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Introduction to .Net Gateway - use external .net library from Cache
Object Script

Integrating Cache with .net may be difficult, as we need to know both technologies and tools involved. Let's follow
the simplest possible example and see the pitfalls lurking on our way.

1. Creating .Net Assembly

.Net assembly is unit that contains compiled code and other resources.

Let's create the simplest .Net assembly that will contain the code we want to execute.

We will use assembly of type Class Library, as we will use classes and their methods contained within. This type of
assembly has .dll extension.

For this the easiest way is to use Visual Studio 2015, you can use free edition.

Visual Studio introduces some concepts:
Solution - File that contains collection of Projects and files that together allow creating your product.

Project — collection of files containing Source Code, resources such as images, configuration files etc.

Open Visual Studio, Create new project by selecting : File/New Project

In a Window select: Installed/Templates/Visual C#/Windows/Class Library
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You may notice other types of projects such as .Net core Class Library — those may be supported in future but for
2016.2 select only above path

Enter name for your project in "Name:" box and for the Solution in "Solution name:" box.

You may see already Solution Explorer, if not display it by menu item View / Solution Explorer. Great! You see your
new solution containing your one created project. Your project contains one class called Class1.
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Right click on Class1 note in tree and change name to Calculator. Add simple method that we will call:

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Li ng;

usi ng System Text;

usi ng System Threadi ng. Tasks;

nanmespace Dot Net Mat hLi brary
{

public class Cal cul ator

{
public int Add(int A int B)

{

return A + B;

Note, that both class and methods are public. Otherwise we cannot call this method from outside of Assembly.
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Your entire solution should compile well. Let’s locate the Assembly. Right click on the Project (DotNetMathLibrary)

and select Open Folder in File Explorer.

In newly opened File Explorer navigate to Bin/Debug and see that:

DotNetMathLibrary.dll

is present!

If you built your solution in release mode, your assembly will be in Bin/Release

2. Starting .net Gateway

First let's create gateway between .net and Cache words.

We need first to start .net Gateway. Navigate to Cache installation files:

<Cache home>/dev/dotnet/bin/
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You will see several directories with binaries, each for different supported .net framework. Check for which version
of .net Framework you have created your test assembly. In Visual Studio right click on Project, select Properties
and then look at Application/Target framework.

If it starts with 4, select v4.0.30319, if it starts with 2 select v2.0.50727.

Open new CMD console and run the gateway:

C:\>cd C:\InterSystems\Ensemble20162\dev\dotnet\bin\v4.0.30319\

C:\InterSystems\Ensemble20162\dev\dotnet\bin\v4.0.30319>DotNetGatewaySS64.exe 55000 " gatewaySS.log

Listening on IP:Port - 127.0.0.1:55000

| have run 64 bit version of Gateway (DotNetGatewaySS64.exe) as Visual Studio generates by default Class
Library compatible with both 32 and 64 execution environment. If you use third party .net assembly check first if it is
created for 64 or 32 bit version.

My gateway is exposing port 55000 and waiting for instructions from Cache side.
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3. Generating Cache proxy classes corresponding to .net Assembly
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Now it's time to introduce this assembly to Cache world. We will use tool that will generate Cache classes
automatically looking at classes exposed in the assembly.

Run Studio, connect to namespace that you will use — | have used User namespace.

Select menu item Tools/addins/Addins...
In the list select .NET Gateway Wizard. From now on it will stay in Tools/Addins... menu, great!

In new window check wizard can find .net gateway that we started before. IP points to your computer: 127.0.0.1
and the port is the same — 55000.

Now select the .net assembly that we have generated in first step.

il ENSEMBLE20162/USER@_SYSTEM - Default_prj - Studio - a
‘ File Edit View Project Buid Debug Tools
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127001

Required

NET Gateway server port: *

55000

Required.

lies to be used in finding dependent classes:

Specify a list of assembly di fl

eparated by semi-colons.

Exclude dependent classes maiching the following prefixes
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Once done we start generation of Proxy. Wizard will show the classes detected, in our case it is only one:

DotNetMathLibrary.Calculator

So now let’'s see what our amazing wizard created. In Studio, in Workspace View, let's go to Namespace tab and
select Classes. Yes! Our DotNetMathLibrary.Calculator proxy class is there!
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& ENSEMBLE20162/USER@_SYSTEM - Default_prj - Studio - [DotNetMathLibrary.Calculator.cls] - a
iy File Edit View Projedt Class Build Debug Tools Utilities Window Help - &%
NEHded e/ sam oo [@R]EE o 3eR e B s ez BIOGE
ER N AR
4% DoiNetMathLibraryCakculatorcls b x
Class DotNetMathLibrary.Calculator Extends System.Object [ ProcedureBlock ] —] | | =43 ENSEMBLE20162.USER
{ B Classes
=5 DotNetMathLibrary
Parameter IMPORTTIMESTAMP As STRING = "11/10/2016 2:19:08 BM"; % Calculator
- Eled
BMethod $OnNew (ByRef p0 As 30ObjectHandle) As $Status er
i 3£ Routines
If '$D(p0) If (SIC["TCP") { Quit $$$O0K } Else { Set x=$$SERROR ($$$RemoteGatewayError,"Gateway instance must be supplie &3 CSPFiles
Quit ..%Constructoz (p0, "DotNetMathLibrary.Calculator™, Q) [ Other
}
BMethod Add (ByRef p0 As %0bjectHandle, ByRef pl As %0bjectHandle) As %0bjectHandle
Quit ..$IR("AdA",.p0,.pl)
}
}
I
| W 4w Project {Windows ) Namespace
L] > Workspace | Inspector - DotNetMathLibrary.Calculator | Code Snippets | Class View
Compilation started on 11/10/2016 16:01:53 with qualifiers 'cuk /checkuptodate=expandedonly’
Compiling class DotNetMathLibrary.Calculator
Compiling routine DotNetMathLibrary.Calculator.l
Compilation finished successfully in 0.049s.

Output | Find In Files

Line 18/18 Col 1/1 CAP_ NUM OVR| READ

~ 3 92 ) ENG

Ready
402PM
11/10/2016

Now that we have state of the art class having 6 lines and two methods, let’s bring it to life!

To instantiate object of this class, we first need to create another object — connection to the .NET Gateway which is
still there waiting for our commands.

Lets do it with simple code:

Cl assMet hod Cal cul at e()
{
Set Port="55000"
Set Host="127.0.0. 1"
Set NanmeSpace="User"
Set Assenbl yFi | eNameW t hPat h="C: \ User s\ Wj t ek\ Docurent s\ vi sual studi o 2015\ Proj ec
t s\ Dot Net Mat hLi brar ySol uti on\ Dot Net Mat hLi br ar y\ bi n\ Debug\ Dot Net Mat hLi brary. dl [ "
Set gat eway=##cl ass(%\et . Renot e. Gat eway) . ¥New()
set cl asspat h=##cl ass(%.i st O Dat aTypes) . ¥New()
do cl asspath. | nsert(Assenbl yFi | eNameW t hPat h)
Set st at us=gat eway. % Connect ( Host, Port, NaneSpace, 10, cl asspat h)
| f status
{
set Dot Net Cal cul at or = ##cl ass( Dot Net Mat hLi brary. Cal cul at or) . %New gat eway)
Wite Dot Net Cal cul at or. Add( 10, 15)

Wite "Problemw th . NET Gat eway"
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When we run our Cache Object Script method Calculate() from terminal with :
USER>do ##class(DotNetMathLibrary.Calculator).Calculate()

We will see the result, 25

Write DotNetCalculator.Add(10,15) called .net side with aid of .Net Gateway and brought back result — 25!

& ENSEMBLE20162/USER@_SYSTEM - Default_prj - Studio - [DotNetMathLibrary.Calculator.cls] - a
U File Edt View Projed Clss Build Debug _ax
NECHEAS GO $a2@a 9o BN ME Y O] B> @ @u = B OQ38aR
e %0y T a @
4% DotNetMathLibrary.Calculatorcls 3
Class DotNetMathLibrary.Calculator Extends System.Object [ ProcedureBlock ] — | | =) ENSEMBLE20162:USER
{ = i Classes
¥ DotNetMathLibrary
Parameter IMPORTTIMESTAMP As STRING = "11/10/2016 2:15:08 PM"; 9§ Calculator
2 Elad
BMethod $OnNew (ByRef p0 As $0b3{ Cache TRM:5464 (ENSEMBLE20162) - - Cr- {8 System
{ o : {4 Routines
If '$D(p0) If (SIC["TCe")||File Edit Help [/ instance must be supplied”) 2zt "JGTW" } {2 €SP Files
Quit ..%Constructoz (p0, "Df {1 Other
) Node: WIN-BBANI6QCOM7, Instance: ENSEMBLE20162
UsER>do #iclass ibrary.Calculacor) .Caloulat
EMethod Add (ByRef p0 As %0bjectlyy # ( 0
{ UsER>
Quit ..$IR("Add", .p0, .pl)
¥
BclassMethod Calculate()
{
thLibrarySolution\DotNetMathLibrary\bin\Debug\DotNet
(2wet.
set ##class (311
do c nsert (Assen)
ay.%Conne
##class (DotNetMathLibrary.Calculator) . New (gateway)
.Add (10, 15)
}
clse B Command Prompt- D 4.exe 55000 log - o
s ’ uistening on IP:Port - 127.8.8.1:55000
}
14 > n \Project {Windows ), Namespace
Rl » Warkspace | Inspector - DotNethat...| Code Snippets | Class View
Compiling routine DotNetMathLibrary.Calculator.l ~
Compilation finished successfully in 0.048s.
Compilation started on 11/10/2016 17:11:46 with qualifiers 'cuk / 1y’
Compiling class DotNetMathLibrary.Calculator
Compiling routine DotNetMathLibrary.Calculator.l
Compilation finished successfully in 0.066s.
<

>

Output | Find In Files
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