gRPC & APL64 Cross-Platform Component
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Overview

gRPC is a modern open-source high performance Remote Procedure Call (RPC) framework that can runin
any environment. Web services can be exposed to clients using gRPC. Find out more here, here and here.

An APL64 cross-platform component exposes APL64 programmer-developed, APL64 public functions in an
APL64 workspace as a NuGet package. Find out more here.

By following the process described in this document, a simple gRPC web service can be created with its

algorithmic content supported by an APL64 cross-platform component.

Download the Source Code
The source code for this example is available for download:

http://apl2000.com/APL64/UserDocumentation/APL64Cpc gRpcServer.zip

Extract the zip-format file to ‘c:\/

Follow the directions in this document.

Create a gRPC Service

Choose the Visual Studio gRPC Project Template
In Microsoft Visual Studio 2022 select the gRPC project template:

r Al
- O x
Create a new prOJECt Search for templates (Alt+5) P~ Clear all
H Ed - - -
Recent project templates c All platforms Web
A project template for creating a Blazor server app that runs server-side inside an
B Console App c# ASP.NET Core app and handles user interactions over a SignalR connection, This
template can be used for web apps with rich dynamic user interfaces (Uls).
=< ASP.NET Core gRPC Service C# C#  Llinux  mac0S  Windows  Blazor  Cloud  Web
@ Blazor Web App c= @ Blazor Server App Empty
An empty project template for creating a Blazor server app that runs server-side
. inside an ASP.NET Core app and handles user interactions over a SignalR connection,
Fel ASP.NET Core Web API c# This template does not have any content in it,
. Cc# Linux macOs Windows Blazor Cloud Web
9 Class Library cE

gRPC ASP.NET Core gRPC Service

&1 ASP.NET Core Empty = A project template for creating a gRPC service using ASP.NET Core, with optional
suppert for publishing as native AQT,

c# Linux macOs ‘Windows Cloud Service Web

MUnit Test Project

A project that contains MUnit tests that can run on \MET on Windows, Linux and
MacO5s,

[

Cc# Linux macOs Windows Desktop Test Web

=t ASP.NET Web Application (.NET Framework)

Back Mext

|- |

Set Project and Solution Names
Click Next and set project and solution names:
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https://en.wikipedia.org/wiki/GRPC
https://learn.microsoft.com/en-us/aspnet/core/grpc/aspnetcore?view=aspnetcore-8.0&tabs=visual-studio
https://www.codemag.com/Article/2212071/A-Deep-Dive-into-Working-with-gRPC-in-.NET-6
https://aplnow.com/APL64/UserDocumentation/APL64_DEVELOPER_VERSION_CROSSPLATFORM_COMPONENT.pdf
https://aplnow.com/APL64/UserDocumentation/APL64Cpc_gRpcServer.zip

Configure your new project

ASP.NET Core gRPC Service ¢ Lnux  mac0s  Windows

Project name
gRpcSquareRootService

Location
ChgRpcSquareRootService!,

Solution name (@
gRpcSquareRootService

D Place solution and project in the same directory

Cloud Service

Project will be created in "C\gRpcSquareRootService\gRpcSquareRootServicel gRpecSquareRootServicel”

(-

Select the Target .Net Framework for the Project
Click Next and select the target Framework:

r

Additional information

ASP.NET Core gRPC Service & Linx  macOS  Windows

Eramework (@)

Cloud Service

| {MET 8.0 (Leng Term Support)

D Enable container support (&)
Container 05 (&)

Container build type @

Do not use fop-level statements (D
D Enable native AQT publish (@
|:| Enlist in .NET Aspire orchestration (D

|-

Create the Configured Project
Click Create to display the Overview pane:

Web

Back

Web

Back
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r
0 Fle Edit View Gt Project Buid Debug Test Analyze Tools Extensions Window Help | £ -  Square.Service - o %

S @[ - D |0 o] b semetnei b - 0| oy o |

SquareRootSe...ice: Overview £ X -

| o ASPNET Core

Connected Services - _ )
Learn about the .NET platform, create your first application and extend it to the cloud

iy @ [

Publish

@
5
]

T
B
o
2
E

2
[}
-

3
H
2
2

Build Your App Connect To The Learn Your IDE
Cloud
IASP.NET Corel_ Publish your app to See our C#
idocumentation: Azure productivity guide
.NET application Get started with Write code faster
architecture ASP.NET on Azure
Error List... Output
[ Ready T Add to Source Control «  iff Select Repository =

Implement the gRPC Service Definition Proto Component
Close the Overview pane.

Using the Visual Studio Solution Explorer:

e Rename the ‘gRpcSquareRootService’ to ‘SquareRootService’
e Rename the Protos/greet.proto file to SquareRoot.proto

Open the SquareRoot.proto file and replace the existing code with:

syntax = "proto3";
option csharp_namespace = "SquareRootService";
package SquareRoot;
service SquareRooter{
rpc GetSquareRoot (SquareRootRequest) returns (SquareRootReply);

message SquareRootRequest{
double inputDouble = 1;

}

message SquareRootReply{
double squareRootValue = 1;
bool squareRootHasError
string squareRootErrMsg

2;
3;
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r 1
” File  Edit View Git Project Build Debug Test Anpalyze Tools Extensions Window Help 2 Search - gRpc5...rvice — O b
i@ - m-£ B A Debug - Any CPU - P https - [> - BB Bl_i®r il 8 GitHub Copilet (& &  ADMIN
SquareRoot.proto™ 4 X Al Solution Explorer > 1 x

N _— ". e —
synFax proto3"; ) . + A o-s i , ),
option csharp_namespace = "SquareRootService"; - - 5
package SquareRoot; Search Solution Explorer (Ctrl+;) P -
v service SquareRooter{ |_|=.'q Solution 'gRpcSquareRootService' (1 of 1 proje
rpc GetSquareRoot (SquareRootRequest) returns (SquareRootReply); 4 &1 SquareRootService
b ¢ Connected Services
v message SgquareRootRequest{ b & Dependencies
double inputDouble = 1; b 7 Properties
} 4 [ Protos
. nessage SauareRootReplyd ]
double squareRootValue = 1; b E7 Services
bool squareRootHasError = 2; b appsettingsjson
string squareRootErrMsg = 3; b c# Program.cs
}
- ] »
107% -~ @ Noissues found ln:14  Ch:2  TABS CRLF | Solution Explorer | Git Changes

Error List  Qutput

T AddtoSource Control « [ Select Repository « [

The gRPC Protocol Buffers file (.proto) uses a programming language which is specific to gRPS and
independent of other programming languages such as C#, java, etc. To find out more see here.

Implement the gRPC Services Component

Using the Visual Studio Solution Explorer, rename the Services/GreeterService.cs file to
SquareRootService.cs, and sselect the option to rename all references in the project:

Microsoft Visual Studio x

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

[] Don't show again

| Yes | | Mo |

Open the SquareRootServices.cs file and replace the existing code with:

using Grpc.Core;

namespace SquareRootService.Services
{
public class SquareRooterService : SquareRooter.SquareRooterBase
{
private readonly ILogger<SquareRooterService> _logger;
public SquareRooterService(ILogger<SquareRooterService> logger)

{
}

public override Task<SquareRootReply> GetSquareRoot(SquareRootRequest
request, ServerCallContext context)

_logger = logger;

SquareRootReply squareRootReply = new SquareRootReply();
try
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squareRootReply.SquareRootValue = Math.Pow(request.InputDouble,
0.5);
squareRootReply.SquareRootHasError = false;
squareRootReply.SquareRootErrMsg = "";
}
catch (Exception e)
{
squareRootReply.SquareRootValue = -1;
squareRootReply.SquareRootHasError = true;
squareRootReply.SquareRootErrMsg = e.Message;
}

return Task.FromResult(squareRootReply);

r 7
” Eile Edit View Git Project Build Debug Test Apalyze Jools Extensions Window  Help £ Search - gRpcSquareRootService @ - a X
@ - B-2B8EH 9 - Debug ~ AnyCPU ~ P https ~ [> U~ B E_-i=|WFE =%} _ 2 &3 GitHubCopilot (& & = ADMIN

&15quareRootService = “%SquareRootService Services. SquareRooterService ~ 51 SquareRooterService(lLogger<SquareRooterSery = = JF o-sO@ _ /‘
i@ 1 using Grpe.Core; A_: Search Solution Explorer (Ctrl+;) P~
3 ~ namespace SquareRootService.Services me [ Solution ‘gRpcsquareRostService (10f 1 proje
u I —— 4 5] SquareRootService
b i Connected Services
5 ~ public class SquareRooterService : SquareRooter.SquareRooterBase - b &4 Dependencies
6 { e b X Properties
7 private readonly IlLogger<SquareRooterService> _logger; .' 4 [ Protos
e ) " + SquareRoot.proto
8 ~ public SquareRooterService(ILogger<SquareRooterService> logger) —— 4 B Services
J t - b = SquareRootService.cs
18 _logger = logger; i
1 3 3 appsettingsjson
o b €* Program.cs
12 public override Task<SquareRootReply> GetSquareRoot(§3Lﬁ§.}‘\eﬁgg&8gﬂl{g§$ request, ol s
~ ServerCallContext context) -
13 =
1 SquareRootReply squareRootReply = new SquareRootReply();
15 ~ try
16 {
17 squareRootReply. SquareRootValue = Math.Pow(request.InputDouble, ©.5);
18 squareRootReply.SquareRootHasError = false;
19 squareRootReply.SquareRootErrMsg = "";
20
21 catch (Exception e)
22 {
23 squareRootReply.SquareRootValue = -1;
24 squareRootReply.SquareRootHasError = true;
25 squareRootReply.SquareRootErrMsg = e.Message;
26 }
27 return Task.FromResult(squareRootReply);
28 }
29 }
30 } - 4 »
07% -G @5 Lo t+ 4 ¥~ Ln:31 Ch:1  SPC  CRLIF | | Selution Explorer | Git Changes

ErrorList  Output

T Add to Source Control «  fi] Select Repository =

[a)

The algorithmic content of the SquareRootService, currently supported by C#, will be replaced by an APL64
cross-platform component in a subsequent step described in this document.

Map the Service within the Service Application
Using the Visual Studio Solution Explorer, open the Program.cs file and replace the existing code with:

using SquareRootService.Services;

namespace SquareRootService

{

public class Program

{
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client.

public static void Main(string[] args)

{

var builder = WebApplication.CreateBuilder(args);

builder.Services.AddGrpc();

var app = builder.Build();

app.

app.
II);

app.Run();

MapGrpcService<SquareRooterService>();
MapGet("/", () => "Communication with gRPC endpoints require a gRPC

-
” File Edit View Git Project

Build Debug Test Apalyze Jools Extensions Window  Help £ Search - gRpcSquareRootService @ - a X
@0 m-8BE Y- Debug - | Any CPU - P htps < [> O-B H.i% W=tE =% R = o & citHub Copilat | B ADmIN
SquareRootService.cs™ SquareRoot.proto™ ~ % Solution Explorer -2 x
&1SquareRootService = “%SquareRootService.Pragram + () Main(string[] args) 2 A b-s0@ _ /‘
{@ ; using SquareRootService.Services; - Search Solution Explorer (Crl+:) p-
3 |v namespace SquareRootService £ Solution ‘gRpcSquareRoatService' (1 of 1 proje
1 4 5] SquareRootService
0 references b @ Connected Services
5 b public class Program b #4 Dependencies
6 { b X Properties
0 references X . i i 4 [ Protos
; ~ ?ubllc static void Main(string[] args) o Sy
4 @S
9 var builder = WebApplication.CreateBuilder(args); - erviees .
X . b €7 SquareRootSenvice.cs
10 builder. Services.AddGrpc(); b o
11 var app = builder.Build(); 3 C{L :pps ME=sy
12 app.MapGrpeService<SquareRooterService>(); rogram.cs
13 app.MapGet("/", () => "Communication with gRPC endpeints require a gRPC »
client. ");
14 app.Run();
15 }
16 }
17 }
18
o ] »
107% - & @ No issues found ¥~ Ln:18 Ch:1 SPC  CRLF | Solution Explorer Git Changes

ErrorList  Qutput

I Add to Source Control =

Change

the Build Configuration to x64

T Select Repository - [

Because this project will use an APL64 CPC, the project must be build as x64.

e Open the Visual Studio Build | Build Configuration... dialog and change the Platform to New.
e Inthe New Platform dialog, select x64, select Copy Settings from Any CPU, and click OK.
e Click the Build Configuration Close button
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: Configuration Manager ? X

| Active solution configuration: Active solution platform:
Debug v ubd i

Project contexts (check the project configurations to build or deploy):

Project Caonfiguraticn Platform Build Deploy
SquareRootService Debug = wdd V E

ook

Verify the gRPC Service will Run

Debug the Service Application in Visual Studio
In Visual Studio, Debug the SquareRootService project to verify that the service will start (using the local
workstation IIS web server):

C:\gRpcSquareRootService\gf X + >

: Microsoft.Hosting.Lifetime[14]

Now listening on: https://localhost:7028
: Microsoft.Hosting.Lifetime[14]

Now listening on: http://localhost:5217
: Microsoft.Hosting.Lifetime[0]

Application started. Press Ctrl+C to shut down.
: Microsoft.Hosting.Lifetime[0]
Hosting environment: Development
: Microsoft.Hosting.Lifetime[0]
Content root path: C:\gRpcSquareRootService\gRpcSquareRootService\gRpcSquareRootService

Observe the Service Port Numbers of the Running Service

The port numbers are randomly chosen, and will be used by a gRPC client using this gRPC service. Port
numbers are provided for the HTTP and HTTPS protocols. In a production environment the port numbers
can be specified.

Create a gRPC Client for the gRPC Service

Add a gRPC client Project
Using the Visual Studio Solution Explorer, add a gRPC Client Project, named SquareRootClient, to the
SquareRootService Solution as a ConsoleProject:
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[m] =

Add a new prOJE'Ct Search for templates (Alt+5) PH Clearall

Becent project temp\ates (=2 - All platforms - Console -

Console App

A project for creating a command-line application that can run on NET on Windows,
Linux and macOS

o
wvc ASP.NET Core gRPC Service C =]

B Console App e c#  linuc  mac05  Windows  Console

&l ASP.MET Core Web API s Ec* Console App (NET Framework)
A project for creating a command-line application

w Class Library c# e Windows Console

S R C Workflow Console Application

A blank Workflow Console Application

WY Class Library Fx c# Windows Console

N Standalone Code Analysis Tool
£ WPF Application c=

Create a cade analysis command-line application

c# Windows Linux macds Console Roslyn Extensions

Not finding what you're looking for?

Install mare tools and features

Enter the gRPC Client Project Name
Click Next and enter the Project Name:

r

[m]
Configure your new project
Console App C#  linux  macOS  Windows Console
Project name
| SquareRootClient
Location
C:\gRpeSquareRootService\gRpcSquareRoatService -

Project will be created in "C\gRpcSquareRootService\gRpeSquareRootService\SquareRootClient\”

Back Next

|-

Select the target .Net Framework for the gRPC Client Project
Click Next and select the target .Net Framework:
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Additional information

Console App e g Linux macOSs Windows Console

Framework (@)
.NET 8.0 (Long Term Support)

D Enable container support @)

Container 05 @
Container build type @

Do not use top-level statements (@

[] Enable native ACT publish @

Click Create to create the SquareRootClient project in the SquareRoot solution.

Add Grpc.AspNetCore NuGet Package to the SquareRootClient Project
Add the Grpc.AspNetCore NuGet packages to the SquareRootClient project using Visual Studio in Tools |
NuGet Package Manager | NuGet Package Manager For Solution:

r 7
” File  Edit View Git Project Build Debug Test Apalyze Tools Extensions Window Help B Search ~ gRpcSquareRootService @ = O b
L@ - @ - B Debug = xB4 ~ & SquareRootService = P https ~ [> O~ BB : o 7 & GitHub Copilet & &Y ADMIN
SquareRootService™ NuGet-Squ‘tion“‘ £l 4 Program.cs Program.cs SquareRootService.cs ¥ @  Solution Explorer - cw I ox

1 Ty - = =
Browse Installed Updates Consolidate Manage packages for Solution A o-s "
Search Solution Explorer (Ctrl+;) P -
Search (Ctrl+L) P = T [ ] Include prerelease || Show only vulnerab Package source:  All = i 4 Solution ‘gRpcSquareRootService' (2 of 2 «
4 SquareRootClient
- 4 #19 Dependencies
L Grpc.AspNetCore B nugetorg b g Analyzers
g Grpc.AspNetCore by The gRPC Authors b e Frameworks
« gRPC meta-package for ASP.NET Core Versions - 1 b @ Packeges
Project Version Installed b Pgenes
SquareRootClient 2670 2670 “ Dai“":re"“ﬁ:;‘"c_e
] i
SquareRootSenvice 2670 2670 g S e
4 &8 Dependencies
b g~ Analyzers
P == Frameworks
b '@ Packages
b & Properties
4 [ Protos
. ++ SquarcRoot.proto
Installed: 2.67.0 Uninstall 4 [N Services
1 ice.
Version:  Latest stable 2.67.0 N DD C“_S-q-i:a_re_l?o:-o-tfewlce « -
4 »

@ Package source mapping is off. Configure v llisotnen e e

Error List  Qutput

‘I Addto Source Contrel ~+  [H] Select Repository

The Grpc.AspNetCore NuGet package was installed into the SquareRootService project when the Visual
Studio gRPC Service project template was used. The Grpc.AspNetCore NuGet package must also be
installed into the SquareRootClient project.
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Implement the gRPC Service Definition Proto Component

Copy the Protos Folder from the Service Project to the Client Project
Using the Visual Studio Solution Explorer copy the Protos folder (and its content) from the
SquareRootService project and paste it to the SquareRootClient folder:

[ Of) Fle Edit View Gt Project Build Debug Test Andyze Tools Extensions Window Help O Search~  gRpcSquareRootService ® - o X
‘e-- | @-=2BAE Debug - b4 <! 8 SquareRootsenice - B hitps - > 7 - O+ | B3 B | A 25 |2 G Gitbub Copiiot o 7 |JIROWAR
SquareRoot.proto SquareRootService Program.cs Program.cs SquareRootService.cs SquareRoot.proto + # | Solution Explorer iy v X

s =" " R —
oi:tizi cshzgizzm;space = "SquareRootService"; —: £ o-s © ' ’
= | Search Solution Explorer (Ctrl+;) P~

package SquareRoot;

+ service SquareRooterf F3 Solution 'gRpcSquareRootService' (2 of 2 prc

rpc GetSquareRoot (SquareRootRequest) returns (SquareRootReply); 4 SquareRootClient
3 4 @8 Dependencies
~ message SquareRootRequest{ b g Analyzers
double inputDouble = 1; b = Frameworks
H b '@ Packages
v message SquareRootReplyd{ 4 [ Protos
double squareRootValue = 1; 4~ SquareRoot.prote
bool squareRootHasError = 2; b c= Program.cs
string squareRootErrMsg = 3; 4 5] SquareRootService
¥ b @ Connected Services

4 &8 Dependencies
b g Analyzers
b & Frameworks
b @ Packages
P & Properties
4 [ Protos
+ SquareRoot.prota
4 [ Services
b €= SquareRootSevice.cs
b appsettings,json
b Program.cs
- || »

07% - @ No issues found Ln:1  Ch:1  TABs CRLF  Solution Explorer Git Changes

Error List  Output

‘" Addto Source Control [H] Select Repository a

Set the Client Project Proto File Namespace
Open the SquareRoot.proto file in the SquareRootClient project and change:

From: option csharp_namespace = “SquareRootService”

To: option csharp_namespace = “SquareRootClient”

0f Fle Edit View Gt Project Build Debug Test Andyze Tools Extensions Mindow Help S Search~  gRpcSquareRootService ® - o x
i@ - it =4 B . Debug - xB4 - #B SquareRootService ~ B https - [> [ORIN AN~ . C 8 GitHub Copilot |22 & = ADMIN
SquareRootService Program.cs Program.cs SquareRootService.cs SquareRoot.proto ~ % Solution Explorer - R x
syntax = "proto3"; T+ =5 Ty .= -
: . F o-<TF |- F
| option csharp_namespace = "SquanRuutC"l.lnntI"; - 4
package SquareRoot; 2 Search Solution Explarer (Ctrl+:) P~

[ Solution 'gRpcSquareRoatService' (2 of 2 ~
4 [ SquareRootClient

~ service SquareRooter{
rpc GetSquareRoot (SquareRootRequest) returns (SquareRootReply);

1 4 &f Dependencies
~ message SquareRootRequest{ b g Analyzers
double inputDouble = 1; b = Frameworks
H b '@ Packages
v message SquareRootReplyd 4 [ Protos
double squareRootValue = 1; = SquareRoot.proto
bool squareRootHasError = 2; b € Program.cs
string squareRootErrMsg = 3; 4 5] SquareRootService

P @ Connected Services
4 &4 Dependencies
1 »

107% - @ Noissues found Ln:2 Ch:44 TABS CRLF  Solution Explorer Git Changes

Error List  Output

" Addto Source Control « [ Select Repository «

Set the Properties of the Client Project Proto File
Using the Visual Studio Solution Explorer, right click the client project SquareRoot.proto file and select
Properties.
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Modify the Properties of the the SquareRoot.proto file in the SquareRootClient project as follows, and

click OK.

SguareRoot.proto Property Pages

| Configuration:  Active(Debug) w Platform:  Active(iny CPU) v

4 Configuration Properties
File Properties

~  Advanced
Build Action
~ gRPC

gRPC Stub Classes Client only

v Misc

Protobuf compiler

? X

Configuration Manager...

w

Full Path
File Mame
~ Protobuf

Ch\gRpcSquareRootService\gRpcSquareRootService\SquareRg

SquareRoot.prote

Public
Compile Protobuf Yes

Class Access

gRPC Stub Classes
Generate gRPC server and client stub classes.

| !
|
{ [ o | “pply J

Cancel

Implement the Program.cs File in the SquareRootClient Project
Open the Program.cs file in the SquareRootClient project and replace the existing code with:

using Grpc.Net.Client;

namespace SquareRootClient

{

internal class Program
{
static async Task Main(string[] args)
{

var data = new SquareRootRequest { InputDouble = 2.00 };
var grpcChannel = GrpcChannel.ForAddress("https://localhost:7254");
//"* Access server using HTTPS protocol
//var grpcChannel = GrpcChannel.ForAddress("http://localhost:5293");
//" Access server using HTTP protocol
//* The port# must match the

SquareRootService
var client = new SquareRooter.SquareRooterClient(grpcChannel);
var response = await client.GetSquareRootAsync(data);
Console.WriteLine($"SquareRootValue: {response.SquareRootValuel}");
Console.WriteLine($"SquareRootHasError:

{response.SquareRootHasError}");
Console.WriteLine($"SquareRootErrMsg: {response.SquareRootErrMsg}");
Console.WriteLine("Press any key to exit...");
Console.ReadLine();

port number of the running
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Edit

SquareRoat.proto
SquareRootClient

(& 1
2

107% - @

i Process: [7160] SquareRootService.exe -

View Gt Project Build Debug Test Analyze Jools Extensions Window Help O Search -  gRpcSquareRootService ® - o X
= + ! + | | Debug x64 &8 SquareRootService ~ [+ Continue - (7 - O~ | B3 BB mm |2 Z:Z & GitHub Copilot &7 Y ~ ADMIN

Lifecycle Events ~ Thread: -

SquareRootService Program.cs” X Program.cs SquareRootService.cs SquareRoot proto

- o%SquareRoot(Ilent‘Program - 2 Main(string[] args)
I using Grpec.Net.Client;

~ namespace SquareRootClient

efe

class Program

ce:

asyne Task Main(string[] args)

static

{

var data = new SquareRootRequest { InputDouble = 2.8@ };

var grpcChannel = GrpcChannel.ForAddress("https://localhost:7028");

//™ Access server using HTTPS protocol

//var grpcChannel = GrpcChannel.ForAddress("http://localhost:5217");

//™ Access server using HTTP protocol

//™ The port# must match the port number of the running SquareRootService
var client = new SquareRocter.SquareRooterClient(grpcChannel);

var response = await client.GetSquareRootAsync(data);
Console.WriteLine($"SquareRootValue: {response.SquareRootValue}");
Console.WriteLine($"SquareRootHasError: {response.SquareRootHasError}");
Console.WriteLine($"SquareRootErrMsg: {response.SquareRootErrMsg}");
Console.WriteLine("Press any key to exit...");

Console.ReadlLine();

@ No issues found Ln: 6

Output  Call Stack  Error List

Ch: 33

SPC

.;

Search Solution Explorer (Ctrl+;)

o~

3 Solution 'gRpcSquareRootService' (2 of 2 projects]
b @] External Sources
4 SquareRootClient
4 #8 Dependencies
b g Analyzers
b == Frameworks
b '@ Packages
4 [ Protos
+~ SquareRoot.proto
c* Prog
4 &7 SquareRootService
b & Connected Services
4 #5 Dependencies
b g Analyzers
B == Frameworks
b '@ Packages
b 1 Properties
4 [ Protes
&= SquareRoot.proto
4 [ Services
P €* SquareRootService.cs
b [) appsettingsjson
P C# Program.cs

- |4 »
CRLF Solution Explorer  Git Changes

Set the SquareRootClient Port Numbers to match the SquareRootService Port Numbers
The port number in the gcpcChannel value must match the port number being used by the running

SquareRootService.
” File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help P Search ~ gRpcSquareRootService @ = [m] *
e - [ B . @ - |[Debug x64 & SquareRootService - |+ Continue - - () - Bp Bl_ w0 B (5 U007 0 @B GitHub Copilot |8 & ADMIN
 Process: [7160] SquareRootService.exe - Lifecycle Events ~ Thread: ;
SquareRoot.proto SquareRootService Program.cs SquareRootService.cs SquareRoot.proto > # gf
[ SquareRaotClient - % SquareRootClient.Program - @5 Main(string[] args) EEAE
(& 1 I using Grpc.Net.Client; -
-
2 ~ namespace SquareRootClient g
3 2
eferences a
u v ternal class Program o
g
| =
6 Jv static async Task Main(stringl] args) :
7
8 var data = new SgquareRootRequest { InputDouble = 2.00 };
9 var grpcChannel = GrpcChannel.ForAddress("hitps://localhost:7028"); |
10 //~ Access server using HTTPS pretocol |
119 //var grpcChannel = GrpcChannel.ForAddress(http://localhost:5217"); |
12 //™ Access server using HTTP protocol
13 //™ The port# must match the port number of the running SquareRootService
14 var client = new SquareRooter.SquareRooterClient(grpcChannel);
15 var response = await client.GetSquareRootAsync(data);
16 Console.WriteLine($"SquareRootValue: {response.SquareRootValue}");
17 Console.lWriteLine($"SquareRootHasError: {response.SquareRootHasError}");
18 Console.WriteLine($"SquareRootErrMsg: {response.SquareRootErrMsg}");
19 Console.WriteLine("Press any key to exit...");
20 Console.ReadLine();
21 i }
22 i }
23 |}
-
107% - & @ Noissues found ¥~ Ln:11  Ch:B2 BOX SPC  CRLF
Qutput Call Stack Error List
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Test the SquareRootClient
The gRPC Client will make a request to the gRPC Server to calculate the square root of 2.00.

Start the SquareRootService

) C:\gRpcSquareRootService\gF X + >

: Microsoft.Hosting.Lifetime[1u]

Now listening on: https://localhost:7028
: Microsoft.Hosting.Lifetime[1u4]

Now listening on: http://localhost:5217
: Microsoft.Hosting.Lifetime[0]

Application started. Press Ctrl+C to shut down.
: Microsoft.Hosting.Lifetime[0]
Hosting environment: Development
: Microsoft.Hosting.Lifetime[0]
Content root path: C:\gRpcSquareRootService\gRpcSquareRootService\gRpcSquareRootService

Run the SquareRootClient
'-' Ch\Users\joebhsoun X + o~

SquareRootValue: 1.4142135623730951

SquareRootHasError: False
SquareRootErrMsg:
Press any key to exit...

This version of the SquareRootClient is using C# for the square root algorithm.
The connection of the SquareRootClient to the SquareRootService is using https.

The SquareRootClient Program.cs code file can be modified to use an http connection, if desired.

Implement the APL64 Cross-Platform Component

For purposes of this document, the APL64 CPC implementation files are contained in the ‘APL64 Cross-
Platform Component’ folder of the SquareRootService solution.

Using the Visual Studio Solution Explorer add these new folders to the SquareRootService project:

e APL64 Cross-Platform Component
e APL64 Cross-Platform Component\CPC Source Folder
e APL64 Cross-Platform Component\CPC Target Folder
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r 7
n Eile Edit VYiew Git Project Build Debug Test Apalyze Tools Extensions Window Help L Search - gRpcSquareRootService @ — O e
i@ - @ - B =1l Debug =~ xb4 - &% SquareRootService ~ P https ~ [> O~ B 7 z : & GitHub Copilet |2 & ~ ADMIN
SquareRoot.proto SquareRootService® Pragram.cs Program.cs £ > SquareRootService.cs SN Solution Explorer > o x
&15quareRootService - OﬁgSquarERootSEr\ti(eProgram = (7 Main(string[] args) - * 5 -5 izt . ’

i@ 1 using SquareRootService.Services; “  cearch Solution Explarer (Ctrl=1] D-
3 ~ namespace SquareRootService B Solution 'gRpcSquareRootService' (2 of 2 projects) -~
4 { Fl SquareRootClient

0 references 4 &0 Dependencies
5 ~ public class Program b g Analyzers
6 i b +E Frameworks
0 references ) . ] ) b '@ Packages
7 I~ public static void Main(string[] args) 4 [N Protos
8 { 4+ SquareRoot.proto
9 var builder = WebApplication.CreateBuilder(args);
. R b C# Program.cs
18 builder.Services.AddGrpc(); .
— 1 . Pl @ SquareRootService
11 var app = builder.Build(); 5 -
12 app.MapGrpcService<SquareRooterService>(); # Connecte oenviees
13 app.MapGet("/", () => "Communication with gRPC endpoints » “ 'P'EB__EPEME"C'&S
require a gRPC client. "); b g Analyzers
14 app.Run(); b .'ElFramawnrks
15 1 b '@ Packages
16 1 P 3 Properties
17 H
18
4 [ Protos
- # SquareRoot.proto =
07% - & @ Mo issues found ¥ Ln:18 Ch:1  SPC  CRLF | Solution Explorer  Git Changes

Error List  Qutput

T Add to Source Control « T Select Repository = [

Prepare an APL64 Workspace with the APL64 SquareRoot Public Function:

An APL64 programmer-defined, public function will support the square root algorithm in the web service.
The ‘APL64 Cross-Platform Component\CPC Source Folder\SquareRootCPC.ws64’ workspace contains the
required public function.

The APL64 public function, SquareRoot, has a single right argument, inputDouble, specified as a Double
numeric value and three result values:

e squareRootValue, specified as a Double numeric value
e squareRootHasError, specifies as a Boolean value
e squareRootErrorMsg, specified as a String value

When the calculation of the squareRootValue occurs without an exception, the squareRootErrMsg is
assigned an empty String, «». If the calculation of the squareRootValue results in an exception, the
squareRootErrMsg is assigned the string value of the APL64 error message system variable, <[ JEM.

:public
(double@squareRootValue;bool@squareRootHasError;string@squareRootErrMsg)éSquareRoot
(double@inputDouble)

:TRY
squareRootValue<-inputDouble*0.5
squareRootHasError<0
squareRootErrMsg<«»

:CATCHALL

squareRootValueé"1
squareRootHasError<-1
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squareRootErrMsgé-<[ |EM
:ENDTRY

Using the APL64 Developer version:

e Create a workspace containing the public SquareRoot function

e Save the workspace, as SquareRootCpc.ws64, to the APL64 Cross-Platform Component\CPC
Source Folder of the SquareRootService project.

T APLGA: C\gRpcSquareRootSenice\gRpeSquareRootSenvice\gRpeSquareRootSenvice\APLG4 Crass-Platform C PC Source e powssd - o X
File Edit Session Objects Tools Options Help
FRL8NH=2CYX oS Man,! DEN TR | H (s w0 (v (4] [ & % £
VSquareRoot 4+ X =
FERY, AAX(@[E=2CYXhaES Man @c®20 JIEN G Y s [l [0 &[4

0: :publ1c (double@squareRootValue;bool@squareRootHasError; :tr1ng@squareRoutErrMsg)“SquureRout (double@inputDouble)

1:

2:H:TRY

3:[ squareRcotValue«inputDoublex0.5

4 [ squareRootHasError+0

5. — squareRootErrMsg«c«»

6: -] :CATCHALL

7 squareRecotValue«™1

8. | squareRootHasError+1

9: [~ squareRootErrMsg+<[JEM

10: —:ENDTRY
12
111:0)
¢ oo Jed v
G )saveover C:\gRpcSquareRootService\gRpcSquareRoetService\gRpeSquareRootService\APL64 Cross-Platform Component\CPC Source Folder\Squar
&;”C:\9Rpc5quaraRoot5&rvice\ngcSquereRcctSer‘vica\ngcSqusreRootSarvice\APLéH Cross-Platform Component\CPC Source Folder\SquareRootCpc.ws6l"
| | [Hist: Ln: 3 col: &|Ins |Classic| | Num | EN_us
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Test the APL64 Public Function

B APLG4: C:\Users\joebl\sourcelrepos\APLNowlLC\SquareRootSErceAPL64 Cross-Platform Component\CPC..  — O x
Eile Edit Session Objects Tools Options Help
FRA& D5 =2CXDES Ma w00 UETRE _imw i
< 0 )xload C:\Users\joebl\source\repos\APLNowLLC\S
1:"C:\Users\joebl\source\repos\APLNowLLC\SquareRootSer
P2 )fns
3iSquareRoot
G )ed SquareRoot
<P 5 ObR0«SquareRoot 2 |
6:1.414213562 0
7:645 11 164
P 8 ODR'0«SquareRoot 2
971 1 DOMAIN ERROR
10:323 11 164
11

| | | |zns |classic| | Num | EN_US

Use the APL64 Cross-platform Component Utility
Use Options | Create Runtime .Net Assembly | Create Cross-Platform Component utility in the APL64
Developer version:

IR E P

& APLG4: CLEAR WS =] — O %

File Edit Session Objects Tools | Options | Help

FRY &[] Colors... cuteshittek || [ 4] 4 [0 W0 140 (4[4 F
0

Interrupt Input

Libraries...
Session Log ]

Keyboard Definition...

-

| Create Runtime .Met Assembly Create Windows Runtime Executable...

Configure User Tools... Create Cross Platform Compaonent...

Complete the CPC Utility Dialog
e Enter the ‘Cross Platform Component Class Name’ as ‘SquareRootClass’
e Browse to the ‘Cross Platform Component Target Folder’
e Enter the ‘Properties.Details: Product Name: ‘SquareRootCpc’
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e Enter the ‘Properties.Details.Copyright’, e.g. APL64 Programmer

e Enter the ‘Properties: Details: File Version’, e.g. 1.0.0.1

e Enter the ‘Assembly.Info: Company Name, e.g. APL64 Programmer LLC

e C(Create the ‘Nuget Package Guid’

e These entries should be modified as appropriate for the location of the SquareRoot service
solution on the APL64 programmer’s workstation.

& APL64: Create Cross Platform Component =l = a X
CPC Workspace Path *: C\gRpcSquareRootSenvice'\gRpcSquareRootSenvice\ gRpe tServica\ APLEL C Patform Componenti{ IQ)EI Folder in File Etplorer.
"E: CROSS PLATFORM COMPONENT CONTENT
Cross Platform Component Target Folder *:  CgRpe Service\gRpcSquareRootService\gRpe Service\APLG4 Cross-Platform Compone .Bmwse. .Open Folder in File E):plnrer.
Cross Platform Component Name *: SquareRootCpc ] Same as CPC Workspace Mame
| Cross Platform Component Class Name *: SquareRoot(Class
APLE4 xmi-format Configuration File: [ Inclede APLG4 xml-format Configuration File
Additional Files Required for the Application
Source Path Base Target Path Target Path Suffix Qverwrite

@ ASSEMBLY META-DATA

: Properties.Details: File Description:
Properties.Details: Product Name *:

| Properties.Details: Copyright *:
Properties.Details: File Version *:
Properties.Details: Version:
AssemblyInfo: Company Name *:

| Assembly Info: Application Description:

Assembly.Info: Version:

Aszsembly Info: Neutral Language

Assembly.Info: Description:

|Add One Required File) |Add Multiple Required Files| |Add Folder of Required Files| |Remave All Required Files|

SquareRootCpe
EAPLE4 Programmer
1.0.04

1.0.041

APLES Programmer LLC

1.0.01

|| Same as File Version

["] Same as File Description |

¥ Same as File Version |

1+ Same as File Description ‘

Application lcon File: Br\:mse.
Muget Package Guid *: 00bcaTda-4e93-473b-b3bb-b4ashE14T5af [ereate|
Muget Package |d*: APLE4_Programmer_LLC SquareRootCpc ] Use CompanyName ComponentMame
:'@ Nuget Package Files .
:[ [crestsl [zl INew CrCinfe] [Losa cpc ineg] * Required Entries l
Save the CPC Configuration File
{E APL64: Save Cross Platfiorm Component Information X i
I « APL84 Cross-Flatform ... » CPC Source Folder &} Search CPC Source Folder 2
File name: | SquareRootCpe.cpai -
s

Save as type:  Cross Platform Component (*.cpci)

w Browse Folders

Cancel

Save

Create the Cross-platform Component
Click the Create button and observe the successful creation of the CPC:
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64: Create Cross Platform Component = [m] X

|

CPC Workspace Path *: C\gRpcSquareRootSenvice'\gRpcSquareRootSenvice\ gRpe Service\ APLE4 C Platform Componenti{ (Open Folder in File Explorer|
"E: CROSS PLATFORM COMPONENT CONTENT
|| cross Pratform Companent Target Folder *: [CaRpe Service\gRpcSquareRootService\gRpe Service\APLGA Cross-Platform Compane |Browse| |Dpen Folder in File Explorer

Cross Platform Component Name *: SquareRootCpc ] Same as CPC Workspace Mame
| Cross Platform Component Class Name *: SquareRoot(Class

APLE4 xmi-format Configuration File: [ Inclede APLG4 xml-format Configuration File

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

@ ASSEMBLY META-DATA

:I Properties.Details: File Description:
Properties.Details: Product Name *:

| Properties.Details: Copyright *:
Properties.Details: File Version *:
Properties.Details: Version:
Assembly Info: Company Name *:

| Assembly Info: Application Description:

Assembly.Info: Version:

Aszsembly Info: Neutral Language

Assembly.Info: Description:
Application lcon File:
Muget Package Guid *:
Muget Package |d*:

@ Nuget Package Files

Add One Required Fil_e] @ Muttiple Required Files| |Add Folder of Required Files| |Remove All Required Files:
X

| APL64: Create Cross Platform Component

SquareRiootd

CPC created: SquareRootCpe.dil
i Create CPC result Publish procedure successful
SAPLEA Prof Publish output log file: I
| ChgRpecSquareRootService'gRpcSquareRootService\gRpcSqua
loss reRootService\APLE4 Cross-Platform Component\CPC Target
Folder\SquareRootCpeinfo.log ] . .
e | APLE4 Cross-platform Component: /I Same ax file Version
APLES ngr; ChgRpecSquareRootService'gRpcSquareRootService\gRpcSqua
| reRootService'\APLE4 Cross-Platform Component\CPC Target | |
Folder\SquareRootCpe.dil [ "] Same as File Description
10041

|+ Same as File Version |

| |

[/l Same as File Description

Browse
00bcaTda-4e33-473b-b3bb-bdasba1475af [Create

APLE4_Programmer_LLC SquareRootCpc ] Use CompanyName ComponentMame

l

(Creste| [Exit |Mew CPCInfo| Load CPC Info 3ave CPC Info| * Required Entries

Copy the APL64

|

CPC NuGet Package to the Local NuGet Publish Folder

Copy the ‘APL64Programmer.SquareRootCpc.1.0.0.nupkg’ NuGet package from the CPC Target Folder:

e

CA\gRpeSquareRootService\gR X + - bobox
& 4 ¢} @ > gRpcSquareRootService > APL64 Cross-Platform Component > CPC Target Folder Search CPC Target Folder a
| @ New &% O A ® W hosen = View (B Details
| O Name Date modified Type Size
| v W ThisPC @B APL64 Programmer_LLC.SquareRootCpe.1.0.0.Lnupkg  11/26/2024 5:50 PM NUPKG File 1,478 KB
|
‘ s £ osie) | [3] squareRootCpe.dil Application exten... 15K
| [E] squareRootCpe.Info.log Text Document 1K
| > == Data(D)
|
| 2items  1item selected 144 MB E [m}

Create the ‘c:\ APL64 Nuget Packages\’ folder
This folder should not be in the gRpcSquareRootService solution folder.

Paste the ‘APL64Programmer.SquareRootCpc.1.0.0.nupkg’ NuGet package to the ‘c:\ Local NuGet Publish
Folder\’:
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—_——————————

&

C)

>

1item

C:\APLG64 Nuget Packages ®
~ c
New ‘}{3 © [}\D
% Home
) Gallery

@ Joe - Personal

1item selected 1.44 MB

>

— [m] X

4
ThisPC > OS(C) > APL64 Nuget Packages Search APL6A Nuget Packages Q|
|
B B W N s = View (B Details
O MName - Date modified Type Size
|u@ APLB4 Programmer_LLC.SquareRootCpc.1.0.0.1.nupkg 11/26/2024 5:59 PM NUPKG File 1478 I(B|

=o

In Visual Studio Recognize the Local NuGet Publish Folder
In Visual Studio use Tools | NuGet Package Manager | Package Manager Settings | Package Sources | +
(Add package source) to specify the Local NuGet Publish folder:

Opticns

| | Search Options (Ctrl+E)

p

kv v v v 7

= S A

GitHub

Graphics Diagnostics

IntelliCode

Live Share

MNode.js Tools

MuGet Package Manager
General
Configuration Files
Package Sources
Package Source Mapping

Office Tools

Office Tools (Web)

Python

Service Fabric Tools

S0L Server Tools

Test

Test Adapter for Google Test

Package sources:

. APLE4 Muget Packages

CAAPLE4 Muget Packages

Microsoft Visual Studic Offline Packages

C:\Program Files (x86)\Microsoft SDKs\NuGetPackages\

Muget

https://api.Muget.org/v3/index.json

Mame:

APLE4 Muget Packages

Source:

CAAPLES Nuget Packages

Update

Cancel |

Use the APL64 Cross-platform Component in the SquareRootService
The APL64 cross-platform component will support algorithmic content of the SquareRootService.

Add a SquareRootServices Project Reference to the APL64 CPC NuGet Package
In Visual Studio, use Tools | NuGet Package Manager | Manage NuGet Packages For Solution to add the
reference to the APL64 CPC NuGet package:
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-
Of Fie Edit View Git Project Build Debug Test Analze Tools Extensions Window Help Search - gRpcSquareRootService o - o %

@ -~ K= Debug - x84 - &8 SquareRootService - P https - [> O~ B B L& s E- & GitHub Copilot & & ~ ADMIN
[ 4 SquareRoot.proto SquareRootService Program.cs Program.cs SquareRootService.cs = % Solution Explorer - o x
A Ty - = -
Browse Installed Updates Consolidate Manage Packages for Solution £ - ""
Search Solution Explorer (Ctrl+;) P~
Search (Ctrl+L) P - U [ Include prerelease Package source:  All - & & Solution 'gRpcSquareRootService' (2 of 2 projects) -

4 &[F] SquareRootClient

R - 4 28 Dependencies

e APL64_Programmer_LLC.SquareRoc b 5 Analyzers
APL64_Programmer_LLC.SquareRootCpc by APL64 Programr b =B Frameworks
Package Description P D e

[ Project Version  Installed 4 &8 Protos
coverlet.collector by tonerdo 6.02 [ ] squareRootClient 8 ¢+ SquareRoot.proto

Coverlet is a cross platform code coverage library for .NET, with support for
line, branch and methed coverage.

b &C# Program.cs
4 557 SquarcRootService

b Connected Services
g Microsoft.CSharp by Microsoft 470 4 &8 Dependencies

Provides support for compilation and code generation, including dynamic, b g Analyzers
using the C# language.

SquareRotService

b B Frameworks

b '@ Packages

g Microsoft. NETCore by Microsoft 5.02 b 83 Properties
Provides a st of packages that can be used when building portable libraries Installed: not installed
on .NETCore based platforms.

4 &F1 APL64 Cross-Platform Component

Version:  Latest stable 1.0..1 - b el ) @EtEis

b &8 B CPC Target Folder
f3d Microsoft. NETCore.Jit by Microsoft 208

@ Package source mapping is off. Configure 4 &1 Protos
The NETJIT compiler.
84+ S Root.prots
When using NuGet 3.x this package requires at least version 3.4. . . quareRoot proto ~
4 87 Services

ErrorList Output

Verify the APL64 CPC Reference in the SquareRootService Project

r q
” File Edit View Git Project Build Debug Test Analyze Jools Extensions Window  Help /O Search - gRpcSquareRootService @ - O x
® - K= Debug - x84 - &8 SquareRootService - P https - [> O~ B B b &S omE & GitHub Copilot & & ~ ADMIN

NuGet - Selution & X SquareRost prato SquareRootService™ Program.cs Program.cs SquareRootService.cs Bl 5olution Explorer > B x

Ty . .
Browse Installed Updates Consolidate Manage Packages for Solution PEARCRE i) f'
Search Solution Explorer (Ctrl+) P~
Search (Ctrl+L) P - U [ Include prerelease Package source: Al ~| & &3 Solution ‘gRpcSquareRootService' (2 of 2 projects) =

4 &[F] SquareRootClient

R - 4 28 Dependencies
. o APL64_Programmer_LLC.SquareRoc b & Analyzers
u APL64_PrD_gr_ammer_LLC.SquareRoothc by APL64 Programi  1.0.0.1 > & Frameworks
Package Description Versions - 1 b @ Packeges
W Project Version  Installed 4 &8 Protes
coverlet.collector by tonerdo 602 [T] SquareReotClient B SpTEies
Coverlet is a cross platform code coverage library for .NET, with support for o S e 1004 1001 P B4 Progam.cs
line, branch and method coverage. 4 - 5] SquareRootService
b & Connected Services
iag Microsoft.CSharp by Microsoft 470 4 &0 Dependencies
Provides support for compilation and code generation, including dynamic, b g Analyzers
using the C# language. b B Frameworks
4 '@ Packages
fad Microsoft. NETCore by Microsoft 5.02 ogrammer_LLC SquareRootCpc
Provides a st of packages that can be used when building portable libraries Installed: 1.0.0.1 Uninstall b @ GrpcAspNetCore (2.67.0)

on .NETCore based platforms.

b 8§70 Properties
4 & F1 APLE4 Cross-Platform Component
f3d Microsoft NETCore.Jit by Microsoft 208 @ Package source mapping is off. Configure b &[E1 CPC Source Folder
The NETJIT compiler. b -
8 CPC Target Fold
When using NuGet 3.x this package requires at least version 3.4, . Al = arget Folder ,

Version:  Latest stable 1.0.0.1 -

Error List Output

Use the APL64 CPC in the SquareRootService Project
Update the SquareRootService.cs file in the SquareRootService project as follows:

using Grpc.Core;
using SquareRootCpc;
namespace SquareRootService.Services

public class SquareRooterService : SquareRooter.SquareRooterBase
{
private readonly ILogger<SquareRooterService> _logger;
public SquareRooterService(ILogger<SquareRooterService> logger)

{
_logger = logger;
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public override Task<SquareRootReply> GetSquareRoot(SquareRootRequest
request, ServerCallContext context)

SquareRootReply squareRootReply = new SquareRootReply();
using (var srClass = new SquareRootCpc.SquareRootClass())

{
var aplRes = sr(Class.SquareRoot{request.InputDouble);
squareRootReply.SquareRootValue = aplRes.squareRootValue;
squareRootReply.SquareRootHasError = aplRes.squareRootHasError;
squareRootReply.SquareRootErrMsg = aplRes.squareRootErrMsg;
}
//try
/74
// squareRootReply.SquareRootValue =
Math.Pow(request.InputDouble, 0.5);
// squareRootReply.SquareRootHasError = false;
// squareRootReply.SquareRootErrMsg = "";
//}
//catch (Exception e)
/74
// squareRootReply.SquareRootValue = -1;
// squareRootReply.SquareRootHasError = true;
// squareRootReply.SquareRootErrMsg = e.Message;
//}

return Task.FromResult(squareRootReply);

The modified SquareRootService.cs file removes the C# implementation of square root and replaces it with
the APL64 cross-platform implementation of square root:
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x

sBueyy g Riojdxg uonnjos

r
w File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help O Search - gRpcSquareRootService o = o
©-0 F-£28 9 - @ - | [Debug x64 & SquareRootService - | Continus - U- B . mmQ| = 2 207 8 GitHubCopilt & & = ADMIN
rocess: [16800] SquareRootServiceexe | 0 Lifecycle Events = Thread: P g o Stack Frame: -
NuGet - Solution proto iice P Program.cs SquareRoot.proto - &
&15quareRootService + g SquareRootService Services. SquareRooterService - [ GetSquareRoot(SquareRootRequest request, ServerCallContext context) = <=
{& 1 ~ using Grpc.Core; -
2 L using SquareRootCpc;
3 ~ namespace SgquareRootService.Services
4 {
4 references | Joe Blaze, 33 minutes ago | 1author, 2 changes
@t 5 ~ public class SquareRooterService : SquareRooter.SquareRooterBase
6 1
7 private readonly IlLogger<SquareRooterService> _logger;
0 references | Joe Blaze, 33 minutes ago | 1 author, 1 change
8 ~ public SquareRooterService(ILogger<SquareRooterService> logger)
9
10 _logger = logger;
11 L ¥
3 references | Joe Blaze, 33 minutes ago | 1 author, 2 changes
Bt 12 ~ public override Task<SquareRootReply> GetSquareRoot(SquareRootRequest request, ServerCallCentext context)
13 {
14
15 ~
16
17
18
19
20
21
2 | //try
23 171
20 I squareRootReply.SquareRootValue = Math.Pow(request.InputDouble, 0.5);
25 I squareRootReply.SquareRootHasError = false;
26 I squareRootReply.SquareRootErrMsg = "";
27 /1}
28 /fcatch (Exception e)
29 171
30 I/ squareRootReply.SquareRootValue = H
31 I squareRootReply.SquareRootHasError = true;
32 I squareRootReply.SquareRootErrMsg = e.Message;
33 /1}
34 return Task.FromResult(squareRootReply);
35 L }
36 H
37 [}
38 -
107% ~|§ @ No issues found | &~ Ch:B8  BOX CRLF
Qutput Call Stack Error List
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Save the Modifications and Re-build the SquareRootService Project
w File  Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help | o - Squar...ervice —

© - | f@ BB B B | P ||Debug -| |Ar1y CPU -| |SquareRDotService '| : T3 | E. E

B

bl
i
X

NuGet - Solution SquareRoot.proto SquareRootService.cs + > EAGEEES SquareRoot.proto

E SquareRootService
{5 1 =lusing Grpe.Core;
E using SquareRootCpc;
Finamespace SquareRootService.Services

12101dx3 uoinjog

] ] anges
pub ic cl 55 SquareRooterSer\r:Lce : SquareRooter.5quareRooterBase

{

sabueysy ug

prlvate readnnly ILogger<Squal‘eRootel‘Ser‘vlce> -logger;

0 references | Joe Blaze, 12 hours ago | 1 autho a
public Squar‘eRooterSeruce(ILoggercSquareRooterSeruce: logger)
i

_logger = logger;
}

e, 9 hours zgo | 1 author, 2 changes

3 references | Joe

Et public override Task<SquareRootReply> GetSquareRoot(SquareRootRequest request, ServerCallContext
i

Souarebooilenly couareRootBenly = new Souarefootbenlyull.

Output

Show output from: |Bui\d '|| = ‘ == | _| 553| (C]

2>C:\Program Files\Microsoft Visual Studio\2822\Professional\M5Build\Current\Bin\amd64\Microsoft.Common.CurrentVersion.targets(2382, «
2»C:\Program Files\Microsoft Visual Studio‘2822\Professional\M5Build\Current‘\Bin‘\amd64\Microsoft.Common.CurrentVersion.targets(2382,
1>SquareRootClient -»> C:\Users\joebl\source\repos\APLNow LLC\SquareRootService\SquareRootService\SquareRootClient\bin\Debuginet6.8\s
2»SguareRootService -»> Ci\Users\joebl\source\repos\APLNow LLC\SquareRootService\SquareRootService\SquareRootService\bin\Debuginet6.€
2>Done building project "SquareRootService.csproj”.

== == Rebuild All: 2 succeeded, @ failed, @ skipped

Error List  Output

[] Ready 0/0 7 28 master « @ SquareRootService «

Test the SquareRootClient using the APL64 Cross-platform Component

Start the SquareRootService by running the SquareRootService project

When running (debug) the SquareRootService in Visual Studio warnings about the SSL certificate may be
presented, such as:
Trust ASP.NET Core 551 Certificate *

This project is configured to use 551, To avoid 551 warnings in the browser you
can choose to trust the self-signed certificate that ASP.MET Core has generated.

Would you like to trust the ASP.NET Core 55L certificate?

[] Don't ask me again

Yes ‘ ‘ Mo
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| Security Warning

You are about to install a certificate from a certification
! . authority [CA) claiming to represent:

localhost

Windows cannot validate that the certificate is actually from
“localhost”, You should confirm its origin by contacting
“localhost”, The following number will assist you in this
Process:

Thumbprint (shal): 24006778 CEDCCCGF 0COTAE1C D3IFCA3AS
36899BDA

Warning:

If you install this root certificate, Windows will automatically
trust any certificate issued by this CA. Installing a certificate
with an unconfirmed thumbprint is a security risk. If you click
“Yes” you acknowledge this risk.

Do you want to install this certificate?

Yes

When developing and testing a gRPC service, the self-signed certificate should be trusted. An appropriate
SSL certificate must be obtained for production use of a gRPC service.

The running SquareRootService will present this dialog:

Run (Debug in Visual Studio) the SquareRootClient project:
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»BE gRPC Service Using an APL64 Cross—platfo.
| 4 8@ SquareRnntlient

b &8 Depe ki Build

ballProtg  Rebuild

p & cC#® Progi Clean
4 8&] Squarch Analyze and Code Cleanup 3

b g Conn Pack

b &8 Depe 3 .

b 8.5 Prop & Publish...

b & ED Proto Upgrade

4 80 Serviy Collapse All Descendants Ctrl+Left Arrow

#
bacH S Scope to This

bl A e e orer Vi

b &ce Progl ew Solution Explorer View
File Mesting 3

¢  Edit Project File
Build Dependencies 3
Add »
Manage NuGet Packages...
Manage User Secrets
Remove Unused References...
Sync Mamespaces
&  Configure Startup Projects...
Set as Startup Project
. | Debug P| P Start New Instance
Git » | [ Start Without Debugging
ead ) i

% cut Chile X «  Step Into New Instance

Start the SquareRootService by running the SquareRootService project

C:A\gRpcSquareRootService\gF X +

: Microsoft.Hosting.Lifetime[14]

Now listening on: https://localhost:7028
: Microsoft.Hosting.Lifetime[1L]

Now listening on: http://localhost:5217
: Microsoft.Hosting.Lifetime[®]

Application started. Press Ctrl+C to shut down.
: Microsoft.Hosting.Lifetime[0]
Hosting environment: Development
: Microsoft.Hosting.Lifetime[®]
Content root path: C:\gRpcSquareRootService\gRpcSquareRootService\gRpcSquareRootService
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Run (Debug in Visual Studio) the SquareRootClient project:

U ChgRpcSquareRoot X + | w

SquareRootValue: 1.41421356237308951
SquareRootHasError: False

SquareRootErrMsg:
Press any key to exit...

This version of the SquareRootClient is successfully using the APL64 cross-platform component for the
square root algorithm.

In a production environment, a gRPC web server may expose more than one service. Depending on the
type of service exposed, additional APL64 public functions may be included in the APL64 CPC Nuget
package to support these exposed services.

O©APLNext, LLC — All Rights Reserved. - 2026-07-21 UTC - Page #28



	Overview
	Download the Source Code
	Create a gRPC Service
	Choose the Visual Studio gRPC Project Template
	Set Project and Solution Names
	Select the Target .Net Framework for the Project
	Create the Configured Project
	Implement the gRPC Service Definition Proto Component
	Implement the gRPC Services Component
	Map the Service within the Service Application

	Change the Build Configuration to x64
	Verify the gRPC Service will Run
	Debug the Service Application in Visual Studio
	Observe the Service Port Numbers of the Running Service

	Create a gRPC Client for the gRPC Service
	Add a gRPC client Project
	Enter the gRPC Client Project Name
	Select the target .Net Framework for the gRPC Client Project
	Add Grpc.AspNetCore NuGet Package to the SquareRootClient Project
	Implement the gRPC Service Definition Proto Component
	Copy the Protos Folder from the Service Project to the Client Project
	Set the Client Project Proto File Namespace
	Set the Properties of the Client Project Proto File
	Implement the Program.cs File in the SquareRootClient Project
	Set the SquareRootClient Port Numbers to match the SquareRootService Port Numbers


	Test the SquareRootClient
	Start the SquareRootService
	Run the SquareRootClient

	Implement the APL64 Cross-Platform Component
	Prepare an APL64 Workspace with the APL64 SquareRoot Public Function:
	Test the APL64 Public Function
	Use the APL64 Cross-platform Component Utility
	Complete the CPC Utility Dialog
	Save the CPC Configuration File
	Create the Cross-platform Component
	Copy the APL64 CPC NuGet Package to the Local NuGet Publish Folder
	Create the ‘c:\ APL64 Nuget Packages\’ folder
	In Visual Studio Recognize the Local NuGet Publish Folder

	Use the APL64 Cross-platform Component in the SquareRootService
	Add a SquareRootServices Project Reference to the APL64 CPC NuGet Package
	Verify the APL64 CPC Reference in the SquareRootService Project
	Use the APL64 CPC in the SquareRootService Project
	Save the Modifications and Re-build the SquareRootService Project

	Test the SquareRootClient using the APL64 Cross-platform Component
	Start the SquareRootService by running the SquareRootService project
	Run (Debug in Visual Studio) the SquareRootClient project:
	Start the SquareRootService by running the SquareRootService project
	Run (Debug in Visual Studio) the SquareRootClient project:


