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1 Introduction

This document covers the high-level design, setup and usage of extension functions (or plugins) and
Alias Framework (AF) extension functions.

The extension functions are executed by Codiac service and can be assigned as pre-action or post-
action to client operations, as an execute function, or as a scheduled job.

The AF extension functions are executed by AF when custom aliases are evaluated. These functions
can perform tasks or make calculations and return evaluated aliases.
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2 Architecture

Below is the high-level architecture showing the relations of Codiac service to AF extension
modules and plugins.

Codiac service process

Web server C++ plugins
(.dlly

) CodiacSDK.Universal . .
Codiac render P CodiacsDK.AliasFramework
C++ modules
ExecuteMo dule (.cllly

{cpp. py. js. php. cs)

l I— ScriptExecutor process

ScriptExecutor.exe

A

Python Executor
Python modules
module_controller Lpy)
L CodiacSDK.PythonWrapper ext_controller T—p Python plugins
{.py)
JavaScript Executor
P CodizcSDK. JavaScriptWrapper | _w JavaScrl(;:FsTodules
module_controller 7 1

I ext_controller |--.____. JavaScript plugins
4’| CodiacsDK.Phpwrapper |— (js)

PHP Executor

Php modules

P CodiacSDK.NetWrapper |— module_controller ,f"' {-php)
ext_controller - Php plugins
(.php)

ScriptExecutorMet process

ScriptExecutorNet.exe

Program

Net modules

L —¥] {.dlly

module_controller H

ext_controller H—p .Net plugins
(.dlly

e (Codiac render is a web application that send request to CodiacSDK.Universal service.

e Codiac service process contain many services. These are the services for plugins and AF
extension modules:

a) CodiacSDK.PythonWrapper service gets the list of Python plugins and spawns
ScriptExecutor process with ext_controller parameter to execute Python plugin
function.

» ScriptExecutor process loads and executes Python scripts.

= The python script imports pyd file which provides Codiac SDK library and Alias
Framework library.

a) CodiacSDK.JavaScriptWrapper service gets the list of JavaScript plugins and spawns
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14

ScriptExecutor process with ext_controller parameter to execute JavaScript plugin
function.

= ScriptExecutor process loads and executes JavaScript scripts.

= V8 wrapper provides APIs to Codiac SDK library and Alias Framework library to
JavaScript scripts.

CodiacSDK.PhpWrapper service gets the list of PHP plugins and spawns
ScriptExecutor process with ext_controller parameter to execute plugin function.

» ScriptExecutor process uses PHP library to load and execute PHP scripts.

» The PHP script loads Zend extension which provides APIs to Codiac SDK library
and Alias Framework library.

CodiacSDK.NetWrapper service get the list of C# plugins (function names of C# dll
files) and spawns ScriptExecutorNet process with ext_controller parameter to
execute a C# plugin.

CodiacSDK.AliasFramework service (for Python/JavaScript/PHP AF extension
function) spawns ScriptExecutor process with module_controller parameter to
execute AF extension function.

CodiacSDK.AliasFramework service (for C# AF extension function) spawns
ScriptExecutorNet process with module_controller parameter to execute a C# AF
extension function.

C++ plugins are directly executed by CodiacSDK.Universal service and have access to
Codiac SDK library and Alias Framework library.

C++ modules are directly executed by CodiacSDK.AliasFramework service during
evaluation of custom aliases. These modules have access to CodiacSDK library and
AliasFramework aliases.
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3 Configuration of Custom Alias

Below is the configuration of custom alias in PHP client. In Codiac builder, this is in Alias
Management — Custom Multi for custom multi alias; and Alias Management — Custom
Generated for custom generated alias.

The top part of configuration has the alias code and alias type.

Update Custom Multi Fields -
Custom.ExampleModulePY.CrunchReport

Alias Details Alias Dependency Security Spec Special Access Restrictions

Alias Restriction

ALIAS CODE

Custom.ExampleModulePY.CrunchReport

TYPE

Custom Multi v

The custom alias code format follows the AliasType, ModuleName.FunctionName format.

o The AliasType can be Custom Generated (for Custom Generated type) if the custom alias
have only one value or Custom Multi (for Custom Multi type) if the custom alias have
multiple values (array).

e The ModuleName refers to class name.
e The FunctionName refers to function name.

The bottom part has the module evaluation which refers to module language of the custom alias. So
depending on the selected module, AF will invoke the specific language interpreter for
Python/PHP/JavaScript to execute a script; or execute the C++ or C# module.

EVALUATION

MODULE EVALUATION
O C++ MODULE O JAVASCRIPT MODULE ® PYTHON MODULE O PHP O FALSE

The Alias Dependency setting (second tab) has the aliases that can be access by Alias Framework
(AF) extension module. This means that the module functions can get and set the values of
dependent aliases using provided API of Alias Framework.

15
\ App



\\ ADDM ILL Plugins and Alias Framework Extension Functions

LIST GROUPS
Dependents On Primary table
Array CrunchF Contract Array CrunchF | Crunch .

See the Alias Framework (AF) extension module sections on how the AF handles custom alias for

different language types.

3.1 How to setup a custom generated alias?
Let say, we have created a C++ module (MyModule.d11) that has Function1 method.
1. Go to Alias Management — Custom Generated — Create

2. Put Custom.Module1.Function1 in ALIAS CODE as shown below.

Create Custom Generated Fields

Alias Details Alias Dependency Security Spec Special Access Restrictions Alias Restriction

ALIAS CODE

‘ Custom.Module1.Function

TYPE

‘ Custom Generated

3. Select C++ MODULE in MODULE EVALUATION section; if not a C++ module, select
appropriate language module

EVALUATION

MODULE EVALUATION
O FALSE @ C++ MODULE O C# O JAVASCRIPT MODULE O PYTHON MODULE O PHP

4. Click Submit to save the alias setup

5. Go to the page Features — Management and click Reload aliases button

Feﬂnes ([ Language ~

™ Chat

= Custom query b

£ Migration Tool

= Sal query window
Management

2 Import files
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6. Use an alias in the screen designer for field setting

o e
|

Custom. TestJSModule LengthText20

i
'
'
]
e e e e e e o a

&< C @ localhost/codiac_builder/web/admin/screen/builder/423

155 Apps JSON Editer Online.. B Google NMepesogunk (B} PHPTESTER - Test P..  [If) Base6d Decode and..

FIELD SETTINGS

Primary Mofifications Tab Order

DATA FIELD LABEL DEFAULT VALUE

| [ PRIMARY TASLE | Custom. TestJSModule LengthTexi20 nitemationalization
LABEL ORIENTATION TYPE

| Lt v | | Text o ‘
FORMAT TYPE MAX LENGTH

7. When loading a screen containing a module alias, the function bound to the alias will be

executed.
E ‘ﬁ' Message: Tab data has been loaded
shuffle comments - js plugin
Text21 ABC1234
RandomText21 1933237909
Text20 bla bla bla

ustom.Test) SModule.L engthText20 m

3.2 How to setup a custom multi alias?

The steps is similar to setting up a custom generated alias. Let say, we have the same C++ module

(MyModule.d11) that has the same Modulel class but with Function2 method.

1. Go to Alias Management — Custom Multi — Create

2. Put Multi.Module1.Function2 in ALIAS CODE as shown below.
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Create Custom Multi Fields

Alias Details Alias Dependency Security Spec Special Access Restrictions Alias Restriction

ALIAS CODE

‘ Multi. Module1.Function2

TYPE

‘ Custom Multi

3. Select C++ MODULE in MODULE EVALUATION section; if not a C++ module, select
appropriate language module

MODULE EVALUATION
O FALSE ® C++ MODULE O C#O JAVASCRIPT MODULE O PYTHON MODULE O PHP

4. Click Submit to save the alias setup

5. Go to the page Features — Management and click Reload aliases button

Feahle:s . ([® Language ~

™) Chat
fo = Custom query Bl

-
o = Migration Tool

= Sal query window

2 Import files

6. Use an alias in the screen builder to customize the table or chart field (where
GetAliasFrameworkMV is used)
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SECTION SETTINGS

LIBRARY NAME

‘ CodiacSDE. Universal V|

LAYQUT LABEL DEFAULT VALUE

‘ SECTION Internationalization

CSV DOWNLOAD O

LINKED FIELD ACTIVE VALUE

‘ - Select - hd ‘ ‘ |

O EDITTYPE ® TAELE TYPE O CHART-FIETYPE O CHART-LINE TYPE O CHART-TIME-SERIES TYPE
O CHART-SCATTER-WITH-LINEAR-REGRESSION TYPE O CHART-BAR-HORIZONTALTYPE O CHART-BAR-VERTICAL TYPE
O CHART-DOUGHNUT TYPE O DOCUMENT TYPE

O WORKFLOW

FUNCTION NAME FOR GETTING LIST

GetAliasFrameworkMV: Universal DLL : GetAliasFrameworkMVY hd

ALIAS FRAMEWORK PK CONFIGURATION

alias_field column_label

Multi ExampleModulePHP.CallService

x Multi. ExampleModule PHP.CallService

Callservice | Internationalization

- Aremss BamaTabklabld noeen [ T 1

7. When loading a screen containing a module alias, the function bound to the alias will be
executed.

3.3 How to use a plugin?
1. Create a plugin file as indicated in this instruction
2. Restart the service
3. Add your plugin functions in Codiac builder

a) Add your plugin functions to extension function setup

19
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System data ~ 033 Features ~

€a Alias Views
B Activity Audit

Eg Auto fill

E Error Messages Management
= Lists L
B servers

& MNotifications

] - - -
E] Internationalization
1

The language in which the plugin is written is selected in the Extension Library, also you may
indicate it in other places (but it isn't require).

Update extension function

DATA SOURCE FUNCTION DATA SOURCE DESCRIPTION
‘ DemoAgent ‘ ‘ PHP Demo_Agent Plugin - CheckYtdPersistCred
PRIMARY TABLE ALIAS MAP(S)
‘ Demo_Agent v ‘ -
EXTENSION LIBRARY EXTENSION FUNCTION

PHP v ‘ ‘ DemoAgentPlugin::CheckYtdPersistCredits ‘

e Data source function — This field can be any name and is only use for Ul filtering.

e Primary table — The table that plugin will be attached to. This will show up in
extension function list of screen builder.

e Extension library — Set to script language of the script. For example, if plugin function
is a PHP script then set to PHP.

e Data source description — This field can be any name. It is only use as a name in
extension function list of screen builder.

e Alias map — The Alias View data that plugin will receive in JSON parameter.

e Extension function — The class name and function name (separated by double
semicolon) to execute.

b) Configure your screen to include the extension functions
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C A Notsecure | 192.168.100.204:81/codiac_builder/web/admin/screen/builder/213 O ¢
unt settings - £} Document access ~ (& Workflow ~ @, Alias Management ~ 3¢ System data ~ £ Features ~
uage «

O LOGIN SCREEN

[J REFRESH SCREEN

ACTION EXTENSION FUNCTION - PRE EXTENSION FUNCTION -POST

e N ——
B S = I YA —
EOIT ‘ £ Extensions | m | £ Extensions ‘ (m
L e | @ [ e | @D
RELEASE ‘ 2 Exte | (E | £ Exte ‘ (m
EXECUTE | ¥ Function ‘ | L Extensions ‘ (m

EXTENSIONS SETTINGS

EXTENSIONS

— 58|ECt -~ ~ ‘ m

o PHP plugin - DemoAgentPlugin:: CheckYtdPersistCredits

c) Execute screen in Codiac render to test your plugin functions

A e W DI T I P TR WY TR O T O nHEI L Lse=nodnng J'_'I.L_’CI v

= E B_ 4. .; i a ﬁﬂ Message: Re
Edit
Bill Neiderhise Q Agent Master

Bill Neiderhiser l

A.gm 000B0o00012
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After entering a number in Persist Credit, then clicking the save icon, the plugin checks if the
Persist Credit is over 400. If yes, show message.

Not secure | 192.168.100.204:81/codiac/web/screenfAgent_Detail/Agent_Detail#search%5BAgentName%5D=Rill%... &5 &

WARNING

YTD Persist Credits of 2000 is more than 400. Please review. (PHP)

22
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4 C++ Alias Framework extension module

The Alias Framework (AF) service can evaluates custom generated aliases or multi generated
aliases. This done by going to thru the alias name structure:

AliasType.ModuleName.FunctionName

For example, the "Custom.ExampleModule.CalculateAverage" tells us that the:
e alias type is custom generated alias,

e the extension module file name is ExampleModule.d11 for MS Windows or
ExampleModule. so for linux,

e and extension function name is CalculateAverage.

Then, the AF loads the extension module from <service directory>\Modules directory. Finally,
executes the extension function which can performs tasks or calculations.

4.1 C++ Alias Framework extension module development

For C++ Alias Framework (AF) extension module, we have decided to use VS Code. It was
considered that the user may not have Visual Studio. And AF extension module project can be build
with just the AF library and Codiac SDK API library; and without Codiac service source codes.

4.1.1 Required tools
e Microsoft Build Tools for Visual C++ 2019 for Windows

o Search and download from https://visualstudio.microsoft.com/downloads/

e (Cmake 3.12 - https://cmake.org

e Visual Studio Code - https://code.visualstudio.com

e Visual Studio Code: Microsoft C/C++ extension

4.1.2 Visual Studio Code (setup, create module and build module)
Each module has VS Code json files,

e .vscode\c_cpp_properties.json is for intellisense

e .vscode\tasks.json is for run tasks and build tasks

e .vscode\launch.json is for debugging a running process

So, Visual Studio Code at top level directory can build all modules while at module directory means
it can only build on that specific module.

Create a new module

1. Copy the TemplateModule directory to new module directory with your module name
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2. Change the TARGET_NAME and project name of CMakeLists.txt to your module name

(VERSION 3.18)
(TemplateModule)

(CMAKE_CXX_STANDARD 14)

(TARGET_NAME TemplateModule)

3. Set the CODIACSDK_INCLUDE_DIR to where Codiac service header files are located; and set
CODIACSDK_LIB_DIR to where Codiac service libraries are located

CODIACSDK INCLUDE DIR)

(CODIACSDK INCLUDE DIR ../ .. x64/Release/include})
0

CODIACSDK LIBE DIR)

(CODIACSDK_LIB_DIR [ .{-./x64/Release)
0

4. Launch Visual Studio Code
5. Go to File menu and Open Folder or Ctrl-K Ctrl-O, then open your module directory

6. Add/Edit module functions on function.cpp. You can replace or create a new cpp file.

MyFunction()

value =-1.2;

IAli uePtr newAliasValue = codiacsdk_api::CreateAliasValue();

newhliasValue->setValue{value);

= "y

{"Custom.TemplateModule.MyFunct ), newAliasValue);

7. Declare it as an C extern function on function.h or whatever header file you have created.
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#pragma- once

#include- "Utilities/codiac_module

"C" CODIAC_MODULE_API MyFunction();

8. For new cpp files, add the cpp files in of CMakeLists.txt.

§ _SRC
stdafx.cpp
. fUtilities/futility.cpp

functions.cpp

9. Go to Terminal menu and Run Build Task or Ctrl-Shift-B then select build release
version task or build debug version task to build your module directory

Run Terminal Help

1 New Terminal Ctrl+5hift+

Run Task...
Run Build Task... Ctrl+shift+B
Run Active File

Run Selected Text

10. If successful, the output module library (dll or so) is in build/Modules directory(see build
directory section)

11. Copy the output file to <service directory>\Modules directory so that Alias Framework
will load and execute this module file when it evaluates custom aliases.

4.1.3 Debugging with Visual Studio Code

In VS Code, Ctrl-Shift-B then select “build debug version”. Copy the debug build output files to
<service directory>\Modules directory.

Terminal Help

EmailSmsExampi | selec

Then, the run the service build.
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While the service is running, starts VS Code debugger with AF extension module:
1. Run the VS Code in administrator account
2. Open the top level directory or module directory
3. Click the debug icon on left side bar
4. Select the Windows (Attach)
5. Click the green play button (or F5) to start debugging
6

Select Codiac.Service process

) File Edit Selection View Go Run Terminal Help EmailSmsExamples.cpg

D> (Windows) Atl v Attach to process

 VARIABLES Codiad

.HTTPService.exe

CodeHelper.exe

80O - watai
At this point, VS Code is attached to the service process and bottom part turns orange.
7. Set a breakpoints on AF extension function

8. Execute a client request that evaluate the custom alias which executes the AF extension
function

9. VS Code should stop at break-point and highlight the current line.

10. At this point, you can step through the codes by pressing the F10 (step next), F11 (step into),
and F5 (continue) keys or disconnect (orange disconnect icon). You can add watches or see
local watches.

> (Windows) Atl~ % - EmailSmsExamples.cpp X

~ VARIABLES

~ Locals

ing_t value =

. avlLanguage = ( ( .Emai
til language = avlLanguage.valueTo5tring

if (language ("C++"))

ny
e& avRecipient = (

utili ring t recipient = avRecip

nt-email from C++");
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4.1.4 Other visual Studio Code Tasks

To activate tasks, go to Terminal menu and select "Run Task...".

e build debug version - on Windows, this produces dll files in build/Modules/Debug
directory; on Linux, this produces "so" libraries in build/Modules directory.

e build release version - on Windows, this produces dll files in build/Modules/Release
directory; on Linux, this produces "so" libraries in build/Modules directory.

e clean build - removes build directory

4.1.5 Build directory (out-of-source build)

The VS Code runs build task as an out-of-source build which means that the build directory
contains

cmake generated files and build output files. This makes it easier to clean the project build by
just removing the build directory.

Another way to build the project is to manually run cmake to prepares project files and build the
project.
For Windows
mkdir build
cd build
cmake -G "Visual Studio 16 2019" -T v142,host=x64 -DCMAKE_SYSTEM_VERSION=8.1 ..
cmake --build . --config Debug
For Linux
mkdir build
cd build
cmake -DCMAKE_BUILD_TYPE=Debug -G "Unix Makefiles" ..

cmake --build .

To make release version, change the 'Debug' to 'Release’. For Linux, remove the -
DCMAKE_BUILD_TYPE=Debug.

One of the files cmake generates is the Visual Studio project file (vesproj) which can be imported to
Visual Studio.

The compiled libraries (dll or so) are in build\Modules directory. On Windows, these libraries are
under one more directory. Debug directory for debug version or Release directory for release
version.

27



\ App Plugins and Alias Framework Extension Functions

5 C++ extension functions (plugins)

The extension functions are configured in PHP client. Below is an example setup which specifies
the module to load and the function to execute.

update exiension tuncuon

DATA SOURCE FUNCTION DATA SOURCE DESCRIPTION
‘ GenerateReportExamples ‘ ‘ C++ plugin - generateCrunchReport
PRIMARY TABLE ALIAS MAP(S)
‘ Crunch v ‘ CrunchView
TestCrunch
EXTENSION LIBRARY EXTENSION FUNCTION
‘ C++ ~ ‘ ‘ generateCrunchReport
C++ MODULE
‘ CodiacSDK GenerateReportExamples ‘

Let say, we have Pluginl.dll having PluginOne class with Foo method, To set it up as an extension
function,

1. In PHP client, go to System data — Extension functions — Create.
2. Select C++ in EXTENSION LIBRARY
3. Put filename of module without the extension (Example: “Plugin1”) in C++ MODULE
4. Put function name in EXTENSION FUNCTION (Example: “Foo”)
The setup will look like below.

EXTENSION LIBRARY EXTENSION FUNCTION
| C++ v ‘ ‘ Function1

C++ MODULE

| Plugin1 ‘

Note: Class name (“PluginOne”) is not use in the setup.

5.1 Structure of C++ plugins

The C++ plugins structure follows the Codiac service structure. Meaning that it has configure
function, sdkModuleInfo function, extController function, and extController function. For
convenience, these functions are defined in BasePlugin class so that the author of C++ plugin
doesn't need to define these functions. So, C++ plugins just need to derived from BasePlugin class.

e The configure function is executed at start of service. So, any initialization is executed in
this function.
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e The sdkModuleInfo function is also executed at start of service. This function should return
the list of plugin functions.

e The extController function is called by CodiacSDK.Universal service when invoke by
PHP client. This function calls the plugin function (see 5.1. The plugin class).

e The funcController function is not use in plugins.

5.1.1 The plugin class

The C++ plugin class derives from BasePlugin class and contains the plugin function
implementation. Furthermore, the constructor defines the list of extension functions with bind
methods.

For example (image below), the constructor adds “getCrunchMaturityDate” and “getCrunchfData”
(with bind methods) to the pluginFunctions map. This map is defined in BasePlugin class. So, when
extController function is called with the extension function name (for example:
“generateCrunchReport”), the extController function looks for the extension function name in
pluginFunction map and calls the bound method.

—|AliasFrameworkExamples: :AliasFrameworkExamples ()

: BasePlugin("AliasFrameworkExamples™)
{
= this-»pluginFunctions["getCrunchMaturityDate"] = {
std::bind(&21iasFrameworkExamples::getCrunchMaturityDate, this, std::placehelders:: 1),

= 1
{ "func_descr™, "plugin AF example that evaluates single wvalue aliases™ }

¥
b
= this->pluginFunctions["getCrunchfData™] = {
std::bind(&21iasFrameworkExamples: ::getCrunchfData, this, std::placehelders:: 1),

= {
{ "func_descr™, "example AF plugin that ewvaluates multi values aliases™ }

}
i

5.2 How to create a C++ plugin?
1. Open CodiacSDK.Service solution in Visual Studio (Codiac_v142.sln)
2. Add aproject in plugins folder. Project settings:
a) C++
b) Windows
c) Dynamic-Link Library (DLL)

29
\ App



N\ AppMILL

Plugins and Alias Framework Extension Functions

Create a new
. Search for templates (Alt+5) P- Clear all
project i

C++ -

Windows - Library -
Recent project templates
:ﬂ‘ Windows Desktop Wizard

Class Library (NET Create your own Windows app using a wizard.

) c#
Framework) C++ Windows Desktop Console Library
o+ Dynamic-Link
i Li)l;rary (DLL) C++ ni“"‘ Dynarmic-Link Library (DLL)
3 ! Build a .dll that can be shared between multiple running Windows apps.
Bl Console App C+s C++ Windows Library

&% CLR Empty Project (.NET)
N

C++ project that has no starting files and targets MET. Provides interoperability
between \NET and C++ code.

C++ Windows Library

A+ Static Library
i

Build a .lib that can be packaged inside other Windows executables,

C++ Windows Library

mmtt Shared Items Project

3. Change the project SDK platform version to 10.0.20348.0

30

DN Property Pages ? x
Configuration: | Active(Debug) v | Platform: | Active(Win32) > Configuration Manager...
4 Configuration Properties  ~ | | v General Properties
General Output Directory S(5olutionDir)3(Configuration)’,
Advanced Intermediate Directory §(Configuration)',
Debugging Target Name S{ProjectMame)
WC++ Directories Configuration Type Dynamic Library (.dIl)
b S Windows SDK Version 10.0.20348.0 v
4 Linker Platform Toolset Visual Studio 2019 (v142)
rf;nuiral C++ Language Standard Default (ISO C++14 Standard)
e C Language Standard Default (Legacy MSVC)
Debugging
System
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options
Command Line
- Manifest Tool
I XML Document Genera
I Browse Information Windows SDK Version
I Build Events v | | Specifies which version of the Windows SDK to use for this project (required for projects targeting
< > Windows). Select 10.0 to use and stay on latest installed Windows 10 SDK version.
Cancel Apply
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4. Change the project platform toolset to v142

Configuration: | Active(Debug)

4 Configuration Properties
General
Advanced
Debugging
VC++ Directories
I C/C++
4 Linker
General
Input
Manifest File
Debugging
Systern
Optimization
Embedded DL
Windows Metadata
Advanced
All Options
Command Line
Manifest Tool
XML Document Genera
Browse Information
Build Events

A A

-

CodiacSDK.PluginCplusPlus.Example Property Pages

~ | Platform:

T >

Active(xbd) w Configuration Manager...

v General Properties
Output Directory
Intermediate Directory
Target Mame
Configuration Type
Windows SDK Version

Platform Toolset Visual Studio 2019 (v142) w

C++ Language Standard
C Language Standard

$(SolutionDir) ${Platform)\$(Configuration)\plugins\
S{Platform)\S{Configuration]’,

S{ProjectMame)

Dynamic Library (.dll)

10.0.20348.0

Default (ISO C++14 Standard)
Default (Legacy M5VC)

Platform Toolset

Specifies which build toels are being used to generate this program.

5. Update Output directory from “$(SolutionDir)$(Configuration)\” to
“$(SolutionDir)$(Platform)\$(Configuration)\plugins\”

6. Add CodiacSDK.API v142 library to project references as shown below:

N\ AppMILL
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Add Reference
4 Projects
Solution

P Shared Projects

MName

Codiac. HTTPService
Codiaclnstaller
CodiacSDK.AdminGroups
CodiacSDK.AdminGroupScreen
CodiacSDE.AdminMenu
CodiacSDK.AdminScreens
CodiacSDE.AdminUsers
CodiacSDK.AliasFramework
CodiacSDE.AliasFramewaork_v142
CodiacSDE.AliasFrameworkExamples
CodiacSDK.Alias5creens
CodiacSDE.AP
CodiacSDILAPI_v142
CodiacSDK.APIWrapper
CodiacSDK.APIWrapper_v142
CodiacSDE.Audit
CodiacSDE.CallCoreFunctionsExamples
CodiacSDE.CallSglExamples
CodiacSDEK.CommonArea
CodiacSDK.Converter
CodiacSDE.Converter_v142
CodiacSDK.Core
CodiacSDE.DemofgentPlugin
CodiacSDE.Direct5qlExamples
CodiacSDK.EmailMSGAPI
CodiacSDK.EmailMSGAPI w142

Path

DhAlexD\Codiac\C...
D\AlexD\ Codiac\C...
DAlexD\Codiac\C..,
DAlexDh\Codiac\C...
DvAlexDh\Codiac\C...
DhvAlexDA\Codiac\C...
DhAlexD\Codiac\C...
D\AlexD\ Codiac\C...
DAlexDy Codiac\C..,
DvAlexDA\Codiac\C...
DhAlexDA\Codiac\C...
D\AlexD\Codiac\C...
D\AlexD\Codiac\C...
D\AlexD\ Codiac\C...
DAlexDy Codiac\C..,
DvAlexDA\Codiac\C...
DhAlexDA\Codiac\C...
DAlexD\Codiac\C...
DhAlexD\Codiac\C...
DAlexD\Codiac\C..,
DAlexDh\Codiac\C...
DvAlexDh\Codiac\C...
DhvAlexDA\Codiac\C...
DAlexD\Codiac\C...
DhAlexD\Codiac\C...
DA\AlexD\Codiac\C...

Search (Ctrl+E)

Name:

CodiacSDK.API_v142

OK | | Cancel

7. Add project includes as shown below:

$(ProjectDir)

$(SolutionDir)~external\boost\include

$(SolutionDir)~external\cpprestsdk\include

$(SolutionDir)Common.Code

$(SolutionDir)CodiacSDK.AliasFramework\aliasframework

$(SolutionDir)~external\v8\include

$(SolutionDir)~external\v8app\include

\ App




\\ ADDM ILL Plugins and Alias Framework Extension Functions

CodiacSDK.PluginCplusPlus.Example Property Pages 4 X
Configuration: | Active(Debug) w | Platform: | Active(xB64) ~ Configuration Manager...
4 Configuration Properties A | =
General Additional #using Directories
Advanced Additional BMI Directories
Debugging Additional Module Dependencies
VC++ Directories Additional Header Unit Dependencies
LB Scan Sources for Module Dependencies Mo
Gen.ela.l . Translate Includes to Imports MNo
Optimization Debug Information Format Program Database for Edit And Continue (/Z1)
Preprocessor . Support Just My Code Debugging Yes (/IMC)
Code Generation
Language Commen Language RunTime Support
Precompiled Heade Consume Windows Runtime Extension
Output Files Suppress Startup Banner Yes (/nologo)
Frvoma [smmertanl Warning Level Level3 (/W3)
External Includes Treat Warnings As Errors MNo (/WX-)
Advanced Warning Version
All Opticns Diagnostics Format Column Info (/diagnostics:column)
Command Line SDL checks Yes (/sdl)
4 Linker Multi-processor Compilation
General Enable Address Sanitizer Mo hd
Input Additional Include Directories
Manifest File W Specifies one or more directories to add to the include path, Separate with ;' if more than one,
< > (/I[path])
Cancel Apply
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Additional Include Directories ? *

| X[

S{ProjectDir)

§(SolutionDir)~external\boost\include
S(SolutionDir)~externalhcpprestsdkinclude
5(SolutionDir)Commeon.Code

S{SolutionDir)CodiacSDK. AliasFrameworkaliasframework
S(SolutionDir)~external\wB\include
S{SolutionDir)~external\wBapphinclude

€ >

Evaluated value:

DAlexDNCodiac\Codiac. Service\ CodiacSDK. PluginCplusPlus.EBxamp A
D\AlexDh CodiachCodiac. Servicel ~external\boost\include
D:vAlexDh\Codiach Codiac.Servicel ~external\cpprestsdkiinclude
DvAlexDh\CodiachCodiac.Service\Commen.Code
D\AlexDh Codiach Codiac.Service\ CodiacSDK. AliasFrameworlkhaliasfra
DvAlexDhCodiach Codiac.Servicel ~externaliw\include

v
< >

Inherited values:

Inherit from parent or project defaults Macross >

8. Add project library directories:

$(SolutionDir)~external\boost\lib_$(PlatformToolset)

$(SolutionDir)~external\cpprestsdk\lib
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CodiacSDK.PluginCplusPlus.Example Property Pages ? X
Configuration: | Active(Debug) w | Platform: | Active(xb4) w | | Configuration Manager...
4 Configuration Properties A Output File §{0utDir)$(TargetMame)$(TargetExt)
General Show Progress Mot Set
Advanced Version
Debugging Enable Incremental Linking Yes (/INCREMENTAL)
VC++ Directories Incremental Link Database File S{IntDir)&(TargetName).ilkz
B C_ICH- Suppress Startup Banner Yes (/NOLOGO)
4 Linker Ignore Import Library MNo
General .
T Register OutFut - MNo
Manifest File Per—er Reu’ectlon i MNo
Debugging Additional Library Directonies
System Link Library Dependencies Yes
Optimization Use Library Dependency Inputs Mo
Embedded IDL Link Status
Windows Metadata Prevent Dil Binding
Advanced Treat Linker Warning As Errors
All Opticns Force File Output
Command Line Create Hot Patchable Image
[: Manifest Tool Specify Section Attributes
[ XML Document Genera
[- Browse Information Additional Library Directories
b Build Events w | | Allows the user to override the envirenmental library path. (/LIBPATH:folder)
< >
[ ok ] cancet || appy
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Additional Library Directories ? *

| X[

5(SolutionDir)~external\boostilib_$(PlatformToolset)
S(SolutionDir)~external\cpprestsdkilib

€ >

Evaluated value:

DvAlexDh Codiach Codiac.Servicel ~external\boosthlib_v142
D\AlexD\Codiac\Codiac. Service ~external\cpprestsdilib
Ze(AdditicnallibraryDirectories)

Inherited values:

Inherit from parent or project defaults Macros> =

9. Add project dependencies:
o for debug configuration: cpprest142_2 10d.lib
o for release configuration: cpprestl142_2 10.1lib
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CExample Property Pages ? X
Configuration: | Active(Debug) ~ | Platform: | Active(x64) e | | Configuration Manager... |
4 Configuration Properties A Additional Dependencies kernel32.|ib,'useril.lib;gdi32.Iib,'winspool.lib;comdlgil.lib;
General Ignore All Default Libraries
Advanced Ignore Specific Default Libraries
Debugging Module Definition File
VC++ Directories Add Module to Assembly
4 C..’C++ Embed Managed Resource File
4 Linker Force Symbol References
General Delay Loaded Dils
Inqu . Assembly Link Resource
Manifest File
Debugging
Systern
Optimization

Embedded 1DL
Windows Metadata
Advanced
All Opticns
Command Line
Manifest Tool
XML Document Genera
Browse Information Additional Dependencies
Build Events W Specifies additional itemns to add to the link command line, [i.e. kernel32.lib]

VO

| oK | | Cancel Apply
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Additional Dependencies ? *

kpprest142_2_10.lib

Evaluated value:

cpprest142_2 100k
Z(AdditicnalDependencies)

Inherited values:

kernel32.lib ~
user32.lib
gdi3.lib
winspool.lib
comdlg32.lib
advapi32.lib
shell32.lib
oled lib
oleaut32.lib

W

Inherit from parent or project defaults Macros> =

10. Create a class derived from BasePlugin class and create instance with plugin name. Below is
an example class (PluginExample):

#pragma once
#include "customer_plugins/BasePlugin.h"

class PluginExample : public BasePlugin

{

public:
PluginExample();
~PluginExample();

}s
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) Eie

Edit  View Git

(G- @]9

5

tplorer
@8 o

Search Solution Explorer {Ctrl+x)

.-.
[

»1dhg san3

TTRCTT:

4wl References

og|o

Common.Code
Header Files

targetver.h
Resource Files
Source Files

++ dllmain.cpp
++ DIWrapper.cpp

++ PluginExample.cpp

++ stdaf.cpp

] CodiacSDK.PluginHelpersExamples
[#] CodiacSDK.QueryOtherDbExamples
] ExampleExternalModule (Visual Studio 2015)

pyd_modules

[] database_python_wrapper

[®] py_af_classes
] py_codiac_sdk_api
4 [ CExample
4 u-m References
=8 CodiacSDK.API_v142

P 57 External Dependencies
4wy Header Files

B[ framework.h

3 pch.h

b [ PluginBample.h

¥ Resource Files

Solution Explorer

Project

=8 CodiacSDK.AP|_v142
External Dependencies

-| Debug -

@FﬁgﬂoﬁE

4 [%] CodiacSDK.PluginCplusPlus.Example

Build  Debug Test Apalyze Tools

x64 ~

PluginExample.cpp

[ CExample

Extensions  Window

P Local Windows Debugger ~

PluginExample.h + >
-| % PluginExample

Help Search (Ctrl+Q)

[ o | @

- | Live Share &7

dllmain.cpp PluginExample.h

'I B ~PluginExample()

ubeiq

Output

1»pch.cpp

Error List  Exc

#include "pch.h"
#include "PluginExample.h"

PluginExample: :PluginExample()

: BasePlugin("PluginExample™)

{
}

PluginExample

{
}

~PluginExample()

1>dllmain.cpp

1>PluginExample.cpp

1>Generating Code...

1>CExample.vexproj -> Di\AlexD\Codiac\Codiac.Service\x64\Debugiplugin\CExample.dll
== Rebuild All: 1 succeeded, 8@ failed, @ skipped = =

#pragma-once

public:
-PluginExample();
-~PluginExample();|

@ No issues found

Show output from:  Build
Rebuild started...
Rebuild All started: Project: CExample, Configuration: Debug x64

BTV

#include-"customer_plugins/BasePlugin.h”

Elelass-PluginExample- : -public-BasePlugin

Ln: 10 Ch: 22 5PC

output LI
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o Eile

Edit  Miew  Git

[@-2 @9 -

Project  Build Debug

v| Debug ~ x64

S

tion Explorer
@d o-2am| o =
Search Solution Explorer (Ctrl+x)
[ stdafch

[B targetver.h
Resource Files

i
[

0] si0|dxg sana

%0g|o

Source Files
++ dllmain.cpp
++ DIlWrapper.cpp
++ PluginExample.cpp
++ stdafx.cpp
P CodiacSDK.PluginHelpersExamples
B CodiacSDK.QueryQtherDbExamples
P4l ExampleExternalModule (Visual Studio 2015)
pyd_madules
b [ database_python_wrapper
b P4l py_af_classes
b [ py_codiac_sdk_api
4 [%] CExample
4 =B References
=B CodiacSDK.AP|_v142
3 External Dependencies
4y HeaderFiles
framework.h
pch.h
b PluginExample.h
71 Resource Files
4 s Source Files
P dlimain.cpp
++ pch.cpp
b #+ PluginExample.cop
b [ Codiac.HTTPService
b [ CodiacSDK.AdminGroups
b [l CodiacSDK.AdminGroupScreen
b [ CodiacSDK.AdminMenu
b

] CodiacSDK.AdminScreens

Solution Explorer

Test  Analyze

PluginExample.cop + < LIl
[l CExample

Jools  Extensions  Window  Help Search (Ctrl+Q)

B Local Windows Debugger ~ ‘ ii‘ E.ity |

&

dilmain.cpp

(Global Scope)

Output

Show output from:  Build

1

Vo NN E W

E#include-"pch.n"
| #include-"PluginExample.h”

=1PluginExample: :PluginExample()
: -BasePlugin("PluginExample™)
i
b
EIPluginExample: :~PluginExample()

}

o

No issues found

Rebuild started...

Rebuild All started: Project: CExample, Configuration: Debug xB&4

1>pch.cpp
1>dllmain.cpp
1>PluginExample.cpp
1>Generating Code...

1>CExample.vcxproj -> D:\AlexD\Codiac\Codiac.Service\x64\Debugiplugin\CExample.dll

== Rebuild All: 1 succeeded, @ failed, @ skipped =

2

4 Add to Source Control = =

11. Create methods for the plugin class

private:

const utility::char_t* MyFirstPluginFoo(const utility::char_t* pJsonParams);
const utility::char_t* AnotherPluginFoo(const utility::char_t* pJsonParams);
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o) Ele Edit View Gt Project Build Debug Test Analze Tools Extensions Window Help  Search (Cili-0) £|  Codiacvia2 - O
& tiveshore & L

PluginExample.cpp PluginExample.h v &

Tl
I
1

F - I |?§3v.‘"; ﬂm|'9v v| Debug -~ x64 ~ P Local Windows Debugger ~ ‘ii‘@zﬁ =] |

Solution Explorer
@d o-2am| o pE [l CExample | (Global Scope]
Search Solution Explorer (Ctrl+x) #pragma-once

4 [%] CodiacSDK.PluginCplusPlus.Example
4 wB References #include- "customer_plugins/BasePlugin.h”
=B CodiacSDK.API_v142
3 External Dependencies
Common.Code

s|00] 213soubelg

[Flclass-PluginExample-: -public-BasePlugin
i
public:
4 Header Files ‘.- -pluginExample();
g fDIIWrar_l;:'ir.hh +---~pluginExample();
ramework.

[ PluginExampleh private:
B stdafch ‘- -const-utility::char_t*-MyFirstPluginFoo{const-utility::char t*-plsonParams);

[ targetverh i---const-utility: :char_t*-AnotherPluginFoo{const-utility::char_t*-pJsonParams);

Resource Files
Source Files b
*+ dllmain.cpp b
++ DIlWrapper.cpp
++ PluginExample.cpp
*+ stdaf.cpp

B CodiacSDK.PluginHelpersExamples

[ CodiacSDK.QueryOtherDbExamples

P4 ExampleExternalModule (Visual Studio 2015)

pyd_modules

Pl database_python_wrapper Show output from:  Build |

Bl py_af_classes Rebuild started...

Bl py_codiac_sdk_api Rebuild All started: Project: CExample, Configuration: Debug x4

] CExample 1>pch.cpp
1>dllmain.cpp

4 =B References
8 CodiacSDK.API_v142 ;;gé:i:g:g”é;;””

Edternal Dependencies 1>CExample.vexproj -> Di\AlexD\Codiac\Codiac.Service\x64\Debug\plugin\CExample.dll
Header Files Rebuild All: 1 succeeded, 8 failed, @ skipped

framework.h
pch.h
PluginExample.h
Resource Files

hd No issues found

Output

Solution Explorer [EIO0LE Error List

Rebuild All succeeded 4 Add to Source Control «

const utility::char_t* PluginExample::MyFirstPluginFoo(
const utility::char_t* pJsonParams)

web::json::value parsedInput = web::json::value::parse(pJsonParams);

return GetErrorResponse(TEXT("Not Implemented Yet"));
}

const utility::char_t* PluginExample::AnotherPluginFoo(
const utility::char_t* pJsonParams)

web::json::value parsedInput = web::json::value::parse(pJsonParams);

return GetErrorResponse(TEXT("Not Implemented Yet"));
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M File Edit View Git Project Build Debug Test Apalyze Tools Extensions Window Help Search (Ctrl+Q) yel

R | @i |

- ]
= |& Live Share & m

1]
5
It

El <1 ‘ R " | m| 9 - v‘ Debug = 64 ~ P Local Windows Debugger ~

Solution Explorer
@E -2 @ e s -| > PluginExample
. E#include-"pch.h"
Search Solution Explorer (Crl+x) Lfinclude- “pluginExample.h”
4 [ CodiacSDK.PluginCplusPlus.Example
4 =B References EIPluginExample: :PluginExample()
=B CodiacSDK.API_v142 s BasePlugin("PluginExample”)
{
}

sjo0] Insoubeiq

¥oqioo]  Jasojdxg JanaEs

3 External Dependencies

5]

¥ Common.Code

o5 =l EPluginExample: :~PluginExample()
[A DiWrapper.h {
framewark.h 1
[A PluginExample.h
[A stdafich Elconst-utility::char_t*-PluginExample: :MyFirstPluginFoo(const-utility::char_t*-plscnParams)
targetver.h i
Resource Files

Pl

web::json::value-parsedInput-=-web::json::value::parse(pJsonParams);

Sl :---return-GetErrorResponse (TEXT("Not - Implemented - Yet™));
++ dllmain.cpp 1
++ DllWrapper.cpp
++ PluginExample.cpp Elconst-utility::char_t* PluginExample: :AnotherPluginFoo(const-utility: :char_t*-pJsonParams)
++ stdaf.cpp 1

[®] CodiacSDK.PluginHelpersExamples +---web::json::value-parsedInput-=-web::json::value::parse(plsonParams);
[ CodiacSDK.QueryOtherDbExamples
[ ExampleExternalModule (Visual Studio 2015)
pyd_modules
B database_python_wrapper
[ py_af_classes
[ py_codiac_sdk_api
4 [%] CExample Mo issues found
4 =W References
=8 CodiacSDK.AP|_v142
PGP External Dependencies
4 . Header Files - .
b [ frameworkh Rebuild All started: Project:
1>pch.cpp
b [ pchh 1>d1lmain.cpp
3 PluginExample.h 1>PluginExample.cpp
T Resource Files e LEom (o

- ---return-GetErrorResponse (TEXT ("Not - Implemented-Yet™));
hul

Show output from:  Build
Rebuild started...

Solution Explorer [EEaERTT Error List  Exception Settings

Ready # Add to Source Control = !1

12. Add the new methods to pluginFunctions map. This means to add the plugin function name
and 19 the bind the method. Don't declare the pluginFunction map in plugin class. This map
is already declared in BasePlugin. Follow the structure below

this->pluginFunctions["MyFirstPluginFoo"] =

{
std::bind(&PluginExample: :MyFirstPluginFoo, this, std::placeholders::_1),

{
¥

{ "func_descr", "plugin example function 1" }
¥
this->pluginFunctions["AnotherPluginFoo"] =

std::bind(&PluginExample: :AnotherPluginFoo, this, std::placeholders::_1),
{

}

{ "func_descr", "plugin example function 2" }
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fle Edt View Gi Brjet Buld Debug Test Ambze ook Etensions Window e  Sech(Cl » - ‘
. Miimize
P@-0 | B B9 - Debug - b Local Windows Debugger = IR | _ @iw!:mm £ XN

Pginbamplecon + X [ I dlimain.cop CodincSDE DemoigertPlugin cpp DiWropper zpp sdshcpp CoreSDK.cpp Ditkrapper.cop PluginEssmple.cpp
& CEzample -| > Pruginbzampie -|@ ~Plugintrempien

roj -> D:\AlexD\Codiac\Cotiac. Service\x54\Debug\plugin\CExanple.d11
1 [ P Q———

1: 1 succeeded, 8 failed, 8 skippe

13. Declare DLL external plugin interfaces
a) Create a class D11Wrapper and replace it content to following code:

= DllWrapper.h

#pragma once

#ifdef _WINDOWS
#ifdef CEXAMPLE_EXPORTS
#define CEXAMPLEWRAPPER_API _ declspec(dllexport)
#telse
#tdefine CEXAMPLEWRAPPER_API _ declspec(dllimport)
#tendif
#telse
#ifdef CEXAMPLE_EXPORTS
#tdefine CEXAMPLEWRAPPER_API _ attribute__ ((__visibility ("default")))
#telse
#define CEXAMPLEWRAPPER_API
#tendif
#tendif

#include "JsonInterface.h"

extern "C"
{
CEXAMPLEWRAPPER_API const utility::char_t * CustomSDK_ConfigureConnection(
const utility::char_t * pConnString);
CEXAMPLEWRAPPER_API const utility::char_t * CustomSDK_FreeMemory(
const utility::char_t * pMemory);
CEXAMPLEWRAPPER_API const utility::char_t * CustomSDK_GetModuleInfo(
const utility::char_t * pMemory);
CEXAMPLEWRAPPER_API const utility::char_t * CustomSDK_FuncController(
const utility::char_t * pJsonBody);
CEXAMPLEWRAPPER_API ICodiacJson* CustomSDK_FuncController_v2(
ICodiacJson* pJsonBody);
CEXAMPLEWRAPPER_API const utility::char_t * CustomSDK_ExtController(
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const utility::char_t * pJsonBody);

CEXAMPLEWRAPPER_API const utility::char_t * CustomSDK_FreeLibrary(
const utility::char_t * pParams);

CEXAMPLEWRAPPER_API bool CustomSDK_IsFunctionExists(
const utility::char_t* functionName);

}s

B fe fdt View Gt Brojet fuld Debug Test Ashue ook Efensions Window Help  Sench (it 5 cotacyiaz
F@0| @t M| D -] Debug - ww © P Local Windows Debugger = 1 | W [ B i ta 7 [ 2 [ M

ores Orarpan + x
af -2oew o k- [y
 Solution Explorer (Cu - N e

4 ] CodiacSDK PluginCplusPius Example
4 vm References
spec(dllexport)

3
b [ CodiacSOK QueryOtheiDbExamples
b ] ExamplebternaiModube (Visual St
]
3
3

pyé_modules
8] datsbese python mispper
) .o _clasces
) py_codiac_sdk_spi
4 [§) Ceamgle
4 o References
+8 CodiacSOKAPLU1AZ
b 0 Extemal Dependencies

o Elm
s pehcpp s were conpiled because na usable IPDB/I0B] From previous compllation was found.
ting code

44 PluginEsampl.
o Rl 1Examle. vexprod -> D: AlekD\CostaciConiae  Service\xoh\Relesse\Lugins\CExample. a1
4 CodiacHTTPService m==s==s=== Rebuild ALL: 1 succeeded, @ failed, i e ]

Where CEXAMPLE EXPORTS declared in your project configuration preprocessor definition, so
you need rename it to your value. Also CEXAMPLEWRAPPER API should be renamed too.
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CExample Property Pages ? X
Configuration: | Debug ~ | Platform: | Active(x64) v Configuration Manager...
4 Configuration Properties A _DEBUGEE L FIAETTE, WINDOWS; USRDLL%(I ~
General Undefine Preprocessor Definitions
Advanced Undefine All Preprocessor Definitions  Ne
Debugging Ignore Standard Include Paths No
WC++ Directories Preprocess to a File No
4 C/Ce+ Preprocess Suppress Line Numbers Mo
Gen.era.l ] Keep Comments No
Dt fes Use Standard Conforming Preprocessor
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files

Browse Information
External Includes
Advanced
All Qptions
Command Line
Linker
Manifest Tool
AML Document Genera Preprocessor Definitions

v v v

Browse Information  «, | | Defines a preprocessing symbols for your source file.

Example:

If your plugin name is CalculatorPlugin, in preprocessor you will have
CALCULATORPLUGIN_EXPORTS. In this case you need

e rename CEXAMPLE EXPORTS to CALCULATORPLUGIN EXPORTS

e rename CEXAMPLEWRAPPER API to
CALCULATORPLUGINWRAPPER API

e DllWrapper.cpp

#include "pch.h"
#include "PluginExample.h"
#include "DllWrapper.h"

std: :unique_ptr<PluginExample> g ObjAPI(nullptr);

const utility::char_t* CustomSDK_ConfigureConnection(const utility::char_t*
pJsonBody)

{
if (!g_ObjAPI)
g _ObjAPI = std::unique_ptr<PluginExample>(new PluginExample());

const utility::char_t* pRetCode = !g ObjAPI ? nullptr : g ObjAPI-
>configure(pJsonBody);

return pRetCode;
}

ICodiacJson* CustomSDK_FuncController_ v2(ICodiacJson* pJsonBody)

{
ICodiacJson* pRetCode = !g ObjAPI ? nullptr : g_ObjAPI-
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46

>funcController_v2(pJsonBody);
return pRetCode;

}

const utility::char_t* CustomSDK_FuncController(const utility::char_t* pJsonBody)

{

const utility::char_t* pRetCode = !g ObjAPI ? nullptr : g ObjAPI-
>funcController(pJsonBody);

return pRetCode;

}

const utility::char_t* CustomSDK_FreeMemory(const utility::char_t* pMemory)

{

const utility::char_t* pRetCode = !g ObjAPI ? nullptr : g ObjAPI-
>freeApiMemory((utility::char_t*)pMemory);

return pRetCode;
}

const utility::char_t* CustomSDK_GetModuleInfo(const utility::char_t* pMemory)

{

const utility::char_t* pRetCode = !g ObjAPI ? nullptr : g ObjAPI-
>sdkModuleInfo((utility::char_t*)pMemory);

return pRetCode;

}

const utility::char_t* CustomSDK_ExtController(const utility::char_t* pJsonBody)

{

const utility::char_t* pRetCode = !g ObjAPI ? nullptr : g_ObjAPI-
>extController(pJsonBody);

return pRetCode;
}

const utility::char_t* CustomSDK_FreeLibrary(const utility::char_t* pParams)

{

const utility::char_t* pRetCode = !g ObjAPI ? nullptr : g ObjAPI-
>freeLibrary(pParams);

return pRetCode;

}

bool CustomSDK_IsFunctionExists(const utility::char_t* functionName)

{
return !g ObjAPI ? false : g_ObjAPI-

>isFunctionExists((utility::char_t*)functionName);

}
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0 Bl fdt View Gt Project Buld Debug Tet Amhze Jook Egensions Window Help Sench (Cu P Coacyiaz ® - o x
- i n] @ e 7 [
e 2

Qe W9 - Debug - b Local Windows Debugger = 1 | i |22

siskicpp | ConSDKepp DiMeppercop | Pluginbrample.cpp
-9 o.oiammutpty -+

=| (Global Scope)
v PluginEampid

Aa B * Current Document

const utility: Configureconnection(const-utility::char_t*-p
€

(15_0b340T)
BOB3APL = std: tunique_ptr<FINEENERENENE (new FIGEIRSRSRENE ) ;
+ const-urlity:schar_t*-pRetCode =~ I§_OBJAPT 2 nullptr i g_ObAPL->configure
retura- phetCode;
ntroller_u2(ICodiacIson™ s )

= 1g_00JAPT-2-nullptr -: -g_ObJAPT-»FuncController_va{psant

—
Eaamples Sconst utdlity: schar_te FuncController{const-wtility: ichar_t* ¢
sl Stuo 201 1K

e 4 const-utility::char t* pRetCade = |g_ObJAPT 3 nullptr : g ObJAPI->funcController
+ return phetCode;

}

const utility: CustonsDX_Frestenory(const-utility: schar_t*
€

tode = 1g_OBJAPT ¥ nullptr @ g ObJAPL-sfrecapirencry

CustousDK_GetoduleInfo(canst - uk1lity: s char_t*-phe

e = 1g_ObJAPT 7 nullptr : g_ObjAP)

Where PluginExample name should be replaced to your plugin class name (in our
example the class name is PluginExample)

14. Build the solution or just the plugin project. Copy the generated plugin module (dll or so) to
<service directory>\plugins directory.

15. Finally, execute the plugin with client.

5.3 Debugging C++ plugin
Prerequisite before staring the debugger:
e the plugin module (dll or so) is in plugin directory.
e the plugin source code must match the plugin module
e service is running
Steps to attach debugger to C++ plugin:
1. Attached Visual Studio debugger to Codiac service process (Ctrl-Alt-P).
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Attach to Process ? X
Connection Type: Default ~
Connection Target: BRAD-WINPC — Find...

Connection Type Information

The default connection lets you select processes on this computer or a remete computer running the Yisual Studic Remote Debugger
(MSVSMOM.EXE).

Attach to: Automatic: Native code Select...

Ayailable Processes

Filter Processes P~
Process D Title Type User Mame Session &
Code.exe 2936 x4 CHAMPION wergel 4
Code.exe 7000 x4 CHAMPION wergel [l.. 4
Code.exe 16436 x64 CHAMPION vergel 4
Code.exe 3336 GenerateReportExamples.cpp - ExampleModule.,  x64 CHAMPION wergel 4
CodeHelper.exe 15552 Managed (v4.... CHAMPIOMN\vergel 4
Codiac.HTTPService.e... x64 CHAMPIOM\vergel [... 4
conhost.exe 18812 x4 CHAMPION vergel [... 4
conhost.exe 15244 x64 CHAMPIOMvergel [... 4
conhost.exe 18784 x64 CHAMPIOM\vergel [... 4
rrnhack ove 14500 R FLARADINR s oarmal T A ¥

>
[]Show processes from all users Refresh

2. Open plugin class and set breakpoint
3. Execute the extension function in client. This should stop at the breakpoint and current line

will have yellow arrow.

Process: [4872] Codiac.HTTPService.exe - Lifecycle Bvents = Thread: [15988] ntdll.dll thread

MessageHelperExamples.cpp ® X

% CodiacSDK.PluginHelpersExamy = {} messagehelperexamples = @ checklUpdatePolicyData(const u
26 return DuplicateString(response.c_str()); 4
27| 3 1
28
29 // Get the string value from Alias value and convert to number
38 double cash = 8.8;

31 utility::string t cashValue = plugin_helpers::GetAliasValue(TEXT=
32 = try
33 {
(] 34 cash = std::stod(cashvalue);
35 | ¥
36 =] catch{const std::invalid argument&)
37 {
38 // if dinvalid number, send message to client that value is ni
39 utility::string_t message = TEXT("Alias wvalue ™);
48 message += cashValue;
41 message += TEXT(" isn't a number, couldn't continue executiol
42 utility::string_t response = plugin_helpers::Error{MessagesE
43 return DuplicateString(response.c_str()); -
0o -~ 4 »
Name Value Type Y - g=

WA= cashvalue | L"100000" A

Break When Thrown

Autos | Locals Watch 1 Find Symbol Results Call Stack Breakpoints |

4. You should be able to step through the code be pressing the F10 (step over) and F11 (step
into) keys and see the variable values in watches.
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5. To end debugging, go to Debug menu and select Detach all.
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6 Remote Debugging C++ plugin and AF extension functions

Full instruction for the remote debugging for the C++ applications can be found on the Remote
Debug a C++ Project - Visual Studio (Windows) | Microsoft Learn page.

6.1 Required tools
Download and install the tools below on the remote machine:

e Remote Debugger
The Remote Debugger can be downloaded at the following link: Remote Debug a C++
Project - Visual Studio (Windows) | Microsoft Learn

6.2 Tool configurations

6.2.1 Install Remote Debugger

To set up the tool for remote debugging, follow the steps below:
1. Download the Remote Debugger.
2. Install the Remote Debugger on the remote machine.
3. Launch the Remote Debugger on the remote machine.

Recently added

Remcte Debugger

The Remote Debugger working screen will be displayed as follows:

I Visual Studic 2019 Remote Debugger (Administrator) — O X
File Tools Help

Date and Time Description
127.03.2024 8:36:49 Msvsmon started a new server named "WSAMZN-HELT22AL:4024', Waiting for new connections.

In the Remote Debugger working screen, perform the following actions, to configure the access to

the Remote Debugger:
1. Inthe Menu, click the Tools menu section and select the Options... menu item. The Options
pop-up window opens.
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Options ? X s

TCP/IP port number: 4024 |

Authentication mode

(®) Windows Authentication Permissions. .. |

() Mo Authentication

Allow any user to debug

Maximum idle time (seconds): 0

QK Cancel

In the Options pop-up window, fill in the necessary fields:
e TCP/IP port number — the communication endpoints that applications use to coordinate
and establish communication over a network using the TCP/IP protocol suite.

Based on the desired security level select:
e the Windows Authentication access and set the Permissions to a user,
or
e the No Authentication access for the remote debugging.

After the above-mentioned options are set, the remote machine will be ready to accept the Remote
Debugger’s requests.

6.3 Debugging

On the local machine where plugins or modules were created, users just need to select the process in
the Visual Studio. The Remote Debugger will be attached to the selected process. For that:

b) Launch Visual Studio.

c) Click the Debug section on the menu, and select the Attach to Process... menu item.
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Da File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help

SLLE ' - Codiac.HTTPService - p L

Graphics ’

P Start Debugging F5
P Start Without Debugging Ctrl+F5

fﬂ—l Performance Profiler... Alt+F2

fﬂ—l Relaunch Performance Profiler Shift+Alt+F2
Launch Python Profiling...

Attach to Process... Chrl+Alt+P
Other Debug Targets 4

By

Step Into F11

oJ [T

Step Over F10

Mew Breakpoint 4
Delete All Breakpoints Ctrl+ Shift+F9
Enable All Breakpoints

Disable All Breakpoints

Q%%

- e x X

ra
Import DataTips ...

£} Options...
M Codiac HTTPService Debug Properties

The Attach to Process pop-up window opens.

Attach to Process ? >

Connection type: Remote (no authentication) ~

Connection target: | 10.0.1.9 ~ Find...

Connection type information

The 'Remote (no authentication)' connection should never be used on a network that might have hostile traffic. Use 'Default’ connection
where possible.,

Attach to: Mative code Select...

Available processes

Filter processes P~

Process D Title Type User Name Session

Show processes from all users Refresh

Attach Cancel

d) In the opened Attach to Process pop-up window, select:
» the Remote (No authentication) debugger type from the Connection type drop-
down list,
» the remote machine IP address from the Connection target drop-down list, and
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= press the ENTER key.

The debugger will connect to the remote machine, and the list of available processes that the
debugger can be attached to will be shown.

Attach to Process ? X
Connection type: Remote (no authentication) ~
Connection target: 10.0.1.9:4024 ~ Find...

Connection type informatien
The 'Remote (no authentication)' connection should never be used on a network that might have hostile traffic, Use 'Default’ connection
where possible,

Attach to: Mative code Select...
Available processes
Operation taking longer than expected
Process o} Title 0 A remote operation is taking longer than expected,
Show processes from all users Refresh
Attach Cancel

tited with rode A (Ax@Y .

e) In the available processes list, select the Codiac. HTTPService.exe process, and click

the Attach button.
Attach to Process [ s
Connection type: Remote (no authentication) ~
Connection target: 10.0.1.9:4024 ~ Find...

Connection type information

The 'Remote (no authentication)' connection should never be used on a network that might have hostile traffic. Use 'Default’ connection
where possible.

Attach to: Mative code Select...

Available processes

At reaching a code for the plugins, the process will be stopped at the breakpoint that was set in the
developed plugin or modules.

Filter processes R~
Process D Title Type User Name Session 6
chrome.exe 4738 x64 APPMILL\adenisevich 1
chrome.exe 3196 x64 APPMILL\adenisevic... 1
chrome.exe 5184 x64 APPMILL\adenisevich 1
chrome.exe 6443 Double Commander download | SourceForge... x4 APPMILL\adenisevich 1
E cmd.exe 8056 Administrator: C\Windows\System32\cmd.ex..  x64 APPMILL\adenisevic... 1
: Codiac.HTTPService.... X APPMILL\adenisevic... 1
il conhost.exe 2300 x64 APPMILL\adenisevic... 1
4 conhost.exe 8728 x64 APPMILL\adenisevich 1 v
u - nann ca ammesnie o - -
i
u Show processes from all users Refresh
u
i
u
i
i

1683 + str
o’ 16'34 = pgx
150G =
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To allow the remote debugging, files with the Debug information that were generated at the build
should be added.
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7 C++ helper functions

7.1 Helper functions for C++ AF extension function

These helper functions are macros for directly accessing the aliases of Alias Framework. So, the AF
extension functions can directly update the evaluated aliases.

7.1.1 GET_FROM_MAP(alias_name)
e Purpose: return AliasValue object of an alias

e Example: This example returns the AliasValue object of “Alias.EmailSendTests.language”.
With the AliasValue object, the string value can be retrieve using valueToString method.

IAliasValuePtr& avlanguage = GET_FROM MAP( ("Alias.EmailSendTests.langL
] string_t language = avlLanguage->valueToString();

if (language == e
{

7.1.2 GET_FROM_MULTIMAP(alias_name)

e Purpose: return array of AliasValue object of multi-value alias

e Example: This example returns the array of AliasValue objects of

“Array.CrunchF.Amt”.Then, iterate on that vector of AliasValue objects for processing each
item.

avAmounts = GET_FROM MULTI MAP( {"Array.CrunchF.Amt"}};

total =-8;
& avAmount  : avAmounts)

utility::string_t amount = avAmount->valueToString();

7.1.3 INSERT_IN_MAP(key, value)
7.1.4 REPLACE_OR_INSERT_IN_MAP(key, value)
e Purpose: insert alias (with AliasValue object) in evaluated aliases

e Example:This example creates an AliasValue object and add it in evaluated aliases.

IAliasValuePtr newAliasValue = codiacsdk api::CreateAliasValue();
newAliasValue->setValue{total);

REPLACE OR_TNSERT_ TN MAP( ("Custom. ExampleModule.EmailCrunchFTotal"), newAliasValue);

e Note: The INSERT IN MAP is similar to REPLACE_OR _INSERT IN MAP except that it
doesn't insert if the Alias name exist in evaluated aliases.
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7.1.5 INSERT_IN_MULTI_MAP(key, value)
7.1.6 REPLACE_OR_INSERT_IN_MULTI_MAP(key, value)

e Purpose: insert multi-value Alias (with vector of AliasValue objects) in evaluated aliases
which

o Example:This example creates vector of AliasValue objects and add it in evaluated aliases.

std: :vector<IAliasValuePtr> outputAlias;
for- (auto iter- = fetched5ql.begin(); iter-!=-fetchedSql.end(); iter++)
{
IAliasValuePtr av = codiacsdk api::CreateAliasValue();
av->setValue(iter->c_str());
outputAlias.push _back(av);
1
g

INSERT _IN MULTI MAP(TEXT({"Multi.ExampleModule.SqlSelectOtherDb™), outputAlias};

e Note: The INSERT IN MAP is similar to REPLACE _OR INSERT IN MAP except that it
doesn't insert if the Alias name exist in evaluated aliases.

7.2 AliasValue class
7.2.1 AliasValue constructor
e Purpose: create AliasValue object
7.2.2 setValue(value)
e Purpose: set AliasValue object with double value, integer, or string
7.2.3 valueTolnt(), valueToDouble(), valueToString()
e Purpose: convert the Alias value to integer, to double or return the alias string.
7.2.4 IsValueNull()
e Purpose: check if the Alias value is uninitialized

7.2.5 markForDeletion()

e Purpose: delete database table row pointed by Alias value after execution of AF extension
function

7.2.6 isMarkForDeletion()

e Purpose: check if the Alias value is for deletion

Note: See the helper functions for AF for example usage of AliasValue class.
7.3 AliasView class for C++ plugins

7.3.1 codiacsdk_api::CreateNewAliasView(aliasView, aliasinput,
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rulelnput, userinformation, dataPoolLoader) function
e Purpose: create AliasView instance that evaluates alias view
7.3.2 Example

e This example creates and AliasView instance and evaluates “CrunchView” alias view with
input “Alias.Crunch.Contract” alias having value of “SAMPLEVUL”. The evaluate method
stored the evaluated data to the evaluatedData argument.

web::json::value aliasViews;
aliasViews[@] = web::json::value(TEXT("CrunchWiew")});

web::json::value aliasInput;
aliasInput[TEXT("Alias.Crunch.Contract”)] = web::json::value({TEXT("SAMPLEVUL")});

// create AliasView object

auto av = codiacsdk _api::CreatefAliasView(aliasViews,
aliasInput,
funcParam,
funcParam,
this-»poolloader.Get(),
codiacsdk_api::Getlsonkeeper());

// evaluate CrunchView alias view(alias framework)

web::json::value evaluatedData;
bool status = av-*evaluate(evaluatedData);

7.4 AliasFramework helper functions for C++ plugins
7.4.1 codiacsdk_api::_GetAFRequest() function

e Purpose: creates AF request that contain alias input and alias output to be evaluated; and
output data (or evaluated aliases).

o setAliasInput, setAliasOutput, getOutData

7.4.2 codiacsdk_api::_GetAFClass(userinformation, dataPoolLoader)
function

e Purpose: Create AF instance that evaluates aliases

e Example: This example create AF instance and evaluates the input and output aliases. It is
done by creating the AF request and AF instance. Then, the input aliases JSON and the
output aliases JSON are assigned to AF request which is passed to AF evaluate method.
Finally, the evaluate method stores the evaluated aliases in outData of AF request.
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auto req = codiacsdk_api::_GetAFRequest();

req-rsetNumber0fThreads (5);
req-rsetRequestPrimaryTable(TEXT("Crunch™)});

web::json::value inputContract;
inputContract[ TEXT("pk™)] = web::json::value(TEXT("SAMPLEWVUL")};
inputContract[ TEXT("value™)}] = web::json::value(TEXT("SAMPLEVUL"));

web::json::value inputOwner;
inputOwner[TEXT("pk"}] = web::json::value(TEXT("SAMPLEVUL"));
inputOwner[TEXT("value™)] = web::json::valuse(TEXT("Test Owner")};

web::json::value aliasInput;
aliasInput[TEXT("Alias.Crunch.Contract™)] = inputContract;
aliasInput[TEXT("Alias.Crunch.Owner")] = inputOwner;
req-rsetAliasInput{aliasInput.serialize().c_str());

web::json::value outputs;

outputs[@] = web::json::value(TEXT({"Alias.Crunch.Owner™)};
outputs[1l] = weh::jsun::ualue(TEKT("ﬁlias.Crunch.HaturityDatE"jjﬂ
req-rsetAliasOutput{outputs.serialize().c_str());

auto af = codiacsdk_api:: GetAFClass(funcParam.serialize().c_str(), &(this-»pooclLoader));

af-revaluate(req);
auto cutData = req-:getlutDatal);

7.5 JSON request helper functions for C++ plugins

These helper functions parse the JSON request and provide convenient way to retrieve and update
the values of aliases. This is are normally use for plugins that going to be assigned as pre-extension

functions.
7.5.1 codiacsdk_api::GetAliasValue(alias)

e Purpose: retrieve the string value of an alias

e Example: This example retrieve the value of “Alias.Crunch.Contract” alias from JSON

request.

"

utility::string_t contract = codiacsdk_api::GetAliasvValue(TEXT("Alias.Crunch.Contract™}};

7.5.2 codiacsdk_api::SetAliasValue()

e Purpose: modify the value of an alias

e Example: This example modifies “Alias.Crunch.Notes™ alias of the JSON request to

“Updated by plugin”.

codiacsdk_api::SetAliasValue(TEXT("Alias.Crunch.Notes"), TEXT("Updated by plugin™)});
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7.5.3 codiacsdk_api::GetAliasArraySize()
e Purpose: returns the size of alias array
e Note: See the example of GetAliasArrayValue for usage
7.5.4 codiacsdk_api::GetAliasArrayValue(index, alias)

e Purpose: retrieve the string value of alias from an array index
e Example: This example retrieves the value of each “Array.CrunchF.Amt” alias from JSON
request.

long numRowsForUpdate = codiacsdk _api::GetAliasfArraySize();
for (long i = ®; i < numRowsForUpdate; i++)

1
/f get Alias values by array index
utility::string_t amount = codiacsdk_api::GetAliasfrrayValue(i, TEXT({"Array.CrunchF.Amt"});

7.5.5 codiacsdk_api::SetAliasArrayValue(index, alias, value)

e Purpose: modify the value of an alias from an array index

e Example: This example replaces the value of “Array.CrunchF.Amt” with the value of
newAmount variable.

codiacsdk_api::SetAliasArrayValue(i, TEXT("Array.CrunchF.amt"}), newAmount);

7.5.6 codiacsdk_api::GetAliases()

e Purpose: return aliases (excludes alias array) from values of aliases of JSON request (in
map of AliasValue objects)

e Example: This example iterate on map of aliases and prints the each values

ObjectPtr<IfliasvaluesMap> aliases = codiacsdk_api::GetAliases();
size t size = aliases-»size();
for (size_t index = @; index < size; index++)

1
aute pair = aliases-rat(index);
utility::string_t aliasName = pair-rkey();
aute aliasValue = pair-»=value();
if (pluginsLogs)
std:iwoout << TEXT("Alias: ™) << aliasName
<< TEXT(™ Value: ") << aliasValue-rvalueToString()
<< stdiiendl;
b

7.5.7 codiacsdk_api::GetAliasArray()
e Purpose: return entire alias array of JSON request (in map of vector of AliasValue objects)

e Example: This example iterate on map of aliases then iterate on vector of AliasValue
objects. Then, print the value of aliases. The GetAliasArray() function is another way to get
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the values of alias array in addition to GetAliasArrayValue() function.
ObjectPtr<IAliasDataMv> aliasArray = codiacsdk_api::GetAliasirray();
aliasArray-»ForEach([&] (IMapPairPtr<IString*, IVectorPtr<IAliasValuePtr>> pair)
1

Istring* aliasName = pair->first();

if (pluginsLogs)
std::wcout << TEXT("Alias ") << aliasName-»str() << std::endl;

IVectorPtr<IAliasValuePtr> aliasvalueVector = pair-:second();
for (size t index = @; index < aliasvalueVector-»size(); index++)
i

if (pluginsLogs)

std:iwcout << TEXT(" has ")} << aliasvalueVector-rat(index)->valueToString() << std::endl;

}
b H

7.6 Message helper functions for C++ plugins
7.6.1 codiacsdk_api::IsConfirmed(messageCode)

e Purpose: Check if the JSON request has confirmed messageCode. This helper function is
use with plugin_helpers::Info and plugin_helpers::Warning.

e Note: See the examples of plugin_helpers::Info and plugin_helpers::Warning for usage of
IsConfirmed function.

7.6.2 codiacsdk_api::Info(messageCode, message)
e Purpose: JSON response with Info message

e Example: This example sends back a message response to client with an id of 1.

if (lcodiacsdk_api::IsConfirmed(1l))

1
utility::string_t response = codiacsdk_api::Info(l, TEXT("Starting a task"));
return CloneString(response.c_str());

e (lient output:

INFO

Starting a task

e Note: The client will resend the request after it has acknowledge the Info message. So, the
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plugin function must check the messageCode to skip the Info message.
7.6.3 codiacsdk_api::Warning(messageCode, message)
e Purpose: JSON response with Warning message

o Example: This example sends back a warning message response to client with an id of 2.

if (IsConfirmed(2))

1
cash = 8;

¥

else

1
utility::string_t message = TEXT("Your wvalue ™);
message += cashValue;
message += TEXT(" less then zero. Cash value will be set to 8.");
utility::string_t response = Warning(2, message.c_str{));
return CloneString(response.c_str());

¥

e (lient output:

WARNING

Your value -123 less then zero. Cash value will be setto 0.

Edit

e Note: The client will resend the request after it has acknowledge the Warning message. So,
the plugin function must check the messageCode to skip the Warning message.

7.6.4 codiacsdk_api::Error(messageCode, message)
e Purpose: JSON response with Error message
e Example: This example sends back an error message response to client”.

J/ if invalid number, send message to client that walue is not a number
utility::string_t message = TEXT("Alias wvalue "};

message += cashValue;

message += TEXT(" isn't a number, couldn't continue execution. Please correct data.");
utility::string_t response = Error(4, message.c_str()});

return CloneString{response.c_str());

e (lient output:
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ERROR

Alias value ASD isn't a number, couldn't continue execution. Please correct data.

Edit

e Note: The client doesn't resend the request after it has acknowledge the Error message.
7.6.5 codiacsdk_api::Fatal(messageCode, message)
e Purpose: JSON response with Fatal message

e Example: This example sends back an error message response to client.

utility::string t response = Fatal(MessagesEnum::FATAL_CODE, TEXT("An example of FATAL error message"));
return CloneString(response.c_str());

e (lient output:

FATAL

An example of FATAL error message

Edit

e Note: The client doesn't resend the request after it has acknowledge the Error message.
7.7 Document management helper functions for C++ plugins

7.7.1 codiacsdk_api::CopyDocumentToDevice(filePath, fileDescription,
documentFamily, documentCategory)

e Purpose: Copies document to a specific device, the family and category are optional
parameters, if they are not specified the document is copied according to the parameters in
the JsonKeeper.

e Return: Returns the file container ID if successful, otherwise an empty string is returned.

e Note: The example for this function is provided together with the
“AddDocumentToReturnList” function example.
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7.7.2 codiacsdk_api::AddDocumentToReturnList(documentID)

e Purpose: Adds the file container ID to the JsonKeeper and later in the response of the
extension function.

e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:

isAdded K
utility::s fileID = TEXT(
utility::str filePath = TEXT("C:
utility::stri fileDescription

documentFamily
documentCategory

fileID = codiacsdk_api::CopyDocumentToDevice(filePath, fileDescription);

isAdded = codiacsdk_api::AddDocumentToReturnList(filelID);
std: :wcout << TEXT("File container ID: ") ile XT(". Added to return list: ™ isAdded << std::endl;
fileID = codiacsdk_api::CopyDocumentToDevice(filePath, fileDescription, documentFamily, documentCategory);

isAdded = codiacsdk_api: tToReturnList(filelID);
std: twcout << TEXT("File co er ID: ") << filelID << TEXT(". Added to return list: © ¢ isAdded << std::endl;

return PrepareResponse(TEXT

7.7.3 codiacsdk_api::GetDocumentFromDevice(fileContainerlD, filePath)
e Purpose: Loads the document with the specified file container ID in the specified path.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:

isloaded = ¢ 3
std: :wcout << ("File t ) F T << XT(". de ) << islLoaded << TEXT(". tion: ") << filePath << std::endl;

return PrepareResponse(TE

7.7.4 codiacsdk_api::DeleteDocumentFromDevice(fileContainerlD,
performHardDelete)

e Purpose: Sets the file container “Active” flag to “false” or deletes the file container
completely, it depends on the value of the “performHardDelete” parameter.

e Returns: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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isDeleted = B
utility: t fileID = TEXT("1111");

isDeleted =
std: :wcout << TEXT("File c ner ID: ") <« file <4 (". Is soft d d: ") << isDeleted << std::endl;

isDeleted = codiacsdk_api: :DeleteDocumentFromDevice (
std: :wcout << TEXT("File ner ID: ") << file (™. mpletely : ") << isDeleted

return PrepareResponse(TE

7.7.5 codiacsdk_api::SearchForDocument(documentFamily,
documentCategory, kp1, kp2, kp3, kp4, kp5, description)

e Purpose: Searches for file containers using the function parameters as search parameters. If
a function parameter is an empty string that field will not be included in the search.

e Return: Returns serialized JSON array containing information about the file containers that
match the search parameters.

e Example:

iacsdk_api::SearchForDocument (TEXT(""), TEXT(""), TEXT(""), TEXT(""), TEXT(""), TEXT(""), TEXT(""), description);
< files << std::endl;

Json :parse(files);
lesArray = fileslson.as_array();
file : filesArray)

") << filePath << std::endl;

return PrepareResponse(TEXT

7.7.6 codiacsdk_api::SetDocumentKeyParts(fileContainerlID, kp1, kp2,
kp3, kp4, kp5)

e Purpose: Sets the file container key parts.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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utility::string t fileID = TEXT({"1111");
utility::str cpl = TEXT("test_k )
utility::stri (p2 = TEXT("t

utility 3 TEXT("
utility::str XT("
utility::string

t = codiacsdk api::SetDocumentKeyParts(fileID, kpl, kp2, kp3, kp4, kp5);
a

<< TEXT("Key p ") << isSet;

return PrepareResponse(TEXT({"0K"},

7.8 Database helper functions for C++ plugins and C++ AF extension

functions

7.8.1 codiacsdk_api::DBCursor

Purpose: store the query results of ExecuteSQLHelper; and able to fetch row sequentially
from that query results

Methods:

o Size() returns number of rows

o SetPosition(position) set the position of cursor in query results
o GetPosition() return the position of cursor in query results

o FetchOne() returns row (in vector of columns); and next FetchOne() call returns next
oW

o GetColumnNames() returns the column names of query results. The column names are
in alphabetic order.

Note: See the example of ExecuteSQLHelper function for usage

7.8.2 codiacsdk_api::ExecuteSQLHelper(dbCursor, sqlQuery, dbType,
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dbAddress, dbName, dbUser, dbPass, dbPort)

Purpose: query the database by running SQL query to Codiac database or to other database
(with connection information)

Note: dbType, dbAddress, dbName, dbUser, dbPass and dbPort parameters are optional and
default to empty which means to connect to Codiac database

Example: This example run SQL query to Codiac database and store the first column to
vector of AliasValue objects.
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ObjectPtr<IDBECursor> sqlResult = executeSql(
("SELECT -\"Crunch\".\"Contract\"” - FROM-\"Crunch\""}

:vector<IAliasValuePtr> outputAlias;
i=08; i < sqlResult-»Size(); i++)

std::vector<utili ing t» FetrhedSql sqlResult->FetchOne();
TAliasValuePtr av = codiacsdk api::CreateAliasValue();

av- }Hetvalue{+~tLh~qul[ﬁ] C_StP{Jj,
outputAlias.push back({av);

e Example: This example run SQL query to postgres database (with connection information).

DEConnector dbConnector;
dbConnector.S5etDBType(
dbConnector.5etDBName(
dbConnector.SetDBUser(
dbConnector.SetDBPass(
dbConnector.5etDBPort(
dbConnector.SetDBAddress(

ObjectPtr< IDBCUFSDF> aquegult =-ax ELUtEJql[
{"SELECT - \"Crunch\".\"Cont " - FROM-\"Crunch\""),
dbConnector

7.9 Other CodiacSDK helper functions for C++ plugins and C++ AF
extension functions

7.9.1 codiacsdk_api::SendEmail(to, subject, body)
e Purpose: send an email to recipient with subject and message

e Example: This AF extension function example sends an email with recipient from
“Alias.EmailSendTests.recipient” alias, subject from “Alias.EmailSendTests.subject” alias
and message from “Alias.EmailSendTests.body” alias.

IAliasValueFPtr& avRecipient = GET_FROM MAP( ("4
utility::string t recipient =
IAliasValuePtr& avSubject = GET_FROM MAP( ("Alias.EmailSen

utility::string t subject = auSuhject—ﬁualueTuStP'ng{#‘

IAliasValuePtr& avBody = GET_FROM MAP( ("Alias.EmailSend
string t body = avBody->valueToString();
::SendEmail{recipient, subject, body);
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7.9.2 codiacsdk_api::SendEmail(to, subject, body, attachments)

e Purpose: Sends an email to recipient with subject, message and attachments. The
attachment parameter is a delimited string of file container IDs.

e Return: A serialized JSON with details.

e Example:

utility::string t to = TEXT(" 3il.com™);
utility subject = TEXT("SU
utility::string t body = TEXT(

utility::string t files = TEXT("1178;1

codiacsdk api::SendEmail{to, subject, body, files);

return PrepareResponse(TEXT

7.9.3 codiacsdk_api::SendSms(to, body)

e Purpose: send SMS message to recipient with message

o Example: This example send SMS message to 5556789090. Only US numbers are
accepted.

iacsdk

7.9.4 codiacsdk_api::GenerateReport(reportName, jsonData,
isSaveToXml)

e Purpose: generate report PDF file from report template (client report builder)

e Note: The isSaveToXml default to false; if set to true, the report are save to XML file and is
not generated to PDF.

e Example: This example generate report from alias view data. The alias view data contains
alias values in JSON format.

web::json::value parsedInput = web::json::value::parse(plsonParams);
web::json::value aliasViewData = parsedInput.at(TEXT("alias wiew data™));
utility::string t inlinelson = (aliasViewData.is_array() &8 aliasViewData.size() > @
? aliasViewData[®@].serialize()
: aliasViewData.serialize());

utility::string t reportName = TEXT("Test CrunchF Report™);

utility::string t response = codiacsdk_api::GenerateReport(reportName, inlinelson});
return CloneString(response.c_str(});

e Example: Another example that generate report from report template “Test CrunchF
Report” with values from dependent multi-value Aliases. Note that the function has to create
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a JSON input string from aliases.

contracts = GET_FROM_MULTI_MAP(

descriptions = GET_FROM_MULTI_MAP(
fundios = GET_FROM_MULTI_MAP(
amounts = GET_FROM_MULTI_MAP(

value jsonInput;
t-i-=-8;-i < contracts

onCrunchF[
jsonCrunchF [ TEXT
onCrunchF[T

(

("A

ralue(contracts[i]-»>valueToString());
:value(descriptions[i]->valueToString());
alue(fundNos[i] ->valueToString());
lue(amounts[i]->valueToString());

ng_t result "}, JjsonInput.serialize(),

e Another Example: This example generate report from report template “Test CrunchF
Report” with values from vector of delimited values. The delimiter used '|'.

{"Test CrunchF
inlineData,

7.9.5 codiacsdk_api::ExecuteJson(jsonRequest)
e Purpose: call Codiac service by executing JSON request

e Example: This example calls JobsScheduler::GetJobsScheduleList to get list of jobs. A
JSON request is created with func_name parameter and lib_name parameter.

.-i L,

jsonRequest|

e Note: The user\session parameters are filled up at service process.
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7.10 SQL query with C++ native database libraries

Codiac SDK provides database helper functions that can access Codiac database and other
databases with connection string. In addition, the user can directly call the C++ native library to
query the database. The Codiac ~external directory contains the C++ native libraries for
PostgreSQL, MySQL, MS SQL Server, and Oracle SQL.

The Codiac.Modules\ExampleModule\SqlExamples.cpp and CodiacSDK.DirectSqlExamples
project contain example source code on how to query the databases with native libraries.
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PostgreSQL

The example source codes uses the libpgxx library to query PostgreSQL database. Below is
the sequence for libpgxx to query database:

1. Connect to database with connection string using “pgxx::connection”.

2. Create a transaction with “pgxx::work” object and execute query with “exec” on that
transaction.

3. Commit that transaction with “pgxx::commit”.

4. A non-transaction mode can also be use with “pgxx::nontransaction” object. This
mode doesn't need to be committed. Execute a query with “exec” with non-
transaction object.

5. Finally, “disconnect” on the connection object.

See the PostgreSQL function in SqlExample.cpp and postgreSql function of
CodiacSDK.DirectSqlExamples.cpp for full example.

To build plugin or module with libpgxx, you will need libpgxx development package. See
https://github.com/jtv/libpgxx on how to build libpgxx. After building the libpgxx, set the
CMakeLists.txt's LIBPQXX INCLUDE_ DIR to where the libpgxx header files are and
LIBPQXX LIB DIR to where the libqxx libraries are.

[ CMakeLists tt E3 |

51 IF (NOT DEFINED LIEPCXX INCLUDE DIE)

52 SET (LIBPQXX INCLUDE DIR /libpgxx/include)
53 ENDIF ()

IF (NOT DEFINED LISPQXX LIB DIR)

SET(LIBPOXX LIS DIR flibpgxx/lib)

z ENDIF ()

See the http://pgxx.org/development/libpgxx for full details on how to use libpgxx.

MySQL

The example source code uses MySQL Connector C++ to query MySQL database. Below is
the sequence for MySQL Connector to query database:

1. Create a connection object with connect to driver instance

2. Specify the database with setSchema on connection object
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3. Create a statement object for SQL query on connection object

4. Execute a query with “execute” on statement object.

5. For query that return result set, query with “executeQuery” on statement object.
6. Free up the created objects.

See the MySQL function of SqlExamples.cpp and mySql function of
CodiacSDK.DirectSqlExamples.cpp for full example.

To build plugin or module with MySQL Connector C++, you will need to run MySQL
installer (see https://dev.mysqgl.com/doc/connector-cpp/8.0/en/connector-cpp-installation-
binary.html). After installation, set the CMakeLists.txt's LIBMYSQL INCLUDE DIR to
where the MySQL Connector header files are and LIBMYSQL LIB DIR to where the
MySQL Connector libraries are.

[= CMakeLists t=t E3 I

J—] IF (NOT DEFINED LIEMYSQL INCLUDE DIR)
SET (LIBMYSQL INCLUDE DIR /1libmysgl/include)
B -FENDIF ()
§1 [IF(NOT DEFINED LIBMYSQL LIS DIR)
g2 SET (LIBMYSQL LIB DIR /libmysqgl/lib64/release)
: -ENDIF ()
[C]IF (NOT DEFINED LIEMYSQL DEBUG LIB DIR)
SET (LIBMYSQL DEBUG LIB DIR /libmysgl/lib&4/debug)
-ENDIF ()

See the https://dev.mysql.com/doc/connector-cpp/8.0/en/ for full details on how to use
MySQL Connector.

e MS SQL Server

The example source code uses Microsoft ODBC driver for SQL Server. Below is the
sequence for Microsoft ODBC driver to query database:

1. Allocate environment handle with SQLAllocHandle
. Allocate DB connection handle with SQLAllocHandle
Connect to database driver with connection string with SQLDriverConnect

. Allocate statement handle with SQLAllocHandle

2
3
4
5. Execute query with SQLExecDirect with statement handle
6. Fetch query results with SQLFetch with statement handle

7. Retrieve each column result with SQLGetData with statement handle

8. Free up statement handle with SQLFreeStmt for every call to SQLExecDirect
9. Free up DB connection handle

10. Free up environment handle

See the MsSQLServer function of SqlExamples.cpp and MsSqlExmple.cpp for full example.

See the https://docs.microsoft.com/en-us/sgl/connect/odbc/microsoft-odbe-driver-for-sql-
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server for full details on how to install and use MS ODBC driver for MS SQL Server.

e Oracle

SQL

The example source code uses OCILIB driver for Oracle. Below is the sequence for OCILIB

driver to query database:

1.
2.

3
4.
5
6

7.
See the

Call “ocilib::Environment::Iniatilize” function to initialize OCI library .

Create connection object (“ocilib::Connection’) with database connection
information.

Create statement object (“ocilib::Statement’) with connection object

Call “Execute” function on statement object to execute a query

Call “GetResultset” function on statement object to get the query result set object.
Call “Get” function on result set object to retrieve the column value.

Free up ocilib objects

OracleSQL function of SqlExamples.cpp and oracleSql function of

CodiacSDK.DirectSqlExamples.cpp for full example.

To build plugin or module with OCILIB, you will need to download and install OCILIB (see
https://vrogier.github.io/ocilib/download). After installation, set the CMakeLists.txt's

OCILIB_INCLUDE_ DIR to where the OCILIB header files are and OCILIB_LIB DIR and
OCILIB_DEBUG LIB DIR to where the OCILIB libraries are.

] CMakeLists ot 3 |

LIIF (NOT DEFINED OCILIE INCLUDE DIR)

SET (OCILIE INCLUDE DIR /ocilib/include)
-ENDIF ()
1 [IF(NOT DEFINED OCILIZ LIS DIR)
2 SET (OCILIE_LIB DIR focilib/x64Release)
-ENDIF ()
ElIF (NOT DEFINED OCILIE DEEUG LIS DIR)

SET (OCILIS DEEUG LIE DIR /ocilib/x64Debug)
-ENDIF ()

See the https://vrogier.github.io/ocilib/ for full details on how to use OCILIB driver for

Oracle.
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8 Python Alias Framework extension module

The Alias Framework (AF) service can evaluate custom generated aliases or multi generated aliases.
This is done by going through the alias name structure:

AliasType.ModuleName.FunctionName

Depending on the AliasModuleType, the Custom\Multi Generated alias can be C++ function. Python
function, JavaScript function or PHP function.

For example, the “Custom.ExampleModulePY.CalculateAverage” tells us that the:
e alias type is custom generated alias,
e if the AliasModuleType is Python, the Python class name is ExampleModulePY,
e and python function name is CalculateAverage.

Then, the AF looks in <service directory>\plugins\python directory for Python scripts with
AF MODULE variable. This tells AF that the Python script is an AF extension module. For
example, the image below refers to ExampleModule.py that contains an AF extension module with
a class name of ExampleModulePY.

AF_MODULE - = 'ExampleModulePY"

ass ExampleModulePY(AliasFrameworkta

Then, AF loads Python script with ExampleModulePY class and executes CalculateAverage
function which perform some tasks or calculations.

8.1 Required tools
e Visual Studio Code - https://code.visualstudio.com/
e Visual Studio Code: Python extension by Microsoft

The Codiac.Service\~external directory contains Python 3.7 which is copied to x64\Release and
x64\Debug after build. So, you do not install a separate Python. If you need to install Python, don't
change the system environment settings. Otherwise, Codiac service may load your installed Python
instead of Codiac Python 3.7.

8.2 How to create Python AF extension function?
1. Open CodiacSDK.PythonWrapper\py modules in VS Code.
2. Create a new Python script (Ctrl-N and save)

3. Create a class derived from AliasFrameworkModuleBase class and add imports to
py_codiac_sdk api and py_af classes for helper functions.
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i 'FL't

AF _MODULE -=- "Ex

4. Create methods that are going to be executed by AF. Below is an example of two empty.
Functions. See examples in Helper functions on how to make tasks or get\set the values of
aliases.

5. Before the functions can exit, the alias of extension function must be updated. For Multi
Generated alias, set the alias to vector of AliasValue objects. For Custom Generate alias, set
the alias to an Alias object. Below is an example:

Calculationl(self):

td vector allasvalue()

1ti.ExampleModulePY.Calculationl”, output_aliases)

6. Copy the new Python scripts to <service directory>\Modules\python directory.
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7. Finally, add the Custom\Multi Generated alias of your AF extension function in Codiac
builder.

a) Add your Custom\Multi Generated alias to Alias setup
b) Configure your screen to include your Custom\Multi Generated alias

c) Execute screen in Codiac render to test your AF extension function
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9 Python extension functions (plugins)

The extension functions are configured in PHP client. Screenshot below is an example setup which
specifies the class and the function to execute. This is different from C++ setup which specifies the
user module name.

The CodiacSDK.PythonWrapper service handles the loading and execution of Python script. So,
this service is called instead of user module.

Update exiension tunctuon

DATA SOURCE FUNCTION DATA SOURCE DESCRIPTION
EmailsmsExamples Python plugin - EmailSmsExamples: send_sms
PRIMARY TABLE ALIAS MAP(S)
Crunch v CrunchView
TestCrunch
EXTENSION LIBRARY EXTENSION FUNCTION
Python v EmailsmsExamples:send_sms

Let say, we have “MyPlugin.py” script having a “Foo” class with “bar”” method. To set it up as an
extension function,

1. In PHP client, go to System — Extension function — Create
2. Select “Python” in EXTENSION LIBRARY

3. Put class name and function name in EXTENSION FUNCTION with double colon in
between (Example: “Foo::bar”)

The setup will look like below.

EXTEMSICHN LIERARY EXTENSICON FUNCTION

Python W Foo:bar

Note that the script name (“MyPlugin.py”) is not use in the setup.

9.1 Required tools
e Visual Studio Code - https://code.visualstudio.com/

e Visual Studio Code: Python extension by Microsoft

The Codiac.Service\~external directory contains Python 3.7 which is copied to x64\Release and
x64\Debug after build. So, you do not install a separate Python. If you need to install Python, do not
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change the system environment settings. Otherwise, Codiac service may load your installed Python
instead of Codiac Python 3.7.

9.1.1 PIP package manager

PIP (Preferred Installer Program) is the default package manager for Python, used for installing and
managing software packages written in Python. PIP allows users to easily install, upgrade, and
uninstall Python packages, as well as manage dependencies between packages.
The PIP folder is placed in the Codiac root folder.
4" Name Ext
#
[DLLs]
[imageformats]
[Lib]
[logs]
[MigrationTool]
[Modules]
[php]
Bos |
[platforms]
[plugins]
[ReportTemplate]
[resources]
[SDK]
| api-ms-win-core-file-11-2-0 dil
“,| API-MS-Win-core-file-12-1-0 dll

;| api-ms-win-core-localization-11-2-0 dll

|ZZ{'3_:] api-ms-win-core-processthreads-11-1-1 dll

In the Codiac root folder, there is a built-in python.exe instance that is also configured specifically
for the Codiac service.

Note that only this built-in python.exe instance should be used to guarantee compatibility between
the installed package versions and the Codiac service.
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c'\Program Files\Codiac

ﬁ MName Ext
‘_j php ini
J php_gd2 dll
J php_opcache dll
J phpTts dll
Epython exe
J python37 dll
J Qt5Charts dil
J Qt5Core dil
J Qt5Gui dil
J Qt5Network dil
J Qt5PrintSupport dil
J qtsaml dil
J Qt5Script dil
J Qt5sql dil
J QtsWidgets dil
_.'| Qt5Xml dil
J QtZint dil

1 ReportFramework dil

To use PIP in the Codiac service, perform the following steps:
1. Launch the Command Prompt utility.

Best match

Command Prompt
Desktop app

2. Change the working directory to the Codiac service root folder.
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BN Command Prompt — O =

3. Use Help to see a list of tips that relate to PIP.
Type the python.exe -m pip —help command and press the Enter key. The list will be
shown.

@8 Command Prompt - 0 X

equirements format.

IARNING, ERR

In the opened list, users can see usage tips, commands, and general options examples.

For example, if it is necessary

o to install pyparsing package, type the following command in the Command Prompt:
python.exe -m pip install pyparsing

o to get the installed packages list, type the following command in the Command
Prompt:
python.exe -m pip list
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o to uninstall pyparsing package, type the following command in the Command
Prompt:
python.exe -m pip uninstall pyparsing
More details about supported commands can be found at the following link:
https://pip.pypa.io/en/stable/cli/pip/.

9.2 Structure of Python plugins

The Python plugins’ structure follows the Codiac service structure. Meaning that it has “configure”
function, “sdk_module info” function, and “func controller” function. For convenience, these
functions are defined in BasePlugin class so that the author of Python plugin doesn't need to define
these functions. So, Python plugins just need to derived from BasePlugin class.

9.2.1 The plugin class

The Python plugin class derives from BasePlugin class and contains the implementations for plugin
functions. Furthermore, the constructor defines the list of extension functions with reference to
Python methods.

AliasFrameworkExamples(BasePlugin):

__init  (self):

super().__init (MODULE_NAME)

self.plugin functions = [
"get_crunch_maturity date':-{

‘func': self.get_crunch_maturity_ date,

‘func_descr': - "plugin-AF-example-that e

_crunchf _data’: {
"func': self.get crunchf data,
"func_descr”: ]

For example (image below), the constructor adds “get crunch maturity date” and

“get_crunchf data” (with reference to methods) to the plugin_functions dictionary. This dictionary
is defined in BasePlugin class. So, when func_controller function is called with the extension
function name (for example: “get crunch maturity date”), the func controller function looks for
the extension function name in plugin_functions dictionary and then calls the referenced method.

9.3 How to create a Python plugin?
1. Open CodiacSDK.PythonWrapper\py_scripts in VS Code.
2. Create a new Python script (Ctrl-N and save).

3. Create a class derived from BasePlugin class and base class constructor with plugin name.
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se_plugin- import - BasePlugin

MODULE_NAME 'ExamplePluginPy"

ExamplePluginPY(BasePlugin}:

super(). init (MODULE MAME)

4. Create methods for the plugin class. Below are examples of empty plugin functions. See the
example of Python helper functions on how to add implementations to plugin functions.

ExamplePluginPY¥(BasePlugin):

__init_ (self):
super().__init_ (MODULE_NAME)

my_first plugin(self, json_param):
pass
another_plugin(self,  json_param):

pass

5. Add the new methods to plugin_functions dictionary. This means to add the plugin function
name and the reference to the method. Don't declare the plugin_function dictionary in plugin
class. This map is already declared in BasePlugin class.

Follow the structure below.

__init_ (self):
super()._ init  (MODULE_NAME)

1f.another_plugin,

another-plugin’

6. Copy the new Python scripts to <service directory>\plugins\python directory.
7. Finally, add your plugin function in Codiac builder.

a) Add your plugin functions to extension function setup.
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b) Configure your screen to include the extension function.

c) Execute screen in Codiac render to test your plugin.
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10 Python helper functions

These Python functions will allow you to access to Alias Framework, query database, send email,
send SMS message, and execute Codiac services.

Note that some functions are only available for AF extension functions, some are only for plugins
and other functions are for both.

10.1 AF helper functions for AF extension functions
10.1.1 get_from_map(alias_name)
e Purpose: return AliasValue object of an alias

b

e Example: This example returns the AliasValue object of “Alias.EmailSendTests.language”.
With the AliasValue object, the string value can be retrieve using value to_string method.

avLanguage = self.get from map{"Alias.EmailSendTests.language™)
language = avlLanguage.value to string()

if language == "PY":

10.1.2 get_from_multi_map(alias_name)
e Purpose: return array of AliasValue objects of multi-value alias

e Example: This example returns the array of AliasValue objects of
“Array.CrunchF.Amt”.Then, iterate on that list of AliasValue objects for processing each
item.

amounts = self.get from multi_map('Array.CrunchF.Amt"}
For - amount - in- amounts:

value = amount.value to string()

10.1.3 insert_in_map(key, value)
10.1.4 replace_or_insert_in_map(key, value)
e Purpose: insert alias (with AliasValue object) in evaluated aliases

e Example:This example creates an AliasValue object and add it in evaluated aliases.

aft class.Aliasvalue()
t_value_string(value)

-.insert_in map('Custom.ExampleModulePY.Email®, -av

e Note: The insert in_map is similar to replace_or_insert in map except that it doesn't insert
if the Alias name exist in evaluated aliases.
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10.1.5 insert_multi_map(key, value)
10.1.6 replace_or_insert_multi_map(key, value)

e Purpose: insert multi-value Alias (with vector of AliasValue objects) in evaluated aliases
which

o Example: This example creates list of AliasValue objects and add it in evaluated aliases.

output aliases = af class.std vector aliasvalue()

fetched sql = sgl result.fetch one()

for-item in fetched sql:
av-=-af_class.AliasValue()

av.set value string(item)
output_aliases.append(av)

OtherDb®, output aliases)

e Note: The insert_in_map is similar to replace_or_insert in map except that it doesn't insert
if the Alias name exist in evaluated aliases.

10.2 Alias Value class
10.2.1 plugins.py_af_classes.AliasValue constructor
e Purpose: create AliasValue object

10.2.2 set_value_string(value), set_value_int(value),
set_value_double(value)

e Purpose: set AliasValue object with double value, integer, or string
10.2.3 value_to_int(), value_to_double(), value_to_string()

e Purpose: convert the Alias value object to integer, to double or return the alias string.
10.2.4 is_value_nuli()

e Purpose: check if the Alias value is uninitialized

10.2.5 mark_for_deletion()

e Purpose: delete database table row pointed by Alias value after execution of AF extension
function

10.2.6 is_mark_for_deletion()

e Purpose: check if the Alias value is for deletion

Note: See the helper functions for AF for example usage of AliasValue class.
10.3 AliasView class for Python plugins

10.3.1 py_codiac_sdk_api.AliasView(aliasView, aliasinput, ruleinput,
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userinformation, dataPoolLoader) constructor
e Purpose: create AliasView instance that evaluates alias view

10.3.2 Example

e This example creates and AliasView instance and evaluates “CrunchView” alias view with
input “Alias.Crunch.Contract” alias having value of “SAMPLEVUL”. The evaluate method
stores the evaluated data to the evaluated data['returnData'] argument.

alias wviews = json.dumps([ 'Cr
alias input = json.dumps({

av = AliasView(alias views, alias input, func_param, func_param, self.pool loader)

evaluated data = json.loads(av.evaluate())

evaluated data['result’]
evaluated_data[ "returnData’]

10.4 JSON request helper functions for Python plugins

These helper functions parse the JSON request and provide convenient way to retrieve and update
the values of aliases. This is are normally use for plugins that going to be assigned as pre-extension
functions.

10.4.1 py_codiac_sdk_api.plugin_helpers.get_alias_value(alias)
e Purpose: retrieve the string value of an alias

e Example: This example retrieve the value of “Alias.Crunch.Contract” alias from JSON
request.

contract = plugin_helpers.get_alias value('Alias.Crunch.Contract’})

10.4.2 py_codiac_sdk_api.plugin_helpers.set_alias_value()
e Purpose: modify the value of an alias

e Example: This example modifies “Alias.Crunch.Notes” alias of the JSON request to
“Updated by plugin”.

plugin_helpers.set alias valuef|"Alias.Crunch.Motes",

10.4.3 py_codiac_sdk_api.plugin_helpers.get_alias_array_size()

e Purpose: returns the size of alias array
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e Note: See the example of get alias array value function for usage of get alias array size
function

10.4.4 py_codiac_sdk_api.plugin_helpers.get_alias_array_value(index,
alias)
e Purpose: retrieve the string value of alias from an array index

o Example: This example retrieves the value of each “Array.CrunchF.Amt” alias from JSON
request.

num_rows for update = plugin helpers.get alias array size()
Ffor-1-in- range(num_rows_for_update):

amount = plugin helpers.get alias array value(i, ‘"Array.CrunchF.Amt"}

10.4.5 py_codiac_sdk_api.plugin_helpers.set_alias_array_value(index,
alias, value)

e Purpose: modify the value of an alias from an array index

e Example: This example replaces the value of “Array.CrunchF.Amt” with the value of
amount_number.

plugin helpers.set alias array value(i, "Array.CrunchF.a&mt", str{amount number})

10.4.6 py_codiac_sdk_api.plugin_helpers.get_aliases|()

e Purpose: return aliases (excludes alias array) from values of aliases of JSON request (in list
of AliasValue objects in key\data objects)

e Example: This example iterate on list of aliases and prints the each values.

aliases = plugin_helpers.get aliases()
For-alias in-aliases:

alias name = alias.key()
alias value = alias.data()
print(f’Alias: {alias_name} Value: {alias_value.value_to_string()}’)

10.4.7 py_codiac_sdk_api.plugin_helpers.get_alias_array()

e Purpose: return entire alias array of JSON request (in list(key\data) of list of AliasValue
objects)

e Example: This example iterate on map of aliases then iterate on vector of AliasValue
objects. Then, print the value of aliases. The get alias_array() function is another way to get
the values of alias array in addition to get alias array value() function.
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alias_array = plugin_helpers.get alias array()
for alias in-alias_array:

alias name = alias.key()
print(f Alias: {alias namel’)

alias values = alias.data()
for alias_wvalue in alias_values:
print(f' has {alias value.value to string()}")

10.5 Message helper functions for Python plugins
10.5.1 py_codiac_sdk_api.plugin_helpers.is_confirmed(message_code)

e Purpose: Check if the JSON request has confirmed message code. This helper function is
use with plugin_helpers.INFO and plugin_helpers. WARNING.

e Note: See the examples of plugin_helpers.INFO and plugin_helpers. WARNING for usage
of IsConfirmed function.

10.5.2 py_codiac_sdk_api.plugin_helpers.INFO(message_code,
message)

e Purpose: JSON response with INFO message

e Purpose: This example sends back a message response to client with an id of 1.

plugin helpers.is confirmed(1):

return-plugin_helpers.INFQ{1,  'Starting a task')}

e Client output:

INFO

Starting a task

e Note: The client will resend the request after it has acknowledge the Info message. So, the
plugin function must check the message code to skip the INFO message.

10.5.3 py_codiac_sdk_api.plugin_helpers. WARNING(message_code,
message)

e Purpose: JSON response with WARNING message

e Example: This example sends back a warning message response to client with an id of 2.

86
\ App



\ App Plugins and Alias Framework Extension Functions

if plugin_helpers.is confirmed(2):
cash-=-8.8

message = T "Your value- {cashValue} - 1
return plugin_helpers.WARNING{2, mes

e C(lient output:

WARNING

Your value -123 less then zero. Cash value will be set to 0.

Edit

e Note: The client will resend the request after it has acknowledge the Warning message. So,
the plugin function must check the message code to skip the WARNING message.

10.5.4 py_codiac_sdk_api.plugin_helpers.ERROR(message_code,
message)

e Purpose: JSON response with ERROR message

e Example: This example sends back an error message response to client.

message -=-f'Alias-value-{cashValue} isn’'t-a number, - couldn''t- continue-execution. P

return plugin_helpers.ERROR(4, message)

e Client output:

ERROR

Alias value ASD isn't a number, couldn't continue execution. Please correct data.

Edit

e Note: The client doesn't resend the request after it has acknowledge the Error message.

10.5.5 py_codiac_sdk_api.plugin_helpers.FATALmessage_code,
message)

e Purpose: JSON response with FATAL message
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o Example: This example sends back an error message response to client.

return plugin_helpers.FATAL(S,

e C(Client output:

FATAL

An example of FATAL error message

Edit

e Note: The client doesn't resend the request after it has acknowledge the Error message.

10.6 Document management helper functions for Python plugins

10.6.1 sdk_api.copy_document_to_device(filePath, fileDescription,
documentFamily, documentCategory)

e Purpose: Copies document to a specific device, the family and category are optional

parameters, if they are not specified the document is copied according to the parameters in

the JsonKeeper.

e Return: Returns the file container ID if successful, otherwise an empty string is returned.

e Note: The example for this function is provided together with the
“add_document to return_list” function example.

10.6.2 sdk_api.add_document_to_return_list(documentiD)

e Purpose: Adds the file container ID to the JsonKeeper and later in the response of the
extension function.

e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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isAdded =
fileID = "*
filePath = 'C
fileDescription

documentFamily
documentCategory

fileID = = pi.copy document to device(filePath, fileDescription)

isAdded = ¢_api document_to_return_list(fileID)
print( ' Fil » ID: " + fileID + '. Added to return list: ° str(isAdded) + °
filelD = s pi.copy_document_to_device(filePath, fileDescription, documentFamily, decumentCategory)

isAdded = =d
print( 'File - ID: ! to return list: ' + str(isAdded) + °

son.dumps (

10.6.3 sdk_api.get_document_from_device(fileContainerlD, filePath)
e Purpose: Loads the document with the specified file container ID in the specified path.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
isLoaded =
fileID = "1111°
filePath = °

isloaded = get_document_from_device(fileID, filePath)
print(‘'File container "+ fileID + '. Is loaded: ' + str(islLoaded) + . tion: ' + filePath)

on.dumps (B

10.6.4 sdk_api.delete_document_from_device(fileContaineriD,
performHardDelete)

e Purpose: Sets the file container “Active” flag to “false” or deletes the file container
completely, it depends on the value of the “performHardDelete” parameter.

e Returns: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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isDeleted =
fileID = "1111°

isDeleted . api.delete_document_from_device(fileID, )
print{'File container ID: " + fileID + '. Is soft deleted: ' + str(isDeleted))

isDeleted
print(‘'File container ID: ° : completely deleted: ' + str{isDeleted)}

return json.dumps

10.6.5 sdk_api.search_for_document(documentFamily,
documentCategory, kp1, kp2, kp3, kp4, kp5, description)

e Purpose: Searches for file containers using the function parameters as search parameters. If
a function parameter is an empty string that field will not be included in the search.

e Return: Returns serialized JSON array containing information about the file containers that
match the search parameters.

e Example:

tileRootPath = "D
description

files = s ) e s T, T, ', 7, description)
print( 'Files: ' + files)

filesArray j .loads(files)
for file filesArray:
isloaded =
filePath = fileRootPath + file['container_file

islLoaded i.get_document_from_device(str(file['id"]), filePath)
print(’Fi iner ID: " + str(file["id']) + ". Is 1 d: ' + str{isloaded) + '. Location: ' + filePath)

return json.dumps ugin.get success_response{ '0K))

10.6.6 sdk_api.set_document_key_parts(fileContainerlID, kp1, kp2, kp3,
kp4, kp5)

e Purpose: Sets the file container key parts.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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i.set document key parts(fileID, kpl, kp2, kp3, kp4, kpS)

set: " + str{isSet))

return json.dumps(BasePlugin.get_success_re

10.7 Database helper functions for Python plugins and PythonAF

extension functions

10.7.1 py_codiac_sdk_api.plugin_helpers.DBCursor

Purpose: store the query results of execute sql; and able to fetch row sequentially from that
query results

Methods:

o size() returns number of rows

o set position(position) set the position of cursor in query results

o get position() return the position of cursor in query results

o fetch_one() returns row (in list of columns); and next fetch _one() call returns next row

o get column names() returns the column names of query results. The column names are
in alphabetic order.

Note: See the example of execute sql function for usage

10.7.2 py_codiac_sdk_api.plugin_helpers.execute_sql(sql_query,
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db_connection)

Purpose: query the database by running SQL query to Codiac database or to other database
(with DB connection information)

Note: db_connection parameter is optional and default to empty which means to connect to
Codiac database

Example: This example run SQL query to Codiac database and store the first column to
vector of AliasValue objects.
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sql_result = sdk_api.execute sql( SELECT  "Crunch”

s.std vector aliasvalue()
1t.size()):

fetched sql = =sql result.fetch one()
av = af class.AliasValue()

av.set_value_string(fetched_sql[@])
output_aliases.append(av)

e Example: This example run SQL query to postgres database (with DB connection
information) and store the first row to vector of AliasValue objects.

db_connector = sdk_api.DBConnector()
db_connector.set_db type( '
db_connector.set_db_name(

db_connector.set_db user("p
db_connector.set_db_pass ("nmmGmmme’ )
db_connector.set_db port("S )
db_connector.set_db_address (" Sy

sql_result = sdk_api.execute_sql('SELECT * FROM- "pe ns""', db_connector)

.5td vector_aliasvalue()
sult.fetch_one()

v liasValue()
av.set_wvalue_ string(item)
output_aliases.append(av)

10.8 Other CodiacSDK helper functions for Python plugins and AF
extension functions

10.8.1 py_codiac_sdk_api.plugin_helpers.send_email(to, subject, body)
e Purpose: send an email to recipient with subject and message

e Example: This AF extension function example sends an email with recipient from
“Alias.EmailSendTests.recipient” alias, subject from “Alias.EmailSendTests.subject” alias
and message from “Alias.EmailSendTests.body” alias.
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avRecipient
recipient = avRecipient.value to string()
avsubject = self.get from map(“Alias.EmailSendTests.subject™)

subject = awvSubject.value to string()

avBody = self.get from map({“Alias.EmailSendTests.body™)
body = avBody.value to string()

sdk_api.send email(recipient, subject, body)

10.8.2 py_codiac_sdk_api.plugin_helpers.send_email(to, subject, body,
attachments)

e Purpose: Sends an email to recipient with subject, message and attachments. The
attachment parameter is a delimited string of file container IDs.

e Return: A serialized JSON with details.

e Example:

to = "sla
subject
body =

tiles = '1178;1179;

sdk_api.send email(to, subject, body, files)

return json.dumps(BasePlugin.get success r

10.8.3 py_codiac_sdk_api.plugin_helpers.send_sms(to, body)
e Purpose: send SMS message to recipient with message

e Example: This example send SMS message to 5556789090 (not a real phone number). Only
US numbers are accepted.

sdk_api.send_sms('55567

10.8.4 py_codiac_sdk_api.plugin_helpers.generate_report(report_name,
inline_json, is_save_to_xml)

e Purpose: generate report PDF file from report template (client report builder). Output PDF
is saved in document repository.

e Note: The is_save to xml default to false; if set to true, the report are save to XML file and
is not generated to PDF.

e Example: This example generate report from alias view data. The alias view data contains
alias values in JSON format.
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alias_wview _data = json_params['alias_view data']

inline json =

if type(alias view data) list len{alias view data) » 6:
inline_json = json.dumps{alias_view data[@])

else:
inline json = json.dumps{alias view data)

report_name = "T
return self.generate report(json_params, report name, inline json)

Example: Another example that generate report from report template “Test CrunchF
Report” with values from dependent multi-value Aliases. Note that the function has to create
a JSON input string from aliases.

contracts = self.get from multi map( ' Array.Cr
descriptions = self.get from _multi map(

fundNos self.get from multi map( Ar d
amounts = self.get from_multi_map( 'Array.CrunchF.Amt"}

json_input[ "Ar

=[]

]
for-i-in- range(len{contracts)):

: contracts[i].valueToString(),
ion': descriptions[i].valueToString()},
: fundNos[i].valueToString(),
Array .CrunchF_Amt ' :  amounts[i].valueToString()

» Json.dumps{json_input))

10.8.5 py_codiac_sdk_api.plugin_helpers.generate_report(report_name,
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inline_data, delimiter, is_save_to_xml)
Purpose: generate report PDF file from report template (client report builder)

Note: The is_save to xml default to false; if set to true, the report are save to XML file and
is not generated to PDF.

Example: This example generate report from report template “Test CrunchF Report” with
values from vector of delimited values. The delimiter used '|'.
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return self.generate_report{json_params, report_name, inline data, delimiter='

10.8.6 py_codiac_sdk_api.plugin_helpers.execute_json(jsonRequest)

e Purpose: call Codiac service by executing JSON request

e Example: This example calls JobsScheduler::GetJobsScheduleList to get list of jobs. A
JSON request is created with func_name parameter and lib_name parameter.

e Note: The user\session parameters are filled up at service process.
Jjson_request =

'1ib_name'

json_response = sdk_api.execute json{json.dumps{json_request})

10.9 SQL query with Python native database modules

Codiac SDK provides database helper functions that can access Codiac database and other
databases with connection string. In addition, the user can directly import and call the python
module to query the database.

The DirectSqlExamples plugins and ExampleModule AF extension functions contain example
source code on how to query the databases with native database modules

e PostgreSQL

The example source codes uses psycopg2 module to query PostgreSQL database. Install the
psycopg2 module so that module will be available in the Python script. To install:

pip install psycopg2
Below is the sequence for psycopg? to query database:

1. Call “connect” function with database connection information to connect to database

2. Call “cursor” function on connection object to create cursor object
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Call “execute” function with SQL query string on cursor object
Call “commit” function to execute the query
Call “fetchall” function to retrieve the query results

The fetched results are index by column number.

N o b~ w

Call “close” function on cursor object to close the cursor
8. Call “close” function on connection object to close the database connection

See the PostgreSQL function of direct sql_examples.py and PostgeSQL function of
ExampleModule.py for full example.

See the https://www.psycopg.org/ for full details on how to use psycopg module.

MySQL

The example source codes uses mysql.connector module to query MySQL database. Install
the mysql.connector module so that module will be available in the Python script. To install:

pip install mysqgl-connector-python
Below is the sequence for mysql.connector to query database:
1. Call “connect” function with database connection information to connect to database
2. Call “cursor” function on connect object to create cursor object
3. Call “execute” function with SQL query string on cursor object to execute the query
4. Tterate on cursor to fetch the query result row
5. Close the cursor object and connect object

See the MYSQL function of direct sql_examples.py and MySQL function of
ExampleModule.py for full example.

See the https://dev.mysgl.com/doc/connector-python/en/ for full details on how to use

mysql.connector module.
MS SQL Server

The example source codes uses pymssql module to query MS SQL Server database. Install
the pymssql module so that module will be available in the Python script. To install:

pip install pymssql
Below is the sequence for pymssql to query database:
1. Call “connect” function with database connection information to connect to database
2. Call “cursor” function on connect object to create cursor object
3. Call “execute” function with SQL query string on cursor object to execute the query
4. Call “fetchone” function fetch the query result row
5

Call “commit” function on connection object to confirm any changes on the database
(Example: create, update, insert, drop).

6. Call “close” function to close the connection to database.


https://www.psycopg.org/
https://dev.mysql.com/doc/connector-python/en/
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See the MSSQL function of direct sql examples.py and MsSQLServer function of
ExampleModule.py for full example.

See the https://github.com/pymssql/pymssql for full details on how to use pymssql module.

Oracle SQL

The example source codes uses cx_Oracle module to query Oracle SQL database. Install the
cx_Oracle module so that module will be available in the Python script. To install:

pip install cx_Oracle
Below is the sequence for mysql.connector to query database:
1. Call “connect” function with database connection information to connect to database
2. Call “cursor” function on connect object to create cursor object
3. Call “execute” function with SQL query string on cursor object to execute the query
4. Tterate on cursor to fetch the query result row
5

Call “commit” function on connection object to confirm any changes on the database
(Example: create, update, insert, drop).

See the OracleSQL function of direct sql examples.py and OracleSQL function of
ExampleModule.py for full example.

See the https://oracle.github.io/python-cx_Oracle/ for full details on how to use cx_Oracle

module.
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11 Python Debugging with Visual Studio Code

Before starting the debugger, create launch.json file for Python debugging.

// Use IntelliSense to learn about possible attributes.

// Hover to view descriptions of existing attributes.

// For more information, visit: https://go.microsoft.com/fwlink/?1inkid=830387
"version": "0.2.0",

"configurations": [

{

"name": "Python: Remote Attach",

"type": "python",
"request": "attach",
"connect": {
"host": "127.0.0.1",
"port": 3000

1

"pathMappings": [
{

"localRoot": "${workspaceFolder}",

"remoteRoot": "."

}

1,
"justMyCode": false

While the service is running, starts VS Code debugger with AF extension module:
1. Run the VS Code in administrator account
2. Open the Python directory to be debugged
e AF extension function: x64\<Debug|Release>\Modules\python
e plugins: x64\<Debug|Release>\plugins\python
Open the Python script to be debugged
Add breakpoint by inserting the “self.wait_for debug attach()” and save the file.
Execute the Python plugin or Python AF extension function.
Wait for a few seconds or wait for console to print “waiting for debugger”.

Click the debug icon on left side bar

G N o U &~ W

Select the Python: Remote Attach
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9. Click the green play button (or F5) to start debugging

10. At this point, VS Code is attached to the debugger, shows the current being executed and
bottom part turns orange.

)] File Edit Selection View Go Run Terminal Help ExampleModule.py - python - Visual Studio Code

G D%‘lhon: Remote Attach \-8 [EEE > u & ExampleModule.py X

t json
1 Modules.python.afmodulebase in

2 Globals

AF_MODULE =

Exampl 1 asFramew
Email(self):

.wait_for_debug_attach()

~ CALL STACK PAUSED ON STEP
C 17 value =- "not

avLanguage .get from_map(“Ali

Email

language = avlLanguage.value to_stri
if language == "PY":

avRecipient .get_from _map
recipient = avRecipient.value_t

~ BREAKPOINTS DEBUG CONSOLE ==~ Filte
M Raised i
#| Uncaught

« ExternalModule.py
thon 3.7.164-bit (04 &> Python: Remote Attach

11. You can step through the codes by pressing the F10 (step next), F11 (step into), and F5
(continue) keys or disconnect (orange disconnect icon). You can add watches or see local
watches.
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12 Remote Debugging Python plugin and AF extension
functions

In the Python language, remote debugging is almost identical to local debugging.
In the installed the Python Visual Studio Debugger engine (ptvsd), updated the following code
line:

ptvsd.enable attach(address=("localhost’, 3000))

Where the localhost and local port values should be changed to the remote machine IP address and
port.

Then, perform the debugging steps as for the local debugging described above in the Debugging
section.
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13 PHP Alias Framework extension module

The Alias Framework (AF) service can evaluate custom generated aliases or multi generated aliases.
This is done by going through the alias name structure:

AliasType.ModuleName.FunctionName

Depending on the AliasModuleType, the Custom\Multi Generated alias can be C++ function,
Python function, JavaScript function, or PHP function.

For example, the “Custom.ExampleModulePHP.CalculateAverage” describes that the:
e alias type is custom generated alias,
e if the AliasModuleType is PHP, the PHP class name is ExampleModulePHP,
e and PHP function name is CalculateAverage.

Then, the AF looks in <service directory>\Modules\php directory for PHP scripts and check if
a class was implemented from ICodiacModule interface. For example, the image below refers to
ExampleModule.php that contains a module with a class name of ExampleModulePHP that
implements ICodiacModule and extends from AFModuleBase. The AFModuleBase is needed so
that the class can access the AliasFramework aliases.

include  "afmodulebase.php™;

s - ExampleModulePHP - extends - AFMod e-implements - ICodiacModule

Then, AF loads PHP script with ExampleModulePHP class and executes CalculateAverage function
which perform some tasks or calculations.

13.1 Required tools
e Visual Studio Code - https://code.visualstudio.com/

e Visual Studio Code: PHP Debug by Felix Becker

The Codiac.Service\~external directory contains php libraries which are copied to x64\Release and
x64\Debug after build. So, you do not install a separate PHP for Codiac service.

13.2 How to create PHP AF extension function?
1. Open service directory in VS Code.
e service directory is where the Codiac service is

2. Create a new PHP script (press Ctrl-N or go to File menu — New File) to <service
directory>\Modules\php directory

3. Create a class that extends from AFModuleBase class and implements [CodiacModule as
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shown below.

ExampleModule.php

include - "afmodulebase.php™;

1ePHP 1 ICodiacModule

4. Create methods that are going to be executed by AF. Below is an example of two empty
functions. See examples in Helper functions on how to make tasks or get\set the values of
aliases.

ExampleModulePHP AFModule : ICodiacModule

Calculationl()

5. Before the functions can exit, the alias of extension function must be added to evaluated
aliases. For Multi Generated alias, set the alias to vector of AliasValue objects. For Custom
Generated alias, set the alias to an Alias object. See below for an example:
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acModule

»setValue(3.1416) ;
foutputAliases[] = $av2;

-»replaceOrInsertInMultiMap( "Multi. pleModulePHP.( lationl’, $outputAliases);

Task1()

-»replaceOrInsertInMap( npleModulePHP.Taskl', %av);

Finally, add the Custom\Multi Generated alias of your AF extension module in Codiac
builder.

a) Add your Custom\Multi Generated alias to Alias setup
b) Go to the Features — Management and click Reload aliases button
c) Use an alias in the screen builder

d) When loading a screen containing a module alias, the function bound to the alias will be
executed.
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14 PHP extension functions (plugins)

The extension functions are configured in PHP client. Screenshot below is an example setup which
specifies the class and the function to execute. This is different from C++ setup which specifies the
user module name.

The CodiacSDK.PhpWrapper service handles the loading and execution of PHP script. So, this
service is called instead of user module.

update exiension tuncton

DATA SOURCE FUNCTION DATA SOURCE DESCRIPTION
GenerateReportExamples PHP plugin - GenerateReport: crunchiReport
PRIMARY TABLE ALIAS MAP(S)
Crunch v CrunchView
TestCrunch
EXTENSION LIBRARY EXTENSION FUNCTION
PHP v GenerateReport: crunchfReport

Let say, we have “SomePlugin.php” script having a “SomeClass” class with “SomeFunction”
method. To set it up as an PHP extension function:

4. In PHP client, go to System — Extension function — Create
5. Select “PHP” in EXTENSION LIBRARY

6. Put class name and function name in EXTENSION FUNCTION with double colon in
between (example: “SomeClass::SomeFunction™)

The setup will look as follows:

EXTENSION LIBRARY EXTENSION FUNCTION

PHP v SomeClass::SomeFunction

Note that the script name (“SomePlugin.php”) is not use in the setup.

14.1 Required tools
e Visual Studio Code - https://code.visualstudio.com/

e Visual Studio Code: PHP Debug by Felix Becker
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The Codiac.Service\~external directory contains PHP libraries that are copied to x64\Release and

x64\Debug after build. So, you do not install a separate PHP for the Codiac service.

14.1.1 PHP additional libraries

In case the PHP plugins’ capabilities should be expanded, additional PHP libraries should be added

to the service.

To configure the possibility of using the additional PHP libraries in the service, follow the steps

below:

1. Add the library to the <service directory>/php/ext folder.
For example, to enable the possibility to make an API request for PHP plugins, the
php_curl.dll library should be added to the service.

In this example the php_curl.dll library is not added during the service installation and

should be added as additional one.

$» This PC » UserProfile (¢) » rev2958 » php » ext

~ 7] php_curldl
=== <] php_oci8_12c.d
| php_sqlsre_73_ts_x64.4ll
ads 2| php_xdebug.dll

:nts

2. For the requests with the curl request type, the certificates should be added.
Add the curl-ca-bundle.crt file to the <service directory>/php folder.

» This PC » UserProfile (D) » rev29538 » php

~ ext

£55
| curl-ca-bundle.crt

ids

nts

3. The additional libraries should be added to the service for the curl request type.
Add the libssh2.dll and nghttp2.dll libraries to the <service directory> folder.
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» This PC » UserProfile (D:) » rev2938

" [£] atssqldi plugins
= 2] Qt5Kml.dll sqldrivers
[4] libeurl.dll MigrationTool
ds 4] libeay32.dll pip
its |_'| ssleay32.dll Lib
4] edbc32.dll DLLs
] libsasl.dll imagefermats
[4] ecidil include
|_'| oracccil2.dll Fesgurces
[4] eciw32.dll SDK
2] orannzsbb12.dll ReportTemplate
4] oraocieil2.dIl PluginExamples
|_'| oracns.dll php
|_'| orasql12.dll node_modules
e ] ociliba.dll Modules
3 ] libssh2.dll ModuleExamples
4] nghttp2.dIl
|_'| Microsoft.Deployment.Windowslnstaller.dll
= Microsoft.Deployment.WindowsInstallerxml
le (D:) logs
platforms
(0
[V 3

4. To ensure the service recognizes the library and certificates’ location, it is necessary to
incorporate the path to the php_curl.dll and curl-ca-bundle.crt files into the php.ini file
located in the <service_directory> folder.

[&f D\rev2958\php.ini - Natepad++

File Edit Search View Enceding Language Settings Teols Macre Run Plugins W
PY=! BRR& 4 Hhikl |dh g | ® & |BE|= 1E
= helper bt _J] Enew 1 E3 = phpini B l

html errors=0

regis ter argc arge=l
implicit flusk=l
output buffering=0
max_execution time=0
max ipput time=-1

La R

=1 &

extension=D:%\rev2958\CodiacSDK.AliasFramework.dll
extension=D:'\rev2958\plugins’\CodiacSDK. PhpWrapper.dll
|E.x!:ensian=l}: \rev295se\php\ext\php curl.dll
curl.cainfo="D:/rev2958,/php/curl-ca-bundle.crt™
openssl.cafile="D:/rev2958/php/curl-ca-bundle.crc”
extension=D:\rev2958\php\exti\php sglsrv 73_ts_x64.d11
extension=D:\rev2958\php\exti\php ocif 12c.dll
zend_ex:ension::) »hrev2dsi\phplext\php xdebug.dll

7 [¥Debug]

¥xdebug.mode=off

g xdebug.start with request=yes

9 xdebug.-:lient_f:osb:lET.Cl.ﬂ.l

20 xdebug.client port=9005

21 xdebug. remote handler=dbgp

o

s L RO

S I T e I e e e
B . T

5. Ensure that the service directory is set correctly in the php.ini file. As basic configuration is
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automatically handled during service installation.

g Dihvrev2058\php.ini - Notepad++
File Edit Search View Encoding Language Settings Tools Macre Run Pluging  Window 7
cHHERGS s DR e/ay x| EBE ST ERERLGE
= helper bt \.Jl new 1 £ = phpini B3 |
1 html errors=0
2 register arge argv=l
3 implicit flusk=1
4 output buffering=0
5 max_execution time=0
& max input bime=-1
g extension=D: \vaSSﬂ\Cndi acSDK.AliasFramework.dll
g extension=D:'\rev2d58\plugina\CodiacSDK. FhpWrapper.dll
10 extension=D:'rev2a5s &\php\extiphp curl.dll
11 curl.cainfo="D:/rev2958/php/curl-ca-bundle.crt™
12 openssl.cafils="D:/rev2958,/php/curl-ca-bundle.cre™
13 extension=D:\rev2958\php\ext\php_sglsrv_73_t3_x64.d11
14 extension=D:\rev2958\php\ext\php ocif_12c.d1l
15 zend ex tension=D:\rev2958\php\ext\php_xdebug.dll
16 : [XDebug]
17 xdebug.mode=off
18 xdebug. s‘tart_vi th request=yes
15 xdebug.client_hos‘“FlZT.O.O.l
20 xdebug.client port=9005
21 xdebug.remote handler=dbgp
22

6. The debugging mode can be enabled or disabled in the php.ini file.
Please be aware that enabling debugging mode may significantly decrease the execution

speed of plugins.
Q{ D:\vrev2838\php.ini - Notepad++
File Edit Search View Encoding Language Settings Teols Macre Run Plugins  Window 7
= [ mE| = g
sHHBERGE& sihE|loeny 2% |EE|ST1EREDE
[ helper bt "JI new 1 £ [ phpini B |
1 html errors=0
2 register argc argwv=1
3 implicit flusk=1
4 output buffering=0
5 max execution time=0
& max_input_ time=-1
g extension=D:\rev2958\CodiacSDK.RliasFramework.dll
] extension=D:\rev2958\plugins\CodiacSDK. PhpWrapper.dll
10 extension=D:\rev2958\php\ext\php_curl.dll
11 curl.cainfo="D:/rev2958/php/curl-ca-bundle.crt”
12 openssl.cafile="D:/rev2958/php/curl-ca-bundle.crt”
13 extension=D:\rev2958\php\ext\php_sglsrv_73_ts_x64.dll
14 extension=D:\rev2958\php\ext\php ocif_12c.d1l
15 zend extension=D:h\rev2958\php\ext\php xdebug.dll
16 ; [XDebug]
17 [xdebug. mode=of£
g xdebug. stﬁrt_vi th regquest=yes
19 xdehug.:lieut_hos*.;lZ'?.U.U.l
20 xdebug. client port=9005
21 xdebug. remote handler=dbgp
22

7. After updating the php.ini file and adding extensions, the service is necessary to be
restarted.
Now users can use the curl functionality inside plugins.
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14.1.2 PHP package manager

The additional (third-party) libraries in PHP plugins can be used, for example, in case users need to
save data in files containing Excel tables. To streamline this process, the additional libraries should
be incorporated for managing htmlpurifier tables. To install the htmlpurifier library, the
Composer package manager is used.

Composer is a package manager that allows users to load third-party libraries written in PHP
language.

To configure the possibility of using the additional PHP libraries in the service, follow the steps
below:

1. Install the Composer package manager.

2. Open the php folder at the <service_ directory>/plugins/php path and install the
htmlpurifier library using Composer.
If Composer is used to manage dependencies, users can run the command:
$ composer require ezyang/htmlpurifier
As a result, the vendor folder appears at the following path:
<service_directory>/plugins/php/vendor.

» ThisPC » UserProfile (D:) » rev2938 » plugins » php

- .idea Q{BE

= _tmp_files E{BE
instrurnent Q"Bc

ds other_modules E{BL
ats vendaor @"CI
Q{AaaTest.php E{Cu

@"AaaTﬂdn.php Q"C-

3. The vendor folder contains the necessary library with all dependencies. If Composer is used
to install the additional library, the files will be autoloaded and the namespace will be
configured.

Then, connect the autorun file in the PHP plugin.

Q’ D rew2938\plugins\php\TestUseComposerLibrary.php - Notepad++
File Edit Search View Encoding Language Settings Tools Macro Run  Plugins  Window 7

o & BRL&| 4 Hhikl |t g | ®* x| BRI FEpEhnz®| @ B
H helper bt ]Enew 1 ]l'_-] phpini 4 [ TestUseComposerLibrary php E3 l
El<rphp
E Ii_nclude_once{_DIR_ . "/vendor/fautoload.php'):
include "system.php";

use PhpOffice\PhpSpreadsheet\Spreadsheet;

OFF

use PhpOffice\PhpSpreadsheet\Writer\Xlsx;

class TestUseComposerlibrary extends CodiacModule implements ICodiacModule
—{

1 E public function TestLibrary ($json_params)

{

3 print{"--—- START TestUseComposerLibrary::TestLibrary-—-———————-

tdata = (array)$json_params['patch json']:

$3preadsheet = new Spreadsheet();
£sheet = $spreadsheet->gethActiveSheet();

grum = 1:

I I e I R R S
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In the PHP plugin all necessary classes will be displayed.

Q{ Di\vrev2938\ plugins\php'\ TestUseComposerLibrary.php - Motepad++
File Edit Search View Encoding Language Settings Tools Macre Run  Plugins  Window 7
o = = oolgl|°o.E:I | |ﬂ£;ﬁ|"§ "'>|~'I.C-I.|f_~' E:ELJ-@-—"“E‘ ]
= helper b IEHE'-'-' 1 lljphp.ini |=] TestlseComposerlibrary php E3 l
El<2php

include once(_DIR . '/vendor/autcload.php'):

include "system.php”;

o R

hse PhpOffice\FhpSpreadsheet\Spreadsheet;
use Phpdffice\PhpSpreadsheet\Writer\Xlax;

1

TR

clazss TestUseComposerLibrary extends CodiacModule implements ICodiacModule

—{
E public function TestLibrary ($json_params)
= {

[T R ' A
k=]
]
&
=]
=
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.
1
n
T
2
3
T
H
[
b
]
i
H
.
w
t
b
]
3
1
I
|
|
|
|
|
|
|
|
|

#data = (array)sjson_params['patch_json']:

1

$3preadsheet = new Spreadsheet();
$sheet = fapreadsheet->gethctiveSheet();

o

20 snum = 1;
21 $3heet-rsetlfellValue ("A' . %num, "test');

4. After adding the third-party libraries and plugin or module files, the service should be
restarted.

14.2 Structure of PHP plugins

The PHP plugins structure contains I[CodiacModule interface; plugin class which implements
ICodiacModule; and CodiacModule which is the base class of plugin class.

e [CodiacModule is an empty interface that is use by CodiacSDK.PhpWrapper to check if it is
Codiac module.

e CodiacModule contains the sdk_module info function and configure function.

o The sdk module info function is executed at start of service. This function returns the
list of function in JSON format.

o The configure function is execute before the plugin function. At the moment, this
function configures DataPoolLoader.

e Plugin class contains the plugin function implementation.
14.3 How to create a PHP plugin?
1. Open service directory in VS Code.
e service directory is where Codiac service is

2. Create a new PHP script (Ctrl-N or go to File menu — New File) to <service
directory>\plugins\php directory.

3. Create a PHP class which implements ICodiacModule and extends from CodiacModule
class.

4. Create methods for the plugin class.
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include "system.php";
abstract class MessageType
=
const NaN = ;
const MoreThand00 = 1;
F}
class DemoRgentPlugin extends CodiacModule implements ICodiacModule

={
E function CheckYtdPersistCredits() {

$strvalue = getAliasValue("Alias.Demo Agent.YTDPersistCredits");

Bl if (!is_numeric(§strValue)) {
return error (MessageType: :NaN,
"YTD Persist Credits of $strValue isn't a number. Please correct this wvalue.");
r }

Svalue = floatwval (5strvalue);
= if (Svalue > 400 && !isConfirmed (MessageType::MoreThan400)) {
return warning (MessageType: :MoreThand00,

"YTD Persist Credits of $strValue is more than 400.

5. Finally, add your plugin functions in Codiac builder.
a) Add your plugin functions to extension function setup.
b) Configure your screen to include the extension functions.

c) Execute screen in Codiac render to test your plugin functions.
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15 PHP helper functions

These helper functions will allow you to access to Alias Framework, query database, send email,
send SMS message, and execute Codiac services.

Note that some functions are only available for AF extension functions, some are only for plugins
and other functions are for both.

15.1 AF helper functions for AF extension functions

15.1.1 getFromMap(aliasName)
e Purpose: return AliasValue object of an alias, or null if not found

e Example: This example returns the AliasValue object of “Alias.EmailSendTests.language”.
With the AliasValue object, the value can be retrieve using valueToString method, getValue

method or value property.

$avLanguage = -»getFromMap(“Alias.EmailSendTests.language

if (!is null($avLanguage)}) {
$language = $avlLanguage->valueToString();

15.1.2 getFromMultiMap(aliasName)
e Purpose: return array of AliasValue objects of multi-value alias, or return null if not found

e Example: This example returns the array of AliasValue objects of “Array.CrunchF.Amt”.
Then, iterate on that list of AliasValue objects for processing each item.

famounts = -»getFromMultiMap( ' Array.CrunchF.Amt"};
T h- ($amounts as $amount) {

$amount = $amount->valueToString();

15.1.3 replaceOrinsertinMap(aliasName, aliasValue)
e Purpose: insert alias (with AliasValue object) in evaluated aliases

e Example: This example creates an AliasValue object and add it in evaluated aliases.

P AliasvValue();

$av->setValue($aliasvalue);

-»replaceOrInsertInMap( ' Custom.ExampleModulePHP.Email®, $av);

15.1.4 replaceOrinsertinMultiMap(aliasName, aliasValues)
e Purpose: insert multi-value Alias (with vector of AliasValue objects) in evaluated aliases

e Example: This example creates list of AliasValue object and add it in evaluated aliases.
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$outputAliases = array();

$fetchedSql = $sqlResult->fetchOne();

foreach($fetchedsql as $item} {
$av = new AliasValue();
fav-rsetValue($item);
foutputAliases[] = %av;

}

$this->replaceOrInsertInMultiMap( Multi.ExampleModulePHF.5qlSelectOtherDb’, $outputAliases);

15.2 AliasValue class
15.2.1 AliasValue constructor
e Purpose: create AliasValue object
15.2.2 setValue(value)
e Purpose: set AliasValue object with double value, integer value, or string value
15.2.3 getValue(), valueToString()
e Purpose: return the string value
15.2.4 value property
e Purpose: set or get the string value
15.2.5 markForDeletion()

e Purpose: delete database table row pointed by Alias value after execution of AF extension
function

Note: See the helper functions for AF for an example usage of AliasValue class.
15.3 AliasView class for PHP plugins

15.3.1 AliasView(aliasView, aliasIinput, rulelnput, userinformation,
dataPoolLoader) constructor

e Purpose: create AliasView instance that evaluates alias view

e Example: This example creates AliasView instance and evaluates “CrunchView” alias view
with input “Alias.Crunch.Contract” alias having value of “SAMPLEVUL”. The evaluate
method stores the evaluated data to the $evaluatedData->returnData argument.

112



\ App Plugins and Alias Framework Extension Functions

$aliasViews = json_encode{array( Crunc
$aliasInput = json encode(array( '~ runch.Contract’ -=>- "SAMPLEVUL ' -));

$av = AliasView($aliasViews, $aliasInput, $funcParam, $funcParam, -»poolloader);

$evaluatedData = json decode($av-revaluate());

if ($evaluatedData-»result) f
hreturnnata =-$evaluatedData->returnData;

15.4 JSON request helper functions for PHP plugins

These helper functions parse the JSON request and provide convenient way to retrieve and update
the values of aliases. This is are normally use for plugins that going to be assigned as pre-extension
functions.

15.4.1 getAliasValue(aliasName)
e Purpose: retrieve the string value of an alias

e Example: This example retrieve the value of “Alias.Portfolio.Description” alias from JSON
request.

$aliasVal = getAliasValue("Alias.Portfolio.Description”);

15.4.2 setAliasValue(aliasName, value)
e Purpose: modify the value of an alias

e Example: This example modifies “Alias.Portfolio.Description” alias of the JSON request to
“new description”.

setAliasvalue("Alias.Portfolic.Description”,  "new description”);

15.4.3 getAliasArraySize()

e Purpose: returns the size of alias array

e Example: This example stores the size of array to variable $arraySize

$arraySize = getAliasArraySize(};

15.4.4 getAliasArrayValue(index, aliasName)
e Purpose: retrieve the string value of alias from an array index

e Example: This example retrieves the value of each “Array.PortfolioFundsTEST.FundNo”
alias from JSON request.

$getAliasArrayValue = getAliasArrayValue(2, "Array.PortfolioFundsTEST.FundNo™);
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15.4.5 setAliasArrayValue(index, aliasName, value)
e Purpose: modify the value of an alias from an array index

o Example: This example replaces the value of “Array.PortfolioFundsTEST.FundNo” with
66577.

$getAliashrrayValue = setAliasArrayValue(3, "Array.PortfolioFundsTEST.FundNo”, "5"

15.4.6 getAliases()

e Purpose: return aliases (excludes alias array) from values of aliases of JSON request
15.4.7 getAliasArray()

e Purpose: return entire alias arrays (excludes non-array aliases) of JSON request
15.5 Message helper functions for PHP plugins
15.5.1 isConfirmed(messageCode)

e Purpose: Check if the JSON request has confirmed message code. This helper function is
use with plugin_helpers.INFO and plugin_helpers. WARNING.

e Note: See the examples of plugin helpers.INFO and plugin_helpers. WARNING for usage
of IsConfirmed function.

15.5.2 info(messageCode, message)
e Purpose: JSON response with info message

e Example: This example sends back a message response to client with an id of 1.

if(!isConfirmed(1))

return-info(l,  “"Starting a task"};

e (lient output:

INFO

Starting a task

e Note: The client will resend the request after it has acknowledged the info message. So, the
plugin function must check the messageCode to skip the info message.

15.5.3 warning(messageCode, message)

e Purpose: JSON response with warning message
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o Example: This example sends back a warning message response to client with an id of 2.

if(!isConfirmed(2)}

return warning(2, "Test WARNING from PHP™);

e Note: The client will resend the request after it has acknowledge the warning message. So,
the plugin function must check the messageCode to skip the warning message.

15.5.4 error(messageCode, message)

e Purpose: JSON response with error message

o Example: This example sends back an error message response to client.

return-error(2, "Test ERROR from-PHP");

e Note: The client doesn't resend the request after it has acknowledge the error message.
15.5.5 fatal(messageCode, message)
e Purpose: JSON response with fatal message

e Example: This example sends back an fatal message response to client.

return-fatal(4, "An-exampl

e (lient output:
FATAL

An example of FATAL error message

Edit

e Note: The client doesn't resend the request after it has acknowledge the fatal message.
15.6 Document management helper functions for PHP plugins

15.6.1 copyDocumentToDevice(filePath, fileDescription,
documentFamily, documentCategory)

e Purpose: Copies document to a specific device, the family and category are optional
parameters, if they are not specified the document is copied according to the parameters in
the JsonKeeper.

e Return: Returns the file container ID if successful, otherwise an empty string is returned.
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e Note: The example for this function is provided together with the
“addDocumentToReturnList” function example.

15.6.2 addDocumentToReturnList(documentiD)

e Purpose: Adds the file container ID to the JsonKeeper and later in the response of the
extension function.

e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:

$isAdded =
$filelD = " °;
$filePath = "C:\\D
$fileDescription =

$documentFamily = '
fdocumentCategory = °

$fileID = copyDocumentToDevice($filePath, $fileDescription);

$isAdded = addDocumentToReturnList({$filelD);
var_dump( ' File container ID: ' . %fileID . '. Added to return list: ' . $isAdded .
$fileID = copyDocumentToDevice($filePath, $fileDescription, $documentFamily, $documentCategory);

$isAdded = addDocumentToReturnlList({$filelD);
var_dump{'File container ID: ' . $fileID . '. Added to return list: ' . $isAdded .

return array( ' resultbody'=> array(’'requestresul > 's 37 extendedinfo'=>

15.6.3 getDocumentFromDevice(fileContainerID, filePath)
e Purpose: Loads the document with the specified file container ID in the specified path.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:

$isloaded =
$fileID = "11
$filePath =

$isloaded = getDo entFromDevice($fileID, $filePath);
var_dump('File container ID: " . $fileID . '. Is loaded: ' . $isloaded . '. T : ' . $filePath);

return array( resultbody’=> array('requestresult’=> ‘successfully’,

15.6.4 deleteDocumentFromDevice(fileContainerID, performHardDelete)

e Purpose: Sets the file container “Active” flag to “false” or deletes the file container
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completely, it depends on the value of the “performHardDelete” parameter.
e Returns: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:

fisDeleted =
$filelD = "1111°;

f$isDeleted = deleteDocumentFromDevice($fileID,
var_dump('File container ID: ' . $fileID . '. Is soft deleted: * . $isDeleted);

$isDeleted = deleteDocumentFromDevice($fileID,
var dump('File container ID: ' . $fileID . . ( ted: ' . $isDeleted);

return array( dinfo'=> °

‘resultbody’=> array(

15.6.5 searchForDocument(documentFamily, documentCategory, kp1,
kp2, kp3, kp4, kp5, description)

e Purpose: Searches for file containers using the function parameters as search parameters. If
a function parameter is an empty string that field will not be included in the search.

e Return: Returns serialized JSON array containing information about the file containers that
match the search parameters.
e Example:
$fileRootPath = "D:\\Us

$kp1 =
$description = "testl’;

$files = searchForDocument{'", *°, "', "*, '°, "', ', $description);
var_dump('Files: ' . $files);

$filesArray = json_decode($file

foreach ($filesArray as $file) {
$isloaded £
$filePath = $fileRootPath . $file[ 'cc

$isloaded = getDocumentFromDevice(strval($file[ id"]

var_dump(‘File conts Y. $file[tid'] . . 2 . on: ' . $filePath);
1
J

return array('resultbody’=> array('re

15.6.6 setDocumentKeyParts(fileContainerID, kp1, kp2, kp3, kp4, kp5)
e Purpose: Sets the file container key parts.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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$filelD
$kpl = °
fkp2
$kp3
$kp4a
$kps

$isSet = setDocumentKeyParts($fileID, $kpl, $kp2, $kp3, 3kpd, $kps);
var_dump('Key parts set:

return array( 'resultbody'=> array('requestresult’=:

15.7 Database helper functions for PHP plugins and PHP AF extension
functions

15.7.1 DBCursor

e Purpose: store the query results of execute sql; and able to fetch row sequentially from that
query results

e Methods:
o size() returns number of rows
o setPosition(position) set the position of cursor in query results
o getPosition() return the position of cursor in query results

o fetchOne() returns row (in list of columns); and next fetch _one() call returns next row.
Note that the column names are in alphabetic order.

o columnNames() returns the column names of query results. The column names are in
alphabetic order.

e Note: See the example of executeSQL function for usage

15.7.2 executeSQL(sqlQuery, dbConnector)

e Purpose: query the database by running SQL query to Codiac database or to other database
(with DB connection information)

e Note: dbConnector parameter is optional and default to empty which means to connect to
Codiac database

e Example: This example run SQL query to PostgreSQL database (with DB connection
information) and dump the first row result.
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$dbConnector = Db
$sqlResult = executeS

var_dump("DB Cursor size"™);

var_dump($sgqlResult->size());

var_dump("DB fetch one");
var_dump($sglResult->fetchOne());

15.8 Other CodiacSDK helper functions for PHP plugins and PHP AF
extension functions

15.8.1 sendEmail(to, subject, body)

e Purpose: send an email to recipient with subject and message

e Example: This AF extension function example sends an email with recipient from
“Alias.EmailSendTests.recipient” alias, subject from “Alias.EmailSendTests.subject” alias
and message from “Alias.EmailSendTests.body” alias.

$avRecipient ] ilSendTests.recipient™);
$recipient ; |

$avsubject -»getFromMap(“Alias.EmailsendTests.subject™);
$subject = $avsubject->valueToString();

%favBody = -»getFromMap(“Alias.EmailSendTests. v"Y;

$body = $avBody->valueToString();

sendEmail ($recipient, $subject, $body);

15.8.2 sendEmail(to, subject, body, attachments)

e Purpose: Sends an email to recipient with subject, message and attachments. The
attachment parameter is a delimited string of file container IDs.

e Return: A serialized JSON with details.

e Example:

$to = 's
$subject
$b|;\|j}.' = "B(

sendEmail{$to, $subject, $body, $files);

return array('resultbody’=> array(’r

15.8.3 sendSms(to, body)

e Purpose: send SMS message to recipient with message

e Example: This example send SMS message to 5556789090 (not a real phone number). Only
US numbers are accepted.
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sendsms(

15.8.4 generateReport(reportName, inlineJson, isSaveToXml)

e Purpose: generate report PDF file from report template (client report builder)

e Note: The isSaveToXml default to false; if set to true, the report are save to XML file and is
not generated to PDF.

o Example: This is example generate reports from alias view data. The alias view data
contains alias values in JSON format.

$jsonParams[

$inlinelson-=-"

if (is_array($aliasViewData) && !empty($aliasViewData)) {
inlinelson = json_encode($aliasviewData[a]);
lse-{

inelson = json_encode($aliasViewData);

$reportName - =- 'Test CrunchF -Re H
-»generatefReportInlinelson($jsonParams, $reportName, $inlinelson);

e Example: Another example that generate report from report template “Test CrunchF
Report” with values from dependent multi-value Aliases. Note that the function has to create

a JSON input string from aliases.

$contracts = ->getFromMultiMap( "
$descriptions = -»getFromMultiM
$fundNos = ->getFromMultiMap(
$amounts = ->getFromMultiMap(’Arra

t = array(
CrunchF " -=>-array{()

;%1 < count($contracts); $i++) {

t' => $contracts[$i]->valueToString(),

ion® => $descriptions[$i]->valueToString(),
=>» $fundNos[$i]->valueToString(),
$amounts[$i]->valueToString()

F
$jsonInput|[ "Ar CrunchF" ][] = $item;

1
)

generateReport( Test ( t', json_encode($jsonInput));
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15.8.5 generateReport(reportName, inlineData, delimiter, isSaveToXml)
e Purpose: generate report PDF file from report template (client report builder)

e Note: The isSaveToXml default to false; if set to true, the report are save to XML file and is
not generated to PDF.

o Example: This example generate report from report template “Test CrunchF Report” with
values from vector of delimited values. The delimiter used '|'.

array();

%£inlineData =
$inlineData[]
$inlineDatal ]
$inlineDatal ]
[]
[]

%$inlineData
$inlineData

generateReport( Test CrunchF Report - inline data’, $inlineData, )

15.8.6 executeJson(jsonRequest)
e Purpose: call Codiac service by executing JSON request

e Example: This example calls JobsScheduler::GetJobsScheduleList to get list of jobs. A
JSON request is created with func_name parameter and lib_name parameter.

$jsonRequest = array(
' " =» array(

$jsonResponse = executelson(json_encode($jsonRequest));

e Note: The user\session parameters are filled up at service process.

15.9 SQL query with PHP native database

Codiac SDK provides database helper functions that can access Codiac database and other
databases with connection string. In addition, the user can directly call the PHP native library to

query the database.

The ExampleModule AF extension module contain example source code on how to query the
databases with native libraries.

e PostgreSQL
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Below is the sequence for PHP PostgreSQL to query database:

1. Call “pg_connect” function with connection string to connect to PostgreSQL
database

2. Call “pg_query” function with connection object to execute a query
o returns query result object
3. Call “pg_fetch row” function with query result object to fetch query result row
4. Call “close” function on connection object to close connection to database
See the PostgreSQL function in ExampleModule.php for full example.

See the https://www.php.net/manual/en/book.pgsqgl.php for full details on how to use
PostgreSQL.

MySQL
Below is the sequence for PHP MySQL to query database:

1. Call “mysqli_connect” function with connection information to connect to MySQL
database

2. Call “mysqli_query” function with connect object to execute a query

w

Call “prepare” function on connect object to prepare the query which return
statement object

Call “execute” function on statement object to execute the query
Call “bind_result” function to bind the variables to column results

Call “fetch” function to fetch the column results to bound variables

N o B

Call “close” function on statement object
8. Call “close” function on connect object to close the connection to database
See the MySQL function in ExampleModule.php for full example.

See the https://www.php.net/manual/en/book.mysqli.php for full details on how to use
MySQL Improved extension.

MS SQL Server

To query MS SQL Server, the php.ini (located in service root directory) must include
php_sqlsrv_73_ts_x64.d1l1 in extension list as shown below:


https://www.php.net/manual/en/book.pgsql.php
https://www.php.net/manual/en/book.mysqli.php
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[ phpni E3 |

html errors=0

register argc argv=l

implicit flush=1

cutput_buffering=0

max execution time=0

max input time=-1
extension=C:\Codiac.Service'x64\Release\CodiacS5DK.AliasFramework.dll
extension=C:\Codiac.Service\xe4\Belease\plugins\CodiacSDE. PhpWrapper.dll
|extensinn=C:\CDdiac.5ervice\xE&\Release\php\ext\php sglsrv 73 t=s xﬁ&.dlll
extension=C:\Codiac.5ervice\x6&\Release{%hp\ext\php_ocii_lzc.dll

zend extension=C:\\Codiac.Service\x64\Release\phphextiphp xdebug.dll

; [¥Debug]

xdebug.mode=debug

xdebug.start_with regquest=yes

xdebug.client_host=127.0.0.1

xdebug.client port=5005

xdebug.remote handler=dbgp

Then. install ODBC driver 17 for SQL Server: https://docs.microsoft.com/en-
us/sql/connect/odbc/download-odbe-driver-for-sql-server

Below is the sequence for PHP MS SQL Server to query database:
1.

4.
S.

Call “sqlsrv_connect” function with connection information to connect to MS SQL
Server database

Call “sqlsrv_query” function with connect object to execute a query

e returns query result object

Call “sqlsrv_fetch array” function with query result object to fetch query result row
Call “sqlsrv_free stmt” function to free up the query result object

Call “close” function on connect object to close the connection to database

See the MsSqlServer function in ExampleModule.php for full example.

See the https://www.php.net/manual/en/book.sqlsrv.php for full details on how to use MS
SQL Server Driver for PHP.

Oracle

To query Oracle SQL Server, the php.ini (located in service root directory) must include
Oracle OCIS8 extension (i.e. php_oci8 12c.d11) in extension list as shown below:
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[ php ini E3
1 html errors=0
2 register argc argv=l
implicit flush=1
cutput_buffering=0
max execution time=0
max input time=-1
extension=C:\Codiac.S5ervice\x64\Release\CodiacSDK.AliasFramework.dll
extension=C:\Codiac.Service\x64\Release\plugins\CodiacSDK.PhpWrapper.dll
extension=C:'\Codiac.Service\x64\Release\phpi\ext\php sglsrv 73 ts x64.dll
10 |extension=C:\Codiac.Service\x64\Release\php\ext\php ocif 1Zc.dll]
11 zend extension=C:\\Codiac.Service\x64\Release\phphextiphp xdebug.dll
12 ; [XDebug]
13 xdebug.mode=debug
4 xdebug.start_with regquest=yes
S xdebug.client_host=127.0.0.1
16 xdebug.client port=5005
17 xdebug.remote handler=dbgp

1 onon b L

oo

Below is the sequence for PHP Oracle SQL to query database:

1. Call “oci_connect” function with connection information to connect to Oracle SQL
Server database

2. Call “oci_parse” function with SQL command to prepare the query for execution

3. Call “oci_execute” function with connect object to execute a query

4. Call “oci_fetch array” function with statement id to fetch query result row

5. Call “oci_free statement” function to free up the query result object

6. Call “oci_close” function on connect object to close the connection to database
See the OracleSQL function in UnitValue.php and ExampleModule.php for full example.

See the https://www.php.net/manual/en/book.oci8.php for full details on how to use Oracle
OCIS for PHP.
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16 PHP Debugging with Visual Studio Code

Before starting the debugger, create launch.json file for PHP debugging. This settings means that
VS Code will listen to port 9005 at localhost for XDebug.

// Use IntelliSense to learn about possible attributes.

// Hover to view descriptions of existing attributes.

// For more information, visit: https://go.microsoft.com/fwlink/?1inkid=830387
"version": "0.2.0",

"configurations": [

{

"name": "Listen for XDebug",

"type": "php",

"request”: "launch",
"port": 9005,

"hostname": "localhost™

XDebug extension needs to be added and configured in php.ini which is located in service root
directory. Below are the default settings:

]phmeJ|

1 html errors=0

2 register_ argc_argv=l

3 implicit flush=1

4 output_buffering=0
max_ execution time=0
max_ input time=-1
extension=C:\Codiac.Service\x64\Release\CodiacSDE.AliasFramework.dll
extension=C:%\Codiac.Service\x64\Release\plugins\CodiacSDK.PhpWrapper.dll
extension=C:\Codiac.Service\x64\Release\phpiextiphp sglsrv 73 ts x64.dll
10 extension=C:%\Codiac.Service\x64\Release\phpl\exti\php ocigd 12c.dll
11 [zend extension=C:\Codiac.Service\x64\Release'\php'ext\php xdebug.dl]]
12 ; [XDebug]
13 xdebug . mode=debug
14 mdebug.start _with request=yes
L= #debug.client host=127.0.0.1
1& xdebug.client port=5005
1 xdebug.remote _handler=dbgp

For debugging PHP script,
e php xdebug.dll is in the extension list
e xdebug.mode must be set to debug

e client host and client port matched the VS Code launch.json file.

125



\ App Plugins and Alias Framework Extension Functions

While the service is running, starts VS Code debugger:
1. Run the VS Code in administrator account
2. Open the PHP directory to be debugged
e AF extension function: x64\<Debug|Release>\Modules\php.
o plugins: x64\<Debug|Release>\plugins\php.
Open the PHP script to be debugged.
Add breakpoint by clicking the left side of line number.
Click the debug icon on left side bar.
Select the Listen for XDebug.

N o o bk~ w

Click the green play button (or F5) to start debugging. At this point, VS Code is attached to
the debugger.

®

Execute the PHP plugin or PHP AF extension function.

9. Wait for a few seconds to stop at breakpoint.

] File Edit Selection View Go R Terminal Help GenerateReport.php - php - Visual Studio Code

D7Listenfor}(D§'-f eI 1>

~ VARIABLES

~ Locals » SendEmail

var_dump( " E: ting  crunchfRe

$aliasViewData = $jsonParams[‘ali
4 $inlinelson = "";
[> 55 | if (is_array($aliasViewData) && !empty($aliasViewData)) {
$inlinelson = json_encode($aliasViewData[@]);
~ CALL STACK PAUSED ON EREAKPOINT

DEBUG CONSOLE ~ --- Filter (e.g. tex

GenerateReport->crunchfRe

@0MA0 £ Lsten for XDebug (php) n55 Col1 Spacess2 UTF-8 CRLF

10. You can step through the codes by pressing the F10 (step next), F11 (step into), and F5
(continue) keys or stop (orange square icon). You can add watches or see local watches.
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17 Remote Debugging PHP plugin and AF extension functions

In the PHP language, remote debugging is almost identical to local debugging.

To set the remote debugging PHP plugin and AF extension functions, configure the php.ini file

which is located in service root directory. Below are the default settings:

Ljpmﬁﬂﬂl

1 html errors=0

2 register argc argv=l
3 implicitc flush=1

4 output_buffering=0

5 max_execution time=0
2 max_input time=-1
extension=C:\Codiac.Servicex64 Release\CodiacSDK.AliasFramework.dll
extension=C:\Codiac.Service\x64\Release'\plugins\CodiacSDE. PhpWrapper.dll
extension=C:\Codiac.Service\x64\Release\php\ext\php sglsrv_73_ts x€4.dll
10 extension=C:\Codiac.Service\x64\Release\php\ext\php ocig 12c.dll

11 [zend extension=C:\Codiac.Service'x64\Release\php\ext\php xdebug.dl]]

12 ; [XDebug]

13 xdebug.mode=debug

14 mdebug.start _with request=yes
1L #debug.client host=127.0.0.1
16 xdebug.client port=5005

1 xdebug.remote _handler=dbgp

For debugging a PHP script, the following parameters should be set:

e php xdebug.dll is in the extension list.
e xdebug.mode must be set to debug.
e client host and client port matched the VS Code launch.json file.

The IP address (client_host) and the port (client_port) in the php.ini file should be visible and

accessible from the outer machine.

Then, perform the debugging steps as for the local debugging described above in the Debugging

section.
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18 JavaScript Alias Framework extension module

The Alias Framework (AF) service can evaluate custom generated aliases or multi generated aliases.
This is done by going thru the alias name structure:

AliasType.ModuleName.FunctionName

Depending on the AliasModuleType, the custom alias can be C++ function, Python function,
JavaScript function or PHP function.

For example, the "Custom.ExampleModuleJS.CalculateAverage" tells us that the:
e alias type is custom generated alias,
e if the AliasModuleType is JS, the JavaScript class name is ExampleModuleJS,
e and JavaScript function name is CalculateAverage.

Then, AF spawns ScriptExecutorsJs.exe with the JavaScript class name and function name. The
ScriptExecutorJS process looks for matching JavaScript class name and function name in
Modules\js directory. Finally, loads the class and execute the function.

18.1 Required tools

e Visual Studio Code - https://code.visualstudio.com/

At the moment, only Visual Studio Code application is needed for JavaScript AF extension
function.

18.2 How to create JavaScript AF extension function?
1. Open service directory in VS Code.

2. Create a new JavaScript script (Ctrl-N or go to File menu — New File) to <service
directory>\Modules\js directory.

3. Create a class that extends from AFModuleBase class and add the class name to module
exports at end of file as shown below.

AFModuleBase = require(’./atmodulebase’};
ExampleModulels AFModule

1
I

module.exports - =-ExampleModulels;

4. Create methods that are going to be executed by AF. Below is an example of two empty
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functions. See examples in Helper functions on how to make tasks or get\set the values of
aliases.

AFModuleBase |

Calculationi()

Task1() {

5. Before the functions can exit, the alias of extension function must be added to evaluated
aliases.

o For Multi Generated alias, set the alias to vector of AliasValue objects.

o For Custom Generated alias, set the alias to an Alias object.

See below for an example:

Example leds AFModuleBase - {

calculationi{) {

values =[];

av? = module.AliasValue();
av2.setValueDouble(3.1416);
values.push({av2);

.insertValueInMultiMap(“"Multi.E> )leModulels.Calculationl”, -values);

}
Task1() {
av =

av.setValueString("
.insertValueInMap(

6. Finally, add the Custom\Multi Generated alias of your AF module in Codiac builder.
a) Add your Custom\Multi Generated alias to Alias setup

b) Go to the page Features — Management and click Reload aliases button
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c) Use an alias in the screen builder.

d) When loading a screen containing a module alias, the function bound to the alias will be
executed.
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19 JavaScript extension functions (plugins)

The extension functions are configured in PHP client. Screenshot below is an example setup which
specifies the class and the function to execute. This is different from C++ setup which specifies the
user module name.

The CodiacSDK.JavaScriptWrapper service handles the loading and execution of JavaScript script.
So, this service is called instead of user module.

update exiension runction

DATA SOURCE FUNCTION DATA SOURCE DESCRIPTION
GenerateReportExamples J5 plugin - GenerateReport: crunchfReport
PRIMARY TABLE ALIAS MAP(S)
Crunch v CrunchView
TestCrunch
EXTENSION LIBRARY EXTENSION FUNCTION
JavaScript v GenerateReport crunchiReport

Let say, we have “APlugin.js” script having a “AClass” class with “AFunction” method. To set it up
as an JavaScript extension function,

1. In PHP client, go to System — Extension function — Create
2. Select “JavaScript” in EXTENSION LIBRARY

3. Put class name and function name in EXTENSION FUNCTION with double colon in
between (example: “AClass::AFunction”)

The setup will look like below. Note that the script name (“APlugin.js”) is not use in the setup.

EXTENSION LIBRARY EXTENSION FUNCTION

| JavaScript V| ‘ AClass: AFunction

19.1 Required tools

e Visual Studio Code - https://code.visualstudio.com/

At the moment, only Visual Studio Code application is needed for JavaScript plugins.

19.1.1 JavaScript package manager

npm (Node Package Manager) is a default package manager for the JavaScript, primarily used with
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the Node.js runtime environment. npm allows developers to easily install, manage, and share
reusable code packages and dependencies for their JavaScript projects. It provides a vast ecosystem
of packages that developers can leverage to accelerate their development process. Additionally, npm
facilitates version management, dependency resolution, and package publishing, making it an
essential tool in the JavaScript ecosystem.

If the Codiac service is installed with the JavaScript components, the package manager will be

<command> -h
-1

help <term:
help npm

To use npm in the Codiac service, perform the following actions:
e Launch the Command Prompt utility.
o Use Help to see a list of tips that relate to npm. For that, type npm <command> and press
the Enter key. The list will be shown.
e In the opened list, users can see usage tips, commands, and general options examples.
For example, if it is necessary:
o to see the list of the installed packages, type the following command in the
Command Prompt:
npm.cmd Is
o to search needed package, type the following command in the Command Prompt:
npm search crypto-js
o to install package, type the following command in the Command Prompt:
npm install crypto-js
All installed packages will be placed in the folder node_modules.
More details about supported commands can be found at the following link:
https://docs.npmjs.com/cli/v6/commands.

19.2 Structure of JavaScript plugin

The JavaScript plugins structure contains a JavaScript plugin script and system.js.
e Plugin script contains the plugin class\function implementation
e system.js contains the sdk_module info function

o The sdk_module info function is executed at start of service. This function returns the

132


https://docs.npmjs.com/cli/v6/commands

\ App Plugins and Alias Framework Extension Functions

list of function in JSON format.

19.3 How to create a JavaScript plugin?
1. Open service directory in VS Code.

e service directory is where Codiac service is

2. Create a new JavaScript script (Ctrl-N or go to File menu — New File) to <service
directory>\plugins\js directory

3. Create a JavaScript class and require the system.js as shown below

require(

xamplePlugin-{

module . exports = ExamplePlugin

4. Create methods for the plugin class (see the example of JavaScript helper functions on how
to add implementations to plugin functions)
use strict’;
system = require(’./s

JsTestPlugin
(cfg)

I
L
I
L

.cfg = cfg;

1
J

ShuffleComments(json_params) {

JL

StringShuffle(str) {

L
I

sdk_module_info() {
return system.sdk_module info(

JsTestPlugin

The plugin class must contain the sdk_module info() method (shown below):
sdk_module_info() {

return system.sdk_module_info(this);
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5. Finally, add your plugin functions in Codiac builder.
a) Add your plugin functions to extension function setup
b) Configure your screen to include the extension functions

c) Execute screen in Codiac render to test your plugin functions
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20 JavaScript helper functions

These helper functions will allow you to access to Alias Framework, query database, send email,
send SMS message, and execute Codiac services.

Note that some functions are only available for AF extension functions, some are only for plugins
and other functions are for both.

20.1 AF helper functions for AF extension functions

This helpers functions are defined in base class (AFModuleBase). So, these functions can be called
with “this” instance.

20.1.1 getValueFromMap(aliasName)
e Purpose: return AliasValue object of an alias, or null if not found

e Example: This example returns the AliasValue object of “Alias.EmailSendTests.language”.
With the AliasValue object, the value can be retrieve using valueToString method.

avLanguage = this.getValueFromMap{“Alias.EmailSe

age = avlanguage.valueToString();

20.1.2 getValueFromMultiMap(aliasName)
e Purpose: return array of AliasValue objects of multi-value alias, or return null if not found

e Example: This example returns the array of AliasValue objects of “Array.CrunchF.Amt”.
Then, iterate on that list of AliasValue objects by index.

const - contracts ‘his.getValueFromMultiMap( 'Array.CrunchF.Contract’);
¢-contracts. length; i++)

:-contracts[i].valueToString(),

20.1.3 replaceOrinsertValuelnMap(aliasName, aliasValue)
e Purpose: insert alias (with AliasValue object) in evaluated aliases
e Example: This example creates an AliasValue object and add it in evaluated aliases.

this.insertV¥alueInMap{ ' Custom.ExampleModulels.ExternalCalculation’, -av)

20.1.4 replaceOrinsertValuelnMultiMap(aliasName, aliasValues)
e Purpose: insert multi-value Alias (with vector of AliasValue object) in evaluated aliases

e Example:This example creates list of AliasValue objects and add it in evaluated aliases.
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t.fetchOne();
£ 1Sgl.length; i++) {
let av = new cmodule.AliasValue();

av.setValueString(fetchedsql[i]);
outputAliases.push(av);

1

I

this.insertValueInMultiMap( "‘Multi.ExampleModulels. electOtherDb’, -outputAliases);

20.2 AliasValue class

The AliasValue class is defined in V8 “cmodule” object. So, the AliasValue class needs to be called
with “cmodule”. For example: cmodule.AliasValue

20.2.1 AliasValue constructor
e Purpose: create AliasValue object
20.2.2 setValueDouble(value), setValuelnt(value), setValueString(value)
e Purpose: set AliasValue object with double value, integer value, or string value
20.2.3 valueToString(), valueTolnt(), valueToDouble()
e Purpose: return the string value, integer value or double value
20.2.4 isValueNull()
e Purpose: check if the Alias value is uninitialized

20.2.5 markForDeletion()

e Purpose: delete database table row pointed by Alias value after execution of AF extension
function

20.2.6 isMarkForDeletion()

e Purpose: check if the Alias value is for deletion
Note: See the helper functions for AF for an example usage of AliasValue class.
20.3 AliasView class for JavaScript plugins

The AliasView class is defined in V8 “cmodule” object. So, the AliasView class needs to be called
with “cmodule”. For example: cmodule.AliasView

20.3.1 AliasView(aliasView, aliasinput, rulelnput, userinformation,
dataPoolLoader) constructor

e Purpose: create AliasView instance that evaluates alias view

20.3.2 Example

e This example creates AliasView instance and evaluates “CrunchView” alias view with input
“Alias.Crunch.Contract” alias having value of “SAMPLEVUL”. The evaluate method stores
the evaluated data to the $evaluatedData->returnData argument.
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JISON.stringify([ 'C
JSON.stringify( 13 :
cmodule.AliasView(ali , Func n, -fu ram, .poolLoader);

JSON.parse(av.evaluate());
DA

uatedData[ "returnData”];

20.4 JSON request helper functions for JavaScript plugins

These helper functions parse the JSON request and provide convenient way to retrieve and update
the values of aliases. This is are normally use for plugins that going to be assigned as pre-extension
functions.

These functions are defined in V8 “cmodule” object. So, the functions needs to be called with
“cmodule”. For example: cmodule.getAliasValue

20.4.1 getAliasValue(aliasName)
e Purpose: retrieve the string value of an alias

e Example: This example retrieve the value of “Alias.EmailSendTests.language” alias from
JSON request.

pluginLanguage = cmodule.getAliasValue("Alias.EmailSendTests. la

20.4.2 setAliasValue(aliasName, value)
e Purpose: modify the value of an alias

e Example: This example modifies “Alias.Portfolio.Description” alias of the JSON request to
“new description”.

cmodule_setAliasValue("Alias.Portfolio.Description™, ’

20.4.3 getAliasArraySize()

e Purpose: returns the size of alias array

e Example: This example stores the size of array to variable $arraySize

arraysize = cmodule.getAliasArraySize();

20.4.4 getAliasArrayValue(index, aliasName)
e Purpose: retrieve the string value of array by index

e Example: This example retrieves 4 string value of “Array.PortfolioFundsTEST.FundNo”
alias from JSON request
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r-getAliasArrayValue = cmodule.getAliasArrayValue(3, "Array.PortfolioFundsTEST.Fundho™);

20.4.5 setAliasArrayValue(index, aliasName, value)
e Purpose: modify the value of an alias from an array index

e Example: This example replaces the 4" value of “Array.PortfolioFundsTEST.FundNo” with
6657’.

cmodule.setAliasArrayValue(3, "Array.PortfolioFundsTEST.FundNo™, -"5");

20.4.6 getAFValues|()

e Purpose: return aliases (excludes alias array) from values of aliases of JSON request
20.4.7 getAFArrayValues()

e Purpose: return entire alias arrays (excludes non-array aliases) of JSON request
20.5 Message helper functions for JavaScript plugins

These functions are defined in V8 “cmodule” object. So, the functions needs to be called with
“cmodule”. For example: cmodule.isConfirmed

20.5.1 isConfirmed(messageCode)

e Purpose: Check if the JSON request has confirmed message code. This helper function is
use with plugin_helpers.INFO and plugin_helpers. WARNING.

e Note: See the examples of plugin_helpers.INFO and plugin_helpers. WARNING for usage
of IsConfirmed function.

20.5.2 info(messageCode, message)
e Purpose: JSON response with info message

e Example: This example sends back a message response to client with an id of 1.

if(!cmodule.isConfirmed(1)) {
ctar

return-cmodule. info(l, "Starting a task™);

1
I

e Client output:
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INFO

Starting a task

e Note: The client will resend the request after it has acknowledge the info message. So, the
plugin function must check the messageCode to skip the info message.

20.5.3 warning(messageCode, message)
e Purpose: JSON response with warning message

o Example: This example sends back a warning message response to client with an id of 2.

if(!cmodule.isConfirmed(2)) {

return cmodule.warning(2,

e Note: The client will resend the request after it has acknowledge the warning message. So,
the plugin function must check the messageCode to skip the warning message.

20.5.4 error(messageCode, message)
e Purpose: JSON response with error message

e Example: This example sends back an error message response to client.

return-cmodule.error(3, '

e Note: The client doesn't resend the request after it has acknowledge the error message.
20.5.5 fatal(messageCode, message)
e Purpose: JSON response with fatal message

e Example: This example sends back an fatal message response to client.

return cmodule.fatal(4, '

e Client output:
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FATAL

An example of FATAL error message

Edit

e Note: The client doesn't resend the request after it has acknowledge the fatal message.

20.6 Document management helper functions for JavaScript plugins

20.6.1 cmodule.copyDocumentToDevice(filePath, fileDescription,
documentFamily, documentCategory)

e Purpose: Copies document to a specific device, the family and category are optional
parameters, if they are not specified the document is copied according to the parameters in
the JsonKeeper.

e Return: Returns the file container ID if successful, otherwise an empty string is returned.

e Note: The example for this function is provided together with the
“addDocumentToReturnList” function example.

20.6.2 cmodule.addDocumentToReturnList(documentID)

e Purpose: Adds the file container ID to the JsonKeeper and later in the response of the
extension function.

e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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isAdded =
fileID = "°;
filePath = 'C
fileDescription

documentFamily
documentCategory

fileID = cmodule.copyDocumentToDevice(filePath, fileDescription);

isAdded = cmodule.addDocumentToReturnList(filelID);
cmodule.print('File container ID: " + fileID + . | d to return list: ' + isAdded + ".");
tileID = cmodule.copyDocumentToDevice(filePath, fileDescription, documentFamily, documentCategory);

isAdded = cmodule.addDocumentToReturnList(filelID);
cmodule.print('File container ID: " + fileID + . | d to return list: ' + isAdded + ".");

return system.prepareResponse(

20.6.3 cmodule.getDocumentFromDevice(fileContainerlD, filePath)
e Purpose: Loads the document with the specified file container ID in the specified path.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
isLoaded = H
fileID = "1111°;
filePath = *

' + isloaded + '. Location: ' + filePath);

return system.prepareResponse(

20.6.4 cmodule.deleteDocumentFromDevice(fileContainerlD,
performHardDelete)

e Purpose: Sets the file container “Active” flag to “false” or deletes the file container
completely, it depends on the value of the “performHardDelete” parameter.

e Returns: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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isDeleted = ;
fileID = '1111°;

isDeleted = cmodule.deleteDocumentFromDevice(fileID,
cmodule.print(’Fil ontainer ID: " + fileID + '. Is soft de

isDeleted = cmodule.deleteDocumentFromDevice(fileID, }H
"+ fileID + '. Is completely deleted: " + isDeleted);

20.6.5 cmodule.searchForDocument(documentFamily,
documentCategory, kp1, kp2, kp3, kp4, kp5, description)

e Purpose: Searches for file containers using the function parameters as search parameters. If
a function parameter is an empty string that field will not be included in the search.

e Return: Returns serialized JSON array containing information about the file containers that
match the search parameters.

e Example:

fileRootPath = "D:\\Users\\spoposki\
description = '

files = cmodule.searchForDocument(" ", "', """, "', "', "', "', description);
cmodule.print(’Files: ° + files);

filesArray = JSON.parse(files});
filesArray.forEach(
isloaded = ;
filePath = fileRootPath + file['container file name’]

isloaded = cmodule.getDocumentFromDevice(file[ 'id"'].toString(), filePath};
cmodule.print(’File contai ID: ° C : : ' + isloaded + '. Location: ° + filePath);

return system.prepareResponse(

20.6.6 cmodule.setDocumentKeyParts(fileContainerID, kp1, kp2, kp3,
kp4, kp5)

e Purpose: Sets the file container key parts.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:
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=
=
e
.
e

t

kp5

isSet = cmodule.setDocumentKeyParts(fileID, kpl, kp2, kp3, kpd, kp5);
cmodule. Key parts set: ' + isSet);

20.7 Database helper functions for JavaScript plugins and JavaScript

AF extension functions

These functions are defined in V8 “cmodule” object. So, the functions needs to be called with

“cmodule”. For example: cmodule.executeSQL

20.7.1 DBCursor

Purpose: store the query results of execute sql; and able to fetch row sequentially from that
query results

Methods:

o size() returns number of rows

o setPosition(position) set the position of cursor in query results
o getPosition() return the position of cursor in query results

o fetchOne() returns row (in list of columns); and next fetch _one() call returns next row.
Note that the column names are in alphabetic order.

o columnNames() returns the column names of query results. The column names are in
alphabetic order.

Note: See the example of executeSQL function for usage

20.7.2 executeSQL(sqlQuery, dbConnector)
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Purpose: query the database by running SQL query to Codiac database or to other database
(with DB connection information)

Note: dbConnector parameter is optional and default to empty which means to connect to
Codiac database

Example: This example run SQL query to a database (with DB connection information) and
dump the first row result.
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dbConnector = cnodule.DbConnector("Postgres”,
5qlResult = cmodule.executeSQL( 'Sk
dbConnector);

print("DB Curs ( 5 SqlResult.size());

columnNames = sqlResult.columnNames();
print("D8 colun ames:", columnNames);

.fetchOne();
edSql

, SQlResult.getPosition());

20.8 Other CodiacSDK helper functions for JavaScript plugins and
JavaScript AF extension functions

These functions are defined in V8 “cmodule” object. So, the functions needs to be called with
“cmodule”. For example: cmodule.sendEmail

20.8.1 sendEmail(to, subject, body)
e Purpose: send an email to recipient with subject and message

e Example: This AF extension function example sends an email with recipient from
“Alias.EmailSendTests.recipient” alias, subject from “Alias.EmailSendTests.subject” alias
and message from “Alias.EmailSendTests.body” alias.

avRecipient .getValueFromMap(“Alias.EmailSendTests.recipient™);

avRecipient.valueToStr
.getValueFromMap( " A
avsubject.valueToStr
.getValueFromMap( ™A
body avBody.valueToString();
cmodule.sendEmail{recipient, subject,

20.8.2 sendEmail(to, subject, body, attachments)

e Purpose: Sends an email to recipient with subject, message and attachments. The
attachment parameter is a delimited string of file container IDs.

e Return: A serialized JSON with details.

e Example:

bject
body

files = "1

cmodule.sendEmail({to, subject, body, files);

return system.prepareResponse(
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20.8.3 sendSms(to, body)

e Purpose: send SMS message to recipient with message

e Example: This example send SMS message to 5556789090 (not a real phone number). Only
US numbers are accepted.

20.8.4 generateReport(reportName, inlinedJson, isSaveToXml)
e Purpose: generate report PDF file from report template (client report builder)

e Note: The isSaveToXml default to false; if set to true, the report are save to XML file and is
not generated to PDF.

e Example: This example generate report from report template “Test CrunchF Report” with
JSON data from an alias view data.

a = jsonParams[ "alia:

if- (Ar isArray(al iewData) &% al ata.length > 8) {
inlinelson = JSON.stringify(al

1.alge- I

dr ==
inlinedson = JSON.stringify(al

1

J

return cmodule.generateReport( ' Test Crunch- Report’

e Example: Another example that creates JSON data from aliases.

jsonInput

jsonInput[ "Array hF*]-=-L1s
for- ' ;-1 racts.length; i++)

[i]-valueToString().

ions[i].valueToString(),

[1].valueToString(),
ints[i].valueToString()

nc
F=
jsonInput[ 'Array.CrunchF® ].push(item);

module.generateReport( ' Test CrunchF Report', JSON.stringify(jsonInput});

20.8.5 generateReport(reportName, inlineData, delimiter, isSaveToXml)

e Purpose: generate report PDF file from report template (client report builder)
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e Note: The isSaveToXml default to false; if set to true, the report are save to XML file and is
not generated to PDF.

o Example: This example generate report from report template “Test CrunchF Report” with
values from vector of delimited values. The delimiter used '|'.

return cmodule.generateReport(’'Test CrunchF Report - -inline data’, inlineData, "}:

20.8.6 executedson(jsonRequest)
e Purpose: call Codiac service by executing JSON request

e Example: This example calls JobsScheduler::GetJobsScheduleList to get list of jobs. A
JSON request is created with func_name parameter and lib_name parameter.

jsonResponse = cmodule.executelson{JS0N.stringify(jsonRequest));

e Note: The user\session parameters are filled up at service process.

20.9 SQL query with JavaScript native database modules

Codiac SDK provides database helper functions that can access Codiac database and other
databases with connection string. In addition, the user can directly install npm database package and
import to JavaScript to query database.

The DirectSql plugins contain example source code on how to query the databases with native
database modules

e PostgreSQL

The example source codes uses node-postgres module to query PostgreSQL database. To
install this module, go to service root directory and run:

npm install pg

146
\ App



Plugins and Alias Framework Extension Functions

147

This will download and install the pg package to node modules directory. Then, the
JavaScript plugin\module can 'require' this package and call the query functions.

Below is the sequence for pg to query database:
1. Create Client object with database connection information
2. Call “connect” function asynchronously on Client object
3. Call “query” function asynchronously with SQL query on Client object
e return query result object
4. Call “forEach” function to fetch query result
5. Call “end” function asynchronously to disconnect client

The PostgreSQL function returns a “promise” to handle the asynchronous database query.
See the PostgreSQL function of DirectSqlExample.js or ExampleModule.js for full example.

See the https://node-postgres.com/ for full details on how to use node-postgres module.

MySQL

The example source codes uses mysql module to query MySQL database. To install this
module, go to service root directory and run:

npm install mysql

This will download and install the mysql package to node_modules directory. Then, the
JavaScript plugin\module can 'require' this package and call the query functions.

Below is the sequence for mysql to query database:
1. Create connection object with database connection information
2. Call “connect” function on connection object

3. As acallback of “connect” function, call “query” function with SQL query on
connection object

4. As a callback of “query” function, call another “query” function (without query
result)

5. As acallback of “query” function, call “forEach” function to fetch query result

The MYSQL function returns a “promise” to handle the asynchronous database query. See
the MYSQL function of DirectSqlExample.js or ExampleModule.js for full example.

See the https://www.npmjs.com/package/mysql for full details on how to use mysql module.

MS SQL Server

The example source codes uses mssql module to query MS SQL Server database. To install
this module, go to service root directory and run:

npm install mssql

This will download and install the pg package to node modules directory. Then, the
JavaScript plugin\module can 'require' this package and call the query functions.


https://node-postgres.com/
https://www.npmjs.com/package/mysql
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Below is the sequence for mssql to query database:
1. Create configuration object with database connection information

2. Call “connect” function asynchronously with configuration object to connect to
database

3. Call “query” function asynchronously with SQL query on connect object
e return query result object
4. Call “forEach” function to fetch query result

The MSSQL function returns a “promise” to handle the asynchronous database query. See
the MSSQL function of DirectSqlExample.js or ExampleModule.js for full example

See the https://www.npmjs.com/package/mssql for full details on how to use mssql module

Oracle

The example source codes uses oracledb module to query Oracle database. To install this
module, go to service root directory and run:

npm install oracledb

This will download and install the oracledb package to node modules directory. Then, the
JavaScript plugin\module can 'require' this package and call the query functions.

Below is the sequence for oracledb to query database:

1. Call “getConnection” function with database connection information to connect to
Oracle SQL database

2. Call “execute” function on connection object with SQL query
e return query result object
3. Call “forEach” function to fetch query result

The OracleSQL function returns a “promise” to handle the asynchronous database query.
See the OracleSQL function of DirectSqlExample.js or ExampleModule.js for full example.

See the https://www.npmjs.com/package/oracledb for full details on how to use oracledb
module.
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21 JavaScript Debugging with Visual Studio Code

Before starting the debugger, create .vscode\launch.json file for JavaScript debugging as shown
below. Port 9229 can be use for plugin and module debugging.

// Use IntelliSense to learn about possible attributes.

// Hover to view descriptions of existing attributes.

// For more information, visit: https://go.microsoft.com/fwlink/?1inkid=830387
"version": "0.2.0",
"configurations": [
{
"type": "node",
"request": "attach",
"name": "Attach",
"port": 9229,
"localRoot": "${workspaceFolder}",

"remoteRoot": "."

While the service is running, starts VS Code debugger:
1. Launch VS Code in administrator account
2. Open the JavaScript directory to be debugged
e AF extension function: x64\<Debug|Release>\Modules\js
e plugins: x64\<Debug|Release>\plugins\js
3. Open the JavaScript script to be debugged

4. Insert nodejs inspector (red box) in JavaScript script to be debugged. The port must match
with the port of launch.json file.
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ExternalDb () {
pector = require( i

.open(9229, "1
.waitForDebugger();

F5-=-require("fs");
urn extModule.SaveCrunchfToOtherDb( ' crunchf 1le.db . unchF())

.then({) extModule.GetCrunchfFromOtherDb( h b, " }3)
.then{( (crunchfList) (]

5. After the inspector, add breakpoints by clicking on left side of line number.
6. Execute the JavaScript plugin or JavaScript AF extension function.

7. When the inspector starts listening, the console output will have “Debugger listening ..” as
shown below:

8. Then, click the debug icon on left side bar
9. Select “Attach”

10. Click the green play button (or F5) to start debugging. At this point, VS Code is attached to
the debugger.

[> Attach ... js J5 UnitValues)s X

~ VARIABLES
Local: sendEmail
return system.handle_comm_response(cmodule.request(json_params));

}

sendEmail({json_params) [
insp ro= require(in

~.open(9229, 'loca

or.waitForDebugger();

urn-status’, table:

pluginLanguage = cmodule.getAliasValue(

cmodule.print(” ir
v CALL STACK 208 D if (pluginLanguage ==
~ 7§ Attach: Re...  PAUSED OM BREAKPOINT

", pluginLanguage)

sendEmail UnitValues.js 20835

<anonymous >
cmodule. print( d - EMA 0:", cmodule.getAliasValue("

11. You can step through the codes by pressing the F10 (step next), F11 (step into), and F5
(continue) keys or detach (orange chain icon). You can add watches or see local watches.
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22 Remote Debugging JavaScript plugin and AF extension
functions

In the JavaScript language, remote debugging is almost identical to local debugging.

In the Remote Debugger in the Attach to Process step, select the IP address from the Connection
target drop-down list. The IP address should belong to the remote machine.

Then, perform the debugging steps as for the local debugging described above in the Debugging
section.
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23 C# Alias Framework extension module

The Alias Framework (AF) service can evaluates custom generated aliases or multi generated
aliases. This is done by going thru the alias name structure:

AliasType.ModuleName.FunctionName

Depending on the AliasModuleType, the custom alias can be C++ function, Python function,
JavaScript function, PHP function, or C# function.

For example, the "Custom.ExampleModuleCS.CalculateAverage" tells us that the:
e alias type is custom generated alias,

e if the AliasModuleType is C#, then C# class name is ExampleModuleCS and method name
is CalculateAverage.

Then, AF spawns ScriptExecutorNet.exe with class name and method name information. The
ScriptExecutorNet looks in <service directory>\Modules\net directory for DLL file that has a
ExampleModuleCS class deriving from IAfModule interface. Then, ScriptExecutorNet executes the
CalculateAverage method.

To summarize the requirements of C# AF extension module,
e a public class which derived from [AfModule interface
e public methods with no parameter
e the output DLL file is place in <service directory>\Modules\net directory
23.1 Required tools
e Visual Studio 2017 or later
o .NET desktop development for C#
o .Net Core
» For the moment, the example C# modules uses Net Framework 4.5.2
23.2 How to create C# AF extension function?

1. Create a C# class library project with .NET framework in Visual Studio (see example below)
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Mew Project
b Recent ~ oo by: Default - &5 Search (Ctrl+E)
4 |nstalled c# -~ - Vi
E Ceonscle App (.MET Frame... Visual C# e
A project for creating a C#F ¢
C#
Get Started Di! Class Library (NET Standa... Visual C# (il
: i
Windows Desktop =
MET Core Ejﬁ!i! Class Library (.NET Frame... Visual C¥
{NET Standard :
=7 - -
Test _1 Shared Project Visual C#
b Visual Basic =

CH
N . s
Mot finding what you are looking for? ] ! Class Library (Legacy Port... Visual C

Open Visual Studio Installer -
MNarme: |TE5tMIZIdLI|E |
Location: ChUsers\wvergelDocuments\Visual Studio 2017\Projects - Browse...
Soluticn: Create new solution -
Solution narme: TestModule |:| Create directory for solutior
Framework: NET Framework 452 = [| Create new Git repositary

2. Add CodiacSDK.NetWrapperApi.dll from <Codiac root directory> to References. This
library provides Codiac service APIs.

Solution Explorer

QE- 0-SCIB &
Search Solution Explorer (Ctri+;)
+la] Solution 'TestModule’ (1 project)
4 +[c*] TestModule
b + M Properties
4 =8 References

& Analyzers
I 28 CodiacSDK.NetWrapperApi I

*-8 Microsoft.CSharp

3. Add other .Net DLL file to References as needed. For example:
a) An external DLL file from a different directory that is going to be called by the project.

e Ifthis is the case, add the library directory path to probing of
ScriptExecutorNet.exe.config (in service root directory).
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|| SeriptExecutorhet exe config E3

1 <?xml wversion="1.0" encoding="untf-8" 2>
E«:configarationb

[3%]

3 <startup>

4 <supportedRuntime version="v4.0" sku="_.NHETFramework,Version=v4.5.2" />
5 I </starcup>

&

7 E <runtime:

8 = <assenblyBinding xmlns="urn:schemas-microsoft-com:asm.v1">

]

10 <!—— use probing to specify which path to load assemblies —-->
11 <probing privatePath="path\to\other modules" />

13 I </assenmblyBinding>

14 Fo|</runtime:

15

16 —</configu:cation>|

4. Add Newtonsoft.Json package to project in NuGet Package Manager

MuGet: TestModule + > galF23N<]

Browse Installed Updates NuGet Package Manager: TestModule
X~ & |:| Include prerelease Package source: nugetorg = LF
rY

f NewtonsoftJson @

Newtonsoft.Json @ b v13.0.1

Json.MET is a pepular high-
performance JSOM framew... Version: Latest stable 13.0.1 - Install

5. Add other packages as needed. For example:
a) MySql.Data package by Oracle to access MySQL database
b) Npsql packaage to access PostgreSQL database

c) Oracle.ManagedDataAccess package by Oracle to access Oracle database

6. Create a public class that derived from AfModule class which is defined in
CodiacSDK.NetWrapperAPI assembly. Below is an example of a class (named
TestModuleCS) derived from AfModule.

using CodiacSDK.NetWrapperfpi;

namespace TestModuleCs

1
public class TestModuleCs : AfModule
1
¥

}

7. Create methods that are going to be executed by AF. Below is an example of two empty
methods. See examples in Helper functions on how to make tasks or get\set the values of
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aliases.

public class TestModuleCs : AfModule

1

public woid Calculation()

1
¥

public woid Task()
1

h

8. Before the functions can exit, the alias of extension function must be added to evaluated
aliases.

o For Multi Generated alias, set the alias to a list of AliasValue objects.
o For Custom Generated alias, set the alias to an AliasValue object.

See below for an example:

public veid Calculation()

{

// some calculations here

AliasValue avl = new AliasValue();:
avl.SetValue(l.2345);

AliasValue av2 = new AliasValue();
avl.SetValue(3.1416);

InsertInMultiMap("Multi.TestModuleCS.Calculation™,
new List¢Aliasvaluex() { avl, av2 });

}

public veid Task()
{

// some tasks here

AliasValue av = new AliasValue();
av.SetValue("Completed a task™);

InsertInMap("Custom.TestModuleCS.Task™, av);

9. Build the project and copy the output DLL file and referenced DLL files to <Codiac service
root directory>\Modules\net directory.

10. Finally, add the Custom\Multi Generated alias of your AF extension function in Codiac
builder.

a) Add your Custom\Multi Generated alias to Alias setup
b) Configure your screen to include the your Custom\Multi Generated alias

c) Execute screen in Codiac render to test your AF extension function
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24 C# extension functions (plugins)

The extension functions are configured in PHP client. Screenshot below is an example setup which
specifies the class and the method to execute. This is different from C++ setup which specifies the
user module name.

The CodiacSDK.NetWrapper service handles the loading and execution of C# class\method. So,
this service is called instead of user module.

Update extension function

DATA SOURCE FUNCTION DATA SOURCE DESCRIPTION
GenerateReporiExamples C# plugin - GenerateReport::CrunchFReport
PRIMARY TABLE ALIAS MAP(S)
Crunch w CrunchView
TestCrunch
EXTENSION LIBRARY EXTENSION FUNCTION
C# w GenerateReport::CrunchFReport

Let say, we have “NetPlugin.cs” source code having a “APlugin” class with “AMethod” method. To
set it up as an C# extension function,

1. In PHP client, go to System — Extension function — Create
2. Select “C#” in EXTENSION LIBRARY

3. Put class name and function name in EXTENSION FUNCTION with double colon in
between (Example: “APlugin::AMethod”)

The setup will look like below.

EXTENSION LIBRARY EXTENSION FUMCTIOMN

C# v APlugin:-AMethod

Note that the source code name (“NetPlugin.cs”) or assembly name (“NetPlugin.dll”) is not use in
the setup.

24.1 Required tools

e Visual Studio 2017 or later
o .NET desktop development for C#
o .Net Core
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* For the moment, the example C# modules uses Net Framework 4.5.2
24.2 Structure of C# plugin

e The plugin class derives from PluginModule class which is defined in
CodiacSDK.NetWrapperApi assembly.

e The PluginModule class contains the implementation for sdk_module info method and
configure method. These two methods are called first before the plugin function.

24.3 How to create a C# plugin?

1. Create a C# class library project with .NET framework in Visual Studio (see example below)

Mew Project
I Recent = & by: Default - iiF Search (Ctrl+E)
4 |nstalled ~ Lo -
oﬁ Console App (MET Core)  Visual C# L= el
A project for creating a C¥F ¢
= . . (.dll)
Get Started Console App (.MET Frame... Visual C#
Windows Desktop ie
.MET Core E[g! Class Library (.NET Standa... Visual C#
{NET Standard - —
Test Hﬁ! Class Library (.MET Frame... Visual C#
; - b3
I Visual Basic
. ] . . .
B Visual C++ J Shared Project Visual C#
Kk Wieoal CH -
- . C#
Mot finding what you are looking for? Ec;ﬁ! Class Library (Legacy Port... Visual C#
Open Visual Studic Installer - -
Mame: [TestPlugin] |
Leocation: ChlUsers\wergel\Documents\Visual Studie 2017\ Projects - Browse...
Selution name: TestPlugin D Create directory for solution
Framework: MET Framework 452 - [] Create new Git repository

2. Add CodiacSDK.NetWrapperApi.dll from <Codiac root directory> to References. This
library provides Codiac service APIs.

Solution Explorer

WE- o-5¢a@m K

Search Solution Explorer (Ctrl+;)

+fa] Solution 'TestModule’ (1 project)
4 +[c2] TestModule
b + M Properties
4 =8 References
a Analyzers
[ 8 CodiacSDK.NetWrapperApi ]
*8 Microsoft.CSharp

3. Add other .Net DLL file to References as needed. For example:
a) An external DLL file from a different directory that is going to be called by the project.

e [f'this is the case, add the library directory path to probing of
ScriptExecutorNet.exe.config (in service root directory).
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|| SeriptExecutorhet exe config E3

<?xml wversion="1.0" encoding="untf-8" 2>

2 <configuration>

3 E <startup>

4 <supportedRuntime version="v4.0" sku="_.NHETFramework,Version=v4.5.2" />
5 I </starcup>

&

7 E <runtime:

8 = <assenblyBinding xmlns="urn:schemas-microsoft-com:asm.v1">

]

10 <!—— use probing to specify which path to load assemblies —-->
11 <probing privatePath="path\to\other modules" />

13 I </assenmblyBinding>

14 F | </runtime>

15

16 -<!configu1ation>|

4. Add Newtonsoft.Json package to project in NuGet Package Manager

MuGet: TestModule + > galF23N<]

Browse Installed Updates NuGet Package Manager: TestModule
N ) |:| Include prerelease Package source: nugetorg -~  £F
rY

f NewtonsoftJson @

Newtonsoft.Json @ b v13.0.1

Json.MET is a pepular high-
performance JSON framew... Version: Latest stable 13.0.1 - Install

5. Add other packages as needed. For example:
a) MySql.Data package by Oracle to access MySQL database
b) Npsql packaage to access PostgreSQL database
c) Oracle.ManagedDataAccess package by Oracle to access Oracle database

6. Create a public class that derived from PluginModule class which is defined in
CodiacSDK.NetWrapperAPI assembly. Below is an example of a class (named
TestPluginCS) derived from PluginModule.

using CodiacSDK.NetWrapperipi;

—-lnamespace TestPluginCs

1
= public class TestPluginC5s : PluginModule
1
¥
¥

7. Create method that is going to be executed by CodiacSDK.NetWrapper. Below is an
example of an empty method. See the example of C# helper functions on how to add
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implementations to plugin functions.

public class TestPluginC5 : PluginModule

1
public woid Task(J0bject jsonParams)
1
b

¥

8. Build the project and copy the output DLL file and referenced DLL files to <Codiac service
root directory>\plugins\net directory.

9. Finally, add your plugin functions in Codiac builder.
a) Add your plugin functions to extension function setup
b) Configure your screen to include the extension functions

c) Execute screen in Codiac render to test your plugin functions
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25 C# helper functions

These helper functions will allow you to access to Alias Framework, query database, send email,
send SMS message, and execute Codiac services.

Note that some functions are only available for AF extension functions, some are only for plugins
and other functions are for both.

25.1 AF helper functions for AF extension functions
25.1.1 GetValueFromMap(aliasName)

e Purpose: return AliasValue object of an alias, or null if not found

e Example: This example get the AliasValue object of “Alias.EmailSendTests.language”.
With the AliasValue object, the value can be retrieve using string Value property.

AliasValue language = GetValueFromMap(“"Alias.EmailSendTests.language™};
string lang = language?.Value;

25.1.2 GetValueFromMultiMap(aliasName)

e Purpose: return array of AliasValue objects of multi-value alias, or return null if not found

e Example: This example get the list of AliasValue objects of “Array.CrunchF.Contract” and
other array aliases. Then, iterate on that list of AliasValue objects by index.

List¢AliasValues contracts = GetValueFromMultiMap(“Array.CrunchF.Contract™);
for (int 1 = ®; i < contracts.Count; i+H+)

1

J0bject erunchF = new JObject
1
{ "array.CrunchF.Contract”, contracts[i].value }
25.1.3 ReplaceOrinsertValuelnMap(aliasName, aliasValue)
e Purpose: insert alias (with AliasValue object) in evaluated aliases

e Example:This example creates an AliasValue object and add it in evaluated aliases.

aliasvalue av = new Aliasvalue() { Value = "sent email from C# module™ };
ReplaceOrInsertValueInMap("Custom.ExampleModuleCS. Email™, av);

25.1.4 ReplaceOrinsertValuelnMultiMap(aliasName, aliasValues)
e Purpose: insert multi-value Alias (with vector of AliasValue object) in evaluated aliases

e Example:This example creates list of AliasValue objects and add it in evaluated aliases.
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IEnumerable<Aliasvalue> outData = sqlResult.FetchOne().Select(item =»
new AliasValue() { Value = item });
ReplaceOrInsertValueInMultiMap("Multi.ExampleModuleCs. 5qlselectOtherDb”, outData.Tolist());

25.2 AliasValue class
25.2.1 AliasValue constructor
e Purpose: create AliasValue object
25.2.2 Value property
e Purpose: set or get string value of AliasValue object
25.2.3 SetValue(value)

e Purpose: set value of AliasValue object with double value, integer value, or string value
25.2.4 ValueToString(), ValueTolnt(), ValueToDouble()
e Purpose: return the string value, integer value or double value

25.2.5 IsValueNuli()
e Purpose: check if the Alias value is uninitialized

25.2.6 MarkForDeletion()

e Purpose: delete database table row pointed by Alias value after execution of AF extension
function

25.2.7 IsMarkForDeletion()

e Purpose: check if the Alias value 1s for deletion

Note: See the helper functions for AF for an example usage of AliasValue class.
25.3 AliasView class for C# plugins

25.3.1 AliasView(view, aliasinput, rulelnput, userinfo, dataPoolLoader)
constructor

e Purpose: create AliasView instance that evaluates alias view

25.3.2 Example

e This example creates AliasView instance and evaluates “CrunchView” alias view with input
“Alias.Crunch.Contract” alias having value of “SAMPLEVUL”. The evaluate method stores
the evaluated data to the evaluatedData[““returnData*] object.

161



\ App Plugins and Alias Framework Extension Functions

string[] aliasViews = new string[] { "CrunchView" };
J0bject aliasInput = new JObject

1
{ "alias.Crunch.Contract™, "SAMPLEWVUL" }
bi
var av = new CodiacsDKApi.AliasvView(aliasvViews, aliasInput, jsonParams, jsonParams, Dataloader);

var evaluatedData = av.Evaluate();

bool status = evaluatedData.Value<bool:({"result™);
IToken returnData = evaluatedData[“returnData™];

25.4 JSON request helper functions for C# plugins

These helper functions parse the JSON request and provide convenient way to retrieve and update
the values of aliases. This is are normally use for plugins that going to be assigned as pre-extension
functions.

25.4.1 AliasValues[aliasName] property
e Purpose: get or set the string value of an alias

e Example: This example retrieve the value of “Alias.Portfolio.Description” alias from JSON
request.

var val = AliasValues["Alias.Portfolic.Description™];

e Example: This example modifies “Alias.Portfolio.Description” alias of the JSON request to

“new description”.
AliasValues["Alias.Portfolic.Description”] = "new description™;

25.4.2 AliasValues.Size property
e Purpose: returns the size of alias array

e Example: This example stores the size of array to variable arraySize

int arraySize = AliasValues.S5ize;

25.4.3 AliasValues[index, aliasName] property
e Purpose: get or set the string value of an array by an index

e Example: This example retrieves 41 string value of “Array.PortfolioFundsTEST.FundNo”
alias from JSON request

var arrVal = AliasValues[3, "Array.PortfolicFundsTEST.FundNa™];
e Example: This example replaces the 4™ value of “Array.PortfolioFundsTEST.FundNo” with

CCS”
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AliasValues[3, "Array.PortfolicFundsTEST.Fundic"] = "5";

25.4.4 AliasValues.getAfValues()

e Purpose: return aliases (excludes alias array) from values of aliases of JSON request
25.4.5 AliasValues.GetAfArrayValues()

e Purpose: return entire alias arrays (excludes non-array aliases) of JSON request
25.5 Message helper functions for C# plugins
25.5.1 CodiacSDKApi.lsConfirmed(messageCode)

e Purpose: Check if the JSON request has confirmed message code. This helper function is
use with CodiacSDKApi.Info and CodiacSDK Api.Warning.

e Note: See the examples of CodiacSDKApi.Info and CodiacSDKApi.Warning for usage of
CodiacSDKApi.IsConfirmed function.

25.5.2 CodiacSDKApi.Info(messageCode, message)
e Purpose: JSON response with info message

e Example: This example sends back a info message response to client with an id of 1. After
client confirmation, the message code is included in the next request.

if (!CodiacsDKapi.IsConfirmed(1})

1
b

return CodiacsDKApi.Info(l, "Starting a task™)};

e Note: The client will resend the request after it has acknowledge the info message. So, the
plugin function must check the messageCode to skip the info message.

e (lient output:

INFO

Starting a task

25.5.3 CodiacSDKApi.Warning(messageCode, message)
e Purpose: JSON response with warning message

e Example: This example sends back a warning message response to client with an id of 2.
After client confirmation, the message code is included in the next request.
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if (!CodiacsDKapi.IsConfirmed(2))

1
¥

return CodiacSDKApi.Warning(2, "Warning message");

e Note: The client will resend the request after it has acknowledge the warning message. So,
the plugin function must check the messageCode to skip the warning message.

25.5.4 CodiacSDKApi.Error(messageCode, message)

e Purpose: JSON response with error message

o Example: This example sends back an error message response to client.

return CodiacSDK&pi.Error(3, "Example error message");

e Note: The client doesn't resend the request after it has acknowledge the error message.
25.5.5 CodiacSDKApi.Fatal(messageCode, message)
e Purpose: JSON response with fatal message

e Example: This example sends back a fatal message response to client.

return CodiacSDKApi.Fatal{4, "An example of FATAL error message");

e (lient output:
FATAL

An example of FATAL error message

Edit

o Note: The client doesn't resend the request after it has acknowledge the fatal message.

25.6 Document management helper functions for C# plugins

25.6.1 CodiacSDKApi.CopyDocumentToDevice(filePath, fileDescription,
documentFamily, documentCategory)

e Purpose: Copies document to a specific device, the family and category are optional
parameters, if they are not specified the document is copied according to the parameters in
the JsonKeeper.

e Return: Returns the file container ID if successful, otherwise an empty string is returned.
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e Note: The example for this function is provided together with the
“AddDocumentToReturnList” function example.

25.6.2 CodiacSDKApi.AddDocumentToReturnList(documentiD)

e Purpose: Adds the file container ID to the JsonKeeper and later in the response of the
extension function.

e Return: Returns “true” if successfully executed, otherwise “false” is returned.
e Example:
£l
filePath = "C:\\Do

fileDescription =

documentFamily = "
documentCategory =

pi.CopyDocumentToDevice(filePath, fileDescription);

Api.AddDocumentToReturnList(fileID);
ID: {fileID}. Added to return list: {isAdded}.");
fileID = Cod pi.CopyDocumentToDevice(filePath, fileDescription, documentFamily, documentCategory);

isAdded = JKApi.AddDocumentToReturnList(fileID);
Log($"File iner ID: {fileID}. Added to return list: {isAdded}.");

return Datal erHelpers.PrepareResponse(status:

25.6.3 CodiacSDKApi.GetDocumentFromDevice(fileContainerlD,
filePath)

e Purpose: Loads the document with the specified file container ID in the specified path.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.
e Example:

"1111";
filePath = "D:\\Users

isloaded =
Log($"File con

return Datalos

25.6.4 CodiacSDKApi.DeleteDocumentFromDevice(fileContaineriD,
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performHardDelete)

e Purpose: Sets the file container “Active” flag to “false” or deletes the file container
completely, it depends on the value of the “performHardDelete” parameter.

e Returns: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:

\pi.DeleteDocumentFromDevice(filelD, ¥;
: {fileID}. Is soft deleted: {isDeleted}"};

)i.DeleteDocumentFromDevice(filelD, );
Log($"File container ID: {fileID}. Is completely deleted: {isDeleted}"};

return DataloaderHelpers.PrepareResponse(status: message: "OK", data:

25.6.5 CodiacSDKApi.SearchForDocument(documentFamily,
documentCategory, kp1, kp2, kp3, kp4, kp5, description)

e Purpose: Searches for file containers using the function parameters as search parameters. If
a function parameter is an empty string that field will not be included in the search.

e Return: Returns serialized JSON array containing information about the file containers that
match the search parameters.

e Example:

fileRootPath = "D:\\Users\\spoposki\\Desktop\\";
description ;

files = Codiac i.SearchForDocument("", "", """, "", "", "", "", description);
($"Files: {files}”

ay filesArray = JArray.Parse(files);
h (JObject file in filesArray)

ded

”I+ilePath = fileRootPath + file["container file name"].ToString();

i.GetDocumentFromDevice(file["1id"].ToString(), filePath);

): {file["id"]}. Is isloaded: {isloaded}. Location: {filePath}");
1
J

25.6.6 CodiacSDKApi.SetDocumentKeyParts(fileContainerlD, kp1, kp2,
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kp3, kp4, kp5)
e Purpose: Sets the file container key parts.
e Return: Returns “true” if successfully executed, otherwise “false” is returned.

e Example:

isset = i i.SetDocumentKeyParts(fileID, kpi, kp2, kp3, kpd, kp5);
Log($"Key parts : {isSet}”);

return DataloaderHelpers.PrepareResponse(status:

25.7 Database helper functions for C# plugins and C# AF extension
functions

25.7.1 DBCursor

e Purpose: store the query results of CodiacSDKApi.ExecuteSql ; and able to fetch row
sequentially from that query results

e Properties:
o Size property refers to number of rows (read only)
o Position property refers to position of cursor in query results

o ColumnNames property returns the column names of query results. The column names
are in alphabetic order.

e Methods:

o FetchOne method returns row (in list of columns); and next fetch_one() call returns next
row. Note that the column names are in alphabetic order.

e Note: See the example of CodiacSDKApi.ExecuteSQL function for usage
25.7.2 CodiacSDKApi.ExecuteSQL(sqlQuery, dbConnector)

e Purpose: query the database by running SQL query to Codiac database or to other database
(with DB connection information)

e Note: dbConnector parameter is optional and default to null which means to connect to
Codiac database
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e Example: This example run SQL query to a database (with DB connection information) and
dump the first row result.

DbCennector dbConnector = new DbConnector()
1
DbTypeStr = "Postgres”,
DbName " u
DbUser
DbPass r s
DbPort = "5432",
DbAddress = "

s

£

»

¥

DbCursor sqlResult = CodiacSDKApi.ExecuteSql({"SELECT * FROM \"PolicyAgent\"", dbConnector);
Log($"DB Cursor size: {sglResult.Size}");

IEnumerable<string: columnNames = sqlResult.ColumnNames;
IEnumerahle<strings fetchedsSql = sqlResult.FetchOne();

Log("DE fetch cne: [" + string.Jloin(",", fetchedsgl) + "1");
Log($"Position after fetching the result: {sqlResult.Position}");

sqlResult.Position = @;
Log(%"Position result: {sqlResult.Position}");

25.8 Other CodiacSDK helper functions for C# plugins and C# AF
extension functions

25.8.1 CodiacSDKApi.SendEmail(to, subject, body)

e Purpose: send an email to recipient with subject and message

e Example: This AF extension function example sends an email with recipient from
“Alias.EmailSendTests.recipient” alias, subject from “Alias.EmailSendTests.subject” alias
and message from “Alias.EmailSendTests.body” alias.

AliasValue recipient = GetValueFromMap(“Alias.EmailSendTests.recipient™);
AliasValue subject = GetValueFromMap(“"Alias.EmailSendTests.subject™);
AliasValue body = GetValueFromMap(“Alias.EmailSendTests.body");
CodiacsDapi.SendEmail (recipient.Value, subject.Value, body.Value);

25.8.2 CodiacSDKApi.SendEmail(to, subject, body, , attachments)

e Purpose: Sends an email to recipient with subject, message and attachments. The
attachment parameter is a delimited string of file container IDs.

e Return: A serialized JSON with details.

e Example:
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to = "sla
subject
body = "B

files = "1178;1179;1188";

pi.SendEmail(to, subject, body, files);

return Data rHelpers.PrepareResponse(status:

25.8.3 CodiacSDKApi.SendSms(to, body)

e Purpose: send SMS message to recipient with message

e Example: This example send SMS message to 5556789090 (not a real phone number). Only
US numbers are accepted.

CodiacsDKApi.SendSms (5556789898, "This is a test message.™)};

25.8.4 CodiacSDKApi.GenerateReport(reportName, inlineJson,
isSaveToXml)

e Purpose: generate report PDF file from report template (client report builder)

e Note: The isSaveToXml default to false; if set to true, the report are save to XML file and is
not generated to PDF.

e Example: This example generate report from report template “Test CrunchF Report” with
JSON data from an alias view data.

var aliasViewData = jsonParams["alias_view_data"];

string inlineJdson = (aliasViewData.Type == JTckenType.Array &% aliasViewData.HasValues
? aliasViewData.First()}.ToString{Formatting.None)
: aliasViewData.ToString(Formatting.None));

return CodiacsDKApi.G@enerateReport("Test CrunchF Report™, inlinelson);

e Example: Another example that creates JSON data from aliases.
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// dependency alias

AliasValue agent =
AliaszValue owner =
AliaszValue addressl
AliaszValue address2

address3
contract
annuitan

AliasValue
AliasValue
AliasValue
AliasValue

ff list of aliases
Jobject jsonInput =
1
{ "alias.Crunch
{
{ "alia
{ "alia
{ "alia
{ "alia
{ "alia
{ "alia
{ "alia
{ "alia
b

1i

/! generate report
CodiacsDKApi.Genera

maturityDate = GetValueFromMap(

es
GetValueFromMap("Alias.Crunch.8gent™);
GetValueFromMap("Alias.Crunch.Owner™};
GetValueFromMap("Alias.Crunch.address1’
getValueFromMap("Alias.Crunch.Address2"
getValueFromMap("Alias.Crunch.Address3"
GetValueFromMap("Alias.Crunch.Contract™);
t = GetValueFromMap(“Alias.Crunch.Annuitant™

H

/H
= /H
:I.

¥

|H

lias.Crunch.MaturityDate™};

in json (in Alias View 150N format)
new JObject

", new JObject

Crunch.
Crunch.
Crunch.
Crunch.
Crunch.
Crunch.
Crunch.
Crunch.

5.
5.
5.
5.
5.
5.
5.
5.

Agent", agent?.Value 7},
Owner", owner?.Value },
Address1", addressl?.Value
Address2", address2?.Value
Address3", address3?.Value
Contract™, contract?.value 7},
Annuitant™, annuitant?.value 7},
MaturityDate", maturityDate?.Value },

teReport(“"Test Crunch Report", jsonInput.ToString());

25.8.5 CodiacSDKApi.GenerateReport(reportName, inlineData, delimiter,

isSaveToXml)
[ J
[ ]

not generated to PDF.
[ ]

Purpose: generate report PDF file from report template (client report builder)

Note: The isSaveToXml default to false; if set to true, the report are save to XML file and is

Example: This example generate report from report template “Test CrunchF Report” with

values from vector of delimited values. The delimiter used '|'.

string[] inlineData

1
"Contract|FundNo|Description|fmount™,
"Contract A|CAL|Test contract A - 1|123.45",
"Contract A|CA2|Test contract A - 2|3.45",
"Contract B|CBLl|Test contract B - 1|g45",
"Contract C|CCLl|Test contract € - 1|7.89"

s

[/ generate report

CodiacSDKApi.GenerateReport(“Test
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25.8.6 CodiacSDKApi.ExecuteJson(jsonRequest)
e Purpose: call Codiac service by executing JSON request

o Example: This example calls GetJobsScheduleList function of JobsScheduler service to get
list of jobs. A JSON request is created with func name parameter and lib_name parameter.

// create json request
Jobject request = new JObject

1
requestbody”™, new J0Object
{ "requestbody” b
1
{ "func_name”, “GetJobSchedulelList" },
{ "lib_name", “CodiacSDK.zlobsScheduler™ }
b
¥
I§

[/ execute service to get Jobs
Jobject response = CodiacSDKApi.Executelson(request);

e Note: The user\session parameters are filled up at service process.

25.9 SQL query with C# native database modules

Codiac SDK provides database helper functions that can access Codiac database and other
databases. In addition, the user can add database module to plugin\module project with NuGet
package manager.

The DirectSql project (C# plugin example project) contains example source code on how to query
the databases with native database modules.
e PostgreSQL

The npgsql module can be use to query PostgreSQL database. To add this module to your
project, go to NuGet Package Manager and install Npgsql 3.2.7 which is for Net Framework
45.2

Mpgsqgl x - & Dlncludeprerelease Package source: nugetorg -~ {

!  Npgsql © by Shay Rojansky, Yoh Deadfa © v3.2.7

@ Npgsql
pgsql is the open source NET data v5.0.5 . . :
provider for PostgreSQL. Installed: 3.27 Uninstall

Version:  Latest stable 5.0.3 - Update
Npgsql.EntityFrameworkCore.Post v5.0.6 P

PostgreSOL/MNpgsql provider for Entity

Below is the sequence for npgsql module to query database:
1. Create “NpgsqlConnection” object with database connection string

2. Call “OpenAsync” function asynchronously on “NpgsqlConnection” object

171
\ App



\ App

Plugins and Alias Framework Extension Functions

Create “NpgsqlCommand” object with SQL query command

For SQL query without result,

a) Call “ExecuteNonQueryAsync” function on “NpgsqlCommand” object
For SQL query with results,

a) Call “ExecuteReaderAsync” function asynchronously on “NpgsqlCommand”
object

e This returns a reader object.

b) Call “ReadAsync” function on reader object to fetch query result

See the PostgreSqlAsync function of DirectSql project for full example.

See the https://www.npgsql.org/doc/index.html for full details on how to use npgsql module.

e MySQL

The MySql.Data module by Oracle can be use to query MySQL database. To add this
module to your project, go to NuGet Package Manager and install MySQL.data v8.0.11
which is for Net Framework 4.5.2.

My5glData

x - & D Include prerelease Package source: nugetorg - §F

weo: MySql.Data @

MySql.Data @ by Oracle, 23.6M dow @ v8.0.11

@ MySql.Data.MySqlClient .Net Core Class va.0.25
Library

Installed: 2.0.11 Uninstall

Version:  Latest stable 8.0.25 - Update

fvad Microsoft.EntityFrameworkCore @ v5.0.6

Entity Framework Core is 8 modern object-

Below is the sequence for MySql.Data module to query database:

1.

2
3.
4

Create “MySqlConnection” object with database connection string
Call “Open” function on “MySqlConnection” object

Create “MySqlCommand” object with SQL query command

. For SQL query without result,

a) Call “ExecuteNonQuery” function on “MySqlCommand” object
For SQL query with results,
a) Call “ExecuteReader” function on “MySqlCommand” object

e This returns a reader object.

b) Call “Read” function on reader object to fetch query result

See the MySqlSync function of DirectSql project for full example.

See the https://dev.mysgl.com/doc/connector-net/en/connector-net-proeramming.html for
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E Oracle.ManagedDataAccess.Core @ by Oracle, 6.64M v3.21.1

173

@ Oracle Data Provider for NET, Managed Driver for Oracle
Database.

full details on how to use MySql.Data module.

MS SQL Server

The built-in System.Data.SqlClient of Net Framework can be use to query MS SQL Server
database.

using System.Data.5glClient;

Below is the sequence for MySql.Data module to query database:
1. Create “SqlConnection” object with database connection string
2. Call “Open” function on “SqlConnection” object
3. Create “SqlCommand” object with SQL query command
4. For SQL query without result,
a) Call “ExecuteNonQuery” function on “SqlCommand” object
5. For SQL query with results,
a) Call “ExecuteReader” function on “SqlCommand” object
e This returns a reader object.
b) Call “Read” function on reader object to fetch query result
See the MsSqlServerSync function of DirectSql project for full example.

See the Microsoft Documentation (https://docs.microsoft.com/en-us/documentation) to find
out on how to use SqlClient APIs.

Oracle

The Oracle.ManagedDataAccess module can be use to query Oracle database. To add this
module to your project, go to NuGet Package Manager and install
Oracle.ManagedDataAccess v19.11.0.

Oracle.Managed X - Dlncludeprerelease Package source: nuget.org = F

= E Oracle.ManagedDataAc... &

Oracle.ManagedDataAccess @ by Oracle, 6.96M dc @ v19.11.0

Installed: 13.11.0 Uninstall

Version: 19.11.0

Below is the sequence for Oracle.ManagedDataAccess module to query database:
1. Create “OracleConnection” object with database connection string
2. Call “Open” function on “OracleConnection” object
3. Create “OracleCommand” object with SQL query command
4. For SQL query without result,
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a) Call “ExecuteNonQuery” function on “OracleCommand” object
5. For SQL query with results,
a) Call “ExecuteReader” function on “OracleCommand” object
e This returns a reader object.
b) Call “Read” function on reader object to fetch query result
See the OracleSqlSync function of DirectSql project for full example.

See the Oracle Documentation (https://docs.oracle.com/en/database/oracle/oracle-data-
access-components/index.html) to find out on how to use Oracle.ManagedDataAccess APIs.
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26 Debugging C# plugin or AF extension module
Prerequisite before staring the debugger:
e the plugin or module are build with debug symbols

e the plugin (DLL or so) file to be debugged is in <service directory>\plugins\net
directory

e the module (DLL or so) file to be debugged is in <service directory>\Modules\net
directory

e service is running
Steps to run Visual Studio debugger:

1. Insert System.Diagnostics.Debugger.Launch(); to where you want to start the debug. This
will invoke debugger at run-time.

[Method("example plugin to run SQL select query™)]
public J0bject SelectCrunch(J0bject jsonParams)

{

System.Diagnostics.Debugger. Launch();

// Select SQL syntax is:
// SELECT "table name"."Column name™ FROM "table name"

string sqlQuery =

" SELECT \"Crunch\".\"Contract\"”,” +
VCrunchy" A\ "Ownery™ AS \"Person\"," +
V'Crunchy" . \"MaturityDate\" AS \"Date\"," +
R e TR REL™ A" A" AT V" Ammamd T

2. Build plugin or AF extension module and copy the output DLL files to <service

directory>\plugins\net directory (if plugin) or <service directory>\Modules\net
directory (if AF extension module)

3. Execute the plugin or module function. This will prompt a Just-In-Time debugger window.
Click Yes.
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3] Visual Studio Just-In-Time Debugger ¥

m An unhandled Microsoft .NET Framework exception occurred in
ScriptExecutorNet.exe [13788].

The Just-In-Time debugger was launched without necessary security
permissions. To debug this process, the Just-In-Time debugger must be run as
an Administrator. Would you like to debug this process?

¥ Yes, debug ScriptExecutorNet.exe

— No, cancel debugging

View process details

4. Select a Visual Studio debugger instance.

Choose Just-In-Time Debugger Pl

&n unhandled Microsoft .MET Framework exception occurred in
ScriptExecutorMet.exe [13788].

Available Debuggers:

New |n513nu:E Df Mln:ru::snf't Visual smdm 2015
Mew instance of Visual Studio Community 2017 (2)

Set the currently selected debugger as the default.

[] Manually choose the debugging engines.

Cancel

5. At this point, the debugger should stop at Debugger.Launch().
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Process: [18196] ScriptExecutorMet.exe - Lifecycle Events = Thread: | [11224] Main Thread -

UnitValues.cs 8 R X

[#] UnitValues = *3 UnitValues.UnitValues = @ SelectCrunch(JObject jsonParams,
293 [ }
294
295 [Method{"example plugin to run SQL select query™)]
296 = public JObject SelectCrunch(JObject jsonParams)
297 {
> 298 System.Diagnostics.Debugger.Launchi);
299
3ee Jf Select SQL syntax is:
381 /f SELECT "table name"."Column name" FROM "table name” i
3z
383 string sgqlQuery =
3p4 " SELECT “"Crunch“\".\"Caontract","™ +

6. You can step thru the code (F10 — step over, F11 — step into) and see the variable values in

watches.
Process: [18196] ScriptExecutorMet.exe r Lifecycle Events = Thread: |[11224] Main Thread -
UnitValues.cs 8 & X -
[#] UnitValues - ¥ UnitValues.UnitValues = @ SelectCrunch(JObject jsonParams] -
—— et —rreET— =
318 DbPort = "5432", 2
319 DbAddress = "192.168.188.284" =
320 i ¥
321
322 f/ execute SQL query
323 DbCursor sqlResult = CodiacSDKApi.ExecuteSql(sqlQuery, dbConnector); |
324
B 325 Log($"DB Cursor size: {sqlResult.Size}"); Z2327mselapsed
326
327 IEnumerable<string® columnMNames = sglResult.ColumnNames; n
328 IEnumerable<string» fetchedSql = sgqlResult.FetchOne(); =
00% =~ 4 >
Mame Value
______ ol sqlResult {Codiac5DE.MNetWrapperfpi.DbCursor}
b M ColumnMames {Systern.Ling.Enurmnerable. WhereSelectEnumerablelterator< Mewtonso
A Position 0
M Size 4
W _position 0
b @ listResult {f{ { "Amount": "5$1200000", "Contract™: "SAMPLEVUL", "Date":

7. To end debugging, go to Debug menu and select Detach all.
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27 Remote Debugging C# plugin and AF extension functions

Full instruction for the remote debugging for the C# applications can be found on the Remote
Debug a C++ Project - Visual Studio (Windows) | Microsoft Learn page.

27.1 Required tools
Download and install the tools below on the remote machine:

e Remote Debugger
The Remote Debugger can be downloaded at the following link: Remote Debug a C++
Project - Visual Studio (Windows) | Microsoft Learn

27.2 Tool configurations

27.2.1 Install Remote Debugger

To set up the tool for remote debugging, follow the steps below:
1. Download the Remote Debugger.
2. Install the Remote Debugger on the remote machine.
3. Launch the Remote Debugger on the remote machine.

Recently added

Remcte Debugger

The Remote Debugger working screen will be displayed as follows:

I Visual Studic 2019 Remote Debugger (Administrator) — O X
File Tools Help

Date and Time Description
127.03.2024 8:36:49 Msvsmon started a new server named "WSAMZN-HELT22AL:4024', Waiting for new connections.

In the Remote Debugger working screen, perform the following actions, to configure the access to

the Remote Debugger:
1. Inthe Menu, click the Tools menu section and select the Options... menu item. The Options
pop-up window opens.
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Options ? X s

TCP/IP port number: 4024 |

Authentication mode

(®) Windows Authentication Permissions. .. |

() Mo Authentication

Allow any user to debug

Maximum idle time (seconds): 0

QK Cancel

In the Options pop-up window, fill in the necessary fields:
e TCP/IP port number — the communication endpoints that applications use to coordinate
and establish communication over a network using the TCP/IP protocol suite.

Based on the desired security level select:
e the Windows Authentication access and set the Permissions to a user,
or
e the No Authentication access for the remote debugging.

After the above-mentioned options are set, the remote machine will be ready to accept the Remote
Debugger’s requests.

27.3 Debugging

On the local machine where plugins or modules were created, users just need to select the process in
the Visual Studio. The Remote Debugger will be attached to the selected process. For that:

1. Launch Visual Studio.

2. Click the Debug section on the menu, and select the Attach to Process... menu item.
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Da File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help

SLLE ' - Codiac.HTTPService - p L

Graphics ’

P Start Debugging F5
P Start Without Debugging Ctrl+F5

fﬂ—l Performance Profiler... Alt+F2

fﬂ—l Relaunch Performance Profiler Shift+Alt+F2
Launch Python Profiling...

Attach to Process... Chrl+Alt+P
Other Debug Targets 4

By

Step Into F11

oJ [T

Step Over F10

Mew Breakpoint 4
Delete All Breakpoints Ctrl+ Shift+F9
Enable All Breakpoints

Disable All Breakpoints

Q%%

- e x X

ra
Import DataTips ...

£} Options...
M Codiac HTTPService Debug Properties

The Attach to Process pop-up window opens.

Attach to Process ? >

Connection type: Remote (no authentication) ~

Connection target: | 10.0.1.9 ~ Find...

Connection type information

The 'Remote (no authentication)' connection should never be used on a network that might have hostile traffic. Use 'Default’ connection
where possible.,

Attach to: Mative code Select...

Available processes

Filter processes P~

Process D Title Type User Name Session

Show processes from all users Refresh

Attach Cancel

3. In the opened Attach to Process pop-up window, select:
o the Remote (No authentication) debugger type from the Connection type drop-
down list,
o the remote machine IP address from the Connection target drop-down list, and
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o press the ENTER key.

The debugger will connect to the remote machine, and the list of available processes that the
debugger can be attached to will be shown.

Connection type: Remote (no authentication)

Connection target: 10.0.1.9:4024 hd Find...

Connection type informatien

The 'Remote (no authentication)' connection should never be used on a network that might have hostile traffic, Use 'Default’ connection
where possible,

Attach to: Mative code Select...
Available processes
Operation taking longer than expected
Process o} Title 0 A remote operation is taking longer than expected,
Show processes from all users Refresh
Attach Cancel

tited with rode A (Ax@).

4. In the available processes list, select the Codiac. HTTPService.exe process, and click
the Attach button.
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