI, WK1
we2,012

K2, X" FOFRFOF SFBFOFOFS"

30haurs age | 3 aush, L chargs

Show output from: Debug
Starting init provider
Finished init

AnsenklL ar\ POG JCLO24 21
Starting locking servicalsis
+ Locking service active:18101
Start execution Ph
Start execution of steps
STEMON1 =3 Start EXEC Co\repositories\reincoce-S6\Bstch - Legacy Calling Azsembl er\PA\bin\Debug \COBA2A 11
Starting retrievecomectionstring
Finishing & with incorrect data
[3928-83-35 16:15:18.108] [1] [WRING] [Raincode.Batch): Missing registry keys. Configuring with defaults.

Finished init provige
© BEFORE: 19651134 20001124
AFTER © 19651124 20201134 09550000

STEPOB3/1 => HAMAL - RC(8)
Stop execution of steps / catalog clesrup

5 : 30 Findshed with status: HORRL - CODE() AC(R)

008000000055 : LockingService Shutdown()

The target process exted mithout raising a CoreClR started event. Enure that the target process s canfigured to use MET Core. This may be expected if the target process did not run on .JET

The program ‘[13164] submit.exe’ has exited with code O (Bx8)

AN = ='®
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SORT and IKJEFTO01

RAIN =0
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SORT and IKJEFT01

= Connect a COBOL program to the BANKDEMO database via IKJEFTO1

Step 1: Open the solution from
the folder Batch — Legacy with
Database Access

Step 2: Press Start
Raincode Debugger to
compile and run the
project

b e Edit  View

Project  Build Debug Test Apalyze

- Bre W = & | Debug ~ AnyCPU

o1 Jalojdx3 J3nI35

xoq|o

COBO03Acob + X

1 [ IDENTIFICATION DIVISION.
PROGRAM-ID. COBO@3A.
ENVIRONMENT DIVISION.
INPUT-OUTPUT SECTION.

FILE-CONTROL.

SELECT DD1 ASSIGN TO DD1
ORGANIZATION IS LINE SEQUENTIAL
ACCESS MODE 15 SEQUENTIAL.

DATA DIVISION.

FILE SECTION.
FD DD1 RECORD CONTAINS 2
01 R-DD1.

@5 W-DD1 PIC X(200).

WORKTNG - STORAGE SECTION.
01 A PIC X(30).
COPY SQLCA.
81 W-REC.
62 W-CUSTOMERID PIC 9(4).
02 W-FIRSTNAME PIC X(40).
02 W-LASTNAME PIC X(
02 W-ZIPCODE PIC X(4).
G2 W-CITY PIC X(48).
82 W-1 PIC 999999
EXEC SQL
DECLARE CUR@1 CURSOR FOR
SELECT
' | €. CUSTOMERID,
100% - € Noissues found

Output
Show output from:  Source Control - Git

Opening repositories:
C:\repositories\raincode-360

Error List [aiany

Toals

4 martin, 1 day ago | 1 author, 1 change 12 Ch:21 100% =~

Window Help  Search (Cirl+Q P
B n

Extensions

P Stant RainCode Debugger = 5

Rl JCL003AJd & x
//S¥SIN DD *

DELETE JCL@@3A
ASTC

SET MAXCC=8

7*
//STEPBAZ EXEC PGM-IKIEFT1
J/SYSPRINT DD
£ /SYSABOUT
£/SYsoBOUT
#/SYSUDUMP
//DISPLAY
#/s¥souT

//SYSTSPRT
f/o0 DO DSN=]1CLB@3A.FILESL,

DD
0D
oD
0D
oD
DD

f/SYSTSIN DD *
RUN PRC

END
™
//STEPB@3 EXEC PGM=SORT
i //SYSOUT DD SYSOUTE
N //SORTIN DD DSN=]CL@@3A.FILE@1,DISP=SHR

//SORTOUT DD DSN=JCLB@3A.FILE@2,

FISYSIN 0D *
SORT FIELDS=(85,4,CH,A)
SUM FIELDS=(129,9,2D)
OUTREC FIELDS=(85,4,C
/=

@ Mo issues found

Batch - Legacy with Database Access

(COBBB3A) PLAN(COBBO3A)

i DISP=(NEW, CATLG,DELETE) ,RECFM=LSEQ, VOL=SER=DEFAULT

i DISP=(HEW,CATLG,DELETE),RECFM=LSEQ, VOL=SER=DEFAULT, LRECL=34

4 martin, 1 day ago | 1 author, 1 change | Ln: 25

AIN

Example: sort then aggregate the number of existing customers per zip code.

1 - a x
© I

& LiveShare 2

i .

@E-|o-5 8B f=
Explorer (Ct P~

5031 Solution ‘Batch - Legacy with Database Access' (1 of 1 pre
b Solution ltems
4 [ rooz

+& References

[@ coso03Acob

[W JcLo03ajel

[@ saicacpy
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SORT and IKJEFT01 — Where to See Output Files and Job Queue

= Qutput and job queue created will be available at C:\ProgramData\Raincode\Batch

Navigate to the
DefaultVolume folder to
the see output files

Navigate to the SYSOUT
folder to see the Job
Queue

Output of the job that just
ran, together with the
previous run’s output is
available here.

The highest number
represents the most recent
run.

This PC » Windows (C:) » programdata * Raincede » Batch » SYSOUT »

Ll

-~

Marme

JOEBOODDOO000T . JCLOD3A
JOEBOOODOOO002.JCLO03A
JOBODOOOOD003.JCLO0GA
JOBODOOOOD00S. JCLO0GA
JOBODOOOOD00S5.JCLO0GA
JOBODOOOODO0E.JCLODIA
JOBOOODOOOOOT JCLODSA
JOBEOQOO000008.J0B00
JOEODOD0D000S.JOBO0T
JOEOOOO000010.JOB00T
JOEOOOO0D00T1.JOBO0T
JOEOOOD0D0012.JOB00T
JOEBOOOD0D0013.JOBO0T
JOEOOOD0O0014.JOB0O0T
JOEOOOD000015.J0B00T
JOEBOODDODO0TE.JCLODIA
JOBODODOD0ON7.JOBOOT

|| Sysoutlock

Date modified

6/4/2020 10:42 AM
6/4/2020 10:53 AM
6/4/2020 2:04 PM
6/4/2020 2:12 PM
6/4/2020 2:14 PM

o

020 8:35 AM

) 11:31 AM
) 11:33 AM
) 11:33 AM
) 1:47 PM
57 PM

6/10/2020 S:42 AM

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
LOCK File

RAIN

Size

TKE

AT
T
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Legacy with Database Access — EBCDIC Version

RAIN[EY SE50
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Legacy with Database Access — EBCDIC version

= This demo produces file output in EBCDIC

= This demo is a modified version of the demo 'Batch - Legacy with Database Access'

= Differences:

®= The Encoding is EBCDIC rather than ASCII

= The files are FB rather than LSEQ

= The sort utility is installed in ASCIl mode, so the character literal C' ' (three spaces) in the ASCII
version was replaced by X'404040' to produce readable EBCDIC.

RAIN[EY SE50
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Legacy with Database Access — EBCDIC version —-How to demonstrate

= Step 1: Open the solution from the folder Batch - Legacy with Database Access - EBCDIC Version

=  Step 2: Press Start Raincode Debugger to compile and run the project

You can examine the output file (EBCDIC.EXTRACT and EBCDIC.SORTED) using the Catalog Explorer

= Step 3: Open the Catalog Explorer by
double click on the Catalog Explorer
shortcut placed on the desktop

= Step 4: Right-Click the output file and select
Edit data file from the context menu.

The output file will open in the Record Editor

- Mk i

o

1 File Edit Help

4+ HDO ¥ | = 50

v Slow Catalog fc

| A -]
¥ | X< .
» E¥ DEFAULT (13)
=1 CUSTOMER.DATA.GDG - u
21 CUSTOMER.DATAKSDS 128 | 15KB
[21 EBCDIC.EXTRACT ano | ana wn c
[Z1 EBCDIC.SORTED @i Replace..
2] INLINE.QUERY.LSEQ) | [&8 Edit data file
21 INLINE.QUERY.SECQ
[21 JCLOO3AFILED1 € Export..
[21 JCLOO3AFILED2 d | Copy Cirlel
& JCLOO3AFILED3
21 LOADZIPCOPY.INFY #< Delete De
21 NATIONALFILEOT | @]  Rename
B PROCLIBTESTICL | oy 0o
BW S¥S1.PROCLIB
| .
RAIN = ='e
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Legacy with Database Access — EBCDIC version

= Step 5: Click on the File details icon and select Code Page as 37 from the drop-down menu of Encoding

=" EBCDICEXTRACT - :DEFAULT:EBCDIC.EXTRACT - Record Editor - i X
File Tools Record Help
W @ ragesize 50 -~ Hide hex values  @IIP -~ -
@ @ C 2z (&) @ @
= Step 6: Press <Recordé> |0 *’I_I vl to searc recods> [[R]%[X]
. Record Number | ----+----1---- e e e T | e IE e I S s e
Rel oad F I I e to |oa d 51 0665Arline Prince 1680BRUSSEL 600000001
the ﬁ |e in EBCDIC. 52 8617Julio Jones 10@8BRUSSEL 000000001

53 ©@629Harland Jimenez 1000BRUSSEL 000000001
54 @641Susanne Werner 1600BRUSSEL 600006001
55 @653Wayne Kaufman 1000BRUSSEL 000000001
56 0665Kristopher Jarvis 1000BRUSSEL 000006001
57 @677Sherri Dunlap 1000BRUSSEL 0e0eeeea1
58 @689Russ Shepard 1000BRUSSEL 000000001
59 0761Beatriz Sloan 1680BRUSSEL 600000001
60 @713Katy Ryan 1000BRUSSEL 0000000081
61 @725Dane Pugh 1000BRUSSEL 000000001
62 @737Robert Ray 1600BRUSSEL 600006001
63 @749Ethan Galvan 1000BRUSSEL 000000001
64 @761Ivory Banks 1000BRUSSEL 000006001
65 @773Anibal Vasquez 1000BRUSSEL 0e0eeeedl
66 @785Cyril Zamora 1000BRUSSEL 000000001
67 0797Brigitte Khan 1008BRUSSEL 000006801
68 0809Edgar Palmer 1000BRUSSEL 0e0eeeea1
69 0821Willa Kennedy 1000BRUSSEL 000000001
70 @833Sergio Peck 1600BRUSSEL 600006001

Ready Code Page: 37 | Modify file details: Succeeded |

RAIN[EY SE50
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Syncsort Translator




= The Raincode Syncsort Translator allows for SORT and ICETOOL steps in your JCL to be executed

by Syncsort.

= Once installed, the Syncsort Translator can be invoked by invoking XSORT/SORTDTL to translate
the SORT syntax, or by invoking ICETRANS/ICEDTL to translate the ICETOOL syntax. No further

changes to the JCL are needed.

= Syncsort is a third-party sort utility that is not installed as part of the demo.

= The demo is a single JCL with each step illustrating a different sort method.

m Input Syntax Sort Type Target Syntax

1 SORT DFSORT
2 XSORT DFSORT
3 SORTDTL same as 2
4 SORTDTL DFSORT
5 ICETOOL ICETOOL
6 ICEDTL same as 5

basic
basic
basic
join

splice

splice

DFSORT (no translation)
Syncsort

Syncsort DTL

Syncsort DTL

Syncsort

Syncsort DTL

RAIN[EY SE50
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ncsort Translator - How to demons

= Step 1: Open the solution from the folder Batch - SyncSortTranslator

0 fle it Vew Gt Poedt fuid Debug Tet Amsie Jo Window  Help | Search (Col+ P | Batch- SyncSonTransiator sgin B - 8 X
©-0|@-87 6 & = || Debug ~||AnyCPU o P Start Raincode Detugger ) 85 B < R o = m
JeLoorjd & x il Sciution Explorer E
iz o eale-sa sE]

ji*  SyncSortTranslator Examples
I 8 Soltion Batch - SyncSortTranslator’ (1 of 1 project)

4 Solution ftems

= Step 2: Press Start Raincode Debugger to compile ™
and run the project e s i

//3CL801 JOB COND=(d,LT)
7

J/STEPBBL  EXEC PGH=SORT & ] sortdtlbat
//SYSOUT DO SYSOUT=# &5 wsortbat
/SORTIN DO » 8B README DX
«
0@ References
[ rcwomjer

= Step 3: Find the job output in the folder "

//SORTOUT DD DSN=FOOUT
JISYSIN DO %

C:\ProgramData\Raincode\Batch\SYSOUT iy
OUTREC FIELDS=(1,18,X,11,18)
"
h:n XSORT Example
.‘F:‘STEPBBZ EXEC PGM=XSORT
Home  Share  View J/SYSOUT DO SYSOUT=x
JISYSIN - DO
SORT FIELDS=(1,18,CH A)
« v p > ThisPC > Windows (C) * ProgramData * Raincode * Batch > SYSOUT » JOBO000000067-JCLOOT > STEPOO2 OUTFIL FAMESSOUTFIL1,

OUTREC( THIRTYTEN, TWENTYTEN)

o
~
i r //SYMNANES DD »

o Name Date modified Type Size TENTYTEN. 26 10,50

uick access THIRTYTEN, #, =, CH

7 6 1 n

[ Desktop 11572022 526 AM Data set metz fle 1K8 J/SORTIN DO DSNANE=FOOIN,DCB=(RECFN=FB, LRECL=42) .
¥ 7/15/2022 5:26 AM SEQFile 2KB 0% 8 o s ound i i MIED L

Downloads

Solution Explorer

\j: Documents

= Pictures *
Batch - SyncSortTral
STEP0O2

4 This PC

W Network

RAIN[EY SE50
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ncsort Translator - How to demonstrate

= Step 4: Open the job output SYSOUT.seq, and you can find the location for the translated output file
= SYSOUTseq X

starting translator”

Starting SyncsortTranslator : -FromJCL=true -WorkDir=workspace directory -OutputDir=C:\Users\RAINCO~1\AppData\Local\Temp\2\RC SSXLate
defaultRecordLength is Different of @ This will not permit detection of non specified LREC VALUYZw-Malua is Tonored
starting init provider

Finished init provider
"Translation finished”
"starting SyncSort™
"syncsort Finished”
"Step Done™

= Translated Output

~ | JCLO01-STEP0D2_2.dme.001.txt - Notepad

File Edit Format View Help

JFIELDS Src_@ 1 10 CHARACTER

JINFILE C:\ProgramData‘\Raincode\Batch\Defaultvolume\FOOIN.seq MAINFRAMEFIXED 42
JKEYS Src_@ ASCENDING

JCOLLATINGSEQUENCE DEFAULT EBCDIC

JOUTFILE C:\ProgrambData\Raincode\Batch\Defaultvolume\FOOUT.seq MAINFRAMEFIXED 42 OVERWRITE
/END|

RAIN[EY S50
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INLINE Query with DSNTIAUL

= ||lustrate the use of DSNTIAUL in a JCL

= Step 1: Open the solution from the folder Batch - Inline Query

o Hie [t Vew Gt Boject Buld Debwg Ter Amhme Tool  Etensons MWindow Hdp P | Batch - Infins Query LG b =
-0 8- WP 9T - Debug - AnCRU = W Stari RainCode Debugger = | I3, | [ .7 bs n = ® m

= Step 2: Press Start Raincode Debugger
to compile and run the project

08 o-ZeB| s

<12) Soluion Batch - nlne Query 1 of 1 pojec)
E

moquoay sy sans

X Refeences
A scLooss i

ISTEPOR2  EXEC P
JISYSTSPRT DO SYSOU
JISYSTSIN DD *
FUN PROGRAM(DSNTTAUL) PLAN(DSKTIALL PLAN) PARM('SQL")
enn
ISYSPRINT DD SYSOUTA*
ISYSUUMP DD SYSOUTA*
ZISYSRECES DD DSN-TNLINE,OUERY. SEQ.
00% - & Noissues found

Show autputfrom: Debg EIE]

Properies
[2021-67-81 €9:54:16.272] [1] [TAAGE] [RalnCoveLegecygatcroataset]: Serializing metagata: (C:\Prog \Bsten .meta) 5Cat:[False] NAD:[FaLse] LLSD:[False] s
0BT ©

[2021-07-21 €9:54:18.273] [1] [TRACE] [ Lebr fver. Rais J: Defauilt RainCodel egacy FileDriver Contiy e e ey
T ©

xt
[2821-67-81 89:54:18.287] [2] [TAACE] [RainCode.Core Platforn]: \ Rt E £ T, Weiting ReturnCode = 8
7

Deleting Dataset SYSTSIN : C ncode\Batcn) TR
Catalogirg Dataset SYSAECD : C:\ProgranData\Aaineode)\Batch\Defaul Vol une'\THLTHE VQUERY\SEQ. seq
Deleting Dataset SYSIN : C:\Progranbata\Raincade)Bstch\DefsultVolums \SYS\ TEMP\ J0B000000003 7\ S TEP NG T6HT 100566217109 5¢0
+ STEPBOL/2 => MORMAL - RC(@)
7 : STEPBB3/S = Start EXEC C:\Program Files\Raincose\at ch\IEBGHER. reexe
+ Binding DSH: => SYS.TENP. J0800000M037 .STEP3. DL, SYSIN
: Start BXEC (SUBMIT dmternal call) C:\Program Files\Raincode\batchh IEDGENER om
: Starting (IntemalCall) IEBGRER :
+ Cresting sequeritial output From given input INLIME.QUERY.SEQ
+ Updnting oataser dnfo TLINE.QUERY.LSEQ from INLINE QUERY. S6Q
 Updating output MetadataFilePath: C:\PrograsDuta\Raincode)Bat chiDefaultVolure!, TN TNEVQUERY\ LSEQ. reta
+ Daing & cony WITHOUT EDITING from INLINE.QUERY .SEQ to INLINE.QUERY.LSEQ
+ 1189 records copied #rom INLINE.QUERY. SEQ to IMLINE .QUERY. LSEQ
+ TEBGENER PROCESSING COMPLETE. WAKTUM CONDLTION CODE WS ©

Output file created will be available at: T e e
C:\ProgramData\Raincode\Batch\DefaultV
olume\lnline

AN = ='®
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oading Data with DSNUTILB

sequential file into a database table.

= Step 2: Press Start
Raincode Debugger
to compile and run
the project

Step 1: Open the solution from the folder Batch - Load

it Project Build Debug Test Analyze Tools Extensions Window Help P Search - Batch - Load

Any CPU ~| B Start Raincode Debugger - [> | B5 | B <& o | kg Al s

00 fle Edt View G

JCLOOTjdl # X ~ # Solution Explorer v B X

lllustrate the use of DSNUTILB for loading data in a JCL context. This demo copies the contents from a

R Signin = X

& GitHub Copilot & m

Alo-sam #=]

//STEPBO2 EXEC PGM=IKJEFTO1

Search Solution Explorer (Ctrl+;) p‘-

//SYSTSPRT DD SYSOUT=+ - ‘
//SYSTSIN DD *
RUN PROGRAM(DSNTIAUL) PLANCDSNTIAUL_PLAN) PARM('SQL') [ -
END

//SYSPRINT DD SYSQUT=+
//SYSUDUMP DD SYSOUT=+
//SYSREC@@ DD DSN=DELETE.QUERY.TEMP,

/7 DISP=(NEW, CATLG, DELETE) , RECFH=FB, VOL=SER=DEFAULT, LRECL=57
//SYSPUNCH DD SYSOUT=%

//SYSIN DD *

TRUNCATE TABLE ZIPCOPY; -
/[*

/7

//+ PRODUCE LOADFILE N

/7

//STEPEO2 EXEC PGM=SORT
//sysout DD SYSOUT=*
//SORTIN DD *
1000BRUSSELS BE
2000ANTWERP BE

@ No issues found Ln:23  Ch:56 SPC LF
Output -

PO, 00 | ®

JUDuwawoYLLs : UNLOLKLNG UZLESELs .
‘Submit.exe' (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\8.0.11\Systen. Security.Principal.Windows.d11*. Skipped loading symbols. Module i
‘Submit.exe' (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\8.0.11\Systen.Security.Claims.d11'. Skipped loading symbols. Module is optimizec
: SYSLOG=[C: \Prog; a\Raincode\Batch\SYSOUT\J0BER0A0ERB23\SYSLOG. txt]
10860@GOROR23 : Job Finished with status: NORMAL - CODE(®) RC(8)
10809@B0R0023 : LockingService Shutdown()
The thread 8488 has exited with code 8 (0x0).
The program *[10640] Submit.exe' has exited with code @ (8x0).

s001 ans0uBeIq

a3 Solution 'Batch - Load’ (1 of 1 projecty
> B3 Solution ltems
4 Ja

20 References

[ JcLootjcl

L] Ready 11 0/0~ 2 14  $8 u/Deepkumar/AutomatedTest ~ g Demos ~ [}

RAIN = el g
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Loading Data with DSNUTILB

= After the successful execution, the content will be copied in the database table.

,_y‘ SQLQuery1.sgl - sqlsrv2017.BankDemo (dirk (60)) - Microsoft SQL Server M...

File Edit View
- | #3 ~
“¥ | BankDemo =

Query Project Tools Window

P Execute

Object Explorer

Ok S

=) & sqisrv2017 (SQL Server 14.0.2027.2 - dirk)
= Databases

Connect ~

System Databases
Database Snapshots
W BankDemo
+ Database Diagrams
= Tables
System Tables
FileTables
External Tables
Graph Tables
B8 dbo.Account
B8 dbo.Customer
B8 dbo.Payment
B8 dbo.ZipCode
BEH dbo.ZipCopy
Views
External Resources
Synonyms

Help
S = | * ‘ .@Neruery .'E wey mu lﬁ‘l@
v 32 &[H] 8= 33 & | ..'j-.fn

¥ &

SQLQuery1.sgl -...Demo (dirk (60)) = X
[ ***%x%% Scpript for SelectTopNRows
=SELECT TOP (1000) [ZipCode]
,[City]|
, [Country]
FROM [BankDemo].[dbo].[ZipCopy]

comma

133 % - 4
EH Results

% Messages

Gy

{ BRUSSELS

" ANTWERP
GHENT

sqlsrv2017 (14.0 RTM) dirk (60) BankDemo 00:00:00 3 rows

AT
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Unloading Data with DSNUTILB

= |llustrate the use of DSNUTILB for unloading data in a JCL context. This demo copies the contents of a
database table into a sequential file with the DSNUTILB utility.

= Step 1: Open the solution from the folder Batch - Unload

0 Fle Edit View Gt Project Buld Debug Test Apalyze Jools Extensions Window Help | J Search~  Batch - Unload R signin
.@.

- a X
- = |Debug ~ |AnyCPU - | B Start Raincode Debugger = [> BB B3 =i o | b R = 83 GitHub Copilot & m

README. bt
I1*

= Step 2: Press Start Raincode
. 7 -
Debugger to Complle and run ﬁ;JCLBﬂl JOB CLASS=A,MSGCLASS=C

//+ CLEAN UP FILES FROM PREVIOUS RUN *

th H t J AR AR AR AR AR AR AR AR DA ] AR DRSS A
e prOJeC //STEPBO1 EXEC PGH=IDCAMS

~ & Solution Exp

2 o-s08 F=

*

51001 dsoubeiq

853 Solution Batch - Unload' (1 of 1 project)
- Solution ltems

& B READMEn
L

//SYSPRINT DD SYSOUT=# <[

J/SYSIN DD = o0 References
DELETE UNLOAD.ZIP.#| [ scLootjal
SET MAXCC = @

I*

11 rax

//+ SELECTIVE UNLOAD OF ZIPCODE TABLE *

P e

//STEP@O2 EXEC PGM=DSNUTILE

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=*

//UTPRINT DD SYSOUT=«

J/SYSOUT DD SYSOUT=#

//SYSIN DD *
UNLOAD TABLESPACE PRIMARY FROM TABLE DBO.ZIPCODE LIMIT 25
WHEN (ZIPCODE > 2008 AND ZIPCODE < 3000)

//SYSREC DD DSN=UNLOAD.ZIP.SEQ

1" DISP=(NEW,CATLG, DELETE) ,LRECL=68

Hasssrssnanssssnssnrsnnan

100 % © No issues found

Show output from: | Debug - ®n O

*Submit.exe' (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\B.8.11\Systen. Security.Principal.Windows.d11'. Skipped loading symbols. Module § &
*Submit.exe’ (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\8.2.11\Systen. Security.Clains.dl1’. Skipped loading symbols. Module is optimizec
[2024-11-18 11:10:11.211] [1] [INFO] [RaincodeBatch]: J0BRO0BORAG27 : SYSLOG=[C:\ProgramData\Raincode\Batch\SYSOUT\10BA0BO080027\SYSLOG. Txt]

[2024-11-18 11:10:11.252] [1] [INFO] [RaincodeBatch]: J0Be00BORA27 : Job Finished with status: NORMAL - CODE(8) RC(8)

[2024-11-18 11:10:11.259] [1] [INFO] [RaincodeBatch]: J0BeOOBORA27 : LockingService Shutdown()

[2024-11-18 11:10:11.370] [1] [TRACE] [RaincodeBatch]: J0BOGBORAGR27 : Stopping LockingServer.Binding

[2024-11-18 11:10:11.383] [1] [TRACE] [RaincodeBatch]: JOBOBORAOR27 : Stopping LockingServer Listener

The thread 5264 has exited with code @ (@x8).

[2024-11-18 11:10:11.406] [1] [TRACE] [RaincodeBatch]: J0BOGBORAGR27 : Stopped LockingServer Listener

The progras ‘[18608] Submit.exe’ has exited with code @ (@x@).

Solution Explorer [ETRRIEUNT
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Indexed Sequential File — Introduction

Demo of Indexed Sequential File is available in the folder Batch - Indexed File

= This demo demonstrates two aspects of the indexed files:

JCLOO1.jcl: This demo creates two indexed sequential files created at C:\Program
Data\Raincode\Batch\DefaultVolume and can also be viewed in the Catalog Explorer.

JCLOO02.jcl: reads two indexed files (one sequentially and one using the record key) to create a
report (a sequential file).

RAIN[EY SE50
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Indexed Sequential File — How to Demonstrate — JCL001.jcl

= Step 1: Open the solution from the folder Batch — Indexed File

File Edit Help

= r >
= Step 2: Click on Start Raincode Debugger to execute |~ 1 2 % =8 O 50 @ [ SlowCatalog Access

the project |A” j

= Step 3: To view the result, click on the Catalog Explorer [' + f DEEAULT (7. not refreshed) 1

: | & ACCOUNTDATA ACC File [FB [36  [07-41-2022[78 kB
shortcut placed on the desktop : | 21 CUSTOMER DATAKSDS File [FB |128 |07-41-2022|15KB
. [5 OUTPUT DATAREPORT Fle |FB 161 |07-44-2022]403 KB
= Step 4: To view the file content, right-click on the file || & outruTDATAREPORTVS File |FB | 161 |07-20-2022|493 KB
name and select “Edit data file” A" SYS1.PROCLIB PDS |LSEQ|80 | 05-00-2022
CUSTOMER.DATA.KSDS and ACCOUNT.DATA.ACC are
the created indexed files
RAIN = ='®
— T
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Indexed Sequential File — How to Demonstrate — JCL002.jcl

= Step 1: Open the solution from the folder Batch — Indexed File

Note: JCLOO1.jcl should have been executed before

= Step 2: Right click on the "JCLO02"
project and select "Debug - Start a
new instance".

= Step 3: To view the result, click on the
Catalog Explorer shortcut placed on the
desktop

OUTPUT.DATA.REPORT is the created
indexed file

Ln:20  Chi1

TABS

P Start New Instance

File Edit Help

+HADO X @

(&) 5o | &

=

v

LF

Be

1002

Build

Rebuild

Clean

Pack

Scope to This

New Solution Explorer View
Edit Project File

Build Dependencies

Add

Manage NuGet Packages...
Set as Startup Project
Debug

Slow Catalog Access _

i

’ v E® DEFAULT (7, not refreshed)

|=] ACCOUNT.DATA.ACC File |FB |36 07-41-2022| 78 KB
CLICTARMED M ATA L/ CC il LR 190 o7 41 20292 | 10 LD
I |=] OUTPUT.DATA.REPORT File |FB |161 |07-44-2022|493 KB
= OUTPUT.DATA'REPORTVS Fle™[FE [ ToT | 07-20-Z022T453°KE
fi’ SYS1.PROCLIB PDS |LSEQ| 80 05-00-2022

RAIN
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VSAMSql Indexed Sequential File — Introduction

Demo of VSAMSql Indexed Sequential File is available in the folder Batch — VsamSq|

VSAMSql is a file driver that stores data in an SQL database instead of saving them on a disk (refer to Catalog

Configuration).

= Raincode.Config.xml contains the configuration of the
Catalog

" catalogFormat=%“db” means that catalogis
stored in the DB

" catalogDbConnection=“VSAMSQL” givesthe
connection to the DB. VSAMSQL is the name of the
plan that can be find in the RcDbConnections.csv
(refer to the Map Plan Name to Actual Connection
String)

=  The mappings between DSN and table names are given
in the <datasetSglMapping> element (refer to Dataset
mapping with tables)

"lf‘.l Solution 'Batch - VsamSql' (4

4 [ solution Items

!13) Raincode.Catalog.xml
@ RcDbConnections.csv

& B README.txt
> [ cosoL

RAIN
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https://www.raincode.com/docs/BatchUserGuide/JCLUserGuide.html#Catalog-Configuration
https://www.raincode.com/docs/BatchUserGuide/JCLUserGuide.html#Catalog-Configuration
https://www.raincode.com/docs/BatchUserGuide/JCLUserGuide.html#Map-PLAN-Name-to-Actual-Connection-String
https://www.raincode.com/docs/BatchUserGuide/JCLUserGuide.html#Map-PLAN-Name-to-Actual-Connection-String
https://www.raincode.com/docs/BatchUserGuide/JCLUserGuide.html#Dataset-mapping-with-tables
https://www.raincode.com/docs/BatchUserGuide/JCLUserGuide.html#Dataset-mapping-with-tables

VSAMSql Indexed Sequential File — Introduction

= This demo demonstrates five aspects of indexed files:

JCLOO1.jcl: This demo creates two VSAMSq|I files by reading data from a database

JCLOO02.jcl: Reads two VSAMSqgl indexed files (one sequentially and one using the record key)
to create a report (a sequential file)

JCLOO03.jcl: This demo migrates a VsamSql indexed file to a flat file on disk and back

‘senerate tables’: This demo generates the creation script for tables used to store the catalog
and the data

‘senerate view’: This demo generates the views and triggers the creation script for the two
files

RAIN[EY SE50

Advanced Showcase




VSAMSql Indexed Sequential File - JCL001.jcl

This project is the same as the “Batch-Indexed File” demo, except that the output files are VSAMSql files instead of VSAM files (on

disk).
= Step 1: Open the solution from the folder Batch — VsamSql

= Step 2: Click on Start Raincode Debugger to execute the
project to execute JCLOO1

= Step 3: To view the result, click on the Catalog Explorer
shortcut placed on the desktop

Because this project doesn’t use the default catalog, you should
change the configuration (File — Change configuration) to
C:\Raincode360\Repositories\Demos\Batch -
VsamSgl\catalog\Raincode.Catalog.xml

VSAMSQL.DATA.ACCOUNT and VSAMSQL.DATA.CUSTOMER are the
created VSAM indexed files

The data is stored in a database.

i [ Catalog Explorer - C:\Raincode360\Repositories\Demos\Batch - VsamSg/\catal... —— O X
File Edit Help
+HOX | =00 D 50| @ Slow Catalog Access _

[
[7[X

’ v B9 DEFAULT (3)

QUTPUT
Sys1
¥ VSAMSQL
¥ VSAMSOI DATA

File |VSAM 36 09-11-2022| 110 KB
File VSAM‘IZB 09-11-2022| 130 KB

=] VSAMSQL.DATA.ACCOUNT
=l VSAMSQL.DATA.CUSTOMER

AT
T
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VSAMSql Indexed Sequential File - Raincode Vsam Sql Console

VSAMSQL.DATA.ACCOUNT and VSAMSQL.DATA.CUSTOMER are available under the mappings tab of the Raincode
VSAMSql console. The Raincode VSAMSql console allows you to Truncate data or delete the files.

IRAIN[®0] @vsamsSql o Mappings CHANGE CONNECTION

Dataset Mappings

DEFAULT:VSAMSQLDATA.CUSTOMER REC_CUSTOMER 1047 TRUNCATE DELETE

SQLDATAACCOUNT REC_ACCOUNT 3141 TRUNCATE DELETE

Click on one of the file name to display the data

Dataset - :DEFAULT:VSAMSQL.DATA.CUSTOMER

(B EXPORT TO EXCEL | % TRUNCATE

5 Jean Ward 1000 BRUSSEL
7 Pets 1000 BRUSSEL
29 Tracs 1000 BRUSSEL
a1 Alex 1000 BRUSSE!
53 ritt 1000 BRUSSE
85 1000 BRUSSEL
7 1000 BRUSSEL
89 1000 BRUSSE!
01 1000 BRUSSE
e 1000 BRUSSEL
25 1000 BRUSSEL
37 Haney 1000 BRUSSEL

49 Cristina Shah 1000 BRUSSEL

RAIN[EY SE50
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VSAMSql Indexed Sequential File — JCL002.jcl

JCLOO1.jcl should have been executed before

4 [Wicion
g4 Build
Rebuild

v

- Step 1: RIght-ClICk on the "JCL0O02" project 20 Chi1  TABS LF s‘ei"
and select "Debug - Start a new instance".

Scope to This
@ New Solution Explorer View

& Edit Project File

Build Dependencies >
Add »
= Step 2: To view the result, click on the Catalog ; Manage NuGet Packages..
Set as Startup Project
Explorer shortcut placed on the desktop STTe— m— .
; f(;a;;\;; ;x;\;ﬂer :Cr:\Ra’ir;c’ocVi;;ér}r()i\Rep(;s;té)x:ies\Demos\Batch - VsamSql\catal.. — O X

| File Edit Help
+HOX =0 O 50 @ Slow Catalog Access _

![AII -]

v B DerauLT 3) |

OUTPUT.DATA.REPORTVS is the created file ¥ outPuT

¥ OUTPUT.DATA
I =1 OUTPUT.DATARREPORIVS File | FbB 1ol 01-12-2022 | 403 KB I

ST

¥ VSAMSQL

¥ VSAMSQL.DATA
=] VSAMSQL.DATA ACCOUNT File |VSAM36 01-12-2022 | 0 Bytes
=] VSAMSQL.DATA.CUSTOMER File |VSAM 128 |01-12-2022 |0 Bytes

RAIN[EY SE50
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VSAMSql Indexed Sequential File — JCL003.jcl

JCLOO1.jcl should have been executed before

. This project migrates the VSAMSql indexed file
VSAMSQL .DATA .ACCOUNT
to the flat file on disk OUTPUT . DATA.ACCOUNT
and back to VSAMSQL .DATA3 .ACCOUNT

] Step 1: Right-click on the "JCLOO3" project and select "Debug - Start a
new instance”

= Step 2: To view the result, click on the Catalog Explorer shortcut
placed on the desktop (change configuration as in JCLOO1)

OUTPUT.DATA.ACCOUNT is a flat file

VSAMSQL.DATA3.ACCOUNT is a VSAM indexed files

i | Catalog Explorer - C:\Raincode360\Repositories\Demos\Batch - VsamSq[\catalog\Rainco... ~ — O X

File Edit Help

+HAOX | =8 V| 0®

Slow Catalog Access _

[an

’ v E® DEFAULT (3)

¥ OUTPUT
¥ OUTPUT.DATA

80 09-11-2022 | 0 Bytes

| |09-11-2022 |0 Bytes

36 09-11-2022 | 0 Bytes
128 | 09-11-2022 | 0 Bytes

|21 OUTPUT DATA ACCOUNT File _ER
|21 OUTPUT.DATA.REPORTVS File | Unkns -
Ve

¥ VSAMSQL

¥ VSAMSQLDATA
[21 VSAMSQL.DATA ACCOUNT File |VSA
[21 VSAMSQL.DATA.CUSTOMER File |VSA

w \/CANMS(O] DATA

File |VSA

l |=] VSAMSQL.DATA3. ACCOUNT

36 ||09-11-2022 | 0 Bytes

RAIN
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VSAMSql Indexed Sequential File — JCL003.jcl — Contd..

= Step 4: Toview the file content, right-click on the
flle name in the Catalog EXplOrer and SEleCt ”Edit 1 | Catalog Explorer - C:\Raincode360\Repositories\Demos\Batch - VsamSql\catalog\Rainco... - [m] x

H ” File Edit Help
data file”. +ADX e O 0@

All vJ

= The file will get open in the Record Editor. |

v B DEFAULT (3)

¥ OUuTPUT

¥ OUTPUT.DATA [
2] OUTPUT.DATA.ACCOUNT File |FB |80 |09-11-2022 |0 Bytes
=] OUTPUT.DATA REPORTVS File | Unkng - 09-11-2022 | 0 Bytes
s¥s1
VSAMSQL
VSAMSQL.DATA [
VSAMSQL DATA ACCOUNT File |VSAM36 | 09-11-2022|0 Bytes

Slow Catalog Access _

E‘ VSAMSQL.DATA3 ACCOUNT - :DEFAULT.VSAMSQL.DATA3.ACCOUNT - Record Editor - [m] X

<

File Tools Record Help
¥ @ | ragesize: 50+ | [V Hide hex values

Ll

O )OO VSAMSQL DATA CUSTOMER File |VSAM 128 |09-11-2022 |0 Bytes
hecorit- | O AR F] <Evte voloe 10 searh ecords ¥ VSAMSQLDATA3 ‘
e S = S S |2l VSAMSQL.DATA3 A/ B | Edit meta.. File VSAM 36 |09 11-2022 | 110 KB
1 A3 5885 088055N3383R855KS
2 35" 335" 8388 5866888+BNOSSBB5EMKeL "u': Replace.
3 ARG [1888° 8880 655+80UHONBOIBOBOK+D ||ﬁ Edit data file
4 ARBS" 788" 8885 6656808iigNBSIBD
5 AABS" h8B8" BABE" 500PBSpUNSS BB K33 e Export..
6 AABS" 385" 538" 569+B0803NBBIBROOEKD
7 AABY" 71088" 5308 BiiB0Bd50NIIBEHEIKAS
8 ARBY" 71838”3083 5ii+oB0R5ENBOIB+5+KoD
9 AABE" B35’ 3383 550885+5R" 3583805 5KaR
10 AA38" 785" 8583 UAGEAAUGNEEBEES +KES
11 A3 [i885° 8388
12 ARBY" [1888° 8880" §
13 AABE" HB88" 3887 8690838UCNBBIBPE0OKOS
14 AA3E" 833" 3387 BuBAAASEONIBBBEEIKET
15 7R85 385" 333" ApdOBABEONEBIEUIKY
16 ARBY" 388" 3807 504TIBOGNBIIBEA+OKEE
17 ARBY" 71838”3087 5+5680USBNSOIE+p +Kitt
18 AABE" 5B85" 8887 655+ 85066NSB88R 60K+
19 AABS" 885" 8587 64i+B084UNSGIB+B6PKE
20 ARG [1088" 8887 67i5680++ONBOIBSAUGKS+
21 ARB" [i88° 888" 67i568057GNBOSB+806KES
Ready | Code Page: 1252
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VSAMSql Indexed Sequential File — generate tables

= Execute 'generate_tables.bat’

= This step reads the catalog definition (Catalog\Raincode.Catalog.xml) and generate the tables
creation script (table_creation.sql)

= CATALOG_META: is the table to store the catalog information
= VSAM_META: is the table to store the DSN for which the data are in the database
= REC_ACCOUNT and REC_CUSTOMER: the tables to store the data

= The tables are already created. You didn't need to execute the Sql script

RAIN[EY SE50
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VSAMSql Indexed Sequential File — generate views

= Execute 'generate_views.bat’
= For each copybook (COBOL\ACCOUNT.cpy, COBOL\CUSTOMER.cpy) this script:

= Use the COBOL compiler (cobrc) to convert the .cpy into an .xml file containing the declaration of the
variables

= The CopybookViewGenerator use the .xml file and connects to the DB to generate the views and the
triggers creation scripts

= The views and triggers are already created. You didn't need to execute the SQL script.
=  For each copybook

= Aview is created that contains one column for each copybook’s variable with a picture clause and all the
columns of the table

= A “trigger instead of update” to update the data using the view
= A “trigger instead of insert” to insert data using the view

= A “trigger instead of delete” to delete data using the view

RAIN[EY SE50
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Step 1: Right-click on the Data Connections in the Server
Explorer of the Visual Studio and select Add Connection...

Add Connection 7

Enter information to connect to the selected data source or click
“Channe" tn chnnce a different data cource and/nr nrovider.

Data source:

Microsoft SQL Server (SqiClient) Change...
Server name:

[17216.1.4 “| | Refresh

Log on to the server

Authentication: SQL Server Authentication bt

User name: | raincode360
Password: sssssssscssssssnenes
[4] Save my password
Connect to a database

(®) Select or enter a database name:

() Attach a database file:

Adyanced...

e

TJest Connection

Step 3: Click OK, and the database will appear under
Data connections in the Server Explorer

VSAMSql Indexed Sequential File — How to connect the database

wy

=} Server Explorer

(0]

o O Lal= I

=]

@ 4 (7/|Data Conng-tinn<

2 b [ sqlserve ) Refresh

§' « B Sewers Add Connection...

g 4 O raincod T e New SQL Server Datab

) b {3 Evel reate New erver Database... |

= Step 2: Select Microsoft SQL Server and Add Connection
dialog box will appear. Fill the dialog box as follows:
= Server Name — the value of the environment
variable DB_SERVER.
= Authentication- SQL Server Authentication
= Username: raincode360
= Password: the value of the environment
variable DB_PASSWORD
= Connect to a database — Choose VsamSgl from
the list.

Server Explorer

O al= Iz
4 = Data Connections
d L, |sq|ser1.rer."u'sa mSgl.d I:I-Dl
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T

Advanced Showcase

RAIN




VSAMSql Indexed Sequential File — How to query the database

Right-click on the newly created data connection and select New Query

= The database contains two kinds of information
* The catalog

=  The data themselves

= The catalog meta-information are stored in the CATALOG_META table.
Execute the following query to see the contains of the catalog
select * from CATALOG META

 TYPE  PARENT_NAME LEVEL CATALOG_KEY FULL_NAME CONFIG

1 :DEFAULT:SYS1 1 :DEFAULT.SYS1.PROCLIE :DEFAULT.SYS1.FROCLIE <dataSet version="4" name="SYS51.PROCLIB" vo..
2 1025 D #H5YS0UT-JOBODOO000011-JCLOOT STEPDOZ_3 2 HSYS0UT:JOBOOO0000011-JCLO01 . STEPDOZ_3.5YS0OUT  #SYS0OUT.JOBOOD0000011-JCLOOT STEPDDZ_3.5YS0OUT  <dataSet wversion="4" name="JOBOODDOO0011-JCL...
3 1028 D ‘DEFAULT:OUTPUT.DATA 2 :DEFAULT:OUTPUT. DATA ACCOUNT :DEFAULT:OUTPUT.DATA ACCOUNT «dataSet wversion="4" name="0UTPUT.DATA ACCO...
4 1031 D DEFAULT:VSAMSGL. DATA 2 WSAMSOL. DATA CUSTOMER ‘DEFAULTVSAMSCL. DATA CUSTOMER <dataSet wersion="4" name="V3AMSOL DATACUS. .
5 1032 D DEFAULT:VSAMSGL DATA 2 WSAMSOL. DATA ACCOUNT ‘DEFAULTVSAMSOL. DATA ACCOUNT =dataSet wversion="4" name="VSAMSOL DATA ACC .

the CONFIG column contains the meta information about the DSN

RAIN[EY SE50
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VSAMSq|l Indexed Sequential File — How to connect the database

The table VSAM_META contains the list of files whom data are stored in the DB.
Execute the following query to see the data
select * from VSAM META

It contains two lines (one for each file) and each file is associated with one table

ID  FILE_NAME

TABLE_NAME
éSYSDA:DEFAULT:VSAMSOL.DATA.CUSTOMER REC_CUSTOMER

SYSDA:DEFAULT:VSAMSQL.DATA.ACCOUNT

1
2 3 REC_ACCOUNT

The data in the tables are difficult to read because they are in the binary format (VARBINARY)
select top(10) * from REC ACCOUNT

RID FILE data

KEY
““““““““““““““ 0xC2CS5FOF060F 1FOFOF060FOFOFOFO60F 1F4F3F8FOFOF8F3

OxC2C5FOF060F 1FOFOFO60FOFOFOFOG0F 1F4AF3F8
OxC2C5FOF060F 1FOFOFO60FOFOFOF060F 2F6F4F3FOFOFOF7...  OxC2CS5FOF060F 1FOFOF060FOFOFOF060F2F6F4F3

For each table, there is a view that shows the data in a more readable format
select top(10) * from REC ACCOUNT V

RD FILE data KEY
1 [A77]3  OC2CSFOF060F 1FOFOFOGOFOFOFOFOGOF 1F 4F 3F BFOFOFBF3

W_ACCOUNT_ID W_CUSTOMERID_ID W_AMOUNT
O«C2CSFOFOG0F 1FOFOFOGOFOFOFOFOG0F 1FAF3FS  BEOO-1000-0000-1438 832 +00001064.80
2 2 3 (xC2CSFOFOGOF1FOFOFOGOFOFOFOFOGOF2FGFAFIFOFOFOF7..  O«C2CSFOFOGOF1FOFOFOGOFOFOFOFOGOF2FGFAF3  BEOO-1000-0000-2643 70 +00004541.89

RAIN[EY SE50
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VSAMSq!l Indexed Sequential File — How to connect the database

= Triggers have been defined to modify (update, insert, delete) the data using the view

= To update the ‘W_AMOUT’ of account id ‘BE00-1000-0000-1438’
update REC_CUSTOMER_V set W_FIRSTNAME = 'Jean' where W_CUSTOMERID = 5;

= Check the data have been update in the DB
select * from REC_CUSTOMER _V where W_CUSTOMERID = 5;

FILE data KEY W_CUSTOMERID W_FIRSTNAME W _LASTMNAME W _ZIPCODE W_CITY
3008 O0xFOFOFOFSD1858195404040404040404040£04040404040...  OxFOFOFOFS 5 Jean Ward 1000 BRUSSEL

= The record can also be used to verify the contains of the dataset (VSAMSQL.DATA.ACCOUNT)

E9 VSAMSQL.DATA.CUSTOMER - :DEFAULT:VSAMSQL.DATA.CUSTOMER - Record Editor - [ X
File Tools Record Help

.‘;@ Pagesize: 50 = | [V] Hide hex values ﬂl" =5 -

() ) G )
T K BIREIX]

Record Number | ----4---- B e e T L R e e L 18----4--- 11----4--- 12----4---

1 88@1Kirk Greer 2080ANTWERPEN

2 88020wen Le 9POBGENT

3 88@3Jospeh Beard 6@8OCHARLEROL

4 8e@4Dale Huff 4000Glain
> 5 @eesiean Ward 1000BRUSSEL

6 eegsTuan Hicks 5000Beez

7 eea7Carlton Spence 38@8LEUVEN
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= Demo of Relative File is available in the folder Batch - Relative File

= This demo creates a Relative File created at C:\Program
Data\Raincode\Batch\DefaultVolume and can also be viewed in the Catalog Explorer.

RAIN[EY SE50
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Relative File - How to Demonstrate

= Step 1: Open the solution from the folder Batch — Relative File

= Step 2: Click on Start Raincode
Debugger to execute the project

= Step 3: To view the result, click on
the Catalog Explorer
shortcut placed on the desktop

CUSTOMER.DATA.RRDS is the created
relative file

| Catalog Explorer - Ch\ProgramData\Raincode\Batch\Raincode. Catalog.xml - O X |

File

Edit Help

+HOX | =5 D 50 ® [] Slow Catalog Access _

[AII

v

ACCOUNT
¥ ACCOUNT.DATA
[E1 ACCOUNT.DATA.ACC File |VSAM36  |30-06-2022|0 Bytes
¥ CUSTOMER
¥ CUSTOMER.DATA
> g CUSTOMER.DATA.GDG GDG | FB - 30-06-2022
L File |VSAM 128 30-06-2022 | 0 Bytes
[2] CUSTOMER.DATA.RRDS |File |RRFB128 |30-06-2022|134 KB
¥ EBLLINC
[21 EBCDICEXTRACT File |FB |200 |30-06-2022 | 0 Bytes
|zl EBCDIC.SORTED File |FB 14 30-06-2022 | 0 Bytes
¥ INLINE
v INLINE.QUERY
|=] INLINE.QUERY.LSEQ File |LSEQ| 57 30-06-2022 | 0 Bytes
[Z1 INLINE.QUERY.SEQ File |FB |57  |30-06-2022|0 Bytes
¥ JCLOO3A
|=] JCLOO3A.FILEOT File |LSECQ| 200 30-06-2022 | 0 Bytes
|zl JCLOO3AFILED2 File |LSEQ|34 30-06-2022 | 0 Bytes
=] JCLOO3AFILED3 File |FB 34 30-06-2022 | 0 Bytes
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Variable Length File — Introduction

= Demo of Variable Length File is available in the folder Batch — Variable Length File

= This demo creates a Variable Length File created at C:\Program
Data\Raincode\Batch\DefaultVolume and can also be viewed in the Catalog Explorer.
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Variable Length File - How to Demonstrate

= Step 1: Open the solution from the folder Batch — Variable Length File

| Cataleg Explorer - C:\ProgramData‘\Raincode\Batch\Raincode. Catalog xml — a * |
= Step 2: Click on Start Raincode File Edit Help
: A0 X | = 50 & Slow Catalog A i
Debugger to execute the project TmBsRIESY D | L Slow Catalog Access
(i )
v @ oerAULT(O)
. ¥ ACCOUNT
. ACCOUNT.DATA
= Step 3: To view the result, click, on the - ¥ CUSTOMER
i ¥ CUSTOMER.DATA
Catalog Explorer shortcut placed on the ' b @ CUSTOMERDATA.GDG GDG|FB |- |30-06-2022
desktop . [2) CUSTOMERDATAKSDS File |VSAM 128 | 30-06-2022| 0 Bytes
© 2| CUSTOMERDATARRDS File |RRFE128 | 30-06-2022| 0 Bytes
| & custoMERDATAVE | File |VB [132 |30-06-2022|23 KB
¥ EBCDIC
[2) EBCDICEXTRACT File |FB |200 |30-06-2022|0 Bytes
[ EBCDICSORTED File |FB |34 |30-06-2022| 0 Bytes
i ¥ INLINE
CUSTOMER.DATA.VB is the created variable : INLINE.QUERY
: | ¥ JCLOO3A
length file - [2 JCLO03AFILEO1 File |LSEQ|200 |30-06-2022 |0 Bytes
RAIN = =@
T
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Generation Data Group

Menu Options View Utilities Compilers Help

DSLIST - Data Sets on volume *
Command ===> N}

RAINCODE.PROJECT1.GDGROUP1.G0O001VOO
RAINCODE.PROJECT1.GDGROUP1.G0002V0O

Dsorg

PS
PS

Row 1
scroll ===>

Recfm Lrec]

FB 80
FB 80
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Generation Data Group - Introduction

= A Generation Data Group, also known as GDG, is versioning of data sets that are successive
generations of historically related data

= This Batch demo creates multiple generations of a GDG

= Created GDG and its version will be available at C:\Program Data\Raincode\DefaultVolume.

RAIN[EY SE50
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Generation Data Group — How to demonstrate

= Step 1: Open the solution from the folder Batch - GDG Processing

O Fle Edit View Gt Project Build Debug Test Analyze Tools Extensions Window Help | O Search-  Batch - GDG Pracessing Rsignin - @ x
E B-=88 = & - | |Debug | AnyCPU ~| P Start Raincode Debugger ~ > | B3 | B3 <1 % | g R = 83 Gittub Copilat &7 m
Jowootjd = x = @ Solution Explorer - B x
//3CL8O1  JOB CLASS=A,MSGCLASS=C & 2 o-=06 kL=

J AR bk R AR AR AR SRR R RER AR ARERR IR R AARR SR SRR R RARR SRS RRAREE -

Pl

//+ DELETE GDG DEFINITION AND PREVIOUSLY CREATED FILES .

= Step 2: Click on Start steveen Diee pontnaas

//SYSPRINT DD SYSOUT=+
i I *
Raincode Debugger to R ——
SET HAXCC = @
;

execute the solution /

//* DEFINE GDG WITH 3 GENERATIONS *

sj00L nsoubeiqy

& Solution Batch - GDG Processing’ (1 of 1 project)
b [ Solution Items

4 M

o0 References

[ sewoorja

BT -
//STEPBB2 EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
J/SYSIN DD = =
DEFINE GDG(NAME(CUSTOMER.DATA.GDG) - =
LIMIT(3) - =
NOEMPTY - =
SCRATCH) -
I =
[/ hnhnshnansrrasdthssashihthihndhsdtdrtiddRReRARRIRSRRE RS =
| | The JCL sta rts by ’,:;. CREATE GENERATION 1 x £

//STEP®@3 EXEC PGM=IEBGENER

deleting the output e

//5YSUT1 DD #

from the previous run

//SYSUT2 DD DSN=CUSTOMER.DATA.GDG(+1),
(if an ) " DISP=(NEW,CATLG, DELETE)
/ S
y / /% CREATE GENERATION 2 *

/ S

//STEPOBU EXEC PGM=IEBGENER

//SYSPRINT DD SYSOUT==

//SYSIN DD DUMMY -
100% ~| @ Noissues found L1 Chi1  SPC_LF
————

ey Solution Explorer (R

L] Ready 10/0~ £ 14 3§ uDeeplumar/AutomatedTest = [ Demos

= Created GDG and its version can also be seen using Catalog Explorer
e e g
RAIN == 0
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Partitioned data set - Introduction

= A Partitioned Data Set, also known as PDS, is a Data Set that contains directory and
members.

Illustrated features:

Creates a PDS (pdslib) via JCL
Usage of IEBFR14 to create a file

Usage of IEBFR14 with the PATH parameter

RAIN
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Partitioned Dataset— How to demonstrate

= Step 1: Open the solution from the folder Batch — Partitioned Dataset.
= Step 2: Click on Start Raincode Debugger to execute PO01 project.

= |t will run JCLOO1, which creates the pdslib PROCLIB.TEST.JCL with a single member named
MYPROC

= MYPROC is a JCL procedure that can be invoked from other JCLs with parameters.
= Step 3: Right-click on P002 and select Debug->Start New instance to execute P0O02 project.

= |t will run JCLO02, which has the statement “LIBO01 JCLLIB ORDER=PROCLIB.TEST.JCL”, that
indicates where the procedure can be found.

Default location for JCL procedures is SYS1.PROCLIB

Created PDS can also be seen using Catalog Explorer

RAIN[EY SE50
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Catalog Explorer

= A Graphical User Interface for accessing the (virtual) mainframe file system.

| Catalog Explorer - C:\ProgramData‘\Raincode'\Batch'\Raincode. Catalog.xml - O > ‘
File Edit Help .
+RADX|E® O 50 ® | ] SiowCatalog Access _ The Raincode Catalog Explorer allows you to
[ ] manage mainframe files, PDS (Partitioned Data
Set) and GDG (Generation Data Group), and
v ¥ DEFAULT (10) more.
¥ ACCOUNT
ACCOUNT.DATA
CUSTOMER 1
v CUSTOMER | When Catalog Explorer starts, it populates all the
> @ CUSTOMER DATA.GDG GDG|FB |- 30-06-2022 : data in the DSN view available at
=] CUSTOMER.DATA.KSDS File |VSAM 128 30-06-2022 | 0 Bytes .
[E] CUSTOMER.DATA.RRDS File |RRFE128 |30-06-2022 |0 Bytes | C:\ProgramData\Raincode\Batch\DefaultVolume
|zl CUSTOMERDATAVE File |VB 132 30-06-2022 | 23 KB
¥ EBLLAL :
) EBCOKCEXTRACT Fie |F6 1200 |20-06-20221 20408 CUSTOMER.DATA.GDG and its generation were
|zl EBCDICSORTED File |FB 34 30-06-2022 | 0 Bytes | ) .
v INLINE : created when GDGProcessing.sln was compiled
INLINE.QUERY : and executed
¥ JCLOO3A 3
|zl JCLOO3AFILEDT File |LSEQ|200 30-06-2022 | 0 Bytes
2 JcLo03AFILEC2 File |LSEQ|34  |30-06-2022 OBytes | JCLOO3A.FILEO1 and JCLOO3A.FILEO2 are output
vl Fle |FB |34 |J006:2022/0Bpes | files that were created when Batch - Legacy with
LOAD.ZIPCOPY Database Access.sln was compiled and
¥ NATIONAL
[E] NATIONALFILED1 File |FB |70  |30-06-2022|0 Bytes executed.
N | PROCLIB
L e ] PROCLIB.TEST is created when Batch — Partitioned
b vsAMSQL Dataset.sln.was compiled and executed.

RAIN[EY SE50
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Catalog Explorer — Features

= Files = Generation data group (GDG)
= Adding, replacing, exporting, deleting, = Adding a new GDG, Exporting, Deleting
renaming

= Adding generation to an existing GDG
= Editing (Record Editor)

= GDG (+1), GDG (-1)

= Partitioned data sets (PDS) = |mport/Export

= Adding a new PDS, deleting a PDS
= Adding members to a PDS

= Deleting members from a PDS

RAIN[EY SE50

Advanced Showcase




Catalog Explorer — How to create datasets

For this demonstration, we will use
GDG as an example

Add the Name of Dataset

Select Type of Dataset from the
drop-down menu

Press Ok

I | New

Volume:

Step 1: Launch the Catalog Explorer through e.g. the desktop shortcut

DEFAULT

Step 2: From the toolbar, select File > New or press +, and add the datasets (File, PDS, or GDG).

Name:

ADCD.Z110.CLIST

Unit:

Type:

GDG

File
PDS

GDG

OK | | Cancel

RAIN
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Catalog Explorer — How to save created datasets

= Step 3: Press Save. The dataset will get created in 'H;ECF{::’::“D)

the DefaultVolume folder and will be visible inthe | accounromm
Catalog Explorer. | ¥ CUSTOMER

-

CUSTOMER.DATA
B gl CUSTOMER.DATA.GDG GDG | FB - 30-06-2022

|zl CUSTOMER.DATAKSDS File |VSAM 128 30-06-2022 | 0 Bytes

|zl CUSTOMER.DATA.RRDS File |RRFBE 128 30-06-2022 | 0 Bytes

|zl CUSTOMER.DATAVE File |WB 132 30-06-2022 | 23 KB
¥ EBCDIC
|zl EBCDIC.EXTRACT File |FB 200 30-06-2022 | 204 KB
|zl EBCDIC.SORTED File |FB 34 30-06-2022 | 0 Bytes
INLINE

INLINE.QUERY
. _ .. { W JCLOO3A

If you select Edit—> Activity Log = Info, then Activity| 4 icioosasico File |LSEQ|200 |30-06-2022 |0 Bytes

Q |2l JCLOO3AFILED2 File |LSEQ| 34 30-06-2022 | 0 Bytes
Log shows all the actions taken by the user, such as . B Jclo03AFLE3 fie 18 138 |20.06.2092| 0 B

creating datasets. . v 10AD
LOAD.ZIPCOPY

NATIOMNAL

[E&1 NATIONALFILEO1 File |FB |70  |30-06-2022 |0 Bytes
PROCLIB

PROCLIB.TEST

> SYS1

> VSAMSQL

[21 ADCDZ110.CLIST |File |FB |0 |30-06-2022| 0 Bytes

-

-

-

-

Data Set "DEFAULTADCD.Z110.CLIST successiully saved

RAIN[EY SE50
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Catalog Explorer — How to add generation in the existing GDG

= Right click on the existing GDG, context menu will appear, select Add Generation

It will add generation

The latest added generation is
always set as current by default

It can be changed by right click on the
selected generation and selecting 'set
as current' from the context menu

Previously GO004V00 was set as
current, and now it’s GO0O01V0O in
CUSTOMER.DATA.GDG dataset

v ¥ DEFAULT (9)

¥ &' CUSTOMER DATA GDG

(# Gooo1von
(5] Gooo2vq SE  Replace...
lm] GOOO3V( |  Edit data file
(5] G0004V(

@ sysi.proc| 0 Bxport.

=] JCLOO3AFIL (®)  Set as Current

(5] JCLOO3A FiLuz

[2) JCLO03A FILED3

(2] NATIONALFILED1

i PROCLIB.TESTICL

(2] CUSTOMERDATAKSDS

&l ADCD.Z110.CLIST

[ GDG

=

File |FB

File
File
File
PDS
File
File
File
File
PDS
File
GDG

FB
FB
Fg

LSEQ| 80

FB
FB
FB
FB
FB
F8
FB

0

o O O O O O

RAIN

[ 05-05-2022
|05-06-2022 | 0 Bytes
05-05-2022 | 80 Bytes
05-05-2022 | Unknown
05-05-2022 | 80 Bytes
05-29-2022
05-09-2022 | 0 Bytes
05-10-2022 | 0 Bytes
05-11-2022 | 0 Bytes
05-12-2022 | 0 Bytes
05-14-2022
05-14-2022 | 0 Bytes
05-29-2022
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Record Editor — Introduction

Record Editor is a GUI-based tool that allows users to view and edit file contents and view and modify
certain metadata.

Record Editor deals with record-based files. This tool aims to let the user work with data files as a
sequence of records to provide Mainframe-like functionality.

Record Editor provides the following features:

=  Display data file contents as records

=  Edit records in binary format (hexadecimal)

=  Display records in terms of fields

=  Edit records field-wise according to declaration description
= Search records as per encoding

= Search within fields

=  Display certain metadata

=  Modify record length and the encoding =
RAIN = ='®
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Record Editor - How to launch

= Raincode Editor can be launched in two ways:

= By double-clicking on the “Record Editor” shortcut placed at the desktop

v ¥ DEFAULT (9)

= From the Catalog Explorer: ¥ & CUSTOMER.DATA GDG ebG |8 |- [05-05-2022]
[ Gooo1voo File |FB 05-06-2022 | 0 Bytes
51 GOOO2v00 File |F8 05-05-2022 | 80 Bytes
n Select the ﬁle and right_click’ the |21 GOOO3VOD File |FB 05-05-2022 | Unknown
) [® Gooo4voo File |FB 05-05-2022 | 80 Bytes
context menu will appear i SVS1.PROCLIB PDS |1SEQ[80  |05-29-2022
[21 JCL0028 Bl EDs : |File |FB |0  |05-09-2022|0 Bytes
[& scLoof & Edit meta.. File [FB8 |0 05-10-2022 | 0 Bytes
= Select Edit data file to launch B JCLO0F ym  poriace. File (FB 10 05-11-2022)0 Bytes
) (2 NaTIg #E_ . File [FB |0 05-12-2022 | 0 Bytes
Record Editor i PROCI | Edit data file ! PDS [FB |0 |05-14-2022
BICUSTS & peport. File |F8 |0 05-14-2022 | 0 Bytes
& ADCD GDG|FB |0 05-29-2022
@ Copy Ctri+C
7  Delete De
[0 Rename
% Move

RAIN[EY SE50
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Record Editor - How to load data file

Step 1:

Step 2:

Select Tool->Open from the toolbar, a dialog box will appear.

Select the appropriate metadata file. Record Editor will load the corresponding data file.

= RECEDTR.LARGE.FB.NRSK - Ci\repositoriesiraincodebatch\Raincode Batch\RecordEditorTests'\ Testinput\RECEDTRA\LARGEVFBANRSK.meta - Record E...  — O * ‘
File Tools Record Help
¥ @ Pagesize: 50+ [V Hide hex values (] oI
(e () G Om) 3
record®> | Ox| $2 W] 7  to search records EYESEAES
L T B T T e e, B e B e e i - Ty B et - L - i L' SRS S rs b |

1 [alssTsla ol Tl sl ] abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Te=[IN; T, -/ @EEEARE () _+{}] "2
2 ao00ea0801 abcdefghijklmnopgrstuvwxyz ABCDEFGHT JKLMNOPQRS TUVIWXYZ =[N, S 1@HEEARE () _+{}] s men?
3 2080000802 abcdefghijklmnopgrstuvwxyz ABCDEFGHI JKLMNOPQRSTUVIWXYZ Te=[IN; T, -/ l@EtERE () _+{}] :">?
4 /EEREREER3 abcdefghijklmnopgrstuvwxyz ABCDEFGHI JKLMNOPQRSTUVIWXYZ Tez=[1N; Y, S @R () _+{}] "2
5 a000000004 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ =[N, S l@EERE () _+{}] " o?
6 8000000005 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Te=[IN; ', S @HEEARE () _+{}] i "ex?
7 2000000006 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ =[N, -/ l@EEEARE () _+{}] i "e>? g
8 2000000007 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Te=[IN; ', S @HEEARE () _+{}] i "ex? Refer to the Record Edltor
9 0000000008  abcdefghijklmnoparstuvexyz — ABCDEFGHIIKLMNOPQRSTUVWXYZ — “-=[1\;',./~!@#$%°8*()_+{}|:"<>? documentation for more
1e 2000000009 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Te=[IN; ', S l@HEEARE () _+{}] "2 detai IS.
11 2000000010 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Te=[IN; ', -/~ 1@HtEARE () _+{}] 1 "ex?
12 2000000011 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ " -=[1\;",./~!@#3$% &= ()_+{}|:"¢>?
13 0000000012  abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ  ~-=[1\;",./~!@#$%~&*()_+{}|:"<>?
14 0000000013  abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ  ~-=[1\;",./~!1@#8% &= ()_+{}|:"<>?
15 foeeeeaa14 abcdefghijklmnopgrstuvwxyz ABCDEFGHI JKLMNOPQRS TUVWXYZ Ces[IN; ', -/l @HEEARE()_+{}] :">?
16 2800000015 abcdefghijklmnopgrstuvwxyz ABCDEFGHI JKLMNOPQRSTUVIWXYZ Te=[1N;, S 1@RE%ARE () _+{}] ime?
17 fee0000016 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Te=[1N; L, S~ 1@Rt%ARE () _+{}] :"?
18 2000000017 abcdefghijklmnopgrstuvwxyz ABCDEFGHI JKLMNOPQRSTUVIWXYZ Te=[1N; Y, S 1@RE%ARE () _+{}] im?
19 fe80000018 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Ces[IN; Y, Sl @HEEARE()_+{}] " >?
20 0000000019  abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ " -=[1\;",./~!1@#$%~8=()_+{}]:"<>? ﬂ!ﬂ
21 2000000020 abcdefghijklmnopgrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVIWXYZ Tes[IN; ',/ 1@HERARE () _+{}] :"e>? RAI N ;w

Ready

Code Page: 1252
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Automatic Restart — Concepts

= Mass update programs must perform periodic commits for various reasons.
= To make sure that the transaction log of the database is not flooded.
= To make sure that locks are periodically released.
= To limit the amount of rollback in case of an error.

= |ntermediate commits make it more difficult to restart a job after an abend.

= Automatic Restart optionally performs certain actions behind the scenes.
= Taking periodic commits.
= Saving the state of the program with each commit.

= Repositioning cursors and file pointers at restart.

RAIN[EY SE50
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Automatic Restart — Configuration

= Automatic Restart is configured by means of XML stored in a configuration file.

<?xml version="1.8" encoding="utf-8"?>
<Configuration>
<Processingoptions>
<ProcessingOption AutomaticRestart="true"
AutomaticCheckpoints="true"
AutomaticCursorpositioning="true"
PaceCheckpoints="false"
TriggerCount="5"
RestorellorkingStorage="PGMSTART"
ProghName=",*"
JobName=".*"
StepName=",*">
<Cursor Package="COB@@1" Name="CURO1" />
</ProcessingoOption>
</ProcessingOptions>
<CursorRepositioningOptions>
<CursorRepositioningoption cursorPackage="COB@®1" CursorName="CUR®1" RepositioningMethod="COLUMN">
<Columns>
<Column Name="Accounthumber™ />
</Columns>
</CursorRepositioningOption>
</cursorRepositioningoptions>
</Configuration>

= Meaning of the parameters in this particular example:
= The program COBO0O1 is controlled by Automatic Restart.
= Commits are taken.every five updates
= Working storageis restored at the restart
= Themain cursor CURO1 is repositioned at the restart — i g
RAIN == 0
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Automatic Restart - Demos

= There are three Demos, each accomplishing the same task with a different configuration.

= Demo 1: Cursor based processing and automatic repositioning
= Demo 2: Cursor based processing and Manual Cursor repositioning
= Demo 3: File based processing

*= In each demo, the main program is started and purposefully abended by forcing an error. After
that, the main program is restarted, at which point it will run until successful completion.

= Each demo produces its own set of output files or ‘snapshots’.

= Snapshot 1: before the execution of the main program
= Snapshot 2: after the main program has abended
= Snapshot 3: after the restart and successful end of the main program

RAIN[EY S50
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Automatic Restart — Script

= Open the appropriate demo in Visual Studio.

= Start the main script by typing ‘run’ at the Developer Command Prompt.

= The script starts by running the JCLO02, which executes the program COBO0O01.
= (COBO0O01 updates a total of 20 accounts in the database.

= Automatic Restart is configured to perform an automatic checkpoint after every 5 updates.

= Anabend is forced just before the 4th commit (
TRMBEFORCKP=3).

= JCLOO2 is submitted with the necessary restart
parameters (-Restart and —RestartJobld).

= The restarted job runs until completion.
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Automatic Restart — Output (1)

= Snapshot 1 is taken before COB0O01 is started.
= DBDUMP reflects the contents of the database at the time of the snapshot.

= QUTFILE is a sequential file produced by COB0O01 and is still empty at this point.

ARCO(x).SNAP01.DBDUMP ARCO(x).SNAPO1.OUTFILE

"] DBDUMP.seq - Notepad "] OUTFILE.seq - Motepad
File Edit Format View Help File Edit Format Yiew Help
fconTENTS OF DBO.AMOUNT
Accountnumber Amount
ARCE1-01 2,00
ARC@1-02 8,00
ARC@1-03 8,00
ARCO1-04 2,00
ARCE1-05 2,00
ARCO1-06 8,00 . . .
ARCE1-87 0,00 ARCO1.SNAPO1.OUTFILE is still em pty at this
ARCO1-08 2,00 .
ARCO1-89 8,00 p0|nt
ARCO1-10 8,00
ARCE1-11 2,00
ARCE1-12 8,00
ARC@1-13 8,00
ARCO1-14 2,80
ARCE1-15 2,00
ARCO1-16 8,00
ARC@1-17 8,00
ARCO1-18 2,00
ARCE1-19 8,00
ARCO1-20 8,00
Ln1, Col 1
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Automatic Restart — Output (2)

= SNAPO2: after abend, another snapshot is taken.

ARCO(x).SNAP02.DBDUMRP lists the state of

the database at this point.

ARCO(x).SNAP02.OUTFILE is truncated after the 15t
account

| DBDUMP:seq - Notepad

File Edit Format View Help

CONTENTS OF DBO.AMOUNT
Accountnumber Amount
ARCO1-@1 e,1e
ARCO1-82 8,10
ARCO1-©3 e,1e
ARCO1-@4 e,1e
ARCO1-©5 e,1e
ARCO1-06 e,1e
ARCO1-@7 e,1e
ARCO1-08 e,1e
ARCO1-09 e,1e
ARCO1-1@ e,1e
ARCO1-11 e,1e
ARCO1-12 2,10
ARCO1-13 e,1e
ARCO1-14 e,1e
ARCO1-15 8,10
ARCO1-16 2,00
ARCO1-17 e,00
ARCO1-18 0,00
ARCO1-19 2,00
ARCO1-20@ 2,00

«—

-

Rollback

abend

Ln 25, Col 1

_ ]| OUTFILE.seq - Notepad

Eile Edit Farmat Miew Help
CcoBeel UPDATES

Accountnumber Amnt Before Amnt After
ARCo1-21 2,00 e,1e
ARCO1-22 2,20 a,1e
ARCO1-23 2,00 a,1e
ARCEe1-24 2,00 e,1e
ARC21-25 2,00 2,1
ARCO1-26 2,00 a,1e
ARC@1-27 Q2,00 a,1e
ARC21-28 2,00 2,1
ARCO1-29 2,00 a,1e
ARCE@1-1@ Q2,00 a,1e
ARC21-11 2,00 2,1
ARCO1-12 2,00 a,1e
ARCE1-13 Q2,00 a,1e
ARC21-14 2,00 2,1
ARCO1-15 2,00 a,1e

The lines containing accounts 16 through 20 were actually
written by COB0O01 but are removed by the TRMBEFORCKP
after the abend

Ln 12, Col 80
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Automatic Restart — Output (3)

= SNAPO3: Creates a new snapshot (after the successful ending).

ARCO(x).SNAP03.DBDUMP ARCO(x).SNAP03.OUTFILE

p— p—
| DEDUMP .seq - Notepad J] OUTFILE.seq - Motepad
Eile Edit Fermat Yiew Help File Edit Format View Help
[CONTENTS OF DBO.AMOUNMT coBee1 UPDATES
Accountnumber Amount Accountnumber Amnt Before Amnt After
ARCE1-21 2,1 ARC@1-81 a,e8 e,18
ARCB1-82 @,1e ARCE1-82 a,ee 8,18
ARCB1-83 @,1e ARC@1-83 a,e0 8,18
ARCE1-24 2,1 ARCB1 -84 e, e 2,18
ARCE1-85 2,1 ARC@1-85 a,e0 8,18
ARCB1-86 @,1e ARCE1-86 e, e 2,18
ARCB1-87 @,1e ARC@1-87 a,e0 8,18
ARCE1-28 e,1e ARCE1-98 a,e8 e,18
ARCE1-@9 2,1 ARCE1-89 a,ee0 8,18
ARCE1-18@ 2,1 ARCO1-18 e,e8 e,18
ARCE1-11 8,1e ARCE1-11 a,ee a,1e
ARCB1-12 @,1e ARCO1-12 a,e0 @,1@
ARCO1-13 2,18 ARCB1-13 a,00 e,19
ARCE1-14 2,10 ARCB1-14 a,ee a,1e
ARCB1-15 a,1e ARCB1-15 e, 00 a,1e
ARCE1-16 e,1e ARCB1-16 a, 8 8,18
ARCO1-17 e,1e ARCO1-17 ea,e8 e,18
ARCE1-18 2,10 ARCB1-18 8, e 8,18
ARCE1-19 8,16 ARCE1-19 a,00 8,10
ARCE1 -26 a,1e <— Final Commit ARCB1-20 a,ee a,1e
Lr
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Files with National Characters




Files with National Characters

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

Each character is represented by two or four bytes.

Numeric edited variables can also be declared with the USAGE NATIONAL.

Supported operations are:

=  computations,

= output to the console,

= viewing values in the debugger,

= reading and writing to a database.

RAIN =20
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Files with National Characters

= To compile programs with the embedded national characters, MOVE N'{#5 ! ' TO
REC, the compilation command line must contain the following option:
StringSourceFileEncoding = utf-8

= National 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 of your
machine.
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Files with National Characters — Demo

= This demo shows how national characters can be written to files.
= Demonstrates how the Record Editor can be used to view these files.

= This demo reads English and Japanese descriptions from a table file.

RAIN[EY SE50
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Files with National Characters — How to demonstrate

= Step 1: Open the solution from the folder Batch — Files with National Character.
= Step 2: Click on Start Raincode Debugger to execute the project.

= Step 3: To view the output file contents, double click the Catalog Explorer shortcut placed on the
desktop.

+ % DEFAULT (2)

=] NATIONAL.FILED
H» SYS1.PROCLIB

NATIONAL.FILEO1 is the output file.
It contains both character fields and
national fields.

RAIN[EY SE50
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Files with National Characters — How to demonstrate

= Step 4: Right-click on the output file in the Catalog

Explorer and select Edit data file to open it in the Record
Editor.

= You can also directly open the File in the Record
Editor by double-clicking the Record Editor shortcut
placed on the desktop and navigating to the desired

q . |=] NATIONAL.FILFN1 1 7n | can Bitac ||
location. By default,.aII t(?e OUtp;,Jt fllis a:r\(i clreated at BN SYS1.PROCLIE| B8  Replace..
C:\ProgramData\Raincode\Batch\DefaultVolume. B | Edit data e

©  Export..
o)  Copy Ctrl+C
7<  Delete Del
] Rename
=, Move
|
e el g
RAIN SRR
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Files with National Characters — How to demonstrate

= Step 5: Switch to field view using the declaration descriptor or the copybook to make Japanese
characters visible.

1 . ?‘ C\ProgramData\Raincode\Batch\DefaultVolume\NATIOMAL\FILEOT.meta - Record Editor - O *
File Tools Help
@ @ regesize: 50 ~ Hide hex valuesm
0 ) &)
<Record#> *?l <Enter value to search records> ‘q‘ X | b
[fmEere [(eEr || sss=t===<lle===f====Aes==fe===Bec=fes=tlr=s=t=o==Fec=f====Fr===f====7/
1 Pencil B LT 11000150 ¥
2 Ballpoint pen aUpieEalas. « « « « « 0 0w e 0 . . 10000375-¥
3 Eraser m eWe Ba- - - - - - - . e . .. e . 28580065 -¥ 2 . ble names x
4 Staples 01QAQUOXBE. - - - - - - - . .. - .. - 25000011-¥ <« Batch - Files with National Characters > P01 > ~ O £ Search POO1
5 Printer Paper @%0EBSBUU(}-- - - - - - o - . - o . . 99001999 -¥ ——— = - m @
6 Toner cartridge OEOEOLIO«BURERERAD - - -« -+« . o . . . 20804630-¥ P Name -~ Date modified Type
7 Highlighter tiQreles. - - - - - - . o . .. ... 86000899 - ¥ bin 10-05-2021 1534 File folder
] Laptop bag eieletefieke?asu(enepeie®. - - - - . . - 0100891@-¥ [ ] RECO1.cpy 04-06-2021 16:39 CPY File
Ready Code Page: 1252 Open data file: Reached end of file.

Select Copybook files or
Declaration descriptor XML
files

v o< >

le name: | RECO1.epy | [coBoL copybook files ¢.cpy)  ~

COBOL files (*.cob)

Run gendd.bat in the solution directory if you
want to update DeclarationDescriptors.xml

RAIN[EY SE50
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Files with National Characters — How to demonstrate

?’ Select variable name X
Details
COBOL Copybook file: | C:\repositories\raincode-360\Batch - Files with Né | Change...
4.
Variable name: | RECO1 v
t: 5’ C\ProgramData\Raincode\Batch\DefaultVolume\NATIONAL\FILEO1.meta - Record Editor — O )4
File Tools Help

| Hide hex values (@ Variable name: RECO1 ¥l s

# @ Page size: 50 ~

(e J () 0o (Go)(»)(m]
<Record#:> *?I <Enter value to search records> \O\\X T
Record Number | RECO1-NM-ENG | RECA1-NM-JPN || RECO1-QTY | RECO1-PRICE | RECO1-CURRENCY
1 Pencil mE 118 @e1.50 ¥
2 Ballpoint pei | i—JLRY 100 @83.75 ¥
3 Eraser ELJL 205 000.65 ¥
a Staples AT=F 250 000.11 ¥
5 Printer Pape | 7UY4-Fik @90 019.99 ¥
6 Toner cartri| bF-A—-FUy 208 046.30 ¥
7 Highlighter | ®=#/MNY 260 008.99 ¥
8 Laptop bag J=rIC VA o10 ©89.10 ¥

| Code Page: 1252 | |

RAIN
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FBA with EBCDIC
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FBA with EBCDIC

= This demo produces a dataset of type FBA that is encoded in the EBCDIC

= FBA is a print format, normally 133 bytes in length with 132 printable characters, where the
first character is a carriage control, which determines the action of the print head after the
line is printed.

= The valid carriage control characters are:
= 1: new page
= 0:two new lines
= +:nonewline

- “n,

: new line
= |n this demo the character 0 is produced with the WRITE AFTER 2 statement in the COBOL.
= |n this demo the data and the carriage control character are encoded in the EBCDIC.

= The following parameter in the COBOL build parameters of the project will ensure that the
output of the program is encoded in EBCDIC:

= :StringRuntimeEncoding=IBM037
'n
RAIN = ='®
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FBA with EBCDIC

In this demo, however, we must also ensure that the 0 at the beginning of each line is
also encoded in EBCDIC. We set the defaultCodePage in the catalog to EBCDIC, which
is not the case in the default configuration file that is shared by most of the demos.

For this reason, we provide a private catalog configuration file in the solution folder
with the following line:

= <catalogConfiguration dbConnectionDataProvider="RcDbConnections.csv"
defaultCodePage="IBM037"

Because our program uses a database connection, we also provide a private copy of
the connection file RcDbConnections.csv that can be pointed to by the catalog
configuration.

RAIN[EY S50
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FBA with EBCDIC

= The submit utility will look for these files in the bin folder, the current folder from
where it is executed. To make sure that it finds these files, we will copy them from the
solution folder to the bin folder with a post-build event:

= copy /Y "S(SolutionDir)\Raincode.Catalog.xml" . && copy /Y
"S(SolutionDir)\RcDbConnections.csv"

= The && partis needed so that both files can be copied with a single command.

= Finally, we need to set the Catalog Configuration field of the common JCL properties

of our project as follows so that it points to the private catalog configuration file in the
bin folder:

= Raincode.Catalog.xml

RAIN[EY S50
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FBA with EBCDIC - How to demonstrate and see output

= Step 1: Open the solution from the folder Batch — FBA with EBCDIC.
= Step 2: Start the Raincode Debugger
= Step 3: Navigate to the folder C:\ProgramData\Raincode\Batch\DefaultVolume\FBA and
double-click on the OUTPUT. meta.
= Step 4: The dataset FBA.OUTPUT will open in the Record Editor
g FBA.QUTPUT - C:\ProgramData\Raincode\Batch\DefaultVolume\FBA\OUTPUT.meta - Record Editor a x
- T = I;a ) :u‘p- [] Hide hexvalues | @D ==
@E CEO® - 2
st ol o 7] e e RERX]
T o o, Click on @ to see that
3 @Tracey E? File Details X N
R e the code page is 37
: :::tt Path: C:\ProgramData\Raincode\Batch\DefaultVolume\FBA\OUTPUT.seq
T { I (EBCDIC)
8 eTammy File Info Encoding
9 @Emma File Organization: Sequential Code Page: | 37 -
1@ 8hurel Record Size: | 133 1 Medify I Mame: |BM EBCDIC (US-Canada)
T (o ramiio) |
E Z::::ma (Reload File ]
\ ' RAIN = ='e®]
Ready Code Page: 37 ;w
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zTrieve- Compiled and Interpreted




= zTrieve reproduces the exact functionality of Easytrieve®.

= zTrieve offers two modes: the intermediate and the compiled mode.

= The Easytrieve® program is read from the JCL on the fly in the intermediate or
interpreted mode.

= On the other hand, the compiled mode will generate standalone DLLs. Further, this
DLL can be executed in two ways: via the command line or as part of a JCL.

RAIN[EY S50
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zTrieve- Compiled

Open the solution from the folder C:\repositories\raincode-360\Batch - zTrieve

Compiled

Start Raincode
Debugger to
execute the
program. It will
compile the
program, create
a DLL, and
execute the DLL
as part of a JCL.

“ File Edit View Git Project Build Debug Test Analyze Tools Extensions Window

Help P Search ~ Batch - zTrieve Compiled 4 Signin —
-0 lE-e - Q- Any CPU -| B Start Raincode Debugger - > | B3 | 51 < * | A R - & aitub Copilot & m

JCLOO1 jel =
//3cLeol JOB  CLASS=A,MSGCLASS=C

~ & Solution Explorer -7

//STEPOB1 EXEC PGN=2T001 Bo--08| =]
//SYSOUT DD SYSOU Search Solution Explorer (Ctr+) P~
//PERSNL DD * &3 Solution ‘Batch - zTrieve Compiled (1 of 1 project)
B"“iFa Pepper 123 4 [ Batch - zTrieve Compiled
ﬁathle I;[.)ljabella g:; T —
nsey Sidne; )
Lotas Locrin. 789 (W coonye
Ami Loren 336 z [0 zroorzt
Sherie Lynwood 911 [ zroozzt
Jake Karen 529
Tzabelle Chanelle 630
Ewvie Walker 111
Lilac Mia 3us
/%
1/
.
100% ~ ® No issues found Ln: 14 Ch: 29 SPC CRLF
Output > x
Show output from: | Debug -] | ®
1080900008803 :  Deleting Dataset PERSHL : C:\ProgramData\Raincods\Batch\DefaultVolune\SYS\TENP\]0B099000AB3I\STEP1\NEI8568914231984254 . seq -
J0BE0@E0AEEA3 : [STEPER1/1] —> [NORMAL] - RC[@]/[@] HighestRC[O]
J0BEOPEEAREA3 : Stop execution of steps / catalog cleanup
J0BPP0VeARBR3 : Deleting temporary files
J0BEEEVEERE83 : Spooling :#SYSOUT:10BO0@0B0EEO3-ICLEO1.STEPAOL.SYSOUT to print class C
1080000068663 : Spooling Done
1080999000003 : Unlocking datasets
‘Submit.exe® (CoraCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\6.0.32\System. Security. Principal Windows.d11". Skipped loading symbols. Module i
‘Submit.exe® (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\6.8.32\System. Security.Claims.d11". Skipped loading symbols. Module is optimizec
10B@PeReaREe3 : SYSLOG=[C:\ProgramData\Raincode\Batch\SYSOUT\JOB@@A2ABE0A3-ICLOA1\SYSLOG.ICLOAL . txt]
J0BOEOEOARSO3 : Job finished with status: NORMAL - CODE(@) RC(8)
1080999008803 : LockingService Shutdoun ()
‘Submit.exe’ (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore. App\6.0.32\Systen. Threading.Overlapped.d1l . Skipped loading symbols. Module is opti
The thread "[Thread Destroyed] (3948) has exited with code @ (8x0). 2
The program *[6296] Submit.exe' has exited with code @ (0x@).
4 N Qnlitinn Fvninrer TETE

AT
T
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zTrieve- Interpreted

= QOpen the solution from the folder C:\repositories\raincode-360\Batch - zTrieve
Interpreted

. B-288 - & | [Debug ~|lAnycPu ~| B Start Raincode Debugger = > | B3 | B3 <0 % | Ay R - & GitHub Copilot &

0Q Fle Edit View Git Project Build Debug Test Apalyze Tools Extensions Window Help P Search > Batch - zTrieve Interpreted ‘R Signin - s} X
)

- JCLOOt jel = X » @& Solution Explorer -
|| Sta rt Ra I n Cod e //3CLOB1  JOB CLASS=A,MSGCLASS=C & T =

//STEPBO1 EXEC PGM=EZTPAG® Ll ga ’r

//SYSOUT DD SYSOUT=: rch 5 ” i
//PERSNL DD *

Debugger to execute . 2

Lynsey Sidney 888

e

sjooy dnsoubeiq

853 Solution ‘Batch - zTrieve Interpreted’ (1 of 1 project)
4 [ Batch - zTrieve Interpreted
©0 References

Lotus Lorrin 789 [ raro0rja
t h e ro ra Ami Loren 336
p g I I 1. Sherie Lynwood 911
Jake Karen 529
Izabelle Chanelle 630
Evvie Walker 11
Lilac Mia 3u5
/*

//SYSIN DD *
PARM DEBUG(FLOW)
*

FILE PERSNL FB(80 800)

™ q NAME 1 25 A =
n IS example, e s i ————
P M — E Z I P A Show output from: | Debug - ®
— J0BRO0000RA06 : Deleting Dataset PERSNL : C:\ProgramData\Raincode\Batch\DefaultVolume\SYS\TEMP\ TEPY' 1.s5eq -

10BO00R000R06 : Deleting Dataset SYSIN : C:\ProgramData\Raincode\Batch\DefaultVolume\SYS\TEMP\J0B0O0@OOROOE\STEP1\N638568993481140666. seq
1080000000006 : [STEPGR1/1] => [NORMAL] - RC[0]/[0] HighestRC[O]

H J0BBOABOOBOO6 : Stop execution of steps / catalog cleanup
I n e rp re S e 10B80@0AEBOA6 : Deleting temporary files
J0B60ABAOROO6 : Spooling :#SYSOUT:I0BOBAOEOOARE-ICLEAL.STEPER1.SYSOUT to print class C
0800000006 : Spooling Done
J08000BOOBOO6 : Unlocking datasets

.
p rog ra ' I l II I : ;Y ;l N “Submit.exe' (CoreCLR: clrhost): Loaded C:\Program Files\dotnet\shared\Microsoft.NETCore.App\6.8.32\System.Security.Principal.Windows.d11'. Skipped loading symbols. Module i

*Submit.exe' (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\6.8.32\System.Security.Claims.d11". Skipped loading symbols. Module is optimizec

: : Raincode\Batch\SYSOUT\ 080000000006 - JCLOO1\SYSLOG. ICLOR1 . txt]

1080000000006 : Job finished with status: NORMAL - CODE(@) RC(9)

1080000000006 : LockingService Shutdoun()

*Submit.exe’ (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\6.0.32\System. Threading.Overlapped.dll’. Skipped loading symbols. Module is opti_ |
The thread *[Thread Destroyed]' (8484) has exited with code © (0x8).

The program '[1152] Submit.exe' has exited with code @ (x0).

4 » Solution Explorer ESIES

[ Ready 110/0a 29 §gmastera [@Demosa 0

AN = ='®
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Legacy with MultiDatabase Access




Introduction

= This demo showcases connecting COBOL programs to the BANKDEMO and
SecondaryDBDemo databases within a single SQL Server instance via IKJEFTO1 in a

single JCL workflow. It reads data from multiple databases and writes the output to a
file.

= The SQL Server connection relies on the following elements:
= Plan name
= Defined in the Raincode.catalog.xml:
<programDBConnectionDefinitions>
<dbConnection Jobld=".*" >DEFAULTPLAN</dbConnection >

</programDBConnectionDefinitions>
=  Connection String
= Defined in the RecDbConnections.csv
* SqlServer,Data Source=<datasource>;Wid=<user>;Pwd=<password>;Initial Catalog=BankDemo;
RAIN = ='e

Advanced Showcase




= QOpen the solution from the folder Batch — Legacy with Multi Database Access

= Start the Raincode Debugger

=  Qutput files are located at C:\ProgramData\Raincode\Batch\DefaultVolume\MULTIDB

Fetched from the BANKDEMO.

ha

£% MULTIDB.FILEOT - C\ProgramData\Raincode\Batch\DefaultVolume\MULTIDB\FILEO... — O
File Tools Record Help
,'r ﬁ Page size: 50 ~ |+ Hide hex values /4 - " Variable name: W-REC Yl =
) 1 (o) &) O
<Record#> Ox | =Ty |W| T | <Enter '.1(;4.'5 to search records > | ()\ | Eh 03
Record Number | W-CUSTOMERID | W-FIRSTNAME | W-LASTNAME | W-ZIPCODE | W-CITY | |JW-SSN
1 eeel Kirk Greer 2000 ANTWERI | 2e8080:1
2 ez Owen Le 9000 GENT Seerel
3 eeo3 Jospeh Beard 6000 CHARLEI | 6e008t
4 oee4q Dale Huff 4000 Glain 4000801
5 eees Michal Ward 1800 BRUSSEI| | 1eeeei
6 eees Tuan Hicks Seee Beez Seeeel
7 eee7 Carlton Spence 3000 LEUVEN | 3@ee8i
8 2808 Trinidad Forbes 7000 MONS 700001

Fetched from
the
SecondaryDB
Demo

RAIN[EY SE50
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Unload MultiDatabase




Introduction

This demo showcases how to use the DSNTIAUL utility to copy data from multiple
tables across different databases into a sequential file.

The SQL server connection relies on the following elements:
= Plan name
= Defined in the Raincode.catalog.xml:
<programDBConnectionDefinitions>
<dbConnection Jobld=".*" >SDEFAULTPLAN</dbConnection >
</programDBConnectionDefinitions>
=  Connection String
= Defined.in.the RecDbConnections.csv

* SqlServer,Data Source=<datasource>;Uid=<user>;Pwd=<password>;Initial Catalog=BankDemo;

RAIN[EY SE50
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= Open the solution from the folder Batch — Unload with MultiDatabase

= Start the Raincode Debugger

= Qutput files are located at C:\ProgramData\Raincode\Batch\DefaultVolume\JCLUNLD\MULTIDB

E* JCLUNLD.MULTIDB.UNLOAD - C:\ProgramData\Raincode\Batch\DefaultVolume\JCLU... — ] X
File Tools Record Help
,“} ﬁl Page size: 50 ~ || Hide hex values 4" - % Variable name: W-REC =
() (I (1 (eo) () ()
<Record#> Mﬂ L NI | <Enter value to search records > 0\ Ei (b\h X
Record Number | W-CUSTOMERID | W-FIRSTNAME | W-LASTNAME | W-ZIPCODE | W-CITY | W-SSN
1 001 .-Greer---- | --00082000(|  cere | eeeee | e
2 0002 S P P ..e@ee9@00| ce-- | eeeeei | o
3 0003 Beard --000060001 [  c-er | ceeeis | aennn
4 oee4 Huff----- --800040001| - | eeeeee [ eeaen
5 eees Ward----- ++@00010001| e | reeaee [ eeaan

W-CUSTOMERID and W-SSN are
fetched from the
SecondaryDBDemo

W-LASTNAME and W-ZIPCODE
are fetched from the
BANKDEMO

AT
T

Advanced Showcase

RAIN



zBridge




zBridge is an innovative solution from Raincode that exposes mainframe data as
SQLServer views.

It transforms complex, non-relational datasets into easily accessible relational formats
and eliminates the need for deep data restructuring or long, laborious cleanups.

This, in turn, allows organizations to gain value from their data without fully migrating
or disrupting existing systems.
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Using zBridge is a four-step process:

1. Non-Relational Data Extraction
2. Data TranSfer %' Mainframe

3. Automated DB Creation

|_ _______________________ =
- |
Mainframe | | — = |
= 1—

. , = == |
4. Data |Oad|ng : Structure Data : | —SsaL ‘.%5 = |
! definition 1 | SQL Server / Application Read views on :
. | SQLMI/ database data |
""""""""""" | Azure SQLDB |

S

_—_———— —

|
|
| F—
IStructur = == Server =} Server :
file e =
| | 1
b —— e —— e ——— .
DB creation \ Data refresh Ll
______________ 1 |
| I I
| Copybook DBGenerator : Load Script | :
| library CopyBookGenerator | ! Load Scrip '
S 1 ||
»

RAIN = el g
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zBridge- How to run

To run this demo, follow these steps:

= Run the script ‘generateTable.psl’ to produce a table creation script named
‘table_creation.sql’ based on the catalog configuration
(C:\Raincode360\Repositories\Demos\zBridge\zBridgeFile\catalog\Raincode.Catalog.xml).
There is no need to execute the "table_creation.sqgl * script since the table creation was
already taken care of during this Raincode360 VM provisioning.

= Next, run the script ‘generate view.psl' to generate the SQL view creation script named
"ACCOUNT _view.sgl" based on the copybook. There is no need to execute
"ACCOUNT _view.sql" script since the view creation was already taken care of during this
Raincode360 VM provisioning.

RAIN[EY S50
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zBridge- How to run

= Finally, run the script file.LoadData.ps1" to load the data into the

‘[VsamSql].[REC_ACCOUNT] table. The view "[VsamSql].[REC_ACCOUNT V] can be

used to query the data in a more user-friendly format.

- 1 W

-lselect top(5) [RID], [W _ACCOUNT

[From [REC_ACCOUNT V]

100 % -

EH Results B Messages
RID  W_ACCOUNT_ID

1 {1 | BED0-1000-D000-1438
2 2 BE00-1000-D000-2643
33 BEDD-1000-0000-3557
4 4  BEOD-1000-0000-4464
5 5 BEDD-1000-0000-4488

W_CUSTOMERID_ID
832

70

922

818

899

W_AMOUNT

+00001064.80
+00004541.89
+00002802.74
+00002631.55
+00005565.00

RAIN

ID], [W_CUSTOMERID ID], [W_AMOUNT]
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Raincode QIX Emulator

= Demos:
=  Raincode QIX

= How to debug a CICS application

*= Running a QIX program from a command line

= Redefining LINK

= Redefining SEND and RECEIVE

= legacy with database access

=  Asynchronous Processing with START/ RETRIEVE

=  VSAM — C# calling legacy with VSAM access using CICS LINK

= Create REST API from Legacy Program
= I REST API from L Program —Rainbox Gener.

= QOnline Internal Reader
= CWA

RAIN[EY SE50
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Raincode QIX is a CICS emulator for the .NET and the Azure Platforms
It is the ideal companion for the Raincode Legacy Compilers

In addition to your existing COBOL and PL/I applications, QIX also allows you to develop
new transactions in C#

Provides a robust, distributed, and scalable architecture

Support for dynamically added processing servers

RAIN[EY S50
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= Usage of the Raincode QIX
Emulator

= Six CICS transactions written in
COBOL

= Six BMS maps

= One transaction written in PL/I
(screenless)

= Programming Features:

= QObtaining and passing a
COMMAREA

= Embedded SQL
= SQL Server database

= CICS LINK, XCTL, SEND and RECEIVE

= Application Features:

Validation, error messages, highlighting
of errors

Cursor-sensitive fields

Navigation via PF-Keys

List/selection screens with filtering

RAIN[EY S50
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Raincode QIX - Starting the Raincode Bank Demo

= To start the demo, launch the “Start CICS demo” on the desktop.

Three additional windows will open up (with a short delay)
= Terminal Server (TS) = Processing Server (PS)

[202€-85-31 11:54:02.649] [1] [WARNING] [QIX] log file at C:\Users)
ode QIXMS\Terminal server | KDEMO_31052020_1154

B Raincode Bank

File Options  Keypad

= Raincode Bank (in
3270 terminal
emulator, connects to

TS)

TS/PS are minimized by
default. Together, they
implement the Raincode
QIX emulator.

RAIN[EY S50
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Raincode QIX — Raincode Bank Demo (3270 terminal)

the QIX.

= Type C004 and press Enter to start the application

B | Select Raincode Bank

File Options

CustNo Lastname

Keypad

Customer

FirstName

Selection

ZIP City

Birthdate

864 /6884

The Raincode Bank window is a 3270 terminal emulator session that allows you to interact with

* Use the filter keys above the list to search
for names and/or zip codes

*  Position the cursor and press Enter to select
a beneficiary account from a list.

* A transaction between two accounts can be
created.

You can also see the regions and
transaction details in the
Raincode Console.

RAIN[EY S50
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Raincode Bank Demo (Raincode Console)

BANKDEMO is the region which appears in the Raincode Console - QIX Panel when you execute
the Raincode Bank Demo.

@®QIX © Regions TDQueue s Transactions CHANGE CONNECTION
Regions
BANKDEMO WARNING
O nce yo uc I i C k th e reg iO n ®QIX Regions TDQueues Transactions CHANGE CONNECTION
name, it will provide you J Region BANKDEMO
Wit h m O re d eta i I e d Details Options Transactions Service Broker Queues

information about that
region like:

O D eta i I S BANKDEMO - - 5 — WK CONFIGURE
* Options
* Transactions
* Service Broker Queues
2 RAIN =0
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Raincode Bank Demo (Raincode Console)

 The below transactions are configured while creating the Raincode Bank demo. Through
the Raincode console, you can add a new transaction or configure the existing
transaction.

[RAIN[0D] eaix Regions TDQueues Transactions CHANGE CONNECTION
Transactions
+ ADD ENTRY
004 BANKDEMO COBOD4 512 CONFIGURE DELETE
005 BANKDEMO COB00S 512 CONFIGURE % DELETE
€006 BANKDEMO COBO06 512 CONFIGURE DELETE
€007 BANKDEMO 08007 512 CONFIGURE % DELETE
BANKDEMO COB008 512 CONFIGURE % DELETE
010 BANKDEMO COBO10 512 CONFIGURE % DELETE

RAIN[EY SE50
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How to debug a CICS application

RAIN[EY SE50
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How to debug a CICS application

= Step 1: Open the solution from the folder Qix - Emulator - Bank Application.

= Step 2: Place a breakpoint at line 53 of program COB004.cob ("WHEN EIBAID = DFHPF8") by clicking in the left
margin. A red dot will appear.

D Ffile Edit View Project PBuild Debug Test Apalyze Jools Extensions Window Help  Search (Cul-Q £ Qix-Emulator - Bank Application ] - o X 1
- Bre W ~ Q4 - Debug ~ AnyCPU = P StartRainCode Debugger - 3¢ [@ 2% Mg 7% A = & liveShare A&
& COBOD4cob & X ~ # Solution Explorer ~ g
[ a = P
- B o1 W-I PIC S9(2) COMP. BB 0-508 ,=
-] B o1 W-7 PIC S9(4) COMP. 5
g B 07 vi-FILTERCHANGE PIC 9 VALUE 0. search Solution Ex; ' . ° M k th t QIX
]
- B LINKAGE SECTION. alg] Soluticn 'Qix - Emulator - Bank Application’ (1 of 1 project) = a e Sure a
g B cOPY COMMAREA REPLACING W-COMMAREA BY DFHCOMMAREA. 4 Solution Items . .
§ B PROCEDURE DIVISION 3 BMS Maps d
g B F EroCALEN - 0 b o senpts IS running an

] EXEC CICS . ) 3B READMExt

GETMAIN SET(ADDRESS OF DFHCOMMAREA
POOS
B e e o L connected
»a Reference:
END-EXEC

= e [@l coBood.cob

] IF EIBCALEN <> LENGTH OF DFHCOMMAREA [4l coBoo4cpy

| EXEC CICS ABEND ABCODE (FEBOAR) END-EXEC [l coBovsa.con

. END-TF [l coBoodacpy

- o i comosco - * Startthe

BN evaLuaTe TRUE [9ll cooos.cpy

B HEN EIBCALEN = @ [l cooosacob . . .

B o co i couvsncy application in the

PERFORM F8
B wHEM EIBAID = DFHPFE
] PERFORM GET-MAP

[l cooos.cob
[9ll cooos.cpy

IF W-FILTERCHANGE > @
MOVE @ TO C0@4-CUSTOMERID-LAST
END-IF
PERFORM F8
WHEN EIBTRMID = "CB@5*
MOVE C004-|

@ No issues found

Cutput
Show output from: - Source Control - Git x &=

Opening repositories:
C:\repositories\raincode-368

Error List [aiany

Ln: 53

Ch: 28

C0OB007.cob -

EHBFFE

3270 terminal
emulator window

AT
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How to debug a CICS application

= Step 3: In the Visual Studio, select Debug = Attach to Process (Ctrl+Alt+P)

Attach to Process ? x ‘
Connection type: Default ~
Connection target: | raincode360-vm | ina. Select ‘ProcessingServerRunner.exe” from
Connection type information the list Of processes and click on the Attach
The default connection lets you select processes on this computer or a remote computer running the Visual Studio Remote
Debugger (MSVSMON.EXE). button
Attach to: l Automatic: Managed (v4.6, v4.5, v4.0) code l Select...

Ayailable processes
p -

Process ID Title Type Uszer Name Session

ProcessingServerRu.. 11172 Managed (v.. raincode360-vm\sh.. 3
rdpclip.exe 6948 b4 raincode360-vm\sh... 3
RegionManagerRun.. 6436 RM Managed (v.. raincode360-vm\sh.. 3
RuntimeBroker.exe 7924 Microsoft Windows.Photos_2020.19111.2411... x64 raincode360-vm\sh... 3
RuntimeBroker.exe 4160 x64 raincode360-vmish.. 3
RuntimeBroker.exe 10692 Microsoft.YourPhone_1.20041.91.0_x64_ Bwe.. x64 raincode360-vm\sh.. 3
RuntimeBroker.exe 7920 Microsoft.SkypeApp_14.56.102.0_x64_ kzf8q.. x64 raincode360-vm\sh... 3
RuntimeBroker.exe 5588 Microsoft Windows.ShellExperienceHost_10... x64 raincode360-vmish... 3
RuntimeBrokerexe 6064 Microsoft MicrosoftEdge_44.17763.831.0_ne.. x64 raincode360-vm\sh... 3
RuntimeBroker.exe 5228 Microsoft Windows.Cortana_1.11.6.17763_ne.. x64 raincode360-vm\sh.. 3 »
:......,...r“,.h....“ natn ca mimen A AN EN il a2 .
[T] Show processes from all users Refresh

RAIN[EY SE50
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How to debug a CICS application

= Visual Studio switches to debug mode.

A s

Dq File Edit View Project Build Debug Test Apalyze Tools Extensions Window Help Search (C
= A @~ % EP -

Lifecycle Events = Thread:

ig
i

Continue = ¥

Stack Frame:

* Process: [11172] ProcessingServerRunner.es ~

PLIOO1.pli COB0O4cob + X
1 W-T PIC 59(4) COMP.

W-1 PIC S9(4) COMP.
W-FILTERCHANGE PIC 9 VALUE @.
B LINKAGE SECTION.

I 1 DFHCOMMAREA PIC X(2000).
B PROCEDURE DIVISION.

B 1F EIBCALEN > 0

MOVE DFHCOMMAREA TO W-COMMAREA

B eno-1F

B EVALUATE TRUE
B HEN EIBCALEN = 0
—1

INITIALIZE 004
PERFORM F8
B WHEN EIBAID = DFHPF8

Q N PERFORM GET-MAP
e TF W-FILTERCHANGE > @
] MOVE © TO Ced4-CUSTOMERID-LAST =
—

@ No issues found Ln:dd  Ch:12 SPC  CRLF

Output

P- Search Depth Show output from:  Debug

| VLS 22 ANEIT! VET RIS S EAT
'ProcessingServerRunner.exe
*ProcessingServerRunner.exe

[CTOR TR R

‘ProcessingServerfunner.exe
*ProcessingServerfunner . exe
‘ProcessingServerfunner.exe
'ProcessingServerRunner .exe’
‘ProcessingServerRunner.exe’ (CLR v4.0.38319:

CLR v4.0.30319:

'ProcessingServerfRunner.exe

> &

Signin A, -

Diagnostic Tools i

o ANES S O

Diagnostics sessian: 12 seconds

I 10s I

4 Events
n
4 Process Memory (MB) ve
81 81
1} n

Summary Events Memory Usage CPU Usage
Events

@ Show Events (0 of 0)

Memory Usage

@ Take Snapshot

- £ M

WOANILUME AR || ULE2241IEIST ¥E1 +1 1 VLT 22 A1IEIE! VET UG _
CLR v4.0.38319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_ -
CLR v4.0.30319: RainCode.QIX.ProcessingServer.ProcessingServerfunner_
CLR v4.0,30319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_
CLR v4.0.30319: RainCode.QIX.ProcessingServer.ProcessingServerfunner_
CLR v4.0,30319: RainCode.QIX.ProcessingServer.ProcessingServerfunner_
CLR v4.0.38319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_
RainCode.QIX.ProcessingServer.ProcessingServerRunner.
RainCode.QIX. ProcessingServer.ProcessingServerRunner_

© demos " master «

Jaioidx3 weal  Jauoidx3 uonnios

v

4

Because of the pseudo-
conversational nature of the
application, the program
COBO0O0O4.cob is not running at this
point
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How to debug a CICS application

= Step 4: Press F8 on the main screen of the Raincode Bank application to scroll down. This will activate
COBO0O04.cob, and the execution will stop at the breakpoint.

ﬂ File Edit View Project Build Debug Test Apalyze Tools Extensions Window Help Search (Ctrl+Q P S007 9 - N N
Sam |3 m | M 50 0|B-m BB - - b comme - t sl m@inmo|s . Use the “Step " buttons
Process:  [8552] ProcessingServerRunner.exe ~ Lifecycle Events ~ Thread: [8176] NBI4 - Y Stack Frame: proc$PROCEDURE_DIVISION e

to step through the

PLIOO1.pli
IF EIBCALEN > ©

COBOO4.cob + X

EES i
e MOVE DFHCOMMAREA TO W-COMMAREA lIE R i progra”,
B evo-1F Diagnostics session: 13 seconds (13.894 s selected)
I EVALUATE TRUE 10s
WHEN EIBCALEN = © 4 Events

INITIALIZE Coad Ly ]

PERFORM F
I ERFOI 8 4 Process Memory (MB) v
Il \HEN EIBAID = DFHPF8 a4 8

[-+] | ] PERFORM GET-MAP[@ DFHPFE 8"

I IF W-FILTERCHANGE > ©
] MOVE @ TO C004-CUSTOMERID-LAST 0 0 1

END-IF

Summary Events Memory Usage CPU Usage
I PERFORM F8 & A 2
I wHEN EIBTRNID = [‘C@@5" Events A
I MOVE C@84-EIBCPOSN TO W-EIBCPOSN @ Show Events (1 of 1)
I SUBTRACT 1 FROM C0@4-CUSTOMERID-FIRST Py
[ MOVE C@@4-CUSTOMERID-FIRST TO C@@4-CUSTOMERID-LAST . .
— cmenres e - w
- - bess cnar e ey || @ TS Hover over any variable in

Output

the source text of

P~ Search Depth: 3 - Show output from: Debug
U EaRANEIE Y G S EAS AL Vel U A AU AT | UL 22 NIl YT £ 1 ULE 22 LI VT s

Name Value Typq *ProcessingServerRunner.exe’ (CLR v4.8.38319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_ © 9
» & C009 ‘ProcessingServerRunner.exe’ (CLR v4.8.38319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_ COBOO4. Cob to See ItS
» @ COBOD4A ‘ProcessingServerRunner.exe’ (CLR v4.0.38319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_
» @ DFHAID ‘ProcessingServerfunner.exe” (CLR v4.0.30319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_
» @ DFHBMSCA *ProcessingServerRunner.exa” (CLR v4.0.38319: RainCode.QIX.ProcessingServer.ProcessingServerRunnen. con tents_

@ DFHCOMMAREA \O\O\ODKOD \OO\O \OD\O\O\O\ORGADAO\ODND...  PIC ‘ProcessingServerfunner.exe’ (CLR v4.0.30319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_
» @ DFHEIBLK "ProcessingServerRunner.exe’ (CLR v4.8.38319: RainCode.QIX.ProcessingServer.ProcessingServerRunner —

@ MAPOO1I ‘ProcessingServerRunner.exe’ (CLR v4.0.3@319: RainCode.QIX.ProcessingServer.ProcessingServerRunner_

< »

n Settings

demos " master

Check the Locals window in Visual Studio to see a list of local variables

and their corresponding values RAIN o
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How to debug a CICS application

= Stepping over the 'EXEC CICS RETURN' will trigger an exception. This is normal.

= Pressing “Continue” will end the program without detaching the debug session.

= Continue debugging by pressing F8 or Enter in the Raincode Bank application.

coB004Acob = x [T COB0O4.cob
CONTINUE
WHEN OTHER
MOVE SQLCODE TO COB@@4A-SQLCODE
END-EVALUATE
SUBTRACT 1 FROM I
END-PERFORM
END-IF
IF SQLCODE = @
PERFORM CLOSE-UP
MOVE SQLCODE TO COB@@4A-SQLCODE
END- IF
I EnD-EVALUATE
I +OvE COBOOAA TO DFHCOMMAREA

< [ Exec cics

| RETURN
I END-EXEC
. .

P SET- USTOMER-FILTER.
Exception User-Unhandled I x

i
al

RainCodel i i Qlx
*Exception of type
‘RainCodelegacyRuntime.Exceptions.QIX.ReturnException’ was

m
m

This exception was originally thrown at this call stack:
[External Code]
RainCode.Generated.COBO04A.proc§PROCEDURE_DIVISION(RainCode
»

mo .
2SS

View Details | Copy Details

4 Exception Settings
[#1 Rreak when this excention tvne is user-unhandled

m

m

mih

FIEIEEY?

Diagnostics session: 2:54 minutes (22 ms selected)
2:54.24min 2:54]
4 Events
" I
4 Process Memory (MB) v
85 s
0 0
4 CPU (% of all processors)
100 100
(1] 0

Summary Events Memory Usage CPU Usage
Events
o= Show Events (1 of 4)
Memory Usage
B Take Snapshot
CPU Usage

® Record CPU Profile

Stop debugging by pressing the stop icon in the debug toolbar

RAIN
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Running a QIX program from a command line




Running a QIX program from a command line

= This demo runs a COBOL/QIX program from the command line without a runner
= Step 1: Open the solution from the folder QIX -Legacy — Run from the Command Line

There are two ways to RUN the program:

= Step 2a: Place a breakpoint on the last line of MAIN.Cob and start the Raincode debugger

= Step 2b: Run ‘run.bat’ from the
command line

RAIN[EY S50
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Redefining LINK




Redefining LINK - Introduction

Demonstrate how the behavior of CICS commands can be overwritten using Qix
factories.

= The new link command writes a message plus a hex dump of the commarea before
and after the actual link.

= The original link mechanism is invoked by the base.Execute() in CustomLink.cs.

= For more details, see Qix-Factory.

RAIN[EY SE50
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https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#Qix-Factory
https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#Qix-Factory
https://www.raincode.com/docs/Compiler-document/UserGuide/StackUserGuide.html#Qix-Factory

Redefining LINK — How to run and see output

= Step 1: Open the solution from folder Qix - Factories - Redefining LINK

= Step 2: Select start without debugging (Ctrl + F5).

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

" You can check the messages in the console window

CA\WINDOWS\system32\cmd.exe — o x

RAIN[EY S50
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Redefining SEND and RECEIVE
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Redefining SEND and RECEIVE - Introduction

Redefine the behaviour of the standard CICS commands SEND and RECEIVE by providing custom
factories.

SEND and RECEIVE are traditionally used to send and receive text messages to and from the
terminal.

The behavior of these commands is changed so that they can send and receive data structures
to and from an in-memory queue.

The main program asks the user for a city prefix and calls a subroutine (via CICS LINK) to
retrieve all cities matching this prefix from the database.

The subroutines push a variable number of results on the internal queue.

The main routine reads the results from the queue and shows them on the screen.

RAIN[EY S50
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Redefining SEND and RECEIVE - How to run and see output

= Step 1: Open the solution from the folder Qix - Factories - Redefining SEND and RECEIVE
= Step 2: Select start without debugging (Ctrl + F5).

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

= Enter a prefix of a Belgian city ('BR' for
Brussels will work just fine)

RAIN[EY S50
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Legacy with the database access




Legacy with the database access - Introduction

= C# calling legacy with the database access using CICS LINK

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

= The C# program uses the CICS LINK mechanism to invoke the COBOL Program

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

= |n this demo, the legacy program fetches an item (minimum zip code) from the
database, displays it on the console and exits.

RAIN[EY S50
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Legacy with database access — How to demonstrate

= Step 1: Open the solution from the folder Qix - Legacy with Database Access - Csharp
Main

= 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
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Asynchronous Processing with START / RETRIEVE
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Asynchronous Processing with START / RETRIEVE- Introduction

= This demo implements the CICS START and RECEIVE commands with Qix factories

= The START command implements a 'fire-and-forget' mechanism by starting a new
asynchronous transaction: START TRANSID('name') FROM(data), whereby data can
be any part of working storage.

= |f CICS cannot execute the new transaction immediately, it will be queued to start at
a later point in time. The original transaction does not wait for the new transaction
to be started. The return status of the command indicates that the new transaction
has been successfully queued.

= The transaction receives the data with the following command: RETRIEVE
INTO(data), whereby data refers to the working storage of the transaction.

RAIN[EY S50
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Asynchronous Processing with START / RETRIEVE- Introduction

PRACTICAL APPLICATIONS OF START AND RECEIVE

= The START and RECEIVE commands are often used to create a listener for
incoming data on a queue.

The listener will launch a separate task to process the data whenever data is
received.

RAIN[EY SE50
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Asynchronous Processing with START / RETRIEVE- How to demonstrate

= Step 1: Open the solution from the folder Qix Factories - START and
RETRIEVE

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

= Expected output:

= The program launches

ten separate tasks to
. retrieve the cities
R associated with certain
- zip codes.

s START and RETRIEVE\Runner\bin\Debug\ne

BRUSSEL

= The output can appear
out of order depending
on which task finishes
first.

RAIN[EY S50
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VSAM - C# calling legacy with VSAM access using CICS LINK
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C# calling legacy with VSAM access using CICS LINK- Introduction

"= The program demonstrates how to Write and Read VSAM files
from CICS modules.

= The legacy program COBWRITE fetches account information
from the database and writes it to the VSAM file.

= The legacy program PLIREAD reads and displays the VSAM file
for a particular record on the console.




C# calling legacy with VSAM access using CICS LINK- How to demonstrate

Step 1: Open the
Powershell console via
Tools->Command Line-

>Developer Powershell.

Step 2: Navigate to the
catalog folder using
the command: cd
catalog.

Step 3: Execute the
script CatalogVsam.ps1
to catalog the empty
VSAM file .

¥ Developer PowerShell Visual Studio Community 2022 17.12.35527.113

QiX - Legacy with VSAM F1le Access - Csharp Main> cd catalog
PS C: \Ra1ncode360\Repos1tor1es\Demos\Q1x - Legacy with VSAM File Access - Csharp Main\catalog> /Cata1ongam psl
Using catalog manager configuration at C:\Raincode360\Repositories\Demos\Qix - Legacy with VSAM File Access - Csharp Mai
n\catalog\Raincode.cCatalog.xml
J0B0000000003 : catalogConfig Msg:configuration.SysoutFolderPath changed from: SYSOUT to: C:\Raincode360\Repositories\De
mos\Qix - Legacy with VSAM File Access - Csharp Main\catalog\sysouT
J0B0000000003 : catalogconfig Msg: AutoEd1tca]endarFo1derPatﬁ changed from: Autoeditcalendars to: c:\Raincode360\Repositol
ries\Demos\Qix - Legacy with VSAM File Access - Csharp Main\catalog\AutoEditCalendars
JOB0000000003 : Scanning CATGVSAM.jcl
J10B0000000003 : Setting RCRETURNCODEPATH = C:\Raincode360\Repositories\Demos\Qix - Legacy with VSAM File Access - Csharp|
Mai n\cata]Og\SYSOUT\JOBOOOOOOOOO3 CATGVSAM\RETURNCODE TXT
03 : starting locking service:18104
: Locking service active:18104
: Start execution Phase EnhGDG=True CM_NCT2=True ControlM=True
: MetaFilecaching=Enabled IOFilecaching=Enabled updLastRefDate=Disabled
: Start execution of steps
5 Step STEP001
: STEP001/1 => start EXEC C:\Program F11es\Raincode\crossbow\nets.O\bin\IDCAMS.rcexe
: Finishing retrieveconnectionstring with no data
(Execute) FileName: C:\Program F1?es\Ra1ncode\crossbow\nets O\bin\IDcAMS.d11
: (Execute) Arguments:
: Start EXEC (SUBMIT internal call) c:\Program Files\Raincode\Crossbow\net8.0\bin\IDCAMS.d11
: starting (Internalcall) IDCAMS :
: >DELETE VSAM. ACCOUNT . KSDS
: Locking VSAM.ACCOUNT.KSDS
: DatasetLock StepID:1 locking Add :DEFAULT:VSAM.ACCOUNT.KSDS : Exclusive
: stepID[1] [Exclusive] locking [:DEFAULT:VSAM.ACCOUNT.KSDS]
: Deleting dataset VSAM.ACCOUNT.KSDS
: >SET MAXCC = 0
>DEFINE CLUSTER (NAME(VSAM.ACCOUNT.KSDS) INDEXED RECORDSIZE (0 34) KEYS (19 0) ) DATA (NAME (VSA
M. ACCOUNT .KSDS . DAT)) INDEX (NAME (VSAM . ACCOUNT .KSDS . IDX))
: Allocating CLUSTER dataset VSAM.ACCOUNT.KSDS
: IDCAMS PROCESSING COMPLETE. MAXIMUM CONDITION CODE WAS 0
Deleting Dataset SYSIN : C:\Raincode360\Repositories\Demos\Qix - Legacy with VSAM File Access - Cshar
p Ma1n\cata1og\Defau1tvo1ume\SYs\TEMP\J030000000003\STEPl\N638727009994742533 seq
[STEPO01/1] => [NORMAL] - RC[0]/[0] Highestrc[0]
: stop execution of steps / catalog cleanup
: Deleting temporary files
: Unlocking datasets
SYSLOG=[C:\Raincode360\Repositories\Demos\Qix - Legacy with VSAM File Access - Csharp Main\catalog\SYsou
T\JOBOOOOOOOOOS CATGVSAM\SYSLOG.TXt]
JOB0000000003 : Job finished with status: NORMAL - CODE(0) Rc(0)
J0B0000000003 : Lockingservice shutdown()
PS C:\Raincode360\Repositories\Demos\Qix - Legacy with VSAM File Access - Csharp Main\catalog> _



C# calling legacy with VSAM access using CICS LINK- How to demonstrate

= Step 4: Rebuild the solution by selecting Build->Rebuild solution from the toolbar.

= Step 5: In the solution explorer, right-click WriteVsam project and select Set as
Startup Project.

= Step 6: Run the
WriteVisam project
by clicking the play
button on the
toolbar. This process
will write the VSAM
file with the records
fetched from the

database.
Note:
lgnore the "RainCodelegacyRuntime.Exceptions.QIX.ReturnException  if you encounter
it during debugging. This is not a real exception, but it is expected. RAIN g%
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C# calling legacy with VSAM access using CICS LINK- How to demonstrate

Step 7: In the solution explorer, right-click ReadVsam project and select Set as

Startup Project.

Step 8: Run the
ReadVsam project by
clicking the play
button on the toolbar;
it will read the VSAM
file using the key
"BEO0-1000-0000-
9297" and display the
file content on the
console.

Microsoft Visual Studio Debug Console — O X

[2825-81-17 ©9:08:26.361] [1] [INFO] [ConfigurationSerializer]: Deserializing file Configv2

[2625-81-17 ©9:08:26.492] [1] [INFO] [ConfigurationSerializer]: Deserializing file ConfigV2 has succeeded.

[2825-01-17 ©9:08:26.493] [1] [INFO] [ConfigurationSerializer]: Applying default values for fields not present in XML.
[2025-81-17 ©9:08:26.625] [1] [WARNING] [RaincodeBatch]: Missing registry keys. Configuring with defaults.

[2025-01-17 ©9:08:28.100] [1] [INFO] [RainCodelLegacyRuntime]: Registering module RC_CHECKHEAP, from RainCodelegacyRunti
e.Module.BuiltinModules.CheckHeap, RainCodelLegacyRuntime, Version=5.0.46.0, Culture=neutral, PublicKeyToken=null, statigq
memory size ©

[2025-81-17 ©9:08:28.101] [1] [INFO] [RainCodelLegacyRuntime]: Registering module QIXMODULE, from RainCodelLegacyRuntime.Q
IX.QixModule, RainCodelLegacyRuntime, Version=5.0.46.8, Culture=neutral, PublicKeyToken=null, static memory size ©
[2025-81-17 ©9:88:28.394] [1] [INFO] [RainCodelLegacyRuntime]: Registering module PLIREAD, from PLIREAD.PLI, static memol
y size 8

[2025-81-17 ©9:88:28.512] [1] [INFO] [DotNetFHRecordBaseFile]: Using EXTFH driver fileOrganization=2 access_mode=8 lock
mode=4 other_flags= ©x86 interlanglocking=© status_file=8

IACCOUNT_ID: BE©©-10080-0000-9297
CUSTOMERID: @110

IAMOUNT : 0000694541

C:\Raincode36@\Repositories\Demos\Qix - Legacy with VSAM File Access - Csharp Main\ReadVsam\bin\Debug\net8.@\ReadVsam.eXx
e (process 7532) exited with code @ (@€x@).

To automatically close the console when debugging stops, enable Tools->Options->Debugging->Automatically close the consa
le when debugging stops.

Press any key to close this window . . ._

Note:
Before re-running WriteVsam, ensure to run the script CatalogVsam.ps1; otherwise, you

will encounter a duplicate record QIX exception. — g g
RAIN =+ &
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Create REST API from Legacy Program
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Create REST API from Legacy Program - Introduction

= The program demonstrates how to create and invoke a REST API on top of the CICS module.

= Prerequisite:

= In the solution explorer, right-click on Legacy project and select Build. This process will perform
the following:
=  Compiles the PLIO01 and COBO0O4A modules using the Raincode PLI and COBOL compiler.
= Executes the script CopyDlls, which transfers the generated DLLs to the LegacyDIl folder of
the RCMainframeAPI project.
Note:
This step must be repeated whenever there is a change in the PLI001 or COBO0O4A modules.

= Open PowerShell via Tools->Command Line->Developer PowerShell and execute the Helper.ps1
script. This script performs the following:
= Generates the helper classes for PLIO01 and COB0O04A modules using the Raincode PLI
and COBOL compilers.
= |t also copies the generated helperclasses to the HelperClass folder of the
RCMainframeAPI project.

Note:
This script is to be rerun when there is a change in the copybook layout of RAIN - gy
PLIO01 or COBOO4A modules. il
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Create REST API from Legacy Program — How to demonstrate

Step 1: In the solution explorer, right-click the RCMainframeAPI project and select Set
as Startup Project.

Step 2: Execute the project by pressing Ctrl+F5 or navigating to the debug menu and
selecting Start Without Debugging.

Step 3: A browser with
Swagger Ul for the

GET/ COBO0OO4A and RCMainframeAP| © &
POST/PLIO01 methods .
will open. =

RAIN[EY S50
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Create REST API from Legacy Program — How to demonstrate

= Click on Try it out and enter the following inputs for GET /COB0O04A method
= DIRECTION-D
= SORT-C .
=  FIRSTNAME_FILTER - DE .
= LINECOUNT - 15

= (Click Execute.

The response will display a list of customer names that starts with DE.

RAIN[EY S50
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Create REST API from Legacy Program — How to demonstrate

= Click on Try it out, provide the
request body as shown in the
screenshot for the PLIOO1
method, and click Execute.

= The server response will
display the result with value
201 indicating success.

RAIN[EY SE50
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Create REST API from Legacy Program —Rainbox Generated

RAIN[EY SE50
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Create REST API from Legacy Program - Rainbox Generated

= This demo shows how to generate the REST APl from a CICS module with the help of Rainbox and
invoke it using the Postman API Client.

= Rainbox is a tool which is used to generate REST APIs from legacy COBOL and PL/I programs.

= Steps to generate an API:
= Configure rainbox.xml
= Commarea or Channel mappings
= Endpoint details (single or multiple)
= File configuration settings
= Make sure COBOL and PL/I are compiled successfully, and generated DLLs are available in the
assembly path for Rainbox to access.
= Invoke Rainbox.exe to generate the REST wrapper:
= "C:\Program Files\Raincode\Rainbox\rainbox.exe" "-ConfigurationFile=rainbox.xm|" "-
OutputDir=rest" "-AppNamespace=Rainbox.Demo" "-AssemblyPath=.\output" "-
SourcePath=." "-LoglLevel=TRACE"
= Rainbox looks for the DB connection string (RAINBOX_DB_CONNECTION_STRING) from the
environment variable.

nmn

RAIN[EY S50
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Create REST API from Legacy Program - Rainbox Generated

= Steps:

= Run the script install_postman.psl to install Postman, which will be used to call the API (this is a
one-time process)

= Execute the run.psl script, which performs the following steps:

= |nvokes the Raincode’s COBOL compiler to compile the COBOL programs COBACCT and
COBCUST; generating DLL files in the output directory

= |nvokes the Rainbox by providing the configuration file rainbox.xml to generate a REST API
containing multiple endpoints (/COBCUST and /COBACCT)
= The generated API project (Box.csproj) will be created in the rest directory.

= Builds and launches the REST API, which will be running at Localhost:5000
| vy
RAIN = =
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Create REST API from Legacy Program —-Rainbox Generated

= Trigger a series of requests from Postman as follows

= COBCUST:

understand the schema

= POST request to the endpoint
http://Localhost:5000/COBCUST with the
following body to read the customer details

{
"COBCUST-IN": {

"COBCUST-ACTION": "G",
"COBCUST-CUSTOMERID": 1e1,
"COBCUST-FILTER" : "C"

GET request to the endpoint http://Localhost:5000/COBCUST/Schema to

POST request to the endpoint
http://Localhost:5000/COBCUST
with the following body to update
the customer’s first name

"COBCUST-IN": {
"COBCUST-ACTION": "U",
"COBCUST-CUSTOMERID": 1e1,
"COBCUST-‘FILTER" e,
"COBCUST-FIRSTNAME": "Emma-Test"

AT
T
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POST COBCUST (read the customer details)

POST http://Localhost:5000/( 4+ oo
P http://Localhost:5000/COBCUST @) Save >
POST v http://Localhost:5000/COBCUST m (B
Body v coo Body v @ 200 0K 40ms 687B Save Response v
raw v JSON Beautify Pretty JSON ~ = m Q
1 { | 12 "COBCUST-0UT": {
2 "COBCUST-IN": { 13 "COBCUST-0OUT-RETURNCODE": 0,
3 "COBCUST-ACTION": "G", 14 "COBCUST-0OUT-MESSAGE": "",
4 "COBCUST-CUSTOMERID": 101, 15 "COBCUST-OUT-FETCHED": 1,
5 "COBCUST-FILTER": "C" 16 "COBCUST-0UT-CUSTOMERID": [
6 t 17 101,
7 k 18 o,
19 Q,
20 Q,
21 0]
22 1,
23 "COBCUST-0OUT-LASTNAME": [
24 "Ritter",
25 o,
26 o,
27 oy
28 o

29 1,

RAIN[EY SE50
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Create REST API from Legacy Program —-Rainbox Generated

= COBACCT:

GET request to the endpoint http://Localhost:5000/COBACCT/Schema to
understand the schema

= POST request to the endpoint

= POST request to the endpoint
. http://Localhost:5000/COBACCT
http://Localhost:5000/COBACCT with the .p // ) /
. . with the following body to update
following body to read the account details
the amount of the account
{l {

"COBACCT-IN": { "COBACCT-IN": { -
“IN-COBACCT-REQ-TYPE": "G, bl
"IN-COBACCT-CUST-ID": 181 "IN-COBACCT-AMOUNT" : 5.66:

} ) "IN-COBACCT-ACCT-NO": "BEOP-2000-0838-8073"

} }
RAIN = =@
| = - 6
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POST COBACCT (update the amount of the account)

POST http://Localhost:5000/ + oo
@ http://Localhost:5000/COBCUST [&) Save <S>
POST v http://Localhost:5000/COBACCT [GB
Body oo Body @ 2000K B68ms 502B Save Response v
raw v JSON Beautify Pretty JSON 5 r. Q
1 f 4 "IN-COBACCT-ACCT-NO":
2 COBACCT-IN": "BEQO-2000-0038-0073",
3 "IN-COBACCT-REQ-TYPE": "U", 5 "IN-COBACCT-CUST-ID": 101,
4 "IN-COBACCT-CUST-ID": 101, 6 "IN-COBACCT-AMOUNT": 5.00
5 "IN-COBACCT-AMOUNT": 5.00, 7 ?
6 "IN-COBACCT-ACCT-NO": a8 "COBACCT-0UT": {
"BE0Q-2000-0038-0073" 9 "QUT-COBACCT-ERRCODE": 0,
7 ¥ b 10 "OUT-COBACCT-MSG": "ACCOUNT UPDATE IS
8 & SUCCESSFUL"
11 "OUT-COBACCT-FETCHED": ©,
12 "OUT-COBACCT-ACCT-NO": [
13 v
14 v
15 v
16 v
17 W
18 1l
19 "OUT-COBACCT-CUST-ID": [

RAIN[EY SE50
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Online Internal Reader




Online Internal Reader- Introduction

This program demonstrates how a Batch can be started from an online CICS application using SPOOL
commands

It highlights the following:
* Providing a custom QixFactory to the QIX Emulator
= Utilization of CICS commands, such as CICS SPOOLOPEN, SPOOLWRITE, and SPOOLCLOSE
= Utilization of BMS maps
= Execution of a JCL from a CICS application

The CICS writes a file in a designated folder
A watchdog picks up the file and starts a JCL job

The generated JCL filters the customers from the database based on birth years within a specified
range (start date and end date) and writes them into the dataset (UNLOAD.CUST.SEQ)

RAIN[EY S50
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Online Internal Reader- Steps to run

= Open Powershell via Tools->Command Line-> Developer PowerShell

= Execute the run.ps1 script and wait for the QIX windows and the 3270 emulator to
launch. The bank application will start automatlcally

L e o S hd Tpjuesuy v Any uru ~| g ownnamcouE vEBugYEn Y L oo v R |l =3 T 1 a =

=

\Raincode360) \Repos1tones \Demos\Qix - Emulator - Online Intr
2025 02 05 02. 4] [WARNTNG] : rviceBrokerconnectio r , using 'QixConn
ctionString 2.16.1.4,1433; user b r p rd:1;Persist Security I
fo=False; Enclypt a]se Connection Timeout= 30;initial catalog Ran1ccu1eQ1M MultipleActiveRes

22] [WARNING] : 'ser eBrokerUserConnectionString’ not set, using
i P 2.16.1.4,1433 r H assword:1;Pers
aincodeQIXM 1

ZZ] EWARNIN(;] H r " using 'QixConnectio
2.16.1.4,1433; Ilser b;P rd p ‘rl :Persist Se rity Info=F
MultipleActiveResultse

[INFO] : Found DB version 2.

[INFO] : No |eq1(:n named EANKDEM(I found

[INFO] : Added R

[INFO] : Added

[INFO] : Added ption AF'PLI

[INFO] : Added QIX transaction CO

[INFO] : Added QIX transaction

[INFO] : Added QIX transaction

[INFO] : Added QIX transaction 7 1

b cw CustomSpool.cs
4 [l poos

o0 References

[ coBsPO.cob
[ coBsPO.cpy
[@ COMMAREA.cpy
[ DFHAID.cpy

[@ DFHBMSCA.cpy
[@ DFHCOMM.cpy
[ soLcA.cpy

RAIN[EY S50
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Online Internal Reader- Opening Additional Terminal Windows

= The QIX server ( Processing Server and Terminal Server) supports multiple terminals
while running. To open an additional terminal window:

= |n PowerShell, run: \run3270

Enter 'CSPO" to start the application
Enter a start year (greater than 1940)
Enter an end year (less than 2000)

Open Windows
Explorer and navigate - ieiee e EiaE e Rt
to:
"C:\ProgramData
\Raincode\Batch
\DefaultVolume\
UNLOAD\CUST."

= Double-click
SEQ.meta to open the
dataset in the Record
Editor

eeeeee

5PO.cpy
IMAREA.cpy
AID.cpy
BMSCA.Cpy
COMM.cpy
TAcpy

RAIN[EY S50
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Raincode QIX Emulator - CWA




Raincode QIX Emulator - Common Work Area — Purpose and Concept

= Raincode’s CICS implementation supports shared memory through the Common Work
Area (CWA). CICS provides access to a CWA by returning a pointer to it when invoking
the ADDRESS CWA command.

= However, in QlX, programs from the same region may run on different processing
servers or even on separate machines, which makes direct memory sharing
impractical.

= To solve this problem, the contents of the CWA are stored in SQLServer and are loaded
into memory at the beginning of the transaction. Any updates done to it during the
lifetime of the transaction are written back into the database when the transaction
finishes.

= The ideais to run a single transaction that both reads and writes the CWA twice in two
separate emulator windows.

To keep things simple, we limit ourselves to a single processing server and a single terminal server

running on the same machine.

RAIN = =
| =+ &
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Raincode QIX Emulator — Running the demo

= Run the run.ps1 PowerShell script from any directory.

= When the two terminal windows appear, type CWA1 in each of them.

B Select CWA Test 1 - O X B cwA Test 2 - O X

File Options Keypad File Options Keypad

CWA Test CWA Test

Please enter your name : ! Please enter your name : !

Local Updates
CWA  Updates

Local Updates
CWA  Updates

003/031 MH5M ©883/031

RAIN[EY S50
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Raincode QIX Emulator — Running the demo

= |nthe CWA Test 1 window, type any sequence of characters and press Enter.

B cwA Test 1 — O X B WA Test 2 — O X

File Options Keypad File Options Keypad

CWA Test CWA Test

Please enter your name : E Please enter your name : !

Local Updates
CWA  Updates

Local Updates
CWA  Updates

003/831 ©03/031

RAIN[EY S50
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Raincode QIX Emulator — Running the demo

In the CWA Test 2 window, press Enter and then type something.

B cwA Test 1 — O X B WA Test 2 — O X

File Options Keypad File Options Keypad

CWA Test CWA Test

Please enter your name : E Please enter your name : H

Local Updates
CWA  Updates

Local Updates
CWA  Updates

003/831 ©03/031

RAIN[EY S50
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Raincode QIX Emulator — Running the demo

= When you return to the CWA Test 1 window, the value entered in the CWA Test 2
window will be displayed

B WA Test 1 B cwA Test 2
File Options Keypad File Options Keypad

CWA Test CWA Test
Please enter your name : H Please enter your name : H

Local Updates 3 Local Updates
CWA  Updates 3 CWA  Updates

003/031 9 ©03/031




= Demos:

=  SQL Level Caching

= Program Caching

= Standalone SQL Conversion

= SQL Caching - Singleton Statements

RAIN[EY SE50
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Caching - Introduction

= Keep a copy of slow-moving data closer
to the application

= Can be in-process, in-machine, or even
on a separate machine

» Provided it is closer and faster than the
original data provider (database)

= A reimplementation of a (simpler)
database

= Even if slow-moving, caches can be
invalidated

= Deciding that something is slow-moving
is application-dependent

= Changes to the application

RAIN[EY SE50
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SQL Level Caching

= Test the performance of SQL Level Caching

= |llustrates the use of static SQL

=  Type .\run from the powershell command line to execute the demo

= SQL Caching Benchmark

ic SQL with no caching
ic SQL with SQL caching

Test 1 and Test 2 execute the same compiled code. Only.difference is Test 2
uses the -plugin argument of rclrun.

When launching the program from the menu, it will run in the cached
mode.

The use of static SQL requires
that the COBOL program names
are unique for the database that
they connect to.

When the cache is active, the
first 50 SQLs will connect to the
database to fill up the cache.

RAIN[EY S50
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Program Caching

= Test the performance of Program Caching

= |llustrates the use of static SQL

= Caching Benchmark

ic SQL with no caching
ic SQL with program caching

Test 1 and Test 2 execute the same compiled code. Only difference is Test 2
uses the -plugin argument of rclrun.

When launching the program from the menu, it will run in the cached
mode.

The use of static SQL requires
that the COBOL program
names are unique for the
database that they connect
to.

When the cache is active, the
first 50 SQLs will connect to
the database to fill up the
cache.

RAIN[EY S50
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SQL Caching - Singleton Statements — Introduction

= The following pattern:

SELECT F1, F2, F3
FROM T

INTO :HT1, :HTZ2, :HT3
WHERE Kl=:HK1l AND

K2=:HK”? AND
K3=:HK3

VSAM-like use of SQL

Probably cacheable

Chatty (one record at most)
Read (as opposed to write)

Simple criterion (typical of a primary key)

Recognizing that a SQL statement that
is cacheable is not trivial

= SQL is way too versatile for comfort

= Even more so if the analysis must happen
at runtime

But our compilers perform this at
compile-time

At runtime, it is merely an attribute to
consult

= Together with the table, source fields,
target fields

=
(K1,K2,K3) > (F1,F2,F3)

RAIN[EY SE50
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How to implement a cache for singletons?

When executing a SQL statement:

=  Check for the singleton attribute

= Ensure that the table is cacheable (slow-moving)
=  Ensure that the Kn tuple defines a primary key
If all these conditions are fulfilled

= Redirect the query to the cache

In all other cases, revert to default behaviour

=  Send the actual statement to the database

We do not supply an actual cache implementation!

= Many different design decisions to make

RAIN
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Benefits

= No change to the application code

= The version running on the mainframe remains unaltered

= Database agnostic

L
= SQL Server or DB2 (through HIS)
PO " "R ™ Refresh
n Scalability START_LINE RC_END_LINE RC_START COL RC_END_COL RC_COMMAND RC_USED RC_SINGLETON
N Click here to define a filter _ - !
=  One must visit tables, not = = = TErn - =
statements 13 109 20 11 DECLARE Y N
1 23 20 11 DECLARE % N
= |Information presentin 6 117 20 11 DECLARE ¥ N
. 17 76 20 11 DECLARE % N
the repository
792 797 15 44 SELECT % ¥
907 912 14 49 SELECT % ¥
954 958 14 50 SELECT %
1220 1240 15 46 SELECT %
1278 1284 15 45 SELECT %
1650 1659 14 66 DECLARE %
1R7A 1E7TA 15 2N NDEKI W Kl
RAIN S0
, e ¥
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SQL Caching - Singleton Statements

= Demonstrate SQL Caching via a plugin

= Demonstrate that statements that do not retrieve all the columns of the table should not populate the

cache

= |Jlustrates the use of static SQL

= After the script is executed, it will
write the output to a file named

out.txt

xogjoe] ioldeg BAS

TS EIRd 5alCacheSingleton.cob README.txt

1
2 ## TEST-CACHING-4 ##

3 Incomplete record, populate
4 [1020][Laken

5 Incomplete record, populate
6 [1030][SCHAARBEEK

7  Incomplete record, populate
5 [1040][ETTERBEEK

9 Incomplete record, populate
19 [1050][ELSENE

11 Incomplete record, populate
12 [1060][SINT-GILLIS

13 Incomplete record, populate
14 [1070] [ ANDERLECHT

15  Incomplete record, populate
16 [1080][SINT-JANS-MOLENBEEK
17  Incomplete record, populate
18 [1090][JETTE

20 ## TEST-CACHING-3 ##

21 Population successful: 1020:

22 [1020][Laken

23 Population successful: 103@:

24 [1030][ SCHAARBEEK

25  Population successful: 104@:

26 [1040][ETTERBEEK

27  Population successful: 1050:

28 [1050][ELSENE

29  Population successful: 1060:

49 [1020][JETTE
41 Found in cache: 1030
42 [1030][JETTE

121% +| G Noissues found

Output

30 [1060][SINT-GILLIS

31 Population successful: 1670:
32 [1070][ANDERLECHT

33 Population successful: 1080:
34 [1080][SINT-JANS-MOLENBEEK
35  Population successful: 1090:
36 [1090][IETTE

37

38 ## TEST-CACHING-2 ##

39 Found in cache: 1020

cancelled
1[eee000000]
cancelled
1[eee000000]
cancelled
1[eee000000]
cancelled
1[eeep00000]
cancelled
1[eeep00000]
cancelled
1[eeep00000]
cancelled
1[eeep00000]
cancelled
1[eeep00000]

Laken

1[BE] [000000000]
SCHAARBEEK

1[8E] [0e0000000]
ETTERBEEK

1[8E] [ee0000000]
ELSENE

1[8E] [ee0000000]
SINT-GILLIS

1[8E] [ee0000000]
ANDERLECHT

1[8E] [ee0000000]
SINT-JANS-MOLENBEEK

1[8E] [ee0000000]
JETTE

1[8E] [ee0000000]

1[BE] [000000000]

1[BE] [060000000]

:BE

:BE

:BE

:BE

:BE

:BE

:BE

:BE

RAIN
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= |MSql rehosts IMS/DB and IMS/TM
systems on .NET and SQL Server.

Mainframe applications compiled H H H

IMS Support

for .NET can interact with IMSql in
the same manner as they would
interact with IMS.

=
= |[MSql is non-transformational, Q
which means it keeps the
sources (COBOL, PL/I) as-is with
the IMS-specific CBLTDLI, L
PLITDLI, and EXEC DLI calls o
unaltered. This way, new sources
are not introduced, which plays a
crucial role in program
maintainability. e
RAIN == 0
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IMS/DB

Data Migration
= The new DB is created using the
DBD’s
= Atableis created for each
physical segment
= Data is not transformed; IMS
segments are stored as raw data

= Program compilation

Entity Framework DbContext is
generated for each DBD

Untransformed programs (COBOL and
PL/I) are compiled as usual

The rcpsb utility translates the PSB

into XML files that are loaded at runtime

IMS/TM

The IMS/TM is translated using SQL
Server Queues and Messages

The remfs utility translates the MFS
files into XML files that are loaded at
runtime

RAIN[EY S50
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IMSql- Demos

Introduction

Batch
Online

Checkpoint/Restart

RAIN
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IMSql — Demo - Introduction

= For the demo we use two DBDs (MODELDB and DEALERDB)

= |n the graph below, DBDs are presented by circle and segments by rectangle. Physical links by plain
lines, logical links by dotted lines

= Each DBD has a primary index, respectively MODELDI and DEALERDI
= DEALERDB.CATALOG is a logical child of MODELDB.MODEL

DEALERDI MODELDB DEALERDB

‘ ’ MODELI ‘ ‘ DEALERI ‘ i MO

DEALER

CATALOG

RAIN = el g
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IMSql — Demo - Batch

Step 1: Open the solution from the folder IMSgl\DealerBatch

Step 2: Make 'ADDPROC' as the startup project by right clicking on the project and selecting
'Set as Startup Project’

Step 3: Click on 'Start Raincode Debugger’, this creates the PROC IMSBATCH in the catalog,
which is one time task

Expected Result:

| | Catalog Explorer - C\ProgramData\Raincode\Batch\Raincode.Catalog.xmi — | *
File Edit Help

+HADODX = | 50® Slow Catalog Access _

‘AII -

v E¥ DEFAULT (2)

B SYS
¥ [ SYST
v i1 SYS1.PROCLIB PDS |LSEQ|80 | 10-10-2024

(=] (IMSBATCH) |File |LSEQ| 10-10-2024 | 1 KB

p— el g
e P

NOowCQAse




IMSql — Demo - Batch

Step 1: Open the solution from the folder IMSql\DealerBatch

Step 2: Make 'BESTSALE' as the startup project by right clicking on the project and selecting
'Set as Startup Project’

Step 3: Click on 'Start Raincode Debugger', this executes BESTSALE.JCL and the program
BESTSALE.cbl searches for the DEALER with the biggest number of SALES segments

MBR RECORD : ©8841

BEST DEALER : DEAL@@@30 20011
Expected Result: /

END TIME 20624/10/10 14:28:29:83

final PCB STATE:

Job must execute successfully and

- ' PCB STATE :
SYSOUT Should have this information DE-LEVEL - ©
DB-KFBA : 00000 ->
DB-SEGMENT :
DB-STAT : GB

DE-FROC + GIRD
RAIN[SNT SeSa >
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IMSql — Demo - Batch

Step 1: Open the solution from the folder IMSql\DealerBatch

Step 2: Make 'EXTRACT-STAT' as the startup project by right clicking on the project and

selecting 'Set as Startup Project’

Step 3: Click on 'Start Raincode Debugger’, this executes EXTRACT-STAT.JCL and the program
DLRSTAT.cbl counts the number of segments of each type for the first 101 segments of the

DBD

Expected Result:

Job must execute successfully and

SYSOUT Should have this information

MBR RECORD : @elel
MBR DEALER : 98822
MBR CATALOG : ©oee42
MBR ORDERS : Beels
MBR SALES : Beels
ENMD TIME 2024/16/1@ 14:17:@1:77

final PCB STATE:

PCB STATE :
DBE-LEVEL : 3
DE-KFBA : 20858 -> DEALeeele CARVOeL1le
DB-SEGMENT : ORDERS
DBE-STAT
DE-PROC : GIRD 3

Advanced Showcase



IMSqgl — Demo - Online

= The IMS/TM is translated using SQL Server Queues and Messages

= This application search/insert DEALER, CATALOG segments

= COBOL/PLI programs using call CBLTDLI, PLITDLI and EXEC DLI

RAIN[EY SE50
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IMSqgl — Demo - Online

= Step 1: Double-click on “Start IMSql 3270 demo” shortcut placed on the desktop

= Starts two servers: terminal server and processing server

= Starts WC3270: 3270 Emulator

B IMSql DealerOnline — ] pd

File Options  Keypad

= Step 2: Enter username and
password (demo/demo)

=  Step 3: Enter the command “/FOR
” FUNCTION YOU WANT TO PERFORM
OMMENU

= Step 4: Use function keys to

navigate to the different
screens

RAIN[EY S50

Advanced Showcase

The transactions details can also be seen through Raincode console




Possible values for the online screens

[ |nsert (PF]_) = SearCh (PF3)

= Inserta new Dealer (PF2) " Search for a dealer (PF2)

S tn e values = |D Number =DDDD00001

= Insertanew Model (PF3) " Search for a model (PF3)

" |nsert new values
= Delete (PF2) = Display catalogs (PF4)

=  Delete a dealer (PFZ) = |D Number =DDDD00050

=  DDDDG000S = Replace (PF4)

= Delete amodel (PF3) = Update a model (PF4)
= BMWV01323 = Type = CARV00004
Brand = <hew-data>

Detdils = <new.data>

RAIN

=  Model Type = CARV00001

AT
T
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IMSql — Online (Raincode Console)

Terminals

. b1e732a7-849f-ec11-b402-
LPTLP207 NOBODY raincode360-vm 09/03/2022 08:41:04
002248584216

. 7th88d4a-cd9e-ec11-b402-
LPTLP229 NOBODY raincode360-vm 08/03/2022 10:48:30
002248584216

. 2dbd91c4-5ba3-ec11-b404-
LPTLP235 NOBODY raincode360-vm 14/03/2022 05:58:28
002248584216

. 9f550257-969b-ec11-b401-
LPTLP365 NOBODY raincode360-vm 04/03/2022 08:37:35
002248584216

. ada99bf7-959f-ec11-b402-
LPTLP456 NOBODY raincode360-vm 09/03/2022 10:45:00
002248584216

LPTLP235 is the same terminal (at the bottom of the 3270 emulator) which starts
when you run the IMSal online demo.

RAIN[EY SE50
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IMSql — Online (Raincode Console)

Conversations

bec16cf0d-969f-ec11-b402-

https://imsgl.raincode.com/IMS/D...

imsql://DEALER/TRANS/dinsert . . CONVERSING ENDDIALOG
002248584216 vm/TerminalService
b916¢cf0d-969f-ec11-b402- https://imsql.raincode.com/IMS/D... ) )
) ) imsql://DEALER/TRANS/dinsert CONVERSING ENDDIALOG
002248584216 vm/TerminalService
ef75ed5b-c89e-ec11-b402- ) ‘ https://imsgl.raincode.com/IMS/D...
https://imsql.raincode.com/IMS/D... . . DISCONNECTED_INBOUMND ENDDIALOG
002248584216 vm/TerminalService
a2550257-969b-ec11-b401- ) ‘ https://imsgl.raincode.com/IMS/D...
https://imsql.raincode.com/IMS/D... . . DISCONNECTED_INBOUMND ENDDIALOG
002248584216 vm/TerminalService
8f1793f3-689f-ec11-b402- . i https://imsqgl.raincode.com/IMS/D...
imsql://DEALER/TRANS/dinsert . . CONVERSING ENDDIALOG
002248584216 vm/TerminalService
8¢1793f3-689f-ec11-b402- https://imsqgl.raincode.com/IMS/D... ) .
imsql://DEALER/TRANS/dinsert CONVERSING ENDDIALOG

002248584216

Details of the conversation: When you choose to insert a new dealer.

vm/TerminalService

RAIN

AT
T
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IMSql — Online (Raincode Console)

Message Queues
Queues

QueryNotificationErrorsQueue (0)
EventNotificationErrorsQueue (0)
ServiceBrokerQueue (0)
TerminalServer (0)

ProcessingServer (0) When you click on IMS_DEALER_raincode360-vm (2), it will take you to the

IMS_PROC_DEALER (1) details of the pending messages

IMS_DEALER _raincode360-vm (2)
IMS_DEALER (0)

Messages

message_enqueue_time se "--'i"\'ej“ﬂ mne service_contract name

https://imsgl.raincode.com/IMS/DEALER/rain
code360-vm/TerminalService

2022-03-08T08:46:46.853 ProcessingServiceContract

https://imsgl.raincode.com/IMS/DEALER/rain
code360-vm/TerminalService

2022-03-14T05:26:45.967 ProcessingServiceContract

message_type_name
ErrorMessage
OutputMessage
RAIN = ='®
e
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IMSql — Demo - Online - Alternate PCB

= The alternate PCB can have as output message destination
= transaction code names (NAME=)
= |ogical terminal names (LTERM=)
= |n both cases, IMSqgl uses a program as a destination
= |n COBOL or PLI
" |InCH

= All programs use call CBLTDLI, PLITDLI and EXEC DLI as normal

RAIN[EY SE50
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IMSql — Demo - Online - Alternate PCB

= Step 1: Double-click on the “Start IMSql 3270 demo” shortcut placed on the desktop

= Starts two servers: terminal server and processing server
Bl IMSql DealerOnline

File Options  Keypad

= Starts WC3270: 3270 Emulator

= Step 2: Enter username and
password (demo/demo)

=  Step 3: Enter the command “/FOR
RECMIN”

= Step 4: Enter a target
destination number and some
Input text.

= Step 5: The mirrored text is
returned as Output.

Advanced Showcase



IMSql — Demo - Online - Alternate PCB

Target destinations are:
1. A COBOL program logger.cbl registered as a transaction
= Calls CBLTDLI to get the message and does a DISPLAY of the contents
= Requires a PSB (LOGGEROO)
2. A COBOL program termlogger.cbl registered as a terminal
= Fundamentally, it is the same code as the logger.cbl
=  Does not require a PSB since it is a terminal
= A CH program logger.cs registered as a terminal
= Construct acallto CBLTDLI as if it were a COBOL program

= Does not require a PSB since it is a terminal

RAIN

AT
T
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IMSql — Demo - Checkpoint/Restart

= To demonstrate the checkpoint/restart, we use a program that

Reads command from a GSAM file (RCDO01Gl)

Writes a log into a GSAM file (RCD001GO)

Set a checkpoint after every 2 commands. Checkpoint are named “D0100002”, “D0100004”, ...

The commands can be

ADD = insert entry in IMS DB

DELETE = delete entry from IMS DB
UPDATE = update entry from IMS DB
DISPLAY ='display entry

TADD =same as ADD, but write to console

ABEND = If in restart mode, do nothing else - execute a “dividedby 0” to abort the program

RAIN[EY SE50
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IMSql — Demo - Checkpoint/Restart

= The command file used

ADD LAST7 BATCHADD

DISPLAY LAST7

checkpoint “D0100002” here

ADD LAST7B BATCHUPD
DISPLAY LASTA

checkpoint “D0100004” here
TADD LAST7C BATCHUPD
ABEND

checkpoint “D0100006” here
DISPLAY LAST7B

DELETE LAST7

checkpoint “D0100008” here
DISPLAY LAST7

TADD LASTS BATCHADD
checkpoint “D0100010” here
DELETE LASTS

DISPLAY LASTS

8-111-7777D07/R0O7

8-111-7777D07/R0O7

8-111-8888D08/R0O8

0001000
0002000

0003000
RESTART

0004000
0004100

0005000
0006000

0007000
0008000

0009000
0010000

RAIN

AT
T
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IMSql — Demo - Checkpoint/Restart

= Step 1: Open powershell and navigate to directory
“C:\Raincode360\Repositories\Demos\IMSql\CheckpointRestart”

= Step 2: Type command make demo to run the first step of the demo:
= Execute “RCDO01.EPRCDO003.JCL”

=  Run in non-restart mode
—> ABEND = div/0

= The 6" command is ABEND
= Two checkpoints

= “TADD LAST7C” is between the
last checkpoint and the ABEND.
So, it’s rollback (not committed
to the DB)

=  Return RC =9000 + div/0

RAIN = d g
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IMSql — Demo - Checkpoint/Restart

= Step 2: Type the command make restarttorunthe second step of the demo:

Execute “RCDO01.EPRCDRO3.JCL”

Run in Restart mode = ABEND = no op
//*HIDAMUPD EXEC PROC=IMSBATCH,MBR=DFSIVA64, PSB=DFSIVP64, IMSID=IVP1,

/e
(Re)start after the last checkpoint
Succeed with RC=0

souT='*"', TIME=(60) , CKPTID=LAST

Deleeesd :RESTARTED: ¥

S
Jean.Hen

ocaooeal

Bee40006

B
START
KPT-FREQUENCY : 8896@001 : COUNT : 88082

geloooe

COUNTER
urn with r
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IMSql — Demo - Checkpoint/Restart

RCD001GO after first run (ABEND) RCD0O01GO after second run (SUCCEED)
1 e e e e e m e mmm e mm e mm e mm————————————————— * 1 B *
I I [ I
I | I I
| * TEST FOR CHECKPOINT RESTART I | * TEST FOR CHECKPOINT RESTART I
I TRANSACTION TYPE : BMP/DLI (HIDAM DB) | I TRANSACTION TYPE : |
| DATE : W 1 | DATE : |l B5/11/21 B9:52:36 | |
| PROCESS CODE (*1) :  DISPLAY I | | PROCESS (CODE (*1) :  DISPLAY |
| (*1) PROCESS CODE | I (*1) PROCESS CODE |
| LAST NAME : LASTA ADD | | LAST  NAME : LASTA ADD |
| DELETE | | DELETE |
| FIRST NAME : UPDATE | | FIRST NAME : UPDATE |
| DISPLAY | I DISPLAY |
| EXTENSION NUMBER  : TADD | | EXTENSION NUMBER  : TADD |
| INTERNAL ZIP CODE | | INTERNAL 7IP CODE |
| I A [ I
I SPECIFIED PERSON WAS NOT FOUND SEGMENT# : @ee4 | First run SPECIFIED PERSON WAS NOT FOUND SEGMENT# : @ee4 |
%) & N e s *
ro Last checkpoint (D0100004) - T |
| i Second run |
| * TEST FOR CHECKPOINT RESTART I v | * TEST FOR CHECKPOINT RESTART I
I TRANSACTION TYPE :rﬁnw | I TRANSACTION TYPE :l-ana-;iau-(-ﬁam-aa-)-l |
| DATE : 06/11/21 89:52:36 f— i DATE : L86/11/21 089:54:52 |
| PROCESS CODE (*1) :  TADD | | PROCESS CODE (*1) :  TADD |
| (*1) PROCESS CODE | | (*1) PROCESS CODE |
| LAST  NAME 1 LAsSTIC ADD I | LAST  NAME 1 LAST7ZC ADD |
| DELETE | | DELETE |
| FIRST NAME i BATCHUPD UPDATE | | FIRST NAME :  BATCHUPD UPDATE |
| DISPLAY | | DISPLAY |
| EXTENSION NUMBER .  8-111-7777 TADD I | EXTENSION MNUMBER :  8-111-7777 TADD |
| INTERNAL ZTP CODE :  D@7/R@7 I | INTERNAL ZIP CODE :  DA7/Re@7 I
| |
| I | I
| ENTRY WAS ADDED SEGMENT# : @8e5 | | ENTRY WAS ADDED SEGMENT# : @eel |
8 e~ = 2} B *
L %L *

|
RAIN|[%Y8 iw“"'
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IMSql — Checkpoint (Raincode Console)

The screenshot below shows the Checkpoints created after the first run of the
checkpoint/restart demo.

Check Points

Checkpoint Name Program Name Jcl Name Psb Name

00100002 PRCD0O03 DROTEPR3 RCPCO1 DELETE

00100004 PRCD003 DROTEPR3 RCPCO1 DELETE

1 - 2 of 2 items

RAIN[EY SE50
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IMSql — Checkpoint (Raincode Console)

The screenshot below shows the Checkpoints created after the second run of the
checkpoint/restart demo.

Check Points

Checkpoint Name Program Name JcI Name Psb Name

D0100002 PRCD003 DROTEPR3 RCPCO1 DELETE
D0100004 PRCD0O03 DROTEPR3 RCPCO1 DELETE
D0100006 PRCDO003 DROTEPR3 RCPCO1 DELETE
D0100008 PRCDO003 DROTEPR3 RCPCO1 DELETE
00100010 PRCD003 DROTEPR3 RCPCO1 DELETE
D0100012 PRCDO003 DROTEPR3 RCPCO1 DELETE

1 1 - 6 of 6 items

RAIN[EY SE50
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Cloud Native Deployment




More than your good old mainframe migration

= Deployment of mission-critical business logic at scale
= Hundreds of transactions
= Hundreds of batch jobs

= Using state-of-the-art cloud-native technologies
= _NET 10.0

= Azure Container Apps

= Kubernetes + Dapr
= Without the burden of antiquated infrastructure

= Easy consumption by applications written in modern languages

Fulfilling the promise of digital transformation




Exposing mainframe business logic for non-mainframe consumption

t

docker

The mainframe code becomes a service

Usable from any application with a HTTP client

RAIN[EY SE50
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= Portable event-driven runtime for building microservices
= Open source, driven by Microsoft

= Language agnostic
= Platform agnostic

= Cloud

= Edge devices

https://dapr.io



https://dapr.io/

Cloud Native Demo architecture: the starting point

Balance (COBOL)

Screen handling
transactions (3270)

Payment (PL/I)

CICS system




Cloud Native Demo architecture: keeping the business logic

Balance (COBOL)

Payment (PL/I)




Cloud Native Demo architecture: keeping the business logic

Balance

(CoBOL)

Payment
(PL/1)




Cloud Native Demo architecture: encapsulation in containers

U Balance

docker (COBOL)
U

docker (PL/1)




Cloud Native Demo architecture: injecting a Dapr sidecar

& &0
P" | gocker (COBOL)

5|20 -
daP e (PL/1)




Cloud Native Demo architecture

docker

N

Invoke balance servic

& &0
P" | gocker (COBOL)

|
Azure N
Container
iy & &1 '
L]
Iii . P" | docker (L)
a._'_/




Cloud Native Demo — Automated structure/JSON mapping

©1 W-COMMAREA.

10 Cea7.

20 COO7-ACCOUNTNUMBER PIC X(290).
20 C007-AMOUNT PIC ---.----.--9,99.

JSON input request body to balance service:

{

"Ceo7": {
"COO7-ACCOUNTNUMBER": "BE28-..."
}




Cloud Native Demo — Automated structure/JSON mapping

©1 W-COMMAREA.

10 Cea7.

20 COO7-ACCOUNTNUMBER PIC X(290).
20 COO7-AMOUNT PIC ---.----.-- 9,99.
JSON output response body from balance service:
{
"Coo7": {
"CO07-ACCOUNTNUMBER" : "BE28-...",
"COO7-AMOUNT": 123.45
}
}
e e g
RAIN == 0
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Cloud Native Demo Setup

Raincode 360 provides the Cloud Native demo out-of-the-box

= Azure resources are created (Azure Container Apps Environment, etc.)
= The Raincode Bank Application demo gets automatically deployed onto the Container Apps

= Dapris enabled on each of these Container Apps

Deployed with the distributed tracing feature of Dapr enabled, allowing for application
analysis through Azure Application Insights.

The Cloud Native demo shares the same SQL database as the CICS demo.
= Database changes made on one side will be reflected on the other.

The demo wraps 4 programs from the “Qix - Emulator - Bank Application“ demo as
Dapr microservices:

= Account list (COBO10A.cob)
=  Account balance (COBO11. cob)
= Payment (PLIQO1.pli)

=  Customer list (COBOO4A.cob) RAIN — g g
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Cloud Native Demo - How to demonstrate

= Click on the Cloud native demo 4 ‘ j desktop shortcut to access the demo frontend.

FEAICODE da‘P.-

Mainframe to Cloud Native

Raincode CICS on Container Apps demo Interface is divided into three

At any time, feel free to take a peek at the application map on Application Insights for this demo. Se Ctio n S

Account balance

BEOO-1000-0000-1438 hd

Get account balance

Create transaction

Transfer from Transfer to Amount Description

BEOO-1000-0000-1438 v BEOO-1000-0000-1438 v 0

Transfer

|Customer lookup

Customer last name prefix

.
RAIN = ='®
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Cloud Native Demo - Web Frontend

Account Balance

= Select the account from drop-down menu of the account number box

Click on 'Get account balance' for the balance inquiry

Account balance

BEOO-1000-0000-1438

Get account balance

Account balance for BE0O0-1000-0000-1438

EUR

laed . 88

Account balance

BEOO-1000-0000-1438 v

BEOO-1000-0000-1438
BEOD-1000-0000-2643
BEOO-1000-0000-3557
BEOO-1000-0000-4464
BEOO-1000-0000-4488
BEOO-1000-0000-5387
BEOO-1000-0000-6168
BEOO-1000-0000-6172
BEOO-1000-0000-6320

RAIN[EY SE50
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Cloud Native Demo - Web Frontend

Create Transaction

= (Creates the payment
= Select Transfer from to Transfer to
= Add Amount and Description, and press the transfer button

Create transaction

Transfer from Transfer to Amount Description

BEDO-1000-0018-4578 v BEOO-1000-0018-4578 v 0

Transfer

Transaction report

Executed transaction for amount: 100

Balances before transaction
BEGO-1006-0018-4578 EUR 6715.85

BEGO-1000-0075-1517 EUR 9284.49

Balances after transaction
BEGO-1006-0018-4578 EUR 6615.85

BE@O-1000-0079-1517 EUR 9394.49

RAIN[EY SE50
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Cloud Native Demo - Web Frontend

Customer lookup

= Looks for the customer in the database that matches the prefix entered.
= Click Lookup to populate the list on Ul

Customer lookup

Customer last name prefix

We

Customer lookup result

#

199

1018

284

925

641

Last name

Webb

Webster

Webster

Weeks

Weeks

Welch

Werner

First name

Aimee

Elma

Kristy

Cecelia

Milagros

Olin

Susanne

Date of birth

Thu 17 Apr 1997

Thu 13 Oct 1960

Mon 20 Apr 1959

Sun 15 Jun 1997

Thu 17 Mar 1983

Tue 19 Mar 1985

Fri 4 Oct 1996

City

1300 Limal

7000 MONS

3000 LEUVEN

8000 BRUGGE

7000 MONS

2000 ANTWERPEN

1000 BRUSSEL

RAIN
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T
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Cloud Native Demo - Dapr distributed tracing

= At any point, the Application Map can be reached through the link on the demo

frontend.

RAINEH

Mainfrarne to Cloud Native

dcf[')r

Raincode CICS on Container Apps demo

At any time, feel free to take a peek at therpIication map on Application Insights

or this demo.

RAIN[EY SE50

Advanced Showcase




Cloud Native Demo - Dapr distributed tracing

= Each node represents an application component

= Each edge represents a relationship (i.e., call) between identified components

=_ raincode360-insights-lhmewhehpkts2 | Application map ¢ - X Application Map identifies:
B sppiication Insights | Last hour - raincode360-insights-Ihmewhehpids2
;7' «  QRefresh  [YCopylik [ Leammore [ Troubleshooting 22 Leave preview 27 Feedback * Web frontend (pyfrontend)
9 Oveien oo ) (" sl * Legacy services:
8 Acivitylog Update map components Inteligent view:o Bxude 40c@ Loyout ¥ U Accounts (COB OL)
:T”” * Balance (COBOL)
JER— «  Customers (COBOL)
i * Payment (PL/I)
= gplicton nep @ * Usercan see how many calls
N have been made, and their
R — performance.
@ pvailability
W Failures 2csts
T oo ® There will be a slight lag whilst
E e *) information is populated in the
Moritring - -\ @ Application Map after an action is
B e made through the Cloud Native
il et - o , Demo frontend (usually less than 5
minutes).
- g gy
RAIN == 0
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Cloud Native Demo - Sources

The sources for the Cloud Native demo are available on the Raincode 360
environment

Contents:

= The frontend written in Python 3 using the Django 3.2 framework

= C:\Raincode360\Repositories\Demos\Azure\Dapr\pyfrontend

Our generated wrapper images for legacy programs & frontend from the Bank Application
demo

= https://hub.docker.com/search?q=raincode360

Raincode tooling support for automated containerization of legacy applications is
currently under development.

RAIN[EY SE50
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https://hub.docker.com/search?q=raincode360
https://hub.docker.com/search?q=raincode360

Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

RAIN[EY SE50
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Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

= Rehost QIX emulator bank demo on AKS using containerization
= Prerequisites:
= You must be a contributor to the Azure subscription where the Raincode 360 VM is hosted.

=  You must execute the PowerShell script (RehostBankDemoOnAKS.psl1) in the Administrator
mode

RAIN[EY SE50
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Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

There are two ways to execute the demo:

1: Open the solution from the folder
C:\Raincode360\Repositories\Demos\Qix - Emulator -
Bank Application\ Rehost on AKS, and execute the
PowerShell script (RehostBankDemoOnAKS.ps1) by
navigating to the Tools -> Command line options ->
Developer Powershell

OR

2: Execute the demo through a shortcut placed on the
desktop

Advanced

RAIN

AT
P T
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Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

= Once you execute the script, it will ask you for the login method. There are two types of login
methods:

= User mode (U) — Login with the user credentials through the Azure portal. Azure portal opens in an explorer.

= Tenet mode (T) - The tenant credentials required to Log in to Azure.
= Once you input the login method, it will ask for a Subscriptionld.

= Next, it will ask for the Raincode360-VM resource group’s name for VNET peering.

LN Developer PowerShell Visual Studio Community 2022 17.9.34728.123 — O X

22 Developer PowerShell
22 Microsoft Corporat

PS C:\Raincode360\Repositories\Demos\Qix - Emulator - Bank Application> cd
PS C:\Raincode360\Repositories\Demos\Qix - Emulator - Bank Application\Rehost on AKS> .\RehostBankDemoOnAKS.psl

mdlet RehostBankDemoOnAKS.psl at command pipeline position 1
Supply values for the following parameters:

AzureLogInModeToru: U
SubscriptionId: 7c¢12f307-10c0-4aal-bcea-89f1f9dab193
Raincode360VMResourceGroupName: raincode360_

RAIN[EY S50
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Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

= Subscriptionld and the resource group name are copied from the Resource group of raincode360-vm
on the Azure portal.
Home > raincode360 >
raincode360-vm < * - X
Virtual machine
‘P Search | & <« & Connect v (N Restart D Stop [f@ Capture m Delete O Refresh [ Open in mobile ,(F Feedback F‘a\ CLI /PS
K2 overview
“\ Essentials JSON View
B Activity log
Resource group (move) : raincode360 Operating system : Windows (Windows Server 2022 Datacenter Azure Edition)
9;1 Access control (IAM)
Status : Running Size : Standard B2ms (2 vcpus, 8 GiB memory)
@ Tags Location : East US Public IP address : 40.114.48.64
# Diagnose and solve problems Subscription (move) : Microsoft Azure Sponsorship Virtual network/subnet : raincode360-vnet/BaseSubnet
> Connect | Subscription ID . 7¢12f307-10c0-4aa1-bcea-8911fodab193 DNS name : Not configured

> Networking Health state

> Settings Time created : 27/6/2024, 11:26 pm UTC

It is recommended that the AKS cluster and file storage be deployed within the same subscription ID.

RAIN[EY SE50
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Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

= When you press enter after providing the resource group name, it will set up a QIX
region AKSBANKDEMO.

mdlet RehostBankDemoOnAKS.psl at command pipeline position 1

Supply values for the following parameters:

AzureLogInModeTorU: U

SubscriptionId: 7¢12f307-10c0-4aal-hcea-89f1f9dab193

'a1ncode360VMResourceGroupName raincode360

[2024-07-01 07:47:59] : Started the 'Rehosting of BankDemo Emulator Application to AKS' at: 07-01-2024 07:47

[’0;4 -07-01 07:47:59] : Building solution C:\Raincode360\Repositories\Demos\Qix - Emulator - Bank Application\Qix - Emulator - Bank Application.sIn in Releass
mode. ..

[2024-07-01 07:47:59] : Writing stdout to C:\Raincode360\Logs\msbuild.20240701T0747596597Z.0ut.log.

[2024-07-01 07:47:59] : writing stderr to C:\Raincode360\Logs\msbuild.20240701T0747596597Z.err.T0g.

[2024{0?-01 05:48:06] : Solution C:\Raincode360\Repositories\Demos\Qix - Emulator - Bank Application\Qix - Emulator - Bank Application.sln built successfully
in Release mode.

[2024-07-01 07:48:06] : Created D11s directory and copied the program executahles

[2024-07-01 07:48:06] : Created Maps directory and copied the Bms map Xmls

[2024-07-01 07:48:06] : Writing stdout to C:\Raincode360\Logs\regioncreator.20240701T0748068423Z.0ut.log.

[2024-07-01 07:48:06] : Writing stderr to C:\Raincode360\Logs\regioncreator.20240701T0748068423Z.err.log.

[2024-07-01 07:48:08] : Created 'AKSBANKDEMO' region.
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= You can see the T CODE
created QIX
region through
the Raincode
console.

o0 Regions  TOOuewsss  Tramsactions M - CHAMGE CONMECTION

Regions

mmCODE ®QIX o Regions TDQueues Transactions Monitoring ¥ CHANGE CONNECTION

Transactions

* You can check the
transactions through QIX

Coo4 AKSBANKDEMO COBO004 512 CONFIGURE DELETE

: -
C005 AKSBANKDEMO COB00S 512 CONFIGURE DELETE t ra n sa Ct I o n S ta b I n t h e
C006 AKSBANKDEMO COBO0O6 512 CONFIGURE DELETE .

. Raincode console
Ccoo7 AKSBANKDEMO COBOO7 512 CONFIGURE DELETE
coos AKSBANKDEMO COB0O8 512 CONFIGURE DELETE
co10 AKSBANKDEMO COBO10 512 CONFIGURE DELETE
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For more details, refer to Raincode Console



https://www.raincode.com/docs/Raincode-Console/UserGuide/UserGuide.html#_raincode_console_user_guide
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= The script will create a separate resource group for the AKS cluster and storage account.

Home >

Resource groups # - X

Raincode SRL {phidani.be)

+ create Manage view () Refresh L Export to CSV < Open query

[ Filter for any field... Subscription equals all Location equals all X o Add filter
Showing 1 to 35 of 35 records. No grouping v ‘ ‘ =Z List view v
[] Name Subscription Ty Location Ty,
|D AKS-raincode360 | Microsoft Azure Sponsorship East US
[ (4 cbmrcaso Microsoft Azure Sponsorship France Central
D cloud-shell-storage-centralindia Azure Sponsorship (exp 2024-03-01) Central India
[ cloud-shell-storage-westeurope Martin West Europe

= Under the new resource group, a storage account and a file share folder named qixfileshare are
created

[2024-07-01 07:48:16] : Created the resource group: AKS-raincode360
[2024-07-01 07:48:16] : Creating Storage account: gixstorageaccountwqvst

[2024-07-01 07:48:36] : Storage account: gixstorageaccountwqvst created under resource group: AKS-raincode360 at location: eastus
[2024-07-01 07:48:36] : Created the Fileshare 'gixfileshare'
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In gixfileshare, two directories, a processingserver and a terminalserver, are created, and
license files are uploaded to both. BMS XMLs are uploaded to the terminalserver, and
program executables are uploaded to the processingserver.

2024-07-01
2024-07-01
2024-07-01

2024-07-01
2024-07-01
2024-07-01

: Created the directory 'processingserver’' under FileShare 'qixfileshare’

: Created the directory 'terminalserver' under FileShare 'qixfileshare'

: Uploaded Ticense to both 'terminalserver' and 'processingserver’' folders under fileshare 'gixfileshare’
: Uploaded BMS xmls to 'terminalserver' folder under fileshare 'qixfileshare’

: Uploaded program executables to 'processingserver’' folder under fileshare 'qixfileshare’

: Installing Az module....

In the AKS resource group, navigate to the file share folder. Within this folder, you will find the
processingserver and terminalserver directories, which contain the License file, BMS XMLs, and DLLs.

Home > Resource groups > AKS-raincode360 > qixstorageaccountwqvst

gixstorageaccountwquvst | Storage browser & # - X

Storage account
‘)’) Search ‘ S B8 gixstorageaccountwqvst < T Upload - Adddirectory () Refresh [ Edit columns
= Overview \

R Favorites & File shares > -8 gixfileshare
@ Activity log v view
! Recently viewed Authentication method: Access key (Switch to Microsoft Entra user account)

@ Tags 3 Blob containers

# Diagnose and solve problems
ﬁh Access Control (IAM)
W Data migration
Events
5 storage browser

@& Storage Mover

[ P search files by prefix

~ 8 File shares showing all 2 items
& qixfileshare D Name Type Size
View all D processingserver Directory
Queues D terminalserver Directory
EH Tables
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= Further, the script installs the Kubernetes cluster and creates peer networking between sqlserver and
AKS virtual network.

[2024-07-01 07:48:43] : Installing Kubectl ....
[2024-07-01 07:48:43] : Kubectl installation completed successfully.
[2024-07-01 07:48:43] : Creating kubernetes service using AKsTemplatefile 'C:\Raincode360\Repositories\Demos\Qix - Emulator - Bank Application\Rehost on AKS)\
sCreationTemplate.json' under resouce group 'AKS-raincode360'.
[2024-07-01 07:53:33] : Kubernetes service created successfully
[2024-07-01 07:53:33] : Creating network peer between SqlServer and AKS virtual networks
[2024-07-01 07:53:45] : Peer networking added between 'raincode360-vnet’' & 'aks-vnet-35064155"'
[2024-07-01 07:53:56] : Peer networking added between 'aks-vnet-35064155' & 'raincode360-vnet’
[2024-07-01 07:53:56] : Connecting to Kubernetes cluster to deploy resources...
[2024-07-01 07:53:57] : NameSpace created: 'raincodeqix’
[2024-07-01 07:53:57] : Secret created: 'gix-storage-secret’
[2024-07-01 07:53:57] : Secret created: 'gix-config-secret’
[2024-07-01 07:53:58] : Qix Persistant volume created
[2024-07-01 07:53:58] : Qix Persistant volume claim created
07:53:58] : Qix processing server deployment created
07:53:59] : Qix terminal server deployment & service created

READY STATUS RESTARTS AGE IP NODE NOMINATED NODE READINESS

0/1 ContainercCreating O 1s <none>  aks-agentpool-11006533-vmss000001  <none> <none>
o/1 Pending 4] Os <none>  <none> <none> <none>
TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE SELECTOR
gix-terminal-server LoadBalancer 10.0.140.141  <pending> 993:30485/TCP Os app=qgix-terminal-server
[2024-07-01 07:53:59] : waiting 45 seconds for containers & service to be Tlive...

READY STATUS RESTARTS AGE IP NODE NOMINATED NODE READINESS GATES{

0ix-processing-server-5cddSbc7c8-k8rri 1/1 Running 0 47s 10.244.0.11 aks-agentpool1-11006533-vmss000001  <none> <nonex>

0ix-terminal-server-74b5d78f6b-7sscm 1/1 Running O 46s 10.244.0.12 aks-agentpool-11006533-vmss000001  <none> <nohe>
TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE SELECTOR

gix-terminal-server LoadBalancer 10.0.140.141 4.156.121.63 993:30485/TCP  46s app=qix-terminal-server

[2024-07-01 07:54:45] : About to wait 120 seconds for you to inspect and ready for disconnecting....

Advance
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Home > AKS-raincode360

n Under the 4 AKS-raincode360 | Deployments x
Resource group

|
deployments
C e O
ta b) yo u Ca n (%) Overview ‘ Filter by deployment name or resources in the deployment...

. B Activity log
fln d t h e D Deployment name Status Last modified Duration Related events

QR Access control (JAM)

AKS Creat io n @ Tags [] AksCreationTemplate @ succeeded 28/6/2024, 6:02:40 am 4 minutes, 37 seconds, and 836 ... Related events

- -
1= Resource visualizer

template. £ e

' Settings

2 Deployments

ips > AKS-raincode360 > gixaksclustes

[ qgixakscluster | Workloads  »

= |f you choose the Pods
SEah ) 1 Create e Refresh [ Showlabels R’ Give feedback tab under the

Deployments ~ Pods  Replicasets  Stateful sets Daemonsets  Jobs  Cron jobs

- Workloads, you can see

Filter by pod name Status Filter by namespace

All statuses v | | raincodeqix Y Add label filter t h e ru n ni ng CO nta i n e r.s {

Name Namespace Ready Status Restart count Age | Pod IP Node

raincodeqix Qi Running 0 9 minutes 10244011 aks-agentpool-1100653

% Workloads
erminal-server-74bSd7. raincodegix Qi Running 0 9 minutes 102440.12 aks-agentpool-1100653...

ices and i
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Once the script is successfully executed, it will connect you to the 3270 terminal

— - Type C004 the first transaction id of QIX emulator bank

—
i B aisea 70 o
i1e T

application and press enter




Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

[ ] o Regions TDQueues Transactions Monit 'R CHANGE CONNECTION
[RAIN[SDH e anx g

You can check the transaction logs
by navigating to the QIX

Transaction Logs

Monitoring tab—> Transaction W e i
Logs In the Ral nCOde ConSOIe - 6e84eab7-8356-4c3f-a0f7 c494b6c8-8037-ef11-b679 01/07/2024 01/07/2024
AKSBANKDEMO CICSUSER coos 2EJF 0
C e3 6045bdfe8c1b 08.06:16:756 08:06:16:856
R R 6e84eab7-8356-4c3f-a0f7 c094b6c8-8037-ef11-b679. 01/07/2024 01/07/2024
AKSBANKDEMO o CICSUSER Co08 2EJF 0
( 6045bdfe8c1b 08:06:14:456 08:06:14:513
85b177¢2-8037-ef11-b679 01/07/2024 01/07/2024
AKSBANKDEMO CICSUSER c010 2EJF 0
6045bdfe8c1b 08:06:11:020 08:06:12:090
R R 81b177¢2-8037-ef11-b679 01/07/2024 01/07/2024
AKSBANKDEMO CICSUSER Co08 2EJF 0
6045bdfe8c1b 08:06:09:096 08:06:09:143
7db177c2-8037-ef11-b679 01/07/2024 01/07/2024
AKSBANKDEMO CICSUSER coo7 N 2EJF 0
6045bdfe8c1b 08:06:08:586 08:06:08:616
R 6 4 Of 7 79b177¢2-8037-ef11-b679 01/07/2024 01/07/2024
AKSBANKDEMO Teanr e CICSUSER €005 ! 26 0 a
0df7758d8ce3 6045bdfe8c1b 08:06:05:536 08:06:05:723
R 6e84eab7-8356-4c3f-a0f7 75b177¢2-8037-ef11-b679- 01/07/2024 01/07/2024
AKSBANKDEMO B CICSUSER Co04 2EJF ]
0df7758d8ce3 6045bdfe8c1b 08:06:03:963 08:06:04:003
~ be84eab7-8356-4c3f-a0f7 90484aae-8037-ef11-b679- 01/07/2024 01/07/2024
AKSBANKDEMO I N CICSUSER Co04 2EJF 0
0df7758d8ce3 6045bdfe8c1b 08:05:30:826 08:05:30:960

® QX : Regions TDQueues Transactions Monitoring ™ CHANGE CONNECTION
You can check the
Servers Heartbeat &

il server heartbeat by

‘ M P navigating to the QIX
monitoring tab—>
cBaae300-4811-49¢0-bida- . o qix-terminal-server- 07/01/2024 29 seconds
i Terminal AKSBANKDEMO Running [ ] STOP .

aBedffd2c25¢ 74b5d78f6b-7sscm 08:07:28:813 ago Serve rs H ea rt beat I n

6 7-8356-4c3f-a0f7 N KSBANKDEMO qix-processing-server 07/01/2024 30 seconds R ) STOP 7

sdace3 focessng o 5cdd5be7ca-karrl 08:07:27:926 ago anning @ the Ra'nCOde COHSOl e
1 50 items per page
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For more details, refer to Raincode Console



https://www.raincode.com/docs/Raincode-Console/UserGuide/UserGuide.html#_raincode_console_user_guide

Cloud Native Demo - Rehost QIX-Emulator bank demo on AKS

= After completing your job, select Y to disconnect from the Azure session and Y to clean
up the created AKS resources

[2024-07-01 07:54:45] : About to wait 120 seconds for you to inspect and ready for disconnecting....
Disconnect from the Azure Session(Y/N)7: y

Tean-up the created AKS resources(Y/N)7: y

[2024-07-01 08:09:16] : Removing Vnet peering from network - raincode360-vnet, Resource group - raincode360
[2024-07-01 08:09:27] : Cleaning up the resource group AKS-raincode360

[2024-07-01 08:15:44] : Logging out of Azure...
[2024-07-01 08:15:44] : Rehosting completed at:07-01-2024 08:15

aiting for 0 seconds, press a key to continue ...

= |f you select N, you must manually clean the created AKS resources
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Expert mode




= The purpose of this demo is to demonstrate the usage of the Raincode scripting
language to create a user-defined function to implement a coding guideline

= The user-defined function adds extra validation to the compiler so that it throws an
error when the “GO TO” statement is encountered in the COBOL module

RAIN[EY S50
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User defined function: Normal Flow

= Step 1: Open the solution from the folder Compiler — User
Defined Coding Guideline

= Step 2: Select Build -> Rebuild
Solution

= Step 3:In GOTOCBL.cob, set a
breakpoint at GOBACK statement in
PARA-1

= Step 4: Start the Raincode Debugger

Expected output: The execution will
print “IN PARA-0” and “IN PARA-1" in
consecutive lines.

ﬂ'ﬁ
= Step 5: Click continue or close the application window to exit the debugger RAIN e =
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User defined function: Error Flow

= Step 1: Open the solution from the folder Compiler — User Defined Coding Guideline and
click on CobolGotoUDF project from the solution explorer

= Step 2: From the displayed XML lines,
uncomment "
<UserDefinedParameters>:ScriptPaths="$
(SolutionDir)"
:UserDefinedValidationProc="GotoUdf.Val
idate"</UserDefinedParameters> "

= Step 3: Select Build -> Rebuild Solution

= Step 4: Start the Raincode Debugger

The compilation will fail, and an error message “Goto statements are not allowed when working for
XXXX corporation!” will appear in the output tab

| vy
= Step 5: Click continue or close the application window to exit the debugger RAIN Bﬁﬂ
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