APL64 Cross-platform Component
as an Azure Function Application
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Overview

An APL64 Cross-platform component (CPC) can be the basis of a ‘server-less’ web application.
APL64 programmer-defined functions support the algorithmic, calculation and other selected
portions of the application, such as data persistence, output generation, etc.

The application is ‘server-less’ because the application will run only when there is a user request for
it. The application does not require a ‘24-7’ dedicated web server running even when there are no
users. The cost to expose a ‘server-less’ application is generally based on the actual resources used
to run the application by an end user.

Such an application is automatically scalable from a no, a few, or many end users, without excess
costs for ‘idle’ web servers.

The technology to create a ‘server-less’ application is available in Microsoft Azure Function, Google
Cloud and AWS Lambda. This example illustrates an APL64 CPC exposed as a Microsoft Azure
function. In these environments, the same APL64 CPC can be transparently used.
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https://learn.microsoft.com/en-us/azure/azure-functions/functions-overview?pivots=programming-language-csharp
https://cloud.google.com/
https://cloud.google.com/
https://aws.amazon.com/pm/lambda/?trk=8567f554-501a-4344-8225-14bff7b2aa90&sc_channel=ps&s_kwcid=AL!4422!10!71674651309632!71675180089924&ef_id=36a750d58f461b90b8da377f4fca43d2:G:s&msclkid=36a750d58f461b90b8da377f4fca43d2

Microsoft Azure is a cloud-based application platform. An Azure Function is server-less application
with minimal infrastructure and production costs dependent on actual client usage. In this example
a Azure Function project is created with calculation functionality provided by an APL64 cross-
platform component (CPC).

The event which causes the Azure function to run is a ‘trigger’. An Azure function can be triggered in
many ways, including timer, http web request, mobile application, another web server, a request
from a different Azure Function, a desktop application, etc.

In this example the application is triggered by a client’s web request. The web request is initiated by
browsing to a url for the Azure function application. The web request triggers the first Azure function
in this example to present an html page for application-specific user input. When the user submits
the input, another Azure function calculates the desired results, and prepares the browser response
for the user.

In this example the APL64 cross-platform component (CPC) exposes two APL64 programmer-
developed, public functions which provide the application’s calculation functionality.

Developing an Azure Function application involves APL64 and Microsoft .Net technology. In this
example Microsoft Visual Studio 2022 is used to develop the application. Microsoft Visual Studio
Community version and Visual Studio Code are available at no cost.

Download the Example Application
Download the example source code here:
http://apl2000.com/APL64/UserDocumentation/APL64CpcAzureFunction.zip

Expand the zip-format file to c:\, so that it is easy to follow this document. The compiled portions of
the application are not included in the zip-format file. To be able to run the application follow the
directions in each step of this document. Some steps have already been applied to the downloaded
application. The documentinstructions provide the steps to a complete sample application without
downloading the zip-format file.

Create the Azure Function Application in Visual Studio

Open Visual Studio, without creating a project, and check that the version is at least ‘Version
17.12.4’ and that the Visual Studio project templates are up to date:
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https://azure.microsoft.com/en-us/resources/cloud-computing-dictionary/what-is-azure/?msockid=1617c60cb5356a39162dd583b1356443
https://learn.microsoft.com/en-us/azure/azure-functions/functions-overview?pivots=programming-language-csharp
https://learn.microsoft.com/en-us/azure/azure-functions/functions-triggers-bindings?tabs=isolated-process%2Cnode-v4%2Cpython-v2&pivots=programming-language-csharp
https://visualstudio.microsoft.com/vs/community/
https://visualstudio.microsoft.com/vs/community/
https://code.visualstudio.com/

Options

Search Options (Ctrl+E) P Manage Azure Functions toolsets and templates

b Environment Check for updates

|Cﬂeck for unused toolsets

4 Projects and Solutions

-

s

- v v v

General

ASP.MET Core

Azure Functions

Build And Run
Locations

SDK-Style Projects
Service Dependencies
VE Defaults

VC++ Project Settings
Web Package Management
Web Projects

Source Control
Work ltems
Text Editor
Debugging

Azure Functions teolsets and templates Preserve toolsets used by other Visual
are up to date.

Studie versions

In Visual Studio 2022, create a new project using the Azure Functions template:

- O
Create a new project
p J Azure x |'| Clear all
H # - -
Becent prOJE‘Ct temp|ate5 = All platferms Console
Mo exact matches found
Azure Functions c#
Other results based on your search
B Console App & < > Azure Functions
Aternplate to create an Azure Function project.
= ASP.MET Core Web App c#
* (Razor Pages) ’ c# Azure Cloud
i Class Library s a Azure Resource Group (extended support)
This template creates an Azure Resource Group deployment project. NOTE: We
i . recommend Bicep instead for new projects because it offers the same capabilities as
-l WPF Application = ARM temnplates and the syntax is easier to use. To learn more, see https://aka.ms/
bicep.
@& Blazor Web App = # Azure Cloud
] ASP.MET (.:ore Web App s ﬁ Azure Weblob ((MET Framewerk)
(Model-View-Controller) =) A project template for creating WebJobs which allow you to run programs in your
Azure Web Apps.
@ Blazor WebAssembly cs
Standalone App ’ c# Azure Cloud
& ASP.MET Core Web AP c# ﬁ Azure Weblob (.NET Framework)
=) A project template for creating Weblobs which allow you to run programs in your
Back ‘ ‘ MNext

Complete the configuration dialog:

©APLNext LLC - All Rights Reserved - 2/13/2025 - Pg: 3




Configure your new project

Azure Functions & Azre  Cloud

Project name

| APLEACpcAzureFunction| |

Location

o 1 ]

Solution name (@)

| APLBACpcAzureFunction |

l:‘ Place soluticn and project in the same directory

Project will be created in "CAAPLBACpcAzureFunctionAPLE4CpcAzureFunctiony,”

Complete the additional information dialog. lin this example an HTTP Trigger is illustrated. The
‘Anonymous’ authorization level is selected for design and debugging purposes. In a production
environment a more secure authorization level is recommended.
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Additional information

Azure Functions & Azre  Cloud

Functions worker (i)

| MET 8.0 Iselated (Long Term Support) v|
Eunction @
| Http trigger v|

D Enlist in .MET Aspire orchestration (Preview) (0
Use Azurite for runtime storage account (AzureWebJobsStorage) (@)
D Enable container support (&)

Authorization level (D

| Anocnymous |v|

Back ‘ ‘ Create

Rename the ‘Functioni.cs’ and included class source code in the APL64CpcAzureFunction project
to ‘AzureFunctions.cs’:
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Solution Explorer

Flo- 5060 |[u| »=]

| Search Selution Explorer (Ctrl+;)

&3 Solution 'APLE4CpcAzureFunction' (2 of 2 projects)
) GitHub Actions
4 g < APL6ACpcAzureFunction
B Connected Services
b &0 Dependencies
b &3] Properties
b @ clidriver
4 & 1 Html
&[] RequestSquareRoot.html
a [ .gitignore
P~ C# AzureFunctions.cs
& host.json
e [1] local.settings.json
P ac# Program.cs
4 g [c#] APLBACpcSquareRoot
b &0 Dependencies
4 8 [0 APLBACpc
b aEd Src
b ED Tgt
b @ clidriver
& C# SquareRootCalc.cs

Add the Html folder to the APL64CpcAzureFunction project:
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Selution Explorer

A o538 [w| &=

| Search Selution Explorer (Ctrl+;)

& Solution 'APLEACpcAzureFunction' (2 of 2 projects)
C) GitHub Actions
4 g APLB4ACpcAzureFunction
B cus Connected Services
b &8 Dependencies
b 837 Properties
b @ clidriver
4 8 1 Html
& )] RequestSquareRoot.html
&[] .gitignore
[« C# AzureFunctions.cs
& [t] hostjson
e [i)] local.settings.json
P & C#H Program.cs
4 & [c#] APLBACpcSquareRoot
b & Dependencies
4 8 [ APLBACPC
boaEd Src
b ED Tgt
b g clidriver
b & c# SquareRootCalc.cs

Add the ‘RequestSquareRoot.html’ web page into the Html folder of the APL64CpcAzureFunction
project:
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Solution Explorer

Ao 500 ||| »=]

| Search Selution Explorer (Ctrl+;)
a3 Solution 'APLE4CpcAzureFunction’ (2 of 2 projects)
) GitHub Acticns
4 g8 - APL6ACpcAzureFunction
P e Connected Services
b & Dependencies
b 830 Properties
b & clidriver
4 & 1 Html
&[] RequestSquareRoot.html

a [ .gitignore
P« C# AzureFunctions.cs

& host.json

e local settings.json
P & CH Program.cs

4 & [c#] APLBACpcSquareRoot
b &0 Dependencies
4 8 1 APLBACpC
boaEd Src
b E3 Tot

b @ clidriver
B & C® SquareRootCalc.cs

Replace the source code of the ‘RequestSquareRoot.html’ web page into the Html folder of the
APL64CpcAzureFunction project with:

<!DOCTYPE html>

<html lang="en" xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<meta charset="utf-8" />
<title>APL64 CPC - Azure Function</title>
</head>
<body>
<p>Obtain Square Root</p>
<br />
<p> Enter non-negative number></p>
<form action="/api/CalculateResult" method="post" enctype="application/x-www-form-
urlencoded">
<label> doublelnput:</label> <br />
<input type="text" name="doublelnput" id="doublelnput" placeholder="doublelnput >= 0" />
<input type="submit" value="Submit" />
</form>
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</body>
</html>

CpcAzureFunction - RequestSquareRoot.html

RequestSquareRoothtml + X
<!DOCTYPE html=

<html lang="en" xmlns="http://wew.w3.org/1999/xhtml">

<head=

<meta charset="utf-a" />

<title=>APL6Y CPC - Azure Function</title>
</head>
<body=

<p=0Obtain Square Root</p=

=10 0N & Wk =

<br />
<p> Enter non-negative number=</p=
<form actien="/api/CalculateResult" method="post" enctype="application/x-wew-form-urlencoded">
<label> doubleInput:</label> <br />
<input type="text" name="doubleInput" id="doubleInput" placeholder="doubleInput >= @" /=
<input type="submit" value="Submit" />
</form>
</body>
</html3|

v
@ Mo issues found Ln: 18  Ch: &8 SPC CRLF

Set the Properties | Build Action of the ‘RequestSquareRoot.html’ file to ‘Content’ and its ‘Copy to
Output Directory’ setting to ‘Copy always’. These settings assure that when the Azure functionis run,
the ‘RequestSquareRoot.html’ page text can be served to the user as a ‘WebResponse’.

Add a ‘class library’ project to the solution, to contain the APL64 CPC:
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Add a new project

Recent project templates

e

i

Azure Functions

Console App

- ASP.MET Core Web App

(Razor Pages)

Class Library

WPF Application

Blazor Web App

- ASP.MET Core Web App

(Model-View-Controller)

Blazor WebAssembly
Standalone App

ASP.MET Core Web AP

c#

c#

c#

[

[

c#

c#

c#

c#

O

Search for templates (Alt+5) 4°|'| Clear all
2 - All platferms - Library -

Hi‘g Class Library

s A project for creating a class library that targets MET or .NET Standard

c# Android Linux macds Windaows Library
ui@ Razor Class Library
) ! A project for creating a Razor class library that targets MET

i

CH»

(%
aiy
CHY;

‘cat
=i

C# Linux macOSs Windows Library Web

WPF Class Library
A project for creating a class library that targets a .MET WPF Application

c# Windows Desktop Library

WPF Custom Central Library
A project for creating a custom control library for MET WPF Applications

c# Windows Desktop Library

WPF User Contral Library
A project for creating a user control library for NET WPF Applications

c# Windows Desktop Library

X

-

Configure the class library project:
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Configure your new project

Classl_ibrary £ Android Linux  mac0s  Windows Library

Project name

| APLE4CpcSquareRoot]

Location

| CAAPLBAC pcAzureFunction

Project will be created in "C:M\APLB4C pcAzureFunction\APLE4CpcSquareRoot)"

o

Provide the additional information for the class library project:
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Additional information

Classl_ibrary £ Android Linux  mac0s  Windows Library

Framework (&)

| .MET 8.0 (Long Term Support) |v|

Back ‘ ‘ Create

Add the APL64Cpc folder and Src and Tgt folders to the APL64CpcSquareRoot project:
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I Solution Explorer * 0 M

Bl o-sa8 [ £=]
| Search Solution Explorer (Ctrl+;) ,D|v|

« [ Solution 'APLE4CpcAzureFunction' (2 of 2 projects)
) GitHub Actions
4 g < APLBACpcAzureFunction
P @ Connected Services
b &0 Dependencies
P &3 Properties
4 & [ Html
a1} RequestSquareRoot.html
&[] .gitignore
P &c# AzureFunctions.cs
& [} hostjson
& [ii] local.settings.json
B acH Program.cs
4 +[c#] APLBACpcSquareRoot
b & Dependencies
4 &[0 APLBACpc
& El Src
Bl Tgt

P +C# Classl.cs

Inthe APL64CpcSquareRoot project, rename the Class1.cs code file and the contained class source
code to SquareRootCalc.cs

Microsoft Visual Studio >

You are renaming a file. Would you alse like to perform a rename in this
project of all references to the code element 'Class1'?

[ ] Don't show again
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File  Edit View Git Project Build Debug Test Analyze
Help

@' |ﬁﬂ'g - v||Debug v||AnyCPU

SquareRootCalc.cs® + ¢ RELIESLIEIE I, 1] AzureFunctions.cs

[E¥] APL64CpcSquareRoot - %APLMCpcSquareRoot.S

{& 1@/ ~ namespace APL6UCpcSquareRoot
2

H" public class SquacsHaapealc

{
}

108% |4 @ No issues found
ErrorList Output Find Symbol Results

[7] Ready

Create the APL64 CPC

In an APL64 Developer version, create the APL64 public functions SquareRootCalculation and

CubeRootCalculation functions.

.Net requires explicit data types for method arguments and results.

Tools  Extensions  Window | o . APL64....nction

Solution Explorer

8lo-s08 [ #=]

| Search Solution Explorer (Ctrl+;)

« [ Solution 'APLE4CpcAzureFunction' (2 of 2 projects)
) GitHub Actions
4 & <7 APL64CpcAzureFunction
b @ Connected Services
b &% Dependencies
b B3] Properties
4 &[0 Himl
a )] RequestSquareRoot.html
a [ .gitignore
b & c# AzureFunctions.cs
a host.json
o [i}] local.settings.json
b & c# Program.cs
4 +[c¥#] APLBACpcSquareRoot
b & Dependencies
4 8 E0 APLBACpc
aEd src
3 Tgt

b +C# SquareRootCalc.cs

§§ master « @ APLB4CpcAzureFunction «

s

~| B APLG4CpcAZureFunction ~ @ U @) GitHub Copilot |2 &7 m

sabueyy 3o  1mio)dx3 uonnjos

In this example the Azure

function provides and expects string data type values, so the APL64 programmer-defined, public
function must use the enstring/destring (</>) functions appropriately.

hasError<0
:TRY

errMsge<"
sgRt<input*0.5
:CATCH
hasError<1
errMsge<[ |EM
sgRt<0
:ENDTRY

:public (double@sqgRt;bool@hasError;string@errMsg)<SquareRootCalculation double@input

hasError<0

:public (double@cRt;bool@hasError;string@errMsg)<CubeRootCalculation double@input
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:TRY

g2

errMsge<"
cRt<input*+3
:CATCH
hasErrore1
errMsge<[ |EM
cRt<0
:ENDTRY
r
{E: APLB4: CAAPLBACpcAzureFunction\APLB4CpcSquareRoot\APLB4CHc\Srd\CPCRoots.wsbd = O X
File Edit Session Objects Tools Options Help
FRUY SR =2¢x o5 MRS e S AT (|
VSquareRo., 4 X | ¥
FRY. AEX@8200=2C X DaER MAER Q@@ mm i i
05 :public (double@sqRt;bool@hasError; str1ng@errMsg)*SquureRnotCulculat1nn double@1an
1 hasError<0
2. :TRY
3 errMsge<'’
4 — sqRt«input*0.5
5:[= :CATCH
6 hasError+«i
7 errMsg<<[JEM
8 sqRt+0
B :enoTrY
{ . >
lom
WCubeRoot.. 4 X ¥
FRd . AAX&8 =2 CLDaEN MEA Q@@ x50
0 ipublic (double@cRt;bool@hasError;string@errMsg)+«CubeRootCalculation double@input
1 hasError+0Q
2 : TRY
3 errMsge<'’
cRt«input*+3
5= :CATCH
6 hasError+i
7 errMsg<<[JEM
8 cRt+0
9 :ENDTRY
[413]
C — )}
<ol JEns

1iCubeRootCalculation SquareRootCalculation

Jusid

3:IS C:\APL64CpcAzureFunction\APL64CpcSquareRoot\APL64Cpe\Sre\CPCRoots. . wsbh

el

|Ready

| | [Hist: Ln: & col: &|Ins |Classic]| | wum | EN_us |
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Save the workspace to the Src folder of the APL64CpcSquareRoot project:

Solution Explorer

A o538 [w-| &=

| Search Selution Explorer (Ctrl+;)
&4 Solution 'APLEACpcAzureFunction' (2 of 2 projects)
) GitHub Actions
4 g8 - APL64ACpcAzureFunction
P e Connected Services
b &8 Dependencies
b 837 Properties
b @ clidriver
4 & 1 Html
& .1 RequestSquareRoot.html
&[] .gitignore
[* « C# AzureFunctions.cs
& [t] hostjson
e Y] localsettings.json
P & C#® Program.cs
4 & [c#] APLBACpcSquareRoot
b & Dependencies
4 &[] APLBACpC
4 5[0 Src
a [ CPCRoots.cpci
& %! CPCRoots.ws6d
b ED Tgt
b @l clidriver
P & C# SquareRootCalc.cs

Use the Options | Create Runtime Assembly | Create Cross-platform Component menu item to
present the CPC creation dialog.

Complete the required entries of the CPC creation dialog.

Click the Create button to create the CPC. Some of the entries are case-sensitive since they are used
in .Net.

Save the completed CPC information to the Src folder of the APL64CpcSquareRoot project
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& APL64: Create Cross Platform Component = O *

CPC Workspace Path *: CAAPLBAC peAzuraFunction\ APLEACpcSquareRoot\ APLEACpc\Src\ CPCRoots wsbd. Open Folder in File Explore

(~) CROSS PLATFORM COMPONENT CONTENT

Cross Platform Component Target Folder *:  CAAPLEACpes ion\ APLEACp: APLE4CpC\ Tgt @ E Folder in File Erpl-;mrl
Cross Platform Component Name *: CPCRoots ] Same as CPC Workspace Name

Cross Platform Component Class Name *:  RootsClass

APLE4 xmil-format Configuration File: Browse || Include APLGS xmi-format Configuration File

Additional Files Required for the Application
Source Path Base Target Path  Target Path Suffix Overwrite

Add One Required Fll_el @ Muttiple Required Files| |Add Folder of Required Files| |Remove All Required Files

() ASSEMBLY META-DATA

Properties.Details: File Description: Calculate roots

X i | APLB4: Create Cross Platform Component >
Properties.Details: Product Name *: APLNext RootCales
Properties.Details: Copyright *: EAPLNaxt LLC

. o ) CPC created: CPCRoots.dll
Properties. Details: File Version *: 0.0.01 Create CPC result: Publish procedure successful

. R Publish output log file: 3 .
Properties. Details: Version: 0001 C\APLE4CpcAzureFunction\APLE4CpcSquareRoot\APLEACP AT 4 Same s File Version

" . 1 gt\CPCRoots.Info.log b
As lyInfo: Company Name °- APLNeit LLC B APLE4 Cross-platform Component: -
AssemblyInfo: Application Description: CMAPLEACpcAzureFuncion'\APLE4CpcSquareRoot\ APLEACp T [] Same as File Description
— gt\CPCRoots.dll —

Assembly Info: Version: 0.0.01 [ Same as File Version
Assembly Info: Newtral Language 1
AssemblyInfo: Description: Calculate roots \ ). [/l Same as File Description

Application lcon File:

Muget Package Guid *: 34204281-347a-43b8-b13d-Tid2deadBocd
Muget Package Id*: APLNext_LLC CPCRoots ] Use CompanyName ComponentMame
{) Nuget Package Files

[

@ New €PC info] |Load cPC Info| [save CPC Infe| * Required Entries
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Solution Explorer

Ao 5060 |[uW| »=]

| Search Selution Explorer (Ctrl+;)
&3 Solution 'APLE4CpcAzureFunction' (2 of 2 projects)
) GitHub Actions
4 g < APL6ACpcAzureFunction
B Connected Services
b &0 Dependencies
b &3] Properties
b @ clidriver
4 & 1 Html
&[] RequestSquareRoot.html
a [ .gitignore
P~ C# AzureFunctions.cs
& host.json
o local.settings.json
P ac# Program.cs
4 g [c#] APLBACpcSquareRoot
b &0 Dependencies
4 8 [0 APLBACpc
4 8 [ Sre
&[] CPCRoots.cpci
ﬂ@ CPCRoots.wsbd
b ED Tgt
b g clidriver
b & c# SquareRootCalc.cs

Publish the APL64 CPC Nuget package

In a production environment the Nuget package may be published to a public or private Nuget
repository. For testing purposes, the Nuget package must be copied to a location on the current
workstation which is not in the Visual Studio solution folder to avoid including unnecessary
components in the project.

Copy the APL64 CPC Nuget package from the Tgt folder of the APL64CpcSquareRoot project to the
APL64 Nuget Package publishing folder:

From:
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CAAPL64CpcAzureFunction\Al X +
& T C J » - APLBACpcAzureFunction > APL64CpcSquareRoot > APL64Cpc » Tgt Search Tgt Q |
@ Mew % ] B = ] L Sort = View (B Details
AzureFunctionl Name - Date medified Type Size
Sre | [] APLMext_LLC.CPCRoots.0.0.0.1.nupkg 2/10/2025 7:20 PM NUPKS File 2,389KB
B CPCRoots.dll Application extens... 27KB
I |J CPCRoots.Infoleg Text Document 1KB
~ [ This PC
> % Windows (C:)
Jitems  1item selected 2,33 MB EI jm}
To:
C:\APL64 Nuget Packages x [EE - B X
<« T (@] [J > ThisPC > Windows(C) > APL64 Nuget Packages Search APL64 Nuget Packages Q |
@ New ¥ O @m @ ®» W T sort = View (B Details
Src Name - Date medified Type Size
| D APLNext_LLC.CPCRoots.0.0.0.1.nupkg 2/10/2025 7:20 PM MNUPKG File 2,389 KB
v [ ThisPC

> Windows (C:)

>  wem FLAC_ MUSIC (G:)

Titem  1item selected 2.33 MB

Set-up the Visual Studio Package Sources

The publish folder containing the APL64 Nuget package must be included in the Visual Studio

‘package sources’:
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Opticns

Search Options (Ctrl+E)

b ¥ 7 ¥ ¥ 7

A T

GitHub

Graphics Diagnostics

IntelliCode

Live Share

Mode,js Tools

MuGet Package Manager
General
Configuration Files
Package Sources
Package Source Mapping

Office Tools

Office Tools (Web)

Python

Service Fabric Tools

SOL Server Tools

Test

Test Adapter for Google Test

Package sources: + || X

Microsoft Visual Studic Offline Packages

CAProgram Files (x86)\Microsoft SDKs\MuGetPackages',
Nuget
https:/fapi.Nuget.org/v3/index.json

Mame: APLB4 Muget Packages

Source: CHAPLB Nuget Packages update

Install the APL64 CPC Nuget package into the Project

Select the Solution node of the Visual Studio Solution Explorer:
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p
Solution Explorer * O X

Ao - s 80)|[w- | £=]
| Search Solution Explorer (Ctrl+;) J:"|'|
& Solution 'APLEACpcAzureFunction' (2 of 2 projects)
4 g < APL6ACpcAzureFunction
b @ Connected Services
b &0 Dependencies
b &3] Properties
b &gl clidriver
4 & [ Htrnl
a )] RequestSquareRoot.htrml
& [ .gitignore
P & C® AzureFunctions.cs
] host,json
& [ local.settings.json
b &c# Program.cs
4 & [c#] APLBACpcSquareRoot
b &#& Dependencies
4 5 [0 APLBACpC
4 87 Src
&[] CPCRoots.cpci
ﬂ@ CPCRoots.wstd
& B0 Tgt
b &gl clidriver
B & C# SquareRootCalc.cs

Use the Tools | Nuget Package Manager | Manage Nuget Packages for Solution menu itemin Visual
Studio to present the Manage Packages for Solution dialog. Select the APL64 CPC Nuget package,
and install it into the APL64CpcSquareRoot project of the solution.

The APL64 CPC is used only in the APL64CpcSquareRootProject, so the APL64 CPC Nuget package
needs to be installed only in that project.
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File Edit View Git Project Build Debug Test Apalyze Tools | 0 Search ~ APL64...ction o 0 %

. &, GitHub Copilot |8 & m

NuGet - Solution & X [ELUEIEIGe: TN RequestiquareRoot.html MAzureFunctions.cs

Extensions  Window  Help
@v |ﬁﬁ-ﬁ’-} |-"v""-||Debug v||AnyCPU -

Browse Installed Updates Consolidate Manage Packages for Solution

|Search (Ctrl+L) P|v| C_,) D Include prerelease Package source: |APL64 Nuget Packages '| %‘

'B APLNext_LLC.CPCRoots

sabueyy un  smuo|dxy uoinjog

e APLNext_LLC.CPCRoots by APLNextLLC  0.0.0.1

Calculate roots Versions: 0

Ii‘ Project
D APLEB4CpchAzureFunction
APLEB4CpcSquareRoot

4

Installed: |not installed

Version: | Latest stable 0.0.0.1

@ Package source mapping is off. Configure

ErrorList Output Find Symbol Results

L.__| Ready i 3& master a '@ APLE4CpchAzureFunction

Update the SquareRootCalc.cs Source Code

Replace the source code in the SquareRootCalc.cs code file in the APL64CpcSquareRoot project
with:

namespace APL64CpcSquareRoot
{

public class SquareRootCalc

{
public SquareRootCalc()

{
Doublelnput =0.00;
SquareRoot = 0.00;
CubeRoot =0.00;
ErrMsg = String.Empty;
}

public double Doublelnput { get; set; }
public double SquareRoot{ get; set; }
public double CubeRoot { get; set; }
public string ErrMsg { get; set; }
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private CPCRoots.RootsClass rootClass = new CPCRoots.RootsClass();
public bool GetCalculations()
{

(SquareRoot, bool hasError, ErrMsg) = rootClass.SquareRootCalculation(Doublelnput);

if (!hasError)
(CubeRoot, hasError, ErrMsg) = rootClass.CubeRootCalculation(Doublelnput);

return hasError;

0 File Edit View Git Project Build Debug Test Anshze Tools [Extensions Window Help | [ Search~  APL84CpchzureFunction R Signin = O x
P@-0 | e Q. P APLE4CpehzureFunction - [> - | BB I o0 % A - & GitHub Copilot |22 &7 m
SquareRootCalecs @ X Solution Explarer - ax
[ APLB4CpcSquareRoot || % APL84CpcSquareRoot SquareRoot Calc A8 o-sa8 - ;« §
(& ]2~ v Namespace APLGUCpcSquareRoot [ search Solution Explorer (Cirl+s) A
1 reference | Jo minutes 5q0 | 1 author. 1 change afi3 Solution 'APLE4CpcAzureFunction’ (2 of 2 projects) E
3 ~ pub'L:Lc c'Lass SquareRootCalc : ©) GitHub Actions 2]
y { 4 8 > APLBACpcAzureFunction 2
0 references | Joz Blaze, 17 minutes ago | 1 author, 1 change b @ Connected Services z
5 v public SquareRootCalc() b &8 Dependencies G
6 { b 857 Properties
7 DoubleInput = 8.00; 4 5 B0 Himl
8 SquareRoot = 0.86; 17 RequestSquareRoot htm
9 CubeRoot = 0.00; a[) giignore
10 ErrMsg = -Empty; b 8 C# AzureFunctions.cs
11 } & [ hostjson
2 o[ localsettingsjson
13 b & Program.cs
This property was last changed by Joe Blaze on 2/10/2025 707 PM. 4 +[E APLEACpCSquareRoot
10 publlc dg (Last 1000 changes in the past 12 months) (Alt=8) b &8 Dependencies
Joe Blaze 17 minutes ago | 1 author, 1 ¢ 4 8B APLBACPC
15 uble CubeRoot { get; set; } » 83 Src
16 pubhc St,.mg E"M & double SquareRootCalc.CubeRoot { get; set; } b BTt
17 b @ clidriver
18 prwate CDCRoots RootsClass rootClass = new CPCRoots.RootsClass(); b B Spmaiarits e
1 inu o | 1 author, 1¢
19 v publlc bnul Get(‘alculat];ni()
20 {
21 (SquareRoot, bool hasError, ErrMsg) = rootClass.SquareRootCalculation(DoubleInput);
22 if (!hasError)
23 (CubeRoot, hasError, ErrMsg) = rootClass.CubeRootCalculation(DoubleInput);

2 return hasError;

ErrorList Output Find Symbol Results
[Z] Ready 0/0 Z 3 1§ master = [ APLBACpcAzureFunction =

The ‘rootClass’ is an instance of the APL64 CPC CPCRoots.RootsClassm which exposes the APL64
SquareRootCalculation and CubeRootCalculation public functions as .Net methods. When the
GetCalculations() method is run, the user input (Doublelnput) is passed to the APL64 public
functions which set the SquareRoot class SquareRoot, CubeRoot and ErrMsg property values.

Add the APL64CpcSquareRoot Project Dependency

Add the APL64CpcSquareRoot project as a dependency of the APL64CpcAzureFunction project:
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Solution Explorer * B

Bl o-s08 [wW- L=
| Search Solution Explorer (Ctrl+;) K

&3 Solution 'APLE4CpcAzureFunction' (2 of 2 projects)
) GitHub Actions
4 & - APL6ACpcAzureFunction
P i Connected Services
I b &4 Dependencies

b 8] Properties | Add Project Reference...
4 & ] Html Add Shared Project Reference...
8/, RequestSquare Add COM Reference...

P :CI::I* iE?EHFZr:ctinns.cs ® Manage NuGet Packages..

a host.json Remove Unused References...

o [t] local.settings.json Collapse All Descendants Ctrl+Left Arrow
P &ac® Program.cs s s

“ qb:;:f:s::::::izﬂm. 3 New Solution Explorer View

4 &[0 APLBACpC
b aEd Src
b ED Tgt
b @l clidriver
P & C# SquareRootCalc.cs

Reference Manager - APL64CpcAzureFunction ?
4 Projects Search (Ctrl+E)
Solution MName Path Name:
APL&4CpcSquareRoot CAAPLB4CpcAzureFunctiom\APLE4CpcSquareRoot\APLB4Cpc.. APLB4CpcSquareRoot

P Shared Projects
| b com
| b Browse

Browse... | | 0K ‘ | Cancel

Update the AzureFunctions.cs Code File

Update (replace) the code in the AzureFunctions.cs code file with:

using Microsoft.AspNetCore.Http;
using Microsoft.AspNetCore.Mvc;
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using Microsoft.Azure.Functions.Worker;
using Microsoft.Extensions.Logging;
using System.Reflection;

using System.Text;

namespace APL64CpcAzureFunction

{

public class AzureFunctions

{

private readonly ILogger<AzureFunctions> _logger;

public AzureFunctions(lLogger<AzureFunctions> logger)
{

_logger = logger;
}

[Function("Getinput")]
public IActionResult RunGetlnput([HttpTrigger(AuthorizationLevel.Anonymous, "get", "post")]
HttpRequest req)
{
_logger.Loglnformation("C# HTTP trigger function processed a request.");
var asmPath = Path.GetDirectoryName(Assembly.GetExecutingAssembly().Location);
var path = Path.Combine(asmPath, "Html/RequestSquareRoot.html");
var htmlText = File.ReadAllText(path);
var contentResponse = new ContentResult()
{
Content = htmlText,
ContentType = "text/html",
StatusCode =200
15
return contentResponse;

}

[Function("CalculateResult")]

public IActionResult RunCalculateResult([HttpTrigger(AuthorizationLevel. Anonymous, "post’,
Route = null)] HttpRequest req)

{

_logger.Loglnformation("C# HTTP trigger function processed a request.");

var doublelnput = req.Form["doublelnput"];
string responseMessage ="";
try

{
var squareRootCalc = new APL64CpcSquareRoot.SquareRootCalc();

squareRootCalc.Doublelnput = Convert.ToDouble(doublelnput);
if (!squareRootCalc.GetCalculations())

{

var sb = new StringBuilder();
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sb.AppendLine($"Input: {doublelnput} Calculated Square
{squareRootCalc.SquareRoot}");
sb.AppendLine("Bonus calculation:");
sb.AppendLine($"Input: {doublelnput} Calculated Cube
{squareRootCalc.CubeRoot}");
responseMessage = sb.ToString();
}
else
responseMessage = $"Exception occurred: {squareRootCalc.ErrMsg}";

}

catch (Exception ex)

{

responseMessage = $"Input invalid: {doublelnput}";

}

return new OkObjectResult(responseMessage);

}
}

}

Root:

Root:
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“ APL84CpcAzureFunction - AzureFunctions.cs®

<7 APLB4CpcAzureFunction - <}gl\f\PL6-¢1Cf:_lc.\?\zureFunction.;\?\zureFunctions -l G _logger
[ 1 "« using Microsoft.AspNetCore.Http;
using Microsoft.AspNetCore.Mvc;
using Microsoft.Azure.Functions.Worker;
using Microsoft.Extensions.Logging;
| using System.Reflection;
" | hsing System.Text;

namespace APLBUCpcAzureFunction
{

LRI - R RN

private readonly ILogger<AzureFunctions> _logger;

1 author, 1 change

bubl ic A_zu.r'Te-Fun ctions (_i Logger<Azure Eunc‘t ions> logger)

_logger = logger;
}

[Function("GetInput")]

red aze, 2 hours ago | 1 author, 1 change
public IActionResult HLlnGetInlet([T—ttpTr‘igger‘(ﬁ\uthm:'iz.1t:ionLe-\:e'L.}-’\non),rlclusI "get", "post")] HttpRequest req)
{

_logger.LogInformation("C# HTTP trigger function processed a regquest.");
var asmPath = Path.GetDirectoryName(Assembly.GetExecutingAssembly().Location);
var
var htmlText = File.ReadAllText(path);
var contentResponse = new ContentResult()
{
Content = himlText,
ContentType = "text/html",
StatusCode = 200
H
return contentResponse;

}

[Function("CalculateResult")]

;)Llet;liEEI.i:‘tiEo:nRL;il_{ggcﬂu-nE_a:'[é'l.l"La:;:!enRg;Esult([HttpTrigger(AuthorizatiunLeve'L,ﬁnonymous, "post”, Route = null)] HttpRequest req)
! _logger. LogInformation("C# HTTP trigger function processed a request.");

var doubleInput = req.Form["doubleInput"];
string responseMessage = "";
try
{
var sguareRootCalc = new APL6YCpcSquareRoot.SquareRootCale();
squ.areRoutCa'Lc.Doub'LeIhput = Convert.ToDouble(doubleInput);
if (!sguareRootCalc.GetCalculations())
{
var sb = new StringBuilder();
sb.AppendLine($"Input: {doubleInput} Calculated Square Root: {sgquareRootCalc.SquareRoot}");
sb.AppendLine("Bonus calculation:");
sb.AppendLine($"Input: {doubleInput} Calculated Cube Root: {squareRoctCalc.CubeRoot}");
responseMessage = sb.ToString();
1
else
responseMessage = $"Exception occurred: {squareRootCalc.ErrMsg}"”;

catch (Exception ex)
{
responseMessage = $"Input invalid: {doubleInput}";

return new OkObjectResult(responseMessage);

The ‘Getlnput’ Azure function reads the text of the ‘RequestSquareRoot.html’ file in the project and
uses that text as the content response of the end user’s request for a square root calculation. The
‘RequestSquareRoot.html’ file text is presented as a web page to the end user.

When the submit button is clicked, the ‘RequestSgareRoot.html’ page directs the end user’s request
for a square root calculation to the ‘/api/CalculateResult’ url which is supported by the
‘CalculateResult’ Azure function:
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“ APLB4CpcAzureFunction - RequestSquareRoot.html

RequestSquareRoot.html &
<IDOCTYPE html>

<html lang="en" xmlns="http://wuw.w3.org/1999/xhtml">

<head>
<meta charset="utf-8" /=
<title>APL6U CPC - Azure Function</title>
</head>
<body>
<p=0Obtain Square Root=/p=
<pr /=
<p> Enter non-negative number=</p=>
<form action="/api/CalculateResult" method="post" enctype="application/x-wuww—form-urlencoded">
<label> doubleInput:</label=> <br /=
=input type="text" name="doubleInput" id="doubleInput" placeholder="doubleInput =>= @" /=
<input type="submit" value="Submit" /=
</form=
</body>
</html=>

=J0h 0 E WK

v
@ Mo issues found Ln: 12 Ch: 3% SPC  CRLF

When the end user provides the input and clicks the submit button, the input is provided to the
‘CalculateResult’ Azure function. After the calculations are completed, the ‘CalculateResult’ Azure
function prepares the response and sends it to the end user’s browser.

The ‘CalculateResult’ Azure function uses the APL64 public functions, exposed as .Net methods in
the APL64 CPC Nuget package to obtain the calculated results. The ‘CalculateResult’ Azure function
returns the result as an ‘OkObjectResult’ message to the client’s browser:
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n APLBACpcAzureFunction - SquareRootCalc.cs

SquareRootCalccs + X

[c#] APLE4CpcSquareRoot - O@APLEACpcSquareRoot.SquareRootCaIc ~|| 1 GetCalculations{)

(& 1 v namespace APL6UCpeSguareRoot
{

2 references | Joe Blaze, 16 hours ago | 1 author, 1 change
public class SquareRootCalc
{
1 reference | Joe Blaze, 16 hours age | 1 author, 1 change
public SquareRootCalc()
{
DoubleInput = 8.68;
SquareRoot = ©.00;
CubeRoot = 0.00;
ErrMsg = LEmpty;
}

4 references | Joe Blaze, 16 hours ago | 1 auther, 1 change
public double DoubleInput { get; set; }
3 references | Joe Blaze, 16 hours ago | 1 auther, 1 change
public double SquareRoot { get; set; }
3 references | Joe Blaze, 16 hours ago | 1 auther, 1 change
public double CubeRoot { get; set; }

4 references | Joe Blaze, 16 hours ago | 1 auther, 1 change
public string ErrMsg { get; set; }

prifte cPCRooffRootsClass rffffcClass = new CPCRoots.RootsClass();

1 reference | Joe Blaze, 16 hours age | 1 author, 1 change

public bool GetCalculations()

{
(SquareRoot, bool hasError, ErrMsg) = rootClass.SguareRootCalculation(DoubleInput);
if (!'hasError)

(CubeRoot, hasError, ErrMsg) = rootClass.CubeRootCalculation(DoubleInput);

return haskrror;

}

Ln: 24  Ch:9%6 BOX 5PC

Run the Application
Click F5in Visual Studio to run the application.

The Azurite Azure emulator creates the urls for the ‘Getlnput’ and ‘CalculateResults’ Azure functions.
In a production application the urls are published by Azure for (authorized) use by the clients of the
application.

In Visual Studio, click F5 to run the Azurite simulator:
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B Select C\Program Files\dotnet\dotnet.exe = [m] *

Azure Functions Core Tools |

Before the application starts, a Windows warning may be presented. Click the ‘Allow’ button to
continue:

‘Windows Security

Do you want to allow public and private
networks to access this app?

Windows Firewall has blocked some features of .NET Host on all
public and private networks

BB NET Host

Publisher Microsoft Corporation

Show more

Allow Cancel

The developer of the application will provide the end user with the url of the application. To simulate
the end user, copy the copy the ‘Getlnput’ link: http://localhost:7167/api/Getlnput, and paste it into
a web browser to run the application:

Paste it into a Web browser and browse to the link, to display the input html-format page:
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http://localhost:7167/api/GetInput

v @ APLB4 CPC - Azure Function x 4+ — O Py

[ € & () localhost:7167/api/Getlnput Vg e} -
|

Obtain Square Root

Enter non-negative number=

doublelnput:
|dm|b|e|nput == || Submit |

Enter a non-negative number into the Html input GUI control, and click the Html Submit button GUI
control to initiate the request to calculate the square root of the input value:

v @ APL64 CPC - Azure Function x + — O P
| &« c (@ localhost:7167/api/Getlnput g "} 2
| Obtain Square Root

Enter non-negative number>

doublelnput:
[2.0 || Submit |
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S M@ @M [3 localhost7167/api/Cale x = — U X

- |
< O (D localhost7167/... @& % Gy o O
@ NyTimes [l CNN AP AP [ 1BO ) GitHub & NOAANJ )

Input: 2.88 Calculated Square Root: 1.4142135623738951

Bonus calculation:
Input: 2.88 Calculated Cube Root: 1.2599210498948732

Browse to the application’s data input url, enter a negative number, and click the ‘Submit’ button:

v & APLE4 CPC - Azure Function ® 4+ — O *
| €« @ (@ localhost:7167/api/Getinput T i} a
|

Obtain Square Root

Enter non-negative number=

doublelnput:

[-2.0 || Submit |
v @ localhostT167/api/CalculateRe: X + - O >
&« c @® localhost:7167/api/CalculateR... ¥¥ 5} -

Exception occurred: DOMAIN ERROR
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Azure Function Deployment

This example is a demonstration project. Significant cosmetic enhancements, security and
validation features need to be added for a production-ready project.

A no-cost Azure subscription is available to test an Azure Function application, and eventually
make it available as a production application to users.

Publishing an Azure Function application is beyond the scope of this document. A basic workflow
for the process of publishing an Azure Function application is available starting with the ‘Publish
the project to Azure’ paragraph in the linked article.

Learn More

Contact support@apl2000.com for assistance using APL64 to create applications like an Azure
Function application.
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