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Overview — Easily Use C# and .Net from an APL64 Application

Microsoft .Net is a colossal, well-documented and easy-to-use application programming interface (API)
toolkit which can be used in the Windows, Android, Linux and iOS operating systems in desktop, server,
browsers and other environments. The Microsoft C# programming language is the premier tool used
world-wide by millions of programmers to access and use the Microsoft .Net. Ready-to-run, sample  C#
source code is available without cost from Microsoft and other sources on the Internet for virtually all
application system development needs.
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APL64 and the APL64 C# Script Engine are based on Microsoft .Net and Microsoft .Net Standard. The
APL64 C# Script Engine does not provide an interface to the Microsoft-deprecated .Net Framework.

The C# statements necessary to accomplish a task in .Net are easy-to-understand, ‘English language’,
object-oriented statements in contrast to the numerous special ‘codes’, ‘structures’ and ‘buffers’ that may
have been necessary in the past.

The Ocse system function is implemented as the interface to the APLNext C# Script Engine (CSE). With the
CSE, an APL64 application system programmer can use the C# programming language to access the
Microsoft .Net and obtain the benefit of the Framework tools. This document describes the CSE object
model, including its methods, properties and events as well as examples illustrating the use of the CSE
from APL64.

A few of the projects which can be implemented using the CSE:

e Explore .Net objects and run C# statements line-by-line

e C(Create, save, edit and run CSE scripts to use the full .Net

e Create utilities and modules using .Net features for use in APL64 application systems

e Create C# classes, properties and methods for use in APL64 applications

e Use .Net web tools to access and capture web-based information

e Use Ado.Net to access databases such as Microsoft Access and SQL Server, Oracle and IBM DB2

e Use Microsoft Ling (to SQL, to Objects, to XML) to handle data using queries

e Use .Net tools to create, parse, edit and update data in Csv, Xml, Json and OData formats

e Access Microsoft Office using .Net tools

e Use 3™-party .Net tools like SpreadsheetGear, GemBox and DynamicPdf in their native C# format using
the APL64 ocse system function.

Projects which cannot be implemented using the CSE:

Microsoft has deprecated the use of the Rosyln .Net compiler for projects which involve the Windows
Presentation Foundation (WPF) or System.Windows.Forms (Winforms) or WPF GUI tools. Because the
CSE is based on the Rosyln .Net compiler, events exposed by WPF or Winforms cannot be handled by the
CSE. Using the CSE for WPF or Winforms GUI projects is not feasible.

Hello World - Your First C# Program using the APL64 and the CSE

The following APL statements:

e Use the CSE ‘Init’ method to initialize an instance of the CSE object

e Use the CSE ‘ExecStmt’ method to:

e Define the ‘System’ prefix so that the subsequent C# statements are less verbose

e Modify the state of that CSE object to contain a C# string object ‘s’

e Use the CSE ‘GetValue’ method to get the value of the C# variable ‘s’ into the APL64 workspace
e Use the CSE ‘Close’ method to close the CSE object instance.

Example #2A:
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In this example the CSE ExecStmt method is used to set the value of the C# string variable s.
b<Example2A

[ Jeself&'C'[ Jese 'Init' 'System!

&[ Jcse 'ExecStmt' 'using System;'

&[ Jcse 'ExecStmt' 'string s="Hello APL64 World";'
s¢&[ Jcse 'GetValue''s'

<[ Jcse 'Close’

b<s=«Hello APL64 World»

[ APL64 Project: CLEAR WS — O %

File Edit Session Objects Debug Options Help

FRd&s [ =2¢xXDhas Aada.  EHIN>».

VExample2h & X =
edt R X9 QX D@ E SR LG LT G W

0 b+~Example2A

1 Oecself+'C'Ocse 'Init System

2 ~lese 'ExecStmt using System:

3 ~lese 'ExecStmt string s="Hello APL&6Y% World"”:

4 s+{lcse 'GetValue s

5 ~lese 'Claose

4] b+s=«Hello APL&Y Worlds
0 <M Example2A
1 1
.| | MNew Row
Ready | | | | |Class’|c|Cap |Num
Example #2B:

In this example the CSE ‘SetValue’ method is used to set the value of the C# string variable s from an APL64
string value.

b<EXAMPLE2B;s

[ Jeself&'C'[ Jcse 'Init' 'System!

&[ Jcse 'ExecStmt' 'using System;'

&[ Jese 'ExecStmt' 'string s;'

<[ Jcse 'SetValue' 's' «Hello APL64 World!»

s&[ Jcse 'GetValue''s'

<[ Jcse 'Close’

b&s (s=«Hello APL64 World!»)
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=2 APLG4 Project: CLEAR WS — O h4
File Edit Session Objects Options Help
FR4 e Oy BEE M,
VEXAMPLE.. & X =]
HAaX & [ 2C¢ADBER M,

0 b+-EXAMPLEZB:s

1 Ocself='C'Ocse "Init System'

2 +{lcse 'ExecStmt using System;'

3 Jese 'ExecStmt’ “string s3’

[ +{lcze 'SetValus 5 Hello APLAL W d

5 s+Jcse 'GetValue 5

& +lcze 'Closze’

7 b+s (s=«Hollo APL&4 W 2]
4 J
0 i<f Jed Example2B
1 EXAMPLEZB
2 Hello APL64 World! 1
< | NewRow |
Ready | |Crnd: Ln: 0 Col: ﬂl |{:L355"|1::| |Nun1

APL64 Ocse System Function

The APL64 ocse system function is used to access the CSE system object which applies to all CSE instances
created during an APL64 session. The APL64 application programmer may create multiple CSE instances,
each of which is contained with the same CSE object for the current session. The ocse system function
accessing the CSE object has the following syntax:

result & ‘#’ ocse actionName [ arguments ]

Syntactic Element

Description

result

APL64 value which is result, if any, of the action performed

H Indicates that the CSE action will be performed on the CSE object
actionName Name of the CSE action to be performed on the CSE object
arguments APL64 Value(s), if any, which are required by a particular CSE action

The APL64 ocse system function is also used to create and control CSE instances based on the object
model of the CSE. The action of multiple uses of the ocse system function on a specific instance of the
CSE object is cumulative. The ocse system function accessing a CSE instance has the following syntax:

result & instanceNAME ocse actionNAME [ arguments ]
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Syntactic Description
Element
result IAPL64 value which is result, if any, of the action performed

instanceName |[Name of the CSE instance on which the action will be performed. The instanceName is
optional if the Ocself system variable value has been set.

actionName Name of the CSE action to be performed on the CSE instance

arguments APL64 Value(s), if any, which are required by a particular CSE action

CSE Technology

The APL64 ocse system function provides a convenient C# portal to .Net. The APL64 ocse system function
enables an APL programmer to initialize and manipulate the CSE object and its instances. In a CSE
instance, the APL64 programmer can execute text scripts which contain one or more valid C#
programming statements. CSE scripts may also load file-based .Net assemblies and use the object model
of .Net classes in those assemblies. A CSE script is automatically debugged, compiled, and executed using
the .Net C# debugger and compiler by the CSE technology.

The state of a CSE object is modified via communication between the CSE object and its instances and
APL64 environment which initiated the CSE using the object model of the CSE. A CSE object will persist
until:

e The APL64 environment which initiated the CSE is ended, or

e The APL64 instance uses the CSE ‘Close’ method, or

e The CSE instance is replaced by another CSE instance of the same name

When a CSE script is being executed by an instance of the CSE object, the APL64 environment which
initiated this action has effectively transferred execution control to the CSE object until the execution of
CSE script has completed. While a multi-line CSE script is being executed by an instance of the CSE,
execution control can be temporarily switched back to the initiating APL64 environment from within that
CSE script by incorporating an ‘APL...." script statement in the script.

C# scripts can create .Net objects, .Net methods operating on those objects and .Net events fired by those
objects. Besides executing C# scripts, APL64 can also set or obtain the value of .Net object properties
created in a CSE instance. APL64 can execute .Net methods using arguments provided by APL64 and
receive results provided by those .Net methods.

Multiple instances of the CSE object can be created by APL64 and inter-CSE object communication is
possible through the initiating APL64 environment.

The state of a CSE object includes instances of .Net objects such as value types like Int32, Double and
String which correspond to familiar APL64 data types as well as more complex .Net objects such as

DateTime instances and custom .Net class types.

e The CSE and APL64 are 64-bit processes
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e The APL64, and hence the CSE, can access memory over 2GB and create multiple .Net objects each
over 2GB, up to the limit of the memory on the target workstation, currently 192GB using the
Windows 7 Professional operating system

When an instance of the CSE object is created in an APL64 instance, a CSE engine is created which can
execute C# source code provided by the APL64 programmer.

Installation and Deployment of the CSE

CSE Requirements

The requires:

o APL64

e Use 2D[ |sysinit to determine the current .Net version for APL64 and the APL64 C# Script Engine.
e  64-bit workstation hardware

CSE Installer
The APL64 CSE is an integral part of the APL64 interpreter, so no separate APL64 CSE installer is needed.

APL64 xml-format File Configuration of the CSE

The ‘CseObjectOptions’ and ‘CselnstanceOptions’ sections of the APL64 xml-format configuration file
contains default configuration information which applies to when the CSE object and any CSE instance is
created. These sections of the APL64 configuration file are not updated when the value of one of these
properties is modified under program control during the APL64 session or when APL64 configuration
settings are saved.

Setting Location Configuration| APL64 Programmer Information
File Value

ReturnOnError | CselnstanceOptions| Default false | CSE instance ‘returnonerror’ property value: O/False

1/True

trackevents CselnstanceOptions | Default false | CSE instance ‘trackevents’ property value: 0/False
1/True

UseReplStr CselnstanceOptions | Default false | CSE instance ‘usereplstr’ property value: 0/False
1/True

CSE FAQ

What is the CSE?

The CSE is the APLNext C# Script Engine for APL64 exposed via the APL64 ocse system function. This is an
easy-to-use interface between APL64 and the Microsoft .Net which uses the C# programming language.
Using the object model of the CSE (methods, properties and events), an APL64 programmer can create
instances of a .Net environment which is in a separate memory space from the APL64 memory space. In
such a CSE instance .Net objects, such as familiar value types (Int32, double, string) as well as more
complex .Net objects will be directly accessible to the APL64 environment.
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The CSE empowers the APL64 programmer with the benefits of the Microsoft .Net in an enhanced version
of APL64 which maintains full compatibility with prior versions of APL64.

.Net provides a myriad of powerful tools and features which are easy to use and fully documented. The
APLNext C# Script Engine simplifies the use of .Net without the need to use Microsoft Visual Studio. The
APL64 oOcse system function provides a convenient syntax for using the APLNext C# script engine without
imposing .Net principles on APL64.

What is included in the CSE?

The CSE software package is available to current APL64 subscribers and includes:
e The APL64 developer and runtime executables with the ocse system function
e The APLNext CSE .Net component installer

e The CSE pdf-format documentation

e The CSE ‘CSE Code Samples’ folder, delivered as a .zip file

e The APL2000 Forum section for the CSE

e Access to the APL2000 Support service

How does APL2000 distribute the CSE to APL64 product subscribers?
The CSE is included in every version of APL64. The developer and run-time versions of APL64 support the
ocse system function.

When did the CSE become a production feature of the APL64 product?
The initial version of the APL64 product contained the CSE.

Can the CSE be deployed as part of an APL64 runtime application?
Yes. There are no anticipated additional APL2000 license requirements or cost to APL64 product
subscribers to incorporate CSE technology in their APL64 runtime applications.

Can the CSE technology be used with any developer or runtime version of APL64?
Yes. The APL64 CSE in an in-process engine and part of the APL64 interpreter. Each version of APL64
incorporates an appropriate version of the APL64 CSE.

The CSE development team strives to maintain an invariant programming syntax among CSE versions,
however new features of the CSE may require new programming syntax. Maintaining a current APL64
product subscription is the way to always have the current APL64 technology available to programmers
and end users of an APL64-based application system.

What are the license provisions of the developer and runtime APL64 components?

When the APL64 developer component is installed, the “APL64 End User License Agreement” (EULA) is
also installed which provides this information. This EULA incorporates the ‘unlimited use’ aspect of the
APL64 runtime component which includes the CSE feature.
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Are there any other licensing issues with respect to the CSE?

Since the CSE exposes the Microsoft .Net and components which have been developed using .Net, APL64

programmers who incorporate the CSE technology in their application systems need to be aware of

licensing requirements which may apply. For example:

e Commercial component developers make available numerous tools based on .Net. These
components are often available in demonstration/evaluation versions or even community versions.
Generally, a commercial component developer will have their own license agreement.

e Opensource components based on .Net are also readily available, e.g. from sourceforge.net or
stackoverflow.com. These components are often covered by a license agreement requiring
attribution and other disclosures.

e For APL64 programmers with Microsoft Visual Studio knowledge, custom .Net assemblies can be
created an accessed in APL64 using the CSE. It may be important to provide appropriate license terms
for these custom components also.

I don’t know C#. Do | need to learn it? How can | learn it?

If the CSE will be used to load and interact with previously compiled .Net assemblies, simple and minimal
C# skill is needed to benefit from using the CSE. If CSE scripts will be written using C# syntax to create
.Net classes, additional knowledge of the C# .Net programming language is beneficial. The C#
programming language and the Microsoft .Net are both implemented and documented well and have
been extensively deployed to develop productive and amazing applications on the Windows workstation
and server operating system platforms.

APL64 supports interfaces to many programming ‘environments’ and the CSE provides a robust interface
to the C# and .Net environment for those who need it.

Many avenues are available for a programmer interested in learning C# and .Net including:
e Microsoft Developer Network

e MSDN Library

e MSDN Library C#

e Stackoverflow for C# Questions

e Apress Publications for C#
e Visual Studio 2015 Community
e APL2000 Consulting Services

Why does deployment of the CSE require multiple .Net Assemblies?
Certain Microsoft-provided .Net assemblies used by the CSE cannot be merged into a single assembly.

CSE Examples

Most of the source code for the examples in the APL64 CSE manual are self-contained in the document.
For these examples, copy the APL64 source code from the document into an instance of the APL64
developer version and run the copied function.

APL64 C#t Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #12


http://msdn.microsoft.com/en-US/
http://msdn.microsoft.com/en-US/
http://msdn.microsoft.com/en-us/library/ms123401.aspx
http://msdn.microsoft.com/en-us/library/ms123401.aspx
http://msdn.microsoft.com/en-us/library/kx37x362.aspx
http://msdn.microsoft.com/en-us/library/kx37x362.aspx
http://stackoverflow.com/
http://stackoverflow.com/
http://www.apress.com/programming/c
http://www.apress.com/programming/c
https://www.visualstudio.com/en-us/products/visual-studio-community-vs.aspx
https://www.visualstudio.com/en-us/products/visual-studio-community-vs.aspx

In some cases, additional files are needed to run the examples. These additional files are included in the
‘CSE C# Script Engine Manual Example Files.zip” compressed file. Expand the content of this file to a
convenient location on the target workstation. For the APL64 CSE examples which require additional files,
the APL64 example function may need to be modified to reflect the path to the expanded zip file.

The examples are numbered as they are prepared and included in the CSE documentation. The numbering
system for the examples is not necessarily consecutive or coordinated with the page numbers of this
document. Some example numbers may not exist. Some examples do not have associated example
workspaces. Some examples were created with different versions of APL64 or Microsoft Visual Studio,
but these examples may also be created using the latest versions of APL64 and Microsoft Visual Studio.

All CSE examples reflect the default values of CSE instance properties, unless otherwise stated in the CSE
documentation or examples.

Example #189: Accessing a .Net datatype that has no representation in APL64
APL64 supports a limited set of ‘value types’, i.e. scalars and arrays of bool, characters, strings, Int32 and
double. If the data type of a .Net variable, field or property value has no associated APL64 data type or if
the APL64 interface cannot convert the .Net type to an APL64-compatible type, the CSE throws an
exception. In this case a datatype conversion of the original .Net variable or access to its value type
properties will be necessary to obtain the desired values in the APL64 session.

EXAMPLE189;[ |cself
[ Jeself¢&'C'[ Jcse 'Init' 'System!
<[ ]cse 'ExecStmt' 'using System;'
:TRY

[ Jcse 'GetValue' 'DateTime.Now'
:CATCHALL

[ Jdm

()T Exception here indicates that the DateTime type has no APL64 analogue type
:ENDTRY

[ ]cse 'GetValue' 'DateTime.Now.Year'
(0) T Accessing a value type exposed by a .Net type
>[ ]cse 'GetValue' 'DateTime.Now.ToShortDateString()'

(0) T Converting or casting .Net type to an APL64 compatible type
[ ]cse 'Close
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0 EXAMPLEL189:(cself

1 Ocself="C'Ocse "Init' 'System’

2 lecse 'ExecStmt' 'using System;'

3 :TRY

L Ocse 'GetValue' 'DateTime.Mow'

5 : CATCHALL

6 Odm

7 At Exception here indicates that the DateTime type has no APL&6Y4 analogue type
) :ENDTRY

9 Ocse 'GetValue' 'DateTime.Now.Year'

10 atAccessing a value type exposed by a .Net type

11! =»[cse 'Get¥zlue' 'DateTime.Now.ToShortDateString(}’

12 AatConverting or casting .Net type to an APL64% compatible type
13; [Oese 'Close’

0 ?@ EXAMPLELES

1 CSE ERROR: .Net data type, System.DateTime, has no representation in APL6Y
2 | EXAMPLE189[4] [cse 'GetValue' 'DateTime.Now'

3 =

L E 2021

5 E 4/10/2021

Ill | New Row

Ready | || | |Classic| |Num

How much memory can the CSE use?
A CSE instance can use up to the available memory on the target workstation.

Example #192: In this example two .Net objects, each a 3Gb array of doubles, are created in a CSE instance
using a Windows 7 X64 OS machine with 8Gb of memory. This illustrates that with a workstation with
appropriate operating system and memory, the CSE can use memory above the Win32 memory limit and
create .Net objects above the Win32 memory limit. The example uses arrays of double with 8
bytes/double of memory used plus a small amount of array structure overhead.

EXAMPLE192;nElts; Script192
Script1924««

using System;

using System.Diagnostics;

Int32 nElts=(Int32)(3*Math.Pow(1024,3)/8);
double[] dvl = new double[nElts];

for (Int32 1=0; I<dvl.Length ; |++)

{
dvi[l]=1+1.234;
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}
double[] dv2 = new double[nElts];

for (Int32 1 =0; I<dv2.Length ; |++)
{
dv2[l]=1+0.01234;
}
Process proc = Process.GetCurrentProcess();

double privateMemorySize64 = (double) proc.PrivateMemorySize64;

»»

[ Jeself&'CSE'[ Jcse 'Init' 'System'

‘Running Script to create dv1 and dv2 each 3Gb'

&[Jcse 'Exec' Script192

'dvl.Length: ', $ nElts<-[ |cse 'GetValue' 'dvl.Length'

'dv1 double array in Gb: ', $ nEltsx8+1024*3

'dvl[LastValue]: ', ¢ [ Jcse 'GetValue' 'dvi[dvl.Length-1]'

'dv2.Length: ', $ nElts<-[ |cse 'GetValue' 'dv2.Length'

'dv2 double array in Gb: ', $ nEltsx8+1024*3

'dv2[LastValue]: ', ¢ [ Jcse 'GetValue' 'dv2[dv2.Length-1]'

'Memory used by CSE instance in Gb: ', ¢ ([ |cse 'GetValue' 'privateMemorySize64')+1024*3
[ ]cse 'Close'
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0/EXAMPLE192;nElLts

1iScript192+w«

2iusing System;

Eus‘ing System.Diagnostics;

iInt32 nElts=(Int32)(3xMath.Pow(1024,3)/8);

double[] dvi = new double[nElts]; |

ifor (Int32 I = 0 ; I<dvi.Length ; I++) I
|

R N o)
P

dvi[T]=-T+1.234;
9}
10idouble[] dv2
11ifor (Int32 I
12,4
13idv2[I]-1+0.0123%;

1k}

15iProcess proc = Process.GetCurrentProcess();

16:double privateMemorySize6t = (double) proc.PrivateMemorySize6l;

17w

18:0cself+'CSE'Oese "Init’ "System’

19;'Running Script to create dvl and dv2 each 3Gb'

20 «[cse 'Exec' Scripti92

21:'dvi.length: ',snElts<[Icse 'GetValue' 'dvi.lLength'

22§'dv1 double array in Gb: ',snElts=8:102Lx3

23:'dvi[LastValue]: ',slcse 'GetValue' 'dvi[dvi.Length-1]'

24i'dv2.Length: ',snElts+Icse 'GetValue' 'dv2.Length'

25;'dv2 double array in Gb: ',snElts=8:102Lx3

26:'dv2[LastValue]: ',slcse 'GetValue' 'dv2[dvZ2.Length-1]'

27:'Memory used by CSE instance in Gb: ',s([cse 'GetValue' 'privateMemorySize6l')=1024x3
I]cse 'Close’

new double[nELlts];
0 ; I<dv2.lLength ; T++)

|[28;D] Commit Changes| |Commit & Close

<0 EXAMPLE192

1:Running Script to create dvl and dv2 each 3Gb
vi.Length: 402653184

vl double array in Gb: 3

idvi[LastValue]: 402653184.2

5idv2.Length: 402653184

idv2 double array in Gb: 3

v2[LastValue]: 402653183

B:Memnrvl used by CSE instance in Gb: 6.418048859

[Ready | | |Wist: Ln: 9 col: 6|Ins |Classic| | Num |EN_US |
b

Is there a quick summary of an element of the CSE object model?

Yes. The CSE supports brief ‘help strings’ which can be accessed by prefixing the CSE object model element
name with a question mark (“?”). Because a CSE ‘help string’ is intended to be a summary, some options
for that CSE method or property may not be disclosed in the ‘help string’. Refer to the CSE manual (this
document) for complete documentation of the CSE object model.

Example #1:

Examplel

[ Jeself<'C'[ Jcse 'Init' 'System”
[ ]cse '?ReturnOnError

[ ]cse '?GetLastError'

[ ]cse '?AddEventHandler'

[ ]cse 'Close
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Ocself+~'C'Ocse "Init" 'System'

Ocse '?ReturnOnError’

Oese '?GetlastError’

Ocse '?AddEventHandler'

Oese 'Close’

(1] pit] 11
={2] I[Z] 7]

$4

(SIS LI SR ]

Examplel
Result = CseInstanceName [CSE 'returncnerror' BooleanFlag
Char[,] ~ CselnstanceMame [CSE 'GetlLastError’ [#RowsToReturn]
Result + CseInstanceName [JCSE 'AddEventHandler' C#objName C#0bjEvent AplHandlerFn AplHandlerFnArg

tEditors
1Session History/Command Line/Status Bar

[

II| | Mew Row

Ready | || | |Classic| |Num

What is a good way to browse the object model of .Net types?
Use the CSE ‘GetProperties’, ‘GetMethods’ and ‘GetEvents’ methods to investigate the object model of
.Net objects, classes and events.

Example #215

EXAMPLE215

[ Jeself¢'cse'[ Jese'Init' 'System'

[ ]cse 'ExecStmt' 'using System;'

D[ ]Jdeb” 31 ]cse 'GetProperties' 'DateTime'
D[ Jdeb” 31 ]cse 'GetMethods' 'DateTime'
D[ ]Jdeb” 31 ]cse 'GetEvents' 'DateTime'

[ ]cse 'Close
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| Ocself='c=e '[cse ' Init System

2 Ocse "ExecStmt using System;

3 s[ldeb™ 3tdcse 'GetProperties DateTime

L s[ldeb™ 3tldcse 'GetMethods DateTime

5 s[0deb™ 3t0ese 'GetEvents DateTime

& Ocse 'Close

2
<H EXAMFLEZLS
0

System.DateTime Date{get; }

System.Int32 Day{get; }

System.DayOfWeek DayOfWeek{get; }
System.DateTime Add(System.TimeSpan value)
System.DateTime AddDays(Double value)
System.DateTime AddHours(Double walue)
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Alternative using Visual Studio:
The ‘Object Browser’ included in Visual Studio 2019 Community Version is a no-cost way to browse the

object model (methods, properties and events) of classes (types) in .Net. For more detailed examination
of .Net types try these tools.

For example, after installing Visual Studio 2019 Community Version, use the ‘View > Object Browser’ menu
item and search for DateTime to view the object model for the ‘DateTime’ type, search for DateTime:
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Object Browser + X

Browse: My Solution

DateTime

n

#z Mewtonsoft.Json.Converters.DateTimeConverterBase

& MNewtonsoft.)Json.DateTimeZoneHandling

%z System.ComponentModel DateTimeConverter

%z System.ComponentModel DateTimeOffsetConverter
System.CompeonentModel.Design . DateTimeEditor
System.DateTimeKind
Systemn.DateTimeOffset
System.Globalization.DateTimeFormatinfo
System.Globalization.DateTimeStyles
System.Runtime.CompilerServices. DateTimeConstantAttribute
System.Runtime.Serialization.DateTimeFormat
System.Windows.Automation.Peers.DateTimeAutorationPeer
System.Windows.Forms.DateTimePicker
System.Windows.Forms.DateTimePicker.DateTimePickerAccessil|
System.Windows.Forms.DateTimePickerFormat

Add(System. Time5pan)

AddDays(double)

AddHours(double)

AddMilliseconds(double)

AddMinutes{double)

AddMonths(int)

AddSeconds(double)

AddTicks(long)

AddYears(int)

Compare(Systemn.DateTime, Systermn.DateTime)

CompareTo(object)

CompareTo(System.DateTime)

DateTime(int, int, int)

DateTime(int, int, int, int, int, int)

DateTime(int, int, int, int, int, int, int)

DateTime(int, int, int, int, int, int, int, System.DateTimeKind)
DateTime(int, int, int, int, int, int, int, System.Globalization.Calendar)
DateTime(int, int, int, int, int, int, int, System.Globalization.Calendar, System.DateTimeKind)
DateTimelint. int. int. int. int. int. Svstem.DateTimeKind)
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System.Windows.Markup.DateTimeValueSerializer
Mewtonsoft.Json.Converters.|soDateTimeConverter
Mewtonsoft.Json.Converters.JavaScriptDateTimeConverter
MNewtonsoft.Json. Converters.UnixDateTimeConverter
System.Data.DataSetDateTime public struct DateTime
= Systern.Data.SqlTypes.SqlDateTime Member of System
System.Printing.IndexedProperties.PrintDateTimeProperty

System. Xml.XmlDateTimeSerializationMode Summary:
Represents an instant in time, typically expressed as a date and time of day.
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Are CSE instances persisted between APL64 sessions?

No. CSE instances end when an APL64 session ends. Thus CSE system variable values are not persisted

between APL64 sessions. Note however that certain .Net objects may be created via the CSE during an

APL64 session which will persist after the APL64 session ends. Such .Net object types should be ‘disposed’

prior to ending an APL64 session which created those objects. For example:

e An ADO.Net database connection left open when the APL64 session which created it closes

o A System.lO file access restriction which is not resolved before the APL64 session which created it
closes

e An ActiveX object instance created but not closed before the APL64 session which created it closes

Does )Clear Close a CSE Instance?
No. When )Clear is used, ocself and pre-existing CSE instances are preserved.

Example #193:
Example193
[ Jcself¢&'CSEL'[ Jcse 'Init' 'System'
[ Jcse 'ExecStmt' 'using System; Int32 | = 1234;'
[ Jcse 'Getvalue''I'
'CSE2'[ ]cse 'Init' 'System'
'CSE2'[ ]cse 'ExecStmt' 'using System; Int32 | = 5678;'
'CSE2'[ ]cse 'GetValue' 'I'
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How many CSE instances may be created in an APL64 session?

The number of instances of the CSE which may be created during an APL64 session is limited by the
memory available to the target workstation considering all applications and services running on that
machine.

CSE Performance Tips
Create the minimum required number of CSE instances, re-use them throughout the APL64 session and
close when no longer needed.

Dispose of large .Net objects before using ocse ‘Close’. Before the CSE ‘Close’ method is used, it is
recommended that any large .Net objects created in the associated instance of the C# script engine be
disposed by the programmer before using the CSE ‘Close’ method. For most .Net objects disposing of
them can be done by setting them equal to null.
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Do not create and close CSE instances in a loop. For example, it is not recommended to create and close
instances of the CSE inside of an APL64 loop. Create a CSE instance before the APL64 loop processing
commences and use that CSE instance withing the loop.

Important APL64 and C# Comparisons

.Net and C# Names are Case Sensitive

Object names in .Net, including the C# language are case sensitive.

C Sharp objects are strongly-typed

C# objects are strongly-typed so that once the data type of a named C# object is established in an
executing C# .Net assembly, that named object’s type cannot normally be changed. The C# Roslyn
compiler is analogous to the APL64 interpreter, so at the expense of performance, it is possible to assign

different data type values to the same variable name. For example, reassigning the same variable name
to different C# data types is more expensive than using separate variable names:

var X=0;

var X= “ABCD*;

compared to
var X=0;
var Y= “ABCD*;

It is possible to create new C# objects of a different type from existing C# objects using conversion or
casting. The data type of a C# object can be established implicitly by the C# compiler using the ‘var’ type
in which case the data type of that C# object is determined at runtime.

Example #3:

In this example explicit CH# conversions are used to create new C# objects of different types. C# does not
support all possible explicit conversions, as in this example: Convert.Tolnt32(sd) where the argument, sd,
is not an integer. Some explicit C# conversions can result in a loss of precision.

EXAMPLE3

[ Jeself&'C'[ Jcse 'Init' 'System!

<[ ]cse 'ExecStmt' 'using System;'

& [ Jese 'ExecStmt' 'var sd="123.45";'

&[ Jcse 'ExecStmt' 'var si="12345";'

<[ ]cse 'ExecStmt' 'var d = Convert.ToDouble(sd);"
& [ ]cse 'ExecStmt' 'var td = d.ToString();'

<[ ]cse 'ExecStmt' 'var i = Convert.Tolnt32(si);'
<[ ]cse 'ExecStmt' 'var ti = i.ToString();'

[ ]dr[ ][ Jcse 'GetVvalue' 'sd'

[ ]dr[ ][ ]Jcse 'GetVvalue' 'd'

[ ]dr[ ]¢[ ]cse 'Getvalue' 'td'

[ ]dr[ ][ Jcse 'Getvalue' 'si'

[ ]dr[ ][ ]cse 'Getvalue' 'i!
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[ ]dr[ ][ Jcse 'GetValue' 'ti'

[ ]cse 'ExecStmt' 'var i = Convert.ToInt32(sd);'
[ ]cse 'GetlastError'

& [ Jese 'Close'
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Ocself+'C'Ocse "Init’ "System’

Ocse 'returnonerror’

~[lcse 'ExecStmt’ ‘using System:’

+[Jese 'ExecStmt"' ‘wvar sd="123.45";

+[lcse 'ExecStmt’ ‘var si="12345";

+[Jcse 'ExecStmt' “"war d = Convert.ToDouble(sd);"
~[lcse 'ExecStmt' ‘var td = d.ToString();’

i +[ese 'ExecStmt' ‘var i = Convert.ToInt32(si);"
g  +flcse 'ExecStmt’ ‘var ti = i.ToString();’

10! [Odrd+0cse 'GetValue' 'sd’

11 [dr0+0cse 'GetV¥alus" "4’

12! QOdr0cse 'GetValue" "td’

13 Odr+cse 'GetV¥alus®" "si’

iy Odr0-{Jcse 'Get¥alus" 'i'

15, [Odr0«{Jcse 'GetValus' "ti’

16! [cse 'ExecStmt' ‘var i = Convert.ToInt32(sd);’
17! [Ocse 'GetlLastError'

18/ [ecse 'Close’
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o <p EXAMPLES
1

2

3

)

5 i 65

& 123.45

7 i 164

5 ! 12345

9 i 164

10i) 12345

11, 323

1z 12345

13{ 164

i 1

15 Message: Input string was not in & correct format.
16

i?? StackTrace: at System.Number.ThrowOverflowOrFormatException{ParsingStatus status, TypeCode type)
19; at System.Number.ParseInt32(ReadOnlySpan’1 walue, NumberStyles styles, NumberFormatInfo info)

215 at System.Convert.ToInt32(String value)

22

235 at Submission#il.<<Initialize>>d_ 0.MoveNext()

2L

25/ --- End of stack trace from previous location where exception was thrown ---

26

27 at Microsoft.CodeAnalysis.Scripting.ScriptExecutionState.RunSubmissionsAsync[TResult]{ImmutableArr
28 nOpt, CancellationToken cancellationToken)

29 at Microsoft.CodeAnalysis.Scripting.Script*i.RunSubmissionsAsync(ScriptExecutionState executionSte
30 onToken cancellationToken)

31 at APLNext.CSScriptEngine.ScriptHost2.Execute(String script, Boolean isExecStmt)
33% InnerExceptionMessage:
35; InnerExceptionStackTrace:

< >
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Example #171:
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In this example C# ‘casting’ is used to create new C# objects of different types. C# does not support all
casts, as in this example (string)d, where d is a double, whereas d.ToString() is available. Some C# casts
can result in a loss of precision.

Examplel71

[ ]cself<'C'[ Jcse 'Init' 'System'

[ ]cse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'Int32 | = 12345;'

[ ]cse 'ExecStmt' 'double d = (double)l;'
[ ]cse 'ExecStmt' 'string s = (string)d;'

[ ]cse 'GetlastError'

[ ]cse 'ExecStmt' 'string s = d.ToString();'
[ ]ese 'ExecStmt' 'Int32 J = (Int32)d;'
[]dr[ ]<[ Jcse 'GetVvalue' 'J!

[ ]cse 'ExecStmt' 'double d1 = 123.45;'
[ ]cse 'ExecStmt' 'Int32 K = (Int32)d1;'
[ ]dr[ ]¢[ Jcse 'GetValue' 'K'

[ ]cse 'Close
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B} APL64 Project: CLEAR WS

O x

File Edit Session Objects Debug Options

&[]

Help

VExamplel.. & X|
peat _ EAX[ QX DeE SRR MR
0 Examplel71
1 Oecself+~'C'Ocse 'Init' 'System’
2 Ocse "ExecStmt' 'using System;’
3 Ocse '"ExecStmt' "Int32 I = 12345;°
+ Ocse 'ExecStmt' 'double d = (double)I:’
5 Ocse 'ExecStmt' 'string s = (stringld;’
4] Ocse 'GetlastError'
7 Ocse '"ExecStmt' 'string s = d.ToStrimgl():’
B Ocse 'ExecStmt' "Int32 J = (Int32)d;’'
9 Odrd0-dcse 'GetValue' 'J°
10 Ocse 'ExecStmt' 'double di = 123.45;°'
11 [Ocse '"ExecStmt' 'Int32 K = (Int32)di;"’
12: [Odr0+dcse 'GetValue' 'K’
13! [Oese 'Close’

¢

0 B Jedit Examplel71

1 <A Examplel71i

2 0

3 0

+ 0

5 1

& Message: (1,12): error C50030: Cannot convert type 'double' te 'st
7 ring'

8 StackTrace: at Microsoft.CodeAnalysis.5cripting.5Scri
3 ptBuilder.ThrowIfAnyCompilationErrors(DiagnosticBag diagnost
10 ics, DiagnosticFormatter formatter)

i1 at Microsoft.CodeAnalysis.Scripting.ScriptBuilder.CreateExecutor
iz [T1(ScriptCompiler compiler, Compilation compilation, Boolea
13 n emitDebugInformation, CancellationToken cancellationToken)
1y at Microseft.CodeAnalysis.Scripting.Script™1.GetExecutor(Cancell
15 ationToken cancellationToken)

16 at Microsoft.CodeAnalysis.Scripting.Script’™l.RunFromAsync(Script
17 State previocusState, Func™2 catchException, CancellationToke
18 n cancellationToken)

g at APLNext.CSScriptEngine.ScriptHost2.Execute(S5tring script, Boo
20 lean isExecStmt)

21 InnerExceptionMessage:

22 InnerExceptionStackTr
23 ace:

24 0

25 0

26 12345

27 323

28 0

29 0

30 123

31 323

]l || New Row |
Ready || |Cmd: Ln: 0 Col: ﬂ| |Classic| |r\lu1'|_:E
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Example #6: In this example:

e Assign an integer value, 12345, to a strongly-type variable, |

e Attempt to set the value of a variable typed as integer to a double value, 123.45.
e Use a.Net conversion from 123.45 to an integer with loss of precision

e Use a.Net cast to convert 123.45 to an integer with loss of precision

Example6

&[ Jeself<'C'[ ]cse 'Init' 'System'

[ ]cse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'Int32 | = 12345;'
[ ]cse 'ExecStmt' 'l = 123.45;'

[ ]cse 'GetlastError'

[ ]cse 'ExecStmt' 'l = Convert.ToInt32(123.45);'
[ ]dr[ ][ Jcse 'Getvalue' "'

[ ]cse 'ExecStmt" 'l = (Int32)123.45;'
[ ]dr[ ][ Jcse 'Getvalue' "'

&[ Jese 'Close'
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{E APL64 Project: CLEAR WS — O

Pt

File Edit Session Objects Debug Options Help

FRA&s ] -s2¢xbas Aaa  EHIN>F,

VExampled & X|
et IEEX QX DG E SRR LT W
0 Exampleb
| Hleself+~'C'lese 'Init' "System’
2 Ocse 'ExecStmt' 'using System;'
3 Ocse '"ExecStmt' 'Int32 I = 12345;'
b Ocse "ExecStmt' 'I = 123.45;°
5 Ocse 'GetlastError'
] Ocse "ExecStmt' 'I = Convert.ToInt32(123.4%5);:"°
7 Odrlcse 'Get¥alue' "I°
8 Ocse '"ExecStmt' 'I = (Int32)123.45;"'
9 OdrOlcse 'Get¥alue' "I°
10i +fecse 'Close’
0 Kp Exampleé
1 0
2 0
3 1
L Message: (1,5): error C50266: Cannot implicitly convert type 'doub
5 le' to "int'. An explicit conversion exists (are you missing
G a cast?)
7 StackTrace: at Micreoseoft.CodeAnalysis.5Scripting.
a ScriptBuilder.ThrowIfAnyCompilationErrors(DiagnosticBag diag
9 nostics, DiagnosticFormatter formatter)
10 at Microsoft.CodeAnalysis.Scripting.5ScriptBuilder.CreateExecutor
i1 [T1(ScriptCompiler compiler, Compilation compilation, Boolea
12 n emitDebugInformation, CancellationToken cancellationToken)
13 at Microsoft.CodeAnalysis.Scripting.Script’l.GetExecutor{Cancell
14 ationToken cancellationToken)
15 at Microsoft.CodeAnalysis.Scripting.Script™l.RunFromAsync{Script
16 State previousState, Func™2 catchException, CancellationToke
17 n cancellationToken)
18 at APLNext.CS5ScriptEngine.5criptHost2.Execute(String script, Boo
19 lean isExecStmt)
20 InnerExceptionMessage:
21 InnerExceptionStackTr
22 ace:
23 0
24 123
25 323
26 0
27 123
28 323
= || New Row |
Ready || || |CIassic| |Hun

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #27




The CSE supports dynamic typing for C# variables in some circumstances. In the CSE it is possible to
redefine a named C# object’s type when such redefinition is not part of method, class or property
definition and if the redefinition is performed in separate CSE scripts or via individual CSE ‘ExecStmt’
method calls and if the variable’s type is redefined when its value is changed.

Example #7:

The C# debugger/compiler will not permit the following syntax if it is included in a single CSE script because
the debugger/compiler will analyze the entire script to see if it is valid at debug time.

Example7;S

S&««

using System;

var 1=0;

I="ABC";»»

[ Jeself&'C'[ Jcse 'Init' 'System!
[ Jcse 'Exec'S

[ ]cse 'GetlastError'

[ ]cse 'Close

f &7, APLE4: CLEAR WS _ O x|

Eile Edit Session Objects Tools Options Help

ERQ8[D0=9C L Do s ME R, 0GR

| VExample7 4 X

FREYd. AAX(82 T =2CXDEESR AR Rc®>@)a

0 Example7;s

1%5*-(-:«

2 using System;

3ivar I=0;

L T="ABC" ;»»

50cself«'C'Ocse 'Init' 'System’ .
6:0cse "Exec' § .
Jdcse 'GetlLastError'
Ocse MClose

41 | 0

Al
4l

|[8;12] Commit Changes| [Commit 8t Close|

i ]
< 0 Example’
1171
.2§(3,3}= error C50029: Cannot implicitly convert type 'string' to 'int'
3

gE l

|Ready | | |Hist: Ln: 3 Col: 6|1Ins |Classic| | Num |EN_US |

Example #8
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The C# debugger/compiler will not permit the following syntax if it is included in a single CSE script because
the debugger/compiler will analyze the entire script to see if it is valid at run time:

Example8;script

scripté&««

using System;

var |1=0;

var I="abc";

»»

[ Jcself&"cse'[ Jcse 'Init' 'System'
[ ]cse 'Exec' script

[ ]cse 'GetlLastError'

[ ]cse 'Close

{E APLG4: CLEAR WS — m] X

File Edit Session Objects Tools Options Help
FRH800=9Cyhns

VExample? + X

FREd_ AAX &0 ]

O Example8;script

1%5Cl"ipt<—<<«

2:using System;

3ivar I=0;

Livar I="abc";

5%»»

¢ Ocself«'cse'lcse "Init' 'System’
fi(lcse "Exec' script

8i0cse 'GetlastError'

9 0cse 'Close’

Y R S A S R PO RRE I | I

4l

|[?.'13] Commit Changes| |Commit & Close

[<# 0: Example8
o1t
| 2:(3,5): error C50102: The type 'Submission#1' already contains a definition for 'I'

Bz |
[Ready | | |Hist: Ln: 3 Col: 6|Ins |Classic|  |mum |EN_US ||
= | !

Example #9:

In this example two independent CSE ‘ExecStmt’ method calls using the C# ‘var’ keyword are executed to
dynamically modify the data type of the C# variable ‘I’. Because the change of data type for the C# variable
‘I’ does not occur within a single script, method, class or property definition and because the variable’s
type is redefined (via the var | = ... syntax), this action is permitted by the C# debugger. Each use of the
CSE ExecStmt method is effectively executing a separate C# script.
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b<Example9

(@) Dynamically change type of a C# variable
[ Jcself&"cse'[ Jcse 'Init' 'System'

&[Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'var | = 0;'

11<[ Jcse 'Getvalue''I'

[ Jcse 'ExecStmt' 'var | = "abc";'
12¢[ Jcse 'Getvalue''I'

[ Jcse 'Close'
b<(11=0)*12=«abcy»

[ APL64 Project: CLEAR WS — O ¥

File Edit Session Objects Debug Options Help

FRA&CH=2¢xDho s

i
=
®)
=)

VExample? 48 X =
et _(EBRX2QC Y DdBESEETEGE
0 b+Exampled
1 f Dynamically change type of a C# variable
2 Ocself+'c=e'Oese 'Imit System
3 “{lese 'ExecStmt using System;
L Ocse 'ExecStmt ar I = 0;
5 Ii-{lecse 'Get¥alue I
& Ocse 'ExecStmt ar I = "abc";
7 I2-{lcse 'Get¥Walue I
a Ocse 'Close
9 b+ ({I1=0)*I2=«=abc=
’ ¥
0 [<H Example9
1 0
2 0
3 1

.| || New Row |

Ready Cmd: Ln: © Col: O Classic Num
|1 | |

Example #10:
In this example two independent CSE scripts are executed using explicit .Net type names to dynamically
modify the data type of the C# variable ‘I':
b<Examplel0;scriptl;script2
[ Jcself&'cse'[ Jese'lnit' 'System'
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scriptl<««

using System;

var | = 1234;

»»

script2 < ««

var | = "abc";

»»

&[Jcse 'Exec’ scriptl
114 Jcse 'GetValue' I
<[ Jcse 'Exec’ script2
124 Jcse 'GetValue' 'l
[ Jcse 'Close'
b<(11=1234)"2=«abc»

0 b«Exampleil;scriptisscript2
1 0cself+"'cse'(cse'Init’
2iscripti+ws

Jiusing System;

bivar I = 123k4;
6:script2ew«
7ivar I = "abc";
8%»»

9 +[lcse 'Exec' seripti
10:T1+[lcse 'GetValue' 'I'
11 <[Icse 'Exec' script?
12 I2+lcse 'GetValue' 'I'
13[lcse 'Close’

B o-(11=1234)AT2=caben

'System'

N APLG4: CLEAR WS — O x
File Edit Session Objects Tools Options Help

FRMd& =2 XD S Maw . b0 LR m e el w1 e _f
VExample10 43 X| =
FREYA.  AAX@32 15 =2C0 X DEESE Man cQc®o2®|_ i1,

|1140]

Commit {Zhangesl |Cc>mmit & Close

q

<H Examplel0

0
11
2

[

|Ready

| | |Hist: Ln: 2 col:

6|Ins |Classic| | Num | EN_US |

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #31




APL64 incorporates promotion and demotion of data types

APL64 promotes or demotes certain data types to a conformable data type when necessary and possible.
In C# promotion is implemented for certain methods but demotion is not when a loss of data precision is
possible. See the CSE ‘SetValue’ method documentation for more information and options.

Example #12:
This example illustrates promotion and demotion of data types in APL64.

Examplel2

T&[ ]dr1€-12345

'Datatype of I (',1,"): ', T

T&[ |dr D4-123.45

'Datatype of D (,D,'): ', T

T&[ ]dr 1<-D (6\Promotion Int32 to double
'Datatype of I (',1,"): ', T

T<[ ]dr D4-12345 G\ Demotion double to Int32
'Datatype of D (',D,'): ', T

&2, APLB4 Project: CAAPLWINTG\CSE Examples\CSE...  — O X
File Edit Session Objects Debug Options Help
ERQ8 D0 =2 xbn% i
VExamplel2d + X =
: [ X] i ! s :
HAX & [ N=2¢ b, .
0 Examplel?2
1 T+0dr I+12345
2 Datatype of I (',I,"): LT
3 T~[dr D+~123.45
& Datatype of D (",D,"): LT
5 T+dr I+D aPromotion Int3d2 to double
4] Datatype of I (",I, ): LT
7 T-{ldr D+~12345 ARDemotion double to Int32
8 Datatype of D (",D,"): ', T
(— 5
0 [<p Examplel?
i Datatype of I ( 12345 ): 323
2 Datatype of D ( 123.45 ): 645
3 Datatype of I ( 123.45 ): 645
1 Datatype of D ( 12345 ): 323
Illl | Mew Row
Ready || |Cmd: Ln: 0 Col: ﬂ| |Classic| |Num

APL64 C#t Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #32


http://www.dotnetperls.com/numeric-promotion
http://www.dotnetperls.com/numeric-promotion

Example #13

In this example C# promotion is illustrated, but there is no implicit demotion in C#, so the attempt to set
the value of the integer variable | to a double value fails to avoid a loss of precision. Using an explicit
conversion and accepting the loss of precision may be used.

EXAMPLE13

[ Jcself&"cse'[ Jcse 'Init' 'System'
&[Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'Int32 1=12345;'
[ ]cse 'GetObjectType' 'I'

[ ]cse 'ExecStmt' 'double D=I;'
DCSE 'ExecStmt' 'D=D*0.5'

[ ]cse 'GetValue' 'D'

[ ]cse 'GetObjectType' 'D'

[ ]cse 'ExecStmt' 'I=D; '

[ ]cse 'ExecStmt' 'I=(Int32)D;'

[ ]cse 'Getvalue''I'

[ ]cse 'GetlastError'

[ ]cse 'Close

[ APLE Project; CLEAR WS - O %

File Edit Session Objects Debug Options Help

FRA8[HN=2¢%X DS A8W ERNPELLEST LoV,

VEXAMPLETZ #= X =

fee _HAX2QCXD® = il (G (B Rl e oo
0 EXAMPLE13
1 Ocself-
2 Tese
3 Oecse
4 Oese
5 Ocse
6
7
8
9

Ocse

[csE
Ocse
Oese
Ocse
10 Ocse
11; Qese
12 Ocse
13; Qcse

< EXAMPLEL3

System.Int32
1]

0

6172.5
System.Double

1

EREEEEEECE

0
9 6172
10 Message: (1,3): error C50266: Cannot implicitly convert type 'double' to 'int'. An explicit conversion exists (are you missing a cast?)

12 StackTrace: at Microsoft.CodeAnalysis.Scripting.ScriptBuilder.ThrowIfAnyCompi latienErrors(DiagnesticBag diagnostics, DiagnesticFormatter
13 formatter)

14 at Microsﬂft.Code.ﬁnalysis.5cript1‘ng.5cr1‘ptBu1‘Lder.CreateExecuter[T](5criptCnmpiLer compiler, Compilation compilation, Boolean emitDebug
15 Information, CancellationToken cancellationToken)

16 at Microsoft.CodeAnalysis.Scripting.Script’1.GetExecutor(CancellationToken cancellationToken)

17

18 at Microsoft.CodeAnalysis.Scripting.Script*1.RunfFromAsync(ScriptState previousState, Func'2 catchException, CancellationToken cancellat
19 ionToken)

20 at APLNext.CSScriptEngine.ScriptHost2.Execute(String script, Boolean isExecStmt)

21

22 InnerExceptionMessage:

23

2% InnerExceptionStackTrace:

25

.‘ ‘ New Row

Ready ‘ ‘ |(:md: Ln: 0 Col: 0| ‘Classic‘ |Num
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C Sharp Semi-colon statement separator

The statement separator in C# is the semi-colon (“;”). It is used between multiple C# executable
statements on a line of source code. In addition a ‘line” of C# source code must end with the semi-colon
statement separator, even if it contains only one C# statement, because in C# a line of source code may

span more than one line. In APL64 the diamond (“¢”) is the statement separator and it is not required at
the end of an APL64 executable statement.

Example #14:
For C# executable statements a semi-colon line separator is required.

Examplel4d

[ Jeself¢&'cse'[ Jcse 'Init' 'System'

&[Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'Int32 | = 12345; string s = "abcd";' (6)Multiple C# executable statements
[ ]Jese 'ExecStmt' 'DateTime dt = DateTime.Now;' (3)One C# executable statement

& APLG4 Project: CLEAR W5 — O x

File Edit Session Objects Debug Opticns Help

FRd8H=2¢xDas A .  ORNPELEH YT .

VExampleld & X =
et (AT X9 QN DdmESEEDEIE TR W

0! Exampleil

1 Ocself+'cze 'lcse

2 “fcse 'ExecStmt

3 Ocse Stmt = "abcd AMultiple C# executable statements

b Ocse Stmt AOne C# executable statement
C )
0 <f Jed Exampleil
1 <M Examplell
2 0
30
.I | New Row
Ready | | |Cm1:|: Ln: 0 Col:z D| |Class"|c| |Num
Example #15:

In this example a CSE script contains a C# executable statement which uses two lines of the script to define
the C# variable ‘I’ and set its value.

Examplel5;S
S&««

using System;
Int32 1=
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12345;

»»

[ Jcself&"cse'[ Jcse 'Init' 'System'
[ Jcse 'Exec'S

[ ]dr[ ]¢[ Jcse 'Getvalue' 'I'

[ ]cse 'Close

[\ APLG4: CLEAR'WS - O %

File Edit Session Objects Tools Options Help

FRd & [ =2¢xDhas MAR

VExamplels 4 X

FRd RfAX@a )

0O Exampleib;s

1%5*—««

2iusing System;

3iInt32 1 -

L:123L45;

Y 5

6:lcself+'cse'llcse 'Init' 'System'
7:0cse "Exec' §

8 0dr0dcse 'GetValue' 'I'

9:0cse 'Close’

CET G T8 ) ) @4

41 | 0

S

A'm| P RMe®o2®|as

4l
Al

|[5:2] Commit Changes| |Commit & Close

8

<

Examplelb

[ |

|Ready | | |Hist: Ln: & Col: &|Ins |Classic| | MNum | EN_US |

Example #16: Certain C# syntax does not use the semi-colon line ending syntax, e.g. defining an
enumeration (E1), a property without a default value (DProp3) or a method (Add_10). A semi-colon is
needed when a property is provided with a default value (DProp).

EXAMPLE16

[ Jeself&'cse'[ Jcse 'Init' 'System'

& [ Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'enum E1{a=10, bcd=100, efq=2}' (6\Enumeration: No semi-colon
[ ]dr[ ][ Jcse 'GetValue' 'E1.bcd

[ Jcse 'ExecStmt' 'double DProp{get;set;}=1.234;'

[ ]cse 'ExecStmt' 'double DProp3{get;set;}'
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[ ]dr[ ]¢[ ]cse 'GetValue' 'DProp'

[ ]cse 'ExecStmt' 'double Add_10(double d){return 10+d;}' (©)Method: No semi-colon
[ ]dr[ ]¢[ ]cse 'GetValue' 'Add_10(100)'

[ ]cse 'Close

[\ APL64 Project: CLEAR WS — O %

File Edit Session Objects Debug Options Help

FRd e =2 C¢X DA Maa . ERIN> ¥ &

-
VEXAMPLEIE &= X

et (EA@AX|C N DEEH R R
EXAMPLELS
Ocself+'cse'ldese "Init" 'System’
+[lcse 'ExecStmt® ‘using System;’
Ocse 'ExecStmt' “enum E1{a=10, bcd=100, efg=2}" AEnumeration: Mo semi-colon
Odr«{cse 'Get¥alue® "Ei.bcd’
Ocse 'ExecS5tmt’ “double DProp{get:set:}=1.234;°"
Ocse 'ExecStmt' "double DProp3{get:set:}
Odrd«0cse 'GetValue' 'DProp’
Ocse 'ExecStmt' "double Add_10(double d}{return 10+d;}' aMethod: Mo semi-colon
Odrd«cse 'GetValus' "Add_i0(i00)'
0! [Ocse 'Close’

-

E

L I = - . SR T S U N R

i Jed EXAMPLE1S
ER EXAMPLEL1&

100
323
1.234

65

110
6L45

[l i === I N U R =y LR o o
=]

==

o [ Newrow|

Ready Classic Mum
R |

C Sharp includes many key words

Since C# includes many key words, which are case sensitive, avoid naming C# objects with a name which
is also a C# key word.

Example #17:
In C#, ‘void’ is a key word, so trying to name a C# variable ‘void’ may generate a C# debugger error.

Examplel?
[ Jeself&'cse'[ Jcse 'Init' 'System'
&[ Jcse 'ExecStmt' 'using System;'
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[ ]cse 'ExecStmt' 'string void = "abc";
[ ]cse 'GetlLastError'
[ Jcse 'Close'

B APLG4 Project: CLEAR WS - o X
File Edit Session Objects Debug Options Help
g = e g o @ s § | 0w
IFRY& [ =2CxDas AdA .  EERINPFE L ST ohiiV,
VEamplel? = x =
e AEMX 9O DGERE RDEEHEE MM,
0 Exempleil
i Oeselfr Ocse 'Tnit
2 fese nt' u
3 Oese str
& Oese o
5 Ocse
TR Examplel]
HE
3 | Message: (1.8): error €51519: Invalid token 'void' in class, struct, or interface member declaration
u StackTrace: at Microseft.CodeAnalysis.Scripting.SeriptBuilder.ThrowIfAnyCompilationErrors(DiagnesticBag diagnostics, DiagnosticFormatter formatter)
5 at Microsoft.CodeAnalysis.Scripting.SeriptBuilder.CreateExecutor[T](ScriptCompiler compiler, Compilation compilation, Boolean emitDebugInformation, CancellationToken cancellationToken)
6 at Microsoft.CodeAnalysis.Scripting.Script™1.GetExecutor(CancellationToken cancellationToken)
7 at Microsoft.CodeAnalysis.Scripting.Script*i.RunFromAsync(ScriptState previousState, Func'2 catchException, CancellationToken cancellationToken)
8 at APLNext.CSScriptEngine.ScriptHost2.Execute(String script, Boolean isExecStmt)
9 | InnerExceptionMessage:
10|/ InnerExceptionStackTrace:
=] [ New Row
Ready (RN | ctassic| | Num

Example #18:
In C# the key words ‘Int32’ and ‘int’ are synonymous in C#:

EXAMPLE18

[ Jeself¢&'cse'[ Jese 'Init' 'System'
[ ]cse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'Int32 11 = 1234;'
[ ]cse 'GetObjectType' 'I1'

[ ]dr[ ]¢[ Jcse 'GetVvalue' "11'

[ ]cse 'ExecStmt' 'int 12 = 1234;'
[ Jcse 'GetObjectType' '12'

[ ]dr[ ]¢[ Jcse 'Getvalue' 12"

[ Jcse 'Getvalue' '11==12"

[ ]cse 'Close'
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52 APLG4 Project: CAAPLWINTS\CSE Examples\C..  — O ot
File Edit Session Objects Debug Options Help
FRA&E=?2¢ Do, .
0 <@ EXAMFLELS

1 0

2 0

3 System.Int32

L 123%

5 323

6 0

7 System.Int3d2

8 1234

9 323

10 1

Illl | Mew Row
Ready || || |Classic| |Num

String and character are distinct .Net data types

Whereas APL64 treats matched single quotes the same as matched quotation marks, in C# matched
guotation marks are used to indicate string values and matched single quotes are used to indicate a
character value because in .Net strings and characters are different data types. For more technical
information review this article about the string data type in C# and .Net.

EXAMPLE19
[ Jeself<'C'[ Jcse 'Init' 'System!
&[ Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'string S2 = "a";' (6)Quotation marks in C# indicate a string
[ ]cse 'GetObjectType' 'S2'
[ ]dr[ ]¢[ ]cse 'GetValue' 'S2'

[ ]Jcse 'ExecStmt' "char C2 ='x';" (G)Single quotes in C# indicate a character
[ ]cse 'GetObjectType' 'C2'
[ ]dr[ ]¢[ ]cse 'GetValue' 'C2'

[ ]ese 'ExecStmt' "string S1 = 'a’;" (6)Single quotes in C# indicate a character
[ Jcse 'GetLastError'

[ Jecse 'ExecStmt' 'char C1 = "x";' (6)Quotation marks in C# indicate a string[ Jcse 'GetLastError'
[ ]cse 'Close'

Example #19A:
This example sets the value of C# variables of type string and character.
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EXAMPLE19A

[ Jeself&'C'[ Jcse 'Init' 'System!

&[Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'string S ="a";' (G)Quotation marks in C# indicate a string
[ ]cse 'GetObjectType''S'

[ ]dr[ ]¢[ ]cse 'Getvalue''S'

[ Jese 'SetValue''S' «abcd»

[ ]dr[ ]¢[ ]cse 'Getvalue''S'

[ Jese 'ExecStmt' "char C='x";" (0\Single quotes in C# indicate a character
[ ]cse 'GetObjectType' 'C'

[]dr[ ]« Jcse 'GetValue' 'C'

[ ]cse 'ExecStmt' "char[] CV;"

[ Jese 'SetValue' 'CV' 'abcd'

[ ]cse 'GetObjectType' 'CV!'

[ ]dr[ ]¢[ ]cse 'Getvalue' 'CV'

[ ]ese 'Close'
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Example #19B
The value of a strongly-typed String variable cannot be set to a character vector.

[ Jeself&'C'[ Jcse 'Init' 'System!
&[ Jcse 'ExecStmt' 'using System;'
[ ]cse 'ExecStmt' 'string S;'
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[ Jcse 'SetValue' 'S' 'abed'
[ ]cse 'GetlLastError'
[ Jcse 'Close'

{5 APLB4 Project: CAAPLWINTI\CSE Examples\CSE Code Samples\CSE EXAMPLE #19.w3 - O x
File Edit Session Objects Debug Options Help
: ST T 1] + [ i1 na 11
] = QC [T DD XD E nﬁ [ E.II” Ez]ébg v 1w dm b 1V;
Debugged Function 4= = |[State Indicator & ¥
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3
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2
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I
5
&
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0 kP EXAMPLEL19B
1 0
2 CSE ERROR: Message: Object must implement IConvertible.
3 StackTrace: at System.Convert.ChangeType(0Object value, Type conversionType, IFormatProvider provider]
& at System.Convert.ChangeType(Object value, Type convers‘ionType]
5 at Submission#i4.<<Initialize>>d__0.MoveNext()
[+] --- End of stack trace from previous location where exception was thrown -—-—-
7 at Microsoft.CodeAnalysis.Scripting.ScriptExecutionState.RunSubmissionsAsync[TResult]{ImmutableArray™1 prece
8 onOpt, CancellationToken cancellationToken)
] at Hicrosoft.CodeAnal.ys"ls.5cr"|pt"|ng.5cr"|pt'1.Run5ubm"|ssionsﬁsyncfScr"lptExecutionState executionState, Immutal
10 ionToken cancellationToken)
11 at APLNext.CSScriptEngine.ScriptHost2.5etValue(String variableName, Object value)
12 InnerExceptionMessage:
13 InnerExceptionStackTrace:
1% EXAMPLE19B[4] Ocse 'SetValue' 'S' 'abcd'
15 &
< >
.| ” NewRow|
Suspendad (Callbacks disablad) | | |Editor: Function Name: EXAMPLE19B Ln: 1 Col: @ | | classic| | Hum

Example #19C
The value of a strongly-typed character array cannot be set to a string.

EXAMPLE19C

[ Jeself&'C'[ ]cse 'Init' 'System!'
&[ Jcse 'ExecStmt' 'using System;'
[ ]cse 'ExecStmt' 'Char[] CV;'

[ Jcse 'SetValue' 'CV' «abcd»

[ Jcse 'GetlLastError'

[ ]cse 'Close
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5 ildcse 'GetlastError’
6 Ocse 'Close’
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VEXAMPLE. & X | L
e EE XD QXD BER R
0 EXAMPLE19C]
1 Ocself+~'C'Ocse 'Init' 'System’
2 +lese 'ExecStmt’' ‘using System;’
3 Ocse 'ExecStmt' 'Char[] CV;'
4 Ocse 'SetValue' 'CV' «abcdw»
5 Ocse 'GetlastError'
6 Ocse 'Claose’
C ]
0 kP EXAMPLELSC
1 0
2 CSE ERROR: Message: Invalid cast from 'System.String' to 'System.Char[]'.
3 StackTrace: at System.Convert.DefaultToType(IConvertible value, Type targetType, IFormatProvider provider)
4 at System.String.System.IConvertible.ToType(Type type, IFormatProvider provider)
5 at System.Convert.ChangeType{Object value, Type conversionType, IFormatProvider provider)
[} at System.Convert.ChangeType(0Object value, Type conversionType)
7 at Submission#i4.<<Initialize>>d__0.MoveNext()
8 --- End of stack trace from previous location where exception was thrown --—-
9 at Microsoft.CodeAnalysis.Scripting.5criptExecutionState.RunSubmissionsAsync[TResult]{ImmutableArray™1 prece
10 onOpt, CancellationToken cancellationToken)
11 at Hicrosoft.Code.ﬁnaLysis.Scripting.Script‘l.RunSubmissions.ksynl:(Sr:riptExecutionState executionState, Immutal
12 ionToken cancellationToken)
13 at APLNext.CSScriptEngine.ScriptHost2.5etValue(5tring variableName, Object value)
14 InnerExceptionMessage:
15 InnerExceptionStackTrace:
16 EXAMPLE19C[%] Ocse 'SetValue' 'CY' «abcds
17 £
< >
Suspended (Callbacks disabled) || |emd: Ln: 0 col: 0] [classic| | num
Example #173:

This example illustrates several ways to set and get values of a C# character array and a C# string.
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EXAMPLE173

[ Jcself&'C'[ Jcse 'Init' 'System!'

<[ ]cse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'Char[] CV;'

[ ]cse 'SetValue' 'CV' 'abc'

[ ]cse 'GetValue' 'CV!'

[ ]cse 'SetValue' 'CV' (>«pqr»)

[ ]cse 'GetValue' 'CV!'

[ ]cse 'ExecStmt' 'String S;'

[ ]cse 'SetVvalue''S' «rst»

[ ]cse 'GetVvalue''s'

[ ]cse 'SetValue''S' (<'xyz')

[ ]cse 'GetValue''s'

[ ]cse 'ExecStmt' 'CV = S.ToCharArray();'
[ ]cse 'GetValue' 'CV!'

[ ]cse 'SetValue' 'CV' 'ABC'

[ ]cse 'GetValue' 'CV!'

[ ]cse 'ExecStmt' 'S = new String(CV);'
[ ]cse 'GetValue''s'

[ ]cse 'ExecStmt' 'CV="{0}".ToCharArray();' 'APL'
[ ]cse 'GetValue' 'CV!'

[ ]cse 'ExecStmt' 'S="{0}";" 'APL64"'

[ Jcse 'GetValue''S'

[ ]cse 'Setvalue' 'CV[1]' 'a’

[ ]cse 'GetValue' 'CV!'

[ Jcse 'Close
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Defining Strings with embedded escape codes
C# strings can be defined as literal strings with the definition prefixed by “@” or escaped strings without
the ‘@” prefix. A literal string is assumed to not include C# escape codes.

Example #20:

EXAMPLE20
[ Jeself¢&'C'[ Jcse 'Init' 'System!
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[ ]cse 'ExecStmt' 'using System;'

[ ]Jese 'ExecStmt' 'string S = @"c:\folder1\filel.txt";' (O)Literal string
[ ]cse 'GetValue''S'

[ Jese 'ExecStmt' 'S = "c:\\folder1\\file1.txt";' (0\Escaped string
[ ]cse 'GetValue''S'

[ Jese 'ExecStmt' 'S = @"a\rbcd";' (O\Literal string

[ ]cse 'GetValue''S'

[ Jese 'ExecStmt' 'S = "a\rbcd";' (0\Escaped string

[ ]cse 'GetValue''S'

[ Jese 'SetValue''S' «c:\\folder2\\file2.txt» (0\Escaped APL64 string

[ ]cse 'GetValue''S'

[ Jese 'SetValue''S' (<'c:\folder3\file3.txt') (O\Literal APL64 string
[ ]cse 'GetValue''S'

[ ]ese 'Close'
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C Sharp Uses Assignment by Reference

Since the C# assignment operator (“=") operates using references, a new C# variable assigned to be a
previously-defined C# variable, will be a reference to that previously-defined C# variable. Modifications
made to the data of the previously-defined variable will affect the new C# variable. This behavior does

not apply to .Net scalar, value types, such as Int32, double, bool, string, and char.

Example #21:

In this example the C# Int32 vector ‘IVec’ is created and the C# Int32 vector ‘JVec' is assigned by reference
to be ‘IVec’. When a data element of ‘IVec’ is modified, since ‘JVec’ is a reference to ‘IVec’ the analogous
data element in ‘JVec’ is also changed.
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Example21

[ Jeself<'C'[ Jcse 'Init' 'System'

&[ Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'Int32[] IVec = new Int32[]{};'
[ Jese 'SetValue' 'IVec' (16)

[ ]dr[ ]¢[ ]cse 'GetValue' 'IVec'

[ Jcse 'ExecStmt' 'Int32[] JVec = IVec;'
[ ]dr[ ]«[ ]Jcse 'GetValue' 'JVec'

[ Jese 'ExecStmt' 'IVec[0] = 500;'

dr[ ]¢[ Jcse 'GetValue' 'lVec'

[ ]dr[ ]¢[ ]cse 'GetValue' JVec'

[ ]cse 'Close'
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Example #22:
In this example .Net scalar, value Int32 types are illustrated. Although the C# variable ‘)’ is assigned to the
C# variable ‘', when ‘I is modified ‘)’ is not because they are scalar integers.
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Example22

[ Jpw<-200

[ Jeself<'C'[ Jcse 'Init' 'System'
&[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'Int32 I;'

[ Jcse 'SetValue''I' 1234

[ ]dr[ ]¢[ ]cse 'Getvalue' "'

[ Jcse 'ExecStmt' 'Int32 ) = ;'
[]dr[ ]¢[ Jcse 'Getvalue'')!

[ Jese 'ExecStmt' 'l = 500;'[ ]dr[ <[ ]cse 'GetValue''I'
[ ]dr[ ]¢[ ]cse 'Getvalue' ')!
[ ]ese 'Close'
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Example #23:
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In this example .Net scalar string variables are used to illustrate that assignment by reference does not
apply to them.

Example23

[ Jeself&'C'[ Jcse 'Init' 'System!
&[Jcse 'ExecStmt' 'using System;'
[ ]cse 'ExecStmt' 'string s = "abcd";'
[]dr[ ]¢[ ]cse 'Getvalue''s'

[ ]Jcse 'ExecStmt' 'string t = s;'

[ ]dr[ ]¢[ ]cse 'Getvalue' 't'

[ ]cse 'ExecStmt' 's = "XYZ";'
[[]dr[ ]¢[ ]cse 'GetValue''s'

[ ]dr[ ]¢[ ]cse 'Getvalue' 't'

[ ]ese 'Close'
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Example #24:
In this example vectors of strings are used which are not scalars in C#, so assignment by reference applies
to them.

Example24
[ Jpw<-200
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[ Jeself¢<'C'[ Jcse "Init'
&[ Jcse 'ExecStmt' 'using System;'
[ Jese 'ExecStmt' 'string[] sV;'

[ Jcse 'SetValue' 'sV' («abe» «efg»)
[ ]dr[ ]¢[ ]cse 'Getvalue' 'sV'

[ Jcse 'ExecStmt' 'string[] tV = sV;'
[ ]dr[ ][ ]cse 'Getvalue' 'tV'

[ Jcse 'ExecStmt' 'sV[0] = "XYZ";'

[ ]dr[ ]¢[ ]cse 'Getvalue' 'sV'

[ ]dr[ ]¢[ ]cse 'Getvalue' 'tV'

[ ]cse 'Close'

'System'
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Example #25:
In this example .Net character vectors are used, which are not scalars in C#, so assignment by reference
applies to them.
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Example25

[ Jeself<'C'[ Jcse 'Init' 'System'
&[ Jcse 'ExecStmt' 'using System;'
[ Jese 'ExecStmt' "char[] cV = new charf[]{'a', 'b', 'c'};"
[ ]dr[ ]¢[ ]cse 'GetVvalue' 'cV[0]'
[ Jcse 'ExecStmt' 'char[] dV = cV;'
[]dr[ ]¢[ Jcse 'Getvalue' 'dVv[O]'
[ ]cse 'Setvalue' 'cV[0]' X'

[ ]dr[ ]¢[ ]cse 'GetVvalue' 'cV[0]'
[ ]cse 'GetValue' 'dV[0]'

[ ]ese 'Close'
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C Sharp Row and Column Order are different from that in APL64

The row and column order of a C# array are different from that in APL64 and the index origin for specifying
arow or a column of a C# array is zero. The APL64 CSE automatically handles the row and column order
difference when SetValue or GetValue is used to set or get an entire array. The APL64 programmer must
provide the applicable element indices and index origin when manipulating elements of APL64 or C# array.

Example #26:
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This example illustrates these behaviors.

Example26;[ Jio

[ Jioé1

[ Jeself&'C'[ Jcse 'Init' 'System!
&[Jcse 'ExecStmt' 'using System;'
[ ]¢-SrcMat<-2 3 4p1x/2 3 4

V<0p0
:FOR row :IN 12
:FOR col :IN 3

:FOR page :IN 4
V&V,SrcMat[row;col;page]
:ENDFOR

:ENDFOR

:ENDFOR

Vv

[ Jcse 'ExecStmt' 'Int32[,,] IMat;'

[ ]ese 'SetValue' 'IMat' SrcMat

[ ]¢IMat&[ Jcse 'GetValue' 'IMat!

:FOR 1 :IN "1+[ Jcse 'GetValue' 'IMat.Rank’

[ ]cse 'GetValue' 'IMat.GetLength({0})' |
:ENDFOR

V<0p0
:FOR row :IN "1+12
:FOR col :IN "1+13
:FOR page :IN "1+4
V&V, [ Jese 'GetValue' 'IMat[{0},{1},{2}]' row col page
:ENDFOR
:ENDFOR
:ENDFOR
\
SrcMat[1;2;3]
IMat[1;2;3]
[ ]cse 'GetValue' 'IMat[0,1,2]'
[ ]cse 'Close'
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5! APL64 Project: CLEAR WS — O *

File Edit Session Objects Debug Options Help
FREde[TD)=2¢xDER AKXR. ERNP>ELEEST I oLwmlEV,

VExample2s 4= X

e IABAX(D QYD BE

4l

=

o Y G50 ) e )

pamd =
0 | Example2é:0ic
1 Dio=t
2 | [Ocself+«'C'Ocse 'Init' “System'
3 ! <[cse "ExecStmt’ using System;
L [-SrcMat=2 3 Lp1=/2 3 &
5 | V+0p0
6 ([FlzFOR row :IN 12
7 I :FOR col :IN 13
& =] :FOR page :IN 14
9 V+V_SrcMat[row;col;pagel
10} :ENDFOR
11 :ENDFOR
12! “:ENDFOR
13 v
EUT
15} Int32[,,] IMat
16! 1at’ SrcMat
17, [O-IMat-flcse "GetValue® 'IMat’

IEI:FOR I :IN “1+i0cse 'Get ' 'IMat.Rank
Ocse 'Getvalue' 'IMat.GetLengthi{{0})}" I
:ENDFOR
V=-0p0

:FOR row zIN "1+12
:FOR col zIN "1+t3
:FOR page :IN "i+1b4
V-V [Ocse ‘GetValue® 'IMat[{0}.{1}.{2}]" row col page
:ENDFOR
:ENDFOR
:ENDFOR
v
SrcMat[1:2;3]
. IMat[132:3]
33) [Decse 'Getvalue' 'IMat[0,1,2]
34 [Ocse 'Close

[ b)
0o iRy Example2é

1! 1 2 3 4

2 5 6 7 8

3 9 10 11 12

b

5 13 14 15 16

6 17 18 19 20

7 21 22 23 24
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9 L

10/ o

11 0

12! 1 2 3 &

13 5 6 7 8

14! 9 10 11 12

15

W R

234567 8910 11 12 13 14 15 16 17 18 19 20 21 22 23 24

=)
LF
-~

Ill ||NanRow|

Ready || |Editur: Function Name: Example2é Ln: 9 Col: 27 Classinl |Hum

Example #131
This example illustrates the automatic handling by the APL64 CSE of the row and column order of a nested
array.
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Examplel31

[ Jeself<'C'[ Jcse 'Init' 'System'

&[ Jcse 'ExecStmt' 'using System;'

&[ Jcse 'ExecStmt' 'Int32[,] iB;'

&[Jcse 'SetValue' 'iB' (100+2 3p16)

&[ Jcse 'ExecStmt' 'Object[,] oA = new object[,]{{0,1},{2,iB}};'
[ Jcse 'GetValue' 'oA'

[ ]cse 'Close

[ ]¢0A&22p012(100+2 3p16)

[, APLE4 Project: CLEAR WS _

O

x

2 101 102 103

File Edit Session Objects Debug Options Help
R I man e N 1
iFREd& [ =2¢xDbasaaa_ i EHIN>» LS.
VExamplel.. 48 X =
e HEX DY DRERE LMW
0 Exampleldl
1 Ocself+'C'Ocse 'Init System
2 “[lese "ExecStmt using System;
3 ~lese "ExecStmt Int32[,] iB
L ~lese "SetValue iB' (100+2 3p16)
5 ~lcse "ExecStmt Object[.] oA = new object[,.]1{{0.1 2.iB
& Ocse 'GetValue ok
7 Ocse 'Close
8
g O+vcA+2 2p0 1 2 (100+2 3p16)
0 i<B Exampleldl
1 0 1
2
3 2 101 102 103
4 104 105 106
5
6 0 1
7
a
Q

10% 105 106

| MNew Row

Ready

|Class’|c |

| Num

Example #209:
C# arrays of strings
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Example209;[ Jio

[ Jio¢1

[ Jeself<'cse'[ ]cse 'Init' 'System'
&[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'string[,] sv;'
X<&2 3p<abc' 'def' 'ghi' 'jkl'

[ Jcse 'SetValue' 'sv' X

[ Jcse 'GetValue' 'sv'

X

[ Jcse 'GetValue' 'sv[1,2]'

(0) I C# index origin zero

X[2;3]

[ ]cse 'Close'

{E APLE4 Project: CLEAR WS — 0 %

File Edit Session Objects Debug Options Help

FRY SO0 =2¢4sDaE MR, .

VExampled.. 48 X =
et _(EAAX QY DRSS IR

0 Example20%;:0io

1 Oio+1

2 Oeself+'cse 'Jese 'Indt Cystem

3 “flese 'ExecStmt using System;

4 Ocse 'ExecStmt stringl,] sv;:

5 X=2 3p<"'abc def gh jkl

6 Ocse 'SetValue sv' X

7 Ocse 'GetValue 51

2] X

9 Ocse 'GetValue sw[1,2]

10 wmtC# index origin zero

11 ¥[2:3]

12 [ecse 'Close

L J
0 <A Example209

1 0

2 0

3 abc def ghi

4 jkl abe def]

5 abc def ghi

4] jkl abc def

7 def

8 def

III| | Mew Row
Ready || |Hist: Ln: 4 Col: 12| |Classic| |Num
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Example #210:
Rank 3 string array

Example210;[ Jio

[ Jioé1

[ Jeself&'cse'[ Jcse 'Init' 'System'
&[Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'stringl,,] sv;'
[]¢-X<2 3 4p<"$ "100+1%/2 3 4
[ Jese 'SetValue' 'sv' X

[ ]cse 'GetValue' 'sv!

[ Jese 'Close
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3 “lcse 'ExecStmt using System;

L Ocse 'ExecStmt stringl,,] sv;
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6 Ocse 'SetValue s X

7 Ocse 'GetValue s
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MOED s O LT Gl RO e D
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III| ” NmﬁRuwl

Ready Classic Mum
RRRE |

Null in .Net
In .Net ‘null’ is a key word. In .Net there are nullable reference types and nullable value types. The ASCII
null character be (part of) the value of a .Net object.

Example #188:
Working with a .Net string variable and the ASCII null character.
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https://docs.microsoft.com/en-us/dotnet/csharp/language-reference/keywords/null
https://docs.microsoft.com/en-us/dotnet/csharp/language-reference/builtin-types/nullable-reference-types
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Examplel188A

[ Jeself&'C'[ Jcse 'Init' 'System!

&[Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'string sNull1 = "\0";'
(©) T Escaped ASCII null

[ Jese 'ExecStmt' 'string sNull2 = {0};' ""\0"'
(O)1 APL64 character substitution

[ Jcse 'GetValue' 'sNulll==sNull2'

(<[ Jtenul)=[ Jcse 'GetValue' 'sNull1'

«»=[ Jcse 'GetValue' 'sNulll'

[ ]cse 'ExecStmt' 'string sSEmpty = String.Empty;'
«»=[ ]cse 'GetValue' 'sEmpty’

[ ]cse 'ExecStmt' 'var c = (char)0;'

()2 ASCII null to char

[ Jtenul=[ Jcse 'GetValue' 'c'

[ ]ese 'Close’
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0 ExamplelB8A
| Ocself='C'Ocse 'Init System
2 “[cse 'ExecStmt using System;
3 Ocse 'ExecStmt string sNulll = a";
& At Esceped ASCII null
5 Ocse 'ExecStmt string sNull2 = {0}; WO
3] At APLEY4 character substitution
7 Ocse 'GetValue sNulli==sNull2
8 (<0Otcnul)=lecse 'GetW¥Walue sNuol L1
9 «»Z[lese 'GetWalue sNuol L1
10{ [Ocse "ExecStmt string sEmpty = S5tring.Empty:
11 «»=[cse 'Get¥alue sEmpty
12 Dcse ExecStmt var ¢ = (char)0;
13 Az ASCII null to char
i%: [Otcnulslcse 'GetValue C
15! [Ocse 'Close
[ ]
0 i ExamplelB8A
1 0
2 0
3 1
4 1
5 0
6 0
7 1
8 0
9 |

III| ” NHNRDW'

|| |Editnr: Function Mame: Examplel8B8A Ln: 12 Col: ﬂ| |Classic!

Example #188B
Checking for a null value and assigning a non-null value if the existing value is null.

Example188B

[ Jeself&'C'[ ]cse 'Init' 'System!'

&[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'string sN;'

[ ]Jcse 'GetValue' 'sN??"sN is Nulll"
[ Jcse 'ExecStmt' 'sN??="ABCDE"'
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@)1 Assign "ABCDE" to sN if its value is null
[ ]cse 'GetValue' 'sN'
[ Jcse 'Close'

(&2 APLE4 Project: CLEAR WS =

File Edit Session Objects Debug Options Help
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Example #188C
Non-nullable types need to have an assigned value before their value can be obtained by the CSE
‘GetValue’ instance method.

Examplel188C

[ Jeself¢'cse'[ Jese'lnit' 'System'
<[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'string S;'

[ Jcse 'Getvalue''S'

[ Jcse 'Close'
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Example #188D
The CSE ‘GetValue’ method cannot obtain the value of a .Net variable assigned a null value, until that
variable is assigned a non-null value.

Examplel188D

[ Jeselfé'cse'[ Jcse'Init' 'System'
&[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'string S = null;'
[ Jese 'Getvalue''S'

[ ]cse 'Close'
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CARG System Variable
The oOcarg system variable is used only in association with the CSE ‘AddCustomEventHandler’ and
‘AddCustomEventHandlerEx’ methods. It is a read-only system variable.

While a .Net custom event is being handled by an APL64 event handler function subscribed to that event
using the CSE ‘AddCustomEventHandler’ and ‘AddCustomEventHandlerEx’ methods, that event handler
function may access Ocarg to obtain .Net event’s values, set by the CSE as defined by the APL64
programmer’s .Net event delegate. The value of oOcse is localized to the scope of the APL64 function
handling the .Net custom event. Refer to the documentation of the CSE

‘AddCustomEventHandler’ method for examples illustrating ocarg.

Example #201

In a ‘clear’ APL64 workspace or if no .Net custom event is being handled by an APL64 event handler
function  subscribed to that event wusing the CSE ‘AddCustomEventHandler’ and
‘AddCustomEventHandlerEx’ methods, the value of ocarg is 8.
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Example201
'#'[ ]cse 'Reset’

[ Jeself&'C'[ Jese 'Init' 'System!
&[Jcse 'ExecStmt' 'using System;'

0=[ |carg
[ ]cse 'Close
&2, APLB4 Project: CLEAR WS — O x
File Edit Session Objects Debug Options Help
FRA& =2 %DM,
VExampled.. 8B X =
et _CEHEAX S DBESR .,
0 Example201
1 #'[lese 'Rese
2 Ocself+~"'C'Oese 'Init 5
3 +lese 'ExecStmt using ;
4 g=[carg
5 Ocse 'Closze
[t J
0 (<@ Joclear
1 CLEAR W5
2 <f Jedit Example20i
3 <F Example201
L 1
.I | Mew Row
Ready | | |L'!md: Ln: 0 Col: 'D| |Class"|c|Cap |Num

CSELF System Variable

The Ocself system variable, with an appropriate value, can be used in lieu of the left argument of the ocse
system function. The oOcself system variable may be localized in the header of an APL64 function. The
value of ocself may be assigned a character scalar, character vector or scalar string. When accessed the
value of ocself is always a character vector. In a clear workspace, the value of [ |cself is Op".

Example #28:

Example28;[ |cself
[ Jwsid

[ Jcself<-0p"

[ Jeself<'a’

p[ Jcself
[ Jcself¢'abc'
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p[ Jcself

[ Jeself¢&«abe»
‘abc'=[ cself
«abe»=[ Jeself

[&Z! APL64 Project: CLEAR WS — O %
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2 Oesel f+0p
3 Ocself+'=
L gleself
5 Ocself+"akbc
& gleself
7 Ocsel f+=abos
8 zoc '=cself
9 «abc»S[eself
) ¥
<f Example28
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.I | MNew Row
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CSE System Object

The CSE System Object supports methods and properties which apply to all instances of the CSE which
exist in an APL64 session. To access the CSE system object, the left argument of the ocse system function
is ‘#.

CSE System Object Methods

CSE System Object Reset method

The CSE object ‘Reset’ method deletes all existing instances of the CSE in the current APL64 session
including the associated CSE engines. The CSE object ‘Reset’ method does not modify the value of the
[ ]cself variable.
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Example #29:

Example29;C1;C2

C1<'C1'[ Jcse 'Init' 'System'
C2<'C2'[ Jese 'Init' 'System'
'#'[ ]cse 'instances’

'C1'[ ]cse 'self'

'C2'[ ]cse 'self'

[ Jcself<'C3'

'#'[ ]cse 'Reset’

p'#'[ Jcse 'instances'

"='C1'[ Jcse 'self'

"='C2'[ ]cse 'self"

[ Jeself
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CSE System Object ToBool Method

This utility method will convert an APL64 object to an APL64 string type object suitable for use when the
CSE SetValue or ExecStmt instance methods are used to set the value of a Boolean element of a .Net
object.

Example #143
Examplel43
[ Jeself<'C'[ Jcse 'Init' 'System'
[ Jcse 'ExecStmt' 'using System;'
[ ]DR [ ]éX1<&«true» «FALSE» «pgr»
[ DR [ ]¢'#'[ Jcse 'ToBool' X1

[ ]DR [ ]é-X24'true' 'FALSE' 'pgr'
[ ]DR [ ]¢'#'[ Jcse 'ToBool' X2

[ DR [ ]é-X34[ JOVERV 'True' 'FALSE' 'pgr'\
[ DR [ ]¢'#'[ |cse 'ToBool' X3

[ IDR[JéX44-01E7232 2

[ IDR [ ]¢'#'[ Jcse 'ToBool' X4

[ IDR [ ]¢-X54-23p~1+16

[ IDR [ ]<'#'[ ]cse 'ToBool' X5
[IDR[]éX640011

[ |IDR [ ]¢'#'[ ]cse 'ToBool' X6

[ ]DR [ ]Jé-X4-X1 X2 X3 X4 X5 X6
[ DR [ ]¢'#'[ Jcse 'ToBool' X
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CSE System Object Properties

CSE System Object instances property

The CSE ‘instances’ property returns a vector of text vectors containing the names of the CSE instances

which exist in the current APL64 session, if any.
Example #30:

Example30

C1<'C9001'[ cse 'Init' 'System'
C24-'C9002'[ ]cse 'Init' 'System
O'#'[ ]cse 'instances'

'C9001'[ Jcse 'Close'
'C9002'[ cse 'Close'
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CSE System Object methods property
The CSE ‘methods’ property returns a vector of text vectors containing the names of the CSE System Object
methods.

Example #31

Example31
D'#'[ ]cse 'methods'
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CSE System Object properties property

The CSE ‘properties’ property returns a vector of text vectors containing the names of the CSE System
Object properties.

Example#32

Example32
O'#'[ ]cse 'properties'
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CSE System Object visible property
This property has been deprecated because the CSE is operating system cross-platform compatible.

CSE Instances
Within an APL64 instance one or more CSE instances may be created. Each CSE instance has its own
collection APL programmer-defined .Net objects. Information may be passed between CSE instances by
using the GetValue and SetValue CSE instance methods with the APL64 instance acting as the
intermediary.

CSE Methods Applicable to a CSE Instance

The CSE ‘methods’ property returns a list of methods supported by an instance of the CSE. The action of
a CSE method is always upon a specified instance of the CSE object. This specified CSE object may be
explicitly named in the left argument to the ocse system function. The left argument to the ocse system
function is optional and in that situation is assumed to be the current value of the CSE ocself system
variable.

Example33
[ Jio&1
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[ Jeself&'c'[ Jcse 'Init' 'System'
D[ Jcse 'methods'
[ ]ese 'Close'
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Ocself='c'Ocse '"Init' 'System
slese 'methods’

Ocse 'Close’
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<J Exampledd
AddCustomEventHandler
AddCustomEventHandlerEx
AddEventHandler
AddEventHandlerEx
Close
Exec
ExecFile
ExecStmt
GetEvents
GetlastError
GetlLogFileName
GetMethods
GetObjectType
GetPortNumber
GetProperties
GetReferences
GetRoutedEvents
GetSessionTypes
Get¥alue
Get¥ariables
Init
InitSTA
LoadAssembly
LoadAssemblyByName
RemoveCustomEventHandler
RemoveEventHandler
RetrieveCustomEventHandlers
RetrieveEventHandlers
Set¥alue

|| New Row |

Ready

|Classic| |Nun
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CSE AddCustomEventHandler method

This method provides the means by which APL64 functions can be used to respond to .Net custom events
created by the programmer. The APL64 calling environment may subscribe to such an event exposed by
a C# object that exists in the state of the CSE object. Subscribing to such a C# event means that APL64 will
be notified when the event fires. That notification to APL64 takes the form of the execution of a
programmer-specified APL64 event handler function.

Custom events can be defined in .Net using the C# ‘delegate’ and ‘event’ statement prefixes. The
programmer can design a custom event to fire when a class is constructed, a method is executed, when
an exception occurs or when a some other action is performed, etc. The CSE ‘AddCustomEventHandler’
method provides custom event design flexibility because the programmer can define the .Net event
arguments as a parameter list of simple APL64 value types.

The result of the CSE ‘AddCustomEventHandlerMethod’ is affected by the CSE ‘returnonerror’ property.
It is possible to have multiple APL64 event handler functions subscribed to the same C# event exposed by
the same C# object. Event subscriptions are maintained by the CSE in ‘first subscribed, first notified’ order.

It is also possible to have more than one C# event subscribed to the same APL64 event handler function.

The right argument of the CSE ‘AddCustomEventHandler’ method has four programmer-supplied
elements.

CSE ‘AddEventHandler’ Method Right Argument

Element # | Description of CSE ‘AddEventHandler’ Method Right Argument Element

1 String name of the existing C# object which exposes the event

2 String name of the C# custom event exposed by the specified C# object

3 String name of the APL64 event handler function

4 Programmer-defined argument to the APL64 event handler function or empty string

The CSE ‘GetEvents’ method may be used to determine the public events exposed by a C# object.

Because the .Net event being subscribed by APL64 is a custom event, the APL64 event handler function
must have a specific syntax, e.g. MyEventHandler X:

e |t must have no result

e It must have no left argument

e It must have a right argument

The programmer-defined argument to the APL64 event handler function:

o Is element #4 of the argument CSE ‘AddCustomEventHandler’ method

e Becomes element #4 of the right argument to the APL64 event handler function)

e Must be an APL64 text scalar, e.g. ‘A’ or text vector, e.g. ‘ABC’

e Is passed to the programmer-defined APL64 event handler function as a text scalar or vector
e May be an empty text vector, i.e. “.
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When the APL64 event handler function is executed by the CSE because the specific C# object fired the
subscribed event:

The CSE will set the value of the APL64 event handler function right argument the programmerdefined
(string) argument to the APL64 event handler function or empty string.

The CSE will set the value of the APL64 ncarg system variable to a vector with four elements:

Element # oOcarg element while the APL64 event handler function is executing

1 CSE instance name

2 Name of the C# object which fired the subscribed event
3 Name of the C# event fired by the C# object
4

APL64 object containing the custom ‘event args’ values

e The APL64 event handler function, which is executed by the CSE when the subscribed C# object event
fires, can use the CSE from within the handler function to:

e Use the APL64 Ocarg system variable to obtain information about the .Net custom event which fired.

e Modify the state of the applicable CSE object, i.e. obtain and set C# properties and use C# methods.

Because the event subscribed using the CSE ‘AddCustomEventHandler’ method is a custom event, the
‘event args’ are the programmer-defined arguments of the C# ‘public delegate’ executable statement
which defined the custom event handler method syntax. The APL64 representation of these ‘event args’
are available as the 4" element of the APL64 system variable ocarg during the execution of the APL64
event handler function subscribed to the .Net event. The data types of .Net objects which can be
represented as elements of the APL64 system variable ocarg are the same as those .Net types for the CSE
‘GetValue’ and ‘SetValue’ methods.

Since the values provided by the C# custom event will be available in the 4™ element of the APL64 system
variable Ocarg, it is necessary for the programmer to define the C# ‘public delegate’ for the .Net custom
event with consideration of the data type limitations of APL. A CSE exception will occur if the programmer
defines an argument of the C# ‘public delegate’ that is a .Net type which has no representation in APL.

If a .Net event is already associated with a .Net object, it is not necessary for the programmer to create a
.Net custom event. Instead the pre-existing .Net event can be handled as a .Net routed event using the
CSE ‘AddEventHandler’ or ‘AddEventEventHandlerEx” methods.

Example 180:

In this example a C# class is defined containing a method which when executed will fire a .Net custom
event. APL64 will subscribe to this event and an APL64 event handler function will be executed when this
custom event fires.
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Examplel80;S;FT

S&««

using System;

public class Class1{

public string MyMethod1(string s){

if (OnMyEventl != null){

OnMyEvent1("OnMyEventl fired from MyMethod1", 123.45, 6789);
//" If the event has been subscribed by the calling environment,

// fire the event providing the application-specific arguments

} return "String processed by MyMethod1: " +s; }

public delegate void MyEventlDelegate(string s1, double d1, Int32 i1);
//" Declare the argument syntax of the event handler method
public event MyEvent1Delegate OnMyEvent1;}

//" Declare the public event

»»

S

FT&««

Examplel180EH X;10

[J10¢1

'Programmer-defined text right arg: ', ¢ 40X
'[ Jcarg in the scope of Example180EH:'
'CSE instance name (12[ Jcarg): ',12[ Jcarg
'C# object name (2>] |carg): ',22[ |carg
'C# event name (32] ]carg): ',3D[ Jcarg
".Net Custom event arg values:'

' string (1242 ]carg): ',1242[ carg
"double (224>[ Jcarg): ,224>[ |carg
"Int32 (324>[ |carg): ',304>[ Jcarg

»»

[ |DEF FT [ ]string 'Split' «\r» "1 0

[ ]VR 'Example180EH'

(©)1 [ |STOP 'Example180EH'

[ Jeself&'cse'[ Jcse'Init' 'System'

[ Jcse 'Exec' S

[ Jese 'ExecStmt' 'Class1 c1 = new Class1();'

[ ]cse 'AddCustomEventHandler' 'c1' 'OnMyEventl' 'Example180EH' 'myEHArg'

'Result of c1.MyMethod1("myMethodArg"): ',[ Jcse 'GetValue' 'c1.MyMethod1("myMethodArg")'
[ Jcse 'Close'

The APL64 event handler function performs the programmer-defined actions when the custom event
fires.
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The Example180 function:
e Creates a CSE instance
o Defines and executes the C# script which
o Defines the .Net class ‘Class1’
o Defines the .Net public event ‘OnMyEventl’
o Defines the .Net public delegate ‘OnMyEventlDelegate’ for the event ‘OnMyEventl’ with
‘event args’ with .Net data types string, double and Int32 which have analogous APL64 data
types text vec tor, floating point scalar and integer scalar
o Defines the .Net method ‘MyMethod1’ which fires the .Net event ‘OnMyEvent1’
e Defines the Examplel80EH function which is executed when the MyEvent fires.
e Creates an instance of the Class1 class
e Executes the Class1.MyMethod1 function which causes MyEvent to fire
e Displays the result of the Class1.MyMethod1 function
e Closes the CSE instance
Remove the remark to activate the stop to examine the APL state when the event handler is executed.
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VExample130 -

FRO_ AEX 88092 XbnEs MRA.

D:Exemplel80;5;FT

1! Gsua

?lusing System;

3public class Classi{

kipublic string MyMethodi(string s){
5/if (OnMyEventi I= null){

EDnHyEventlli"DnMy|Event1 fired from MyMethodl®™, 123.45, 678%9):
7i//*% If the event has been subscribed by the calling environment,
81 ff fire the event providing the application-specific arguments
9} return "String processed by MyMethodi: " # s; }
10ipublic delegate void MyEventiDelegate(string si, double di, Int32 i1):
115;";"" Declare the argument syntax of the event handler method
12ipublic event MyEventiDelegate OnMyEventi;}

13://* Declare the public event
1hine
1515
16|
17 FTewa
18 ExamplelB0EH X;I0
19i010+1
20! "Programmer—defined text right arg: ',#kaX
21!'0Ocarg in the scope of Examplei30EH:'
22!"C5E instance name (i1z[cargl: '",1a[carg
235'C# object name (23fJcarg): ',2>0carg
2% "C# event name (3=0cargl: ',3alcarg
25" .Met Custom event arg values:'
26i" string (1a%=[cargl: ",1a%3[carg
27" double (2a%=Qlcargl: ", 2a4alcarg
28:" Int32 (3a4=lcargl: ",3a%3[carg
29;»»
30/0DEF FT Ostring 'Split" «\r» ~1 0
31OVR "Examplei80EH"
325F|1 OsTor 'EIamplEiEGEH'

33
a4 Odeself+"cse'Ocse'Init' 'System’

35 0cse 'Exec' 5
Sﬂ-;DCSE 'ExecStmt’' 'Classi cil = new Classi():"

37 0cse 'AddCustomEventHandler' 'ci' 'OnMyEventl' 'ExamplelS0EH' 'myEHArg'

38 "Result of cil.MyMethodi("myMethodArg®): ®,[cse 'GetValue' ‘cil.MyMethodi("myMethodAirg")}’
39icse 'Close’

-

L1l

[33:12] Commit Changes| [Commit & Close
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1
2iusing System;
3.public class Classi{
ipublic string MyMethodi(string s){
5if (OnMyEventi != null){
6 0nMyEvent1("OnMyEventl fired from MyMethodl", 123.45, 6789);
T /f//~ If the event has been subscribed by the calling environment,
8.f// fire the event providing the application-specific arguments
9} return "String processed by MyMethodi: " + s; }

10public delegate void MyEventiDelegate(string si, double di, Int32 i1);
11i//* Declare the argument syntax of the event handler method

12 public event MyEventiDelegate OnMyEventi:}

13.//* Declare the public event

14
15 Examplel80EH
16 v Examplel80EH X;IO

17:[11] Oio~1

18:.[2] 'Programmer-defined text right arg: ', s4=X
193] ‘Ocarg in the scope of ExamplelB80EH:'
20i[4] 'CSE instance name (1=[carg): ', 1s[lcarg
21i[5] 'C# object name (2s[0carg): ',2allcarg

22 [6] 'C# event name (3=[carg): ',3=[carg

23i[7] '.Net Custom event arg values:'
24:[8] ' string (1=4=[lcarg): ', 1s4=[lcarg
25:[9] ' double (2=4s[lcarg): ', 2a4s[lcarg
26:[10] ' Int32 (3=4=[carg): ', 3=4=[lcarg
27 [11]
28 v
29
30:0
310
32:0

< 33 >[[CSE:cse;0nMyEventl] ExampleilB0EH

A4 Programmer-defined text right arg: H

35 [Jcarg in the scope of Examplel8O0EH:

36.CSE instance name (1s[carg): cse

37.C# object name (23llcarg): ci

38:C# event name (3a[lcarg): OnMyEventil

3%:.Net Custom event arg values:

40. string (1=4=[0carg): OnMyEventl fired from MyMethodl

41: double (2a4allcarg): 123.45

42! Int32 (3=4=flcarg): 6789

43 Result of ci.MyMethodl("myMethodArg"): String processed by MyMethodl: myMethodArg
TS JReset

| || |Ins |classic| | Mum | EN_uS |

Example #185

This example illustrates that the value of ocarg is local to the scope of the APL64 function handling the
.Net custom event. In this example, APL64 subscribes to a .Net custom event and the associated APL64
event handler function then subscribes to a second .Net custom event.

e Creates an instance of the CSE
o Defines and executes the CSE script, S1:
o Defines a .Net public class ‘Class1’
o Defines the .Net public event ‘OnMyEvent1’ in this class
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o Defines a .Net public delegate ‘MyEventlDelegate’ for the ‘OnMyEventl’ event which
provides for four ‘event args’ of varying data type (string, double, Int32 and double[]), each
of which have valid representations in APL64 data types (text vector, floating point scalar,
integer scalar and vector of floating point)..

o Defines a .Net public method ‘MyMethodl’ in this class which fires the .Net event
‘OnMyEventl’

Defines the CSE script, S2:

o Defines a .Net public class ‘Class2’

o Defines the .Net public event ‘OnMyEvent2’ in this class

o Defines a .Net public delegate ‘MyEvent2Delegate’ for the ‘OnMyEvent2’ event

o Defines a .Net public method ‘MyMethod2’ in this class which fires the .Net event
‘OnMyEvent2’

Creates an instance of the .Net ‘Class1’ class called ‘c1’

Subscribes to the .Net custom event ‘OnMyEvent1’ with the APL64 event handler function ‘APLEH1’
function which runs when the .Net event ‘OnMyEvent1’ fires

Obtains the value of the result of the C# method ‘MyMethod1()’ of the .Net class ‘Class1’

Closes the CSE instance

Define the APL64 event handler function APLEH1:

Runs when the .Net custom event ‘OnMyEvent1’ fires

Has no left argument

Displays the value of its right argument which contains the programmer-defined (string-values)
argument specified when the CSE ‘AddCustomEventHandler’ method was executed

Displays the values of the APL64 ocarg system variable provided by the CSE when the .Net event fired,
including the 4" element of ocarg which contains the .Net custom ‘event args’ values defined in the
C# delegate statement in the CSE ‘Scriptl’ script

Executes the CSE script, S2

Creates an instance of the .Net class ‘Class2’

Subscribes the APL64 event handler function ‘APLEH2’ to the .Net custom event ‘OnMyEvent2’ in
‘Class2’

Obtains the value of the result of the C# method ‘MyMethod2()’ of the .Net class ‘Class2’

Displays its right argument value and the values of the CSE ocarg system variable. Since APL64 is
‘single-threaded’, the firing of the .Net event ‘OnMyEvent2’ and the running of the APL64 event
handler function ‘APLEH2’ will occur before the ‘OnMyEvent1’ values are displayed again.

APLEH1 X;[]IO

[Jio¢1

'APLEH1 event handler scope:'
'EhFnArg shape ', 6 pX

'CSE instance name :',12[ Jcarg
'C# object name :',2D[ Jcarg
'C# event name :",3D[ Jcarg
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'Programmer-defined arg b X

'.Net Custom event param values: [ Jcarg'

'string :',124>[ ]carg

"double :',224>[ |carg

"Int32 :',3D4>[ Jcarg

"double[]: ,424>] |carg

&[ Jcse 'Exec' S2

& [ Jese 'ExecStmt' 'Class2 c2 = new Class2();'

&[ Jcse 'AddCustomEventHandlerEx' 'c2' 'OnMyEvent2' 'APLEH2' '3+5'
'result of c2.MyMethod2("myMethod2Arg"):'

[ ]cse 'GetValue' 'c2.MyMethod2("myMethod2Arg")'
'APLEH1 event handler scope:'

'EhFnArg shape ', 6 pX

'CSE instance name :',12[ Jcarg
'C# object name :',22[ Jcarg
'C# event name :",32[ Jcarg
'Programmer-defined arg e X

'.Net Custom event param values: [ Jcarg'
'string :',124>[ ]carg

"double :',224>[ |carg

"Int32 :',304>[ |carg

"double[]: ',424>] |carg
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WAPLEH1

W ARPLEHL ¥:0I0

1:010+1

2:"APLEH1 event handler scope:’

3 'EhFnArg shape 'LEpkX

4! 'C5E instance name : ', 1=carg
5 'C# object name ',2=[carg
6 'C# event name ' ,3=0carg
7:'Programmer-defined arg : L FK
8i'.Net Custom event param values: [lcarg’

9:' string " 1=4=[Jcarg

10:" double : ',2=4=[lcarg

11:" Int32 : ', 3=4=[carg

12:" double[]: ',4%=4=[lcarg

13i+{Jcse 'Exec' 52

1% +{lcse "ExecStmt' "Class2 c2 = new Class2();°’

15i+{lcse "AddCustomEventHandlerEx' 'c2' "OnMyEvent2' "APLEHZ'
16:"result of c2.MyMethodZ("myMethod2Arg”}:’

17 0cse 'GetV¥alue' 'c2.MyMethod2("myMethod2Arg”)’

18: "APLEH1 event handler scope:’

FRY. AEX@8[F=2CyDnE M. i,

=

X

19! "EhFnArg shape 1 ' Epk
20:"C5E instance name : ', 1=carg
21:'"C# object name : ',2=0carg
22:'C# event name : ', 3=0carg
23 'Programmer-defined arg : U LFX
24" .Net Custom event param values: [carg’
25!" string ‘,1=4=[lcarg
26!" double = ',224%=[carg
27" Int3z2 : ', 3=4=[carg
28" double[]: ',4%=4=[carg

[0:0] Commit Changes| |Commit & Close

Define the APL64 event handler function APLEH2 which is subscribed to the .Net event ‘OnMyEvent2’:

e Runs when the .Net event ‘OnMyEvent?2’ fires
e Has no left argument
o Displays the values of its right argument and the APL64 system variable ocarg

APLEH2 Y;[]IO

[Jio<1

'APLEH2 event handler scope:'
'EhFnArg shape ', pY

'CSE instance name :",12[ Jcarg
'C# object name :',2D[ Jcarg
'C# event name :",3D[ Jcarg
'Programmer-defined arg: ', ¢ Y
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'.Net Custom event param values: ([ ]carg)'
'string :',124D[ |carg

'double :',204>] |carg

'Int32 :',324>[ Jcarg

'string[]: ',424>[ |carg

VAPLEH2 * O X
FRA. AAX @805 ="2C %D i i,
O:APLEHZ Y:;0IO
1:010+1
2:"APLEH2 event handler scope:’
3 "EhfnArg shape "LEpY
4! "C5E instance name : ',1=[carg
5 'C# object name : ',2=[carg
6 'C# event name : ',3=lcarg
7i'Programmer-defined arg: ' ,7Y
B:'.Net Custom event param values: ([carg)'
9 'string ‘,1=t=[lcarg
10i'double : ',22ka[lcarg
‘Int32 : ', 3s4s0carg|
12:'string[]: ',4%=4=[carg
[12;22] |Commit Changes| [Commit & Close

Define the Example185 function

Examplel85;S1;S2;FT

S1&««

using System;

public class Class1{

public string MyMethod1(string s){

if (OnMyEventl != null){

double[] dv = new double[] {1.234, 5.67, 0.89};
OnMyEvent1("OnMyEventl fired from MyMethod1", 123.45, 6789, dv);
//™ If the event has been subscribed by the calling environment,

// fire the event providing the application-specific arguments

}
return "String processed by MyMethod1: " + s;}

public delegate void MyEvent1Delegate(string s1, double d1, Int32 i1, double[] dv);
public event MyEvent1Delegate OnMyEvent1;}

//" Declare the public event
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»N

S2&««

using System;

public class Class2{

public string MyMethod2(string s){

if (OnMyEvent2 != null){

string[] sv = new string[] {"abc", "efgh"};

OnMyEvent2("OnMyEvent2 fired from MyMethod2", 67.890, 1234, sv);}

return "String processed by MyMethod2: " + s;}

public delegate void MyEvent2Delegate(string s1, double d1, Int32 i1, string[] sv);
public event MyEvent2Delegate OnMyEvent2;}

NN

[ Jeselfé&'cse'[ Jese'lnit' 'System'

[ Jese 'Exec' S1

[ Jese 'ExecStmt' 'Class1 c1 = new Class1();'

[ ]cse 'AddCustomEventHandler' 'c1' 'OnMyEventl' 'APLEH1' 'myEhFnArgl’

'Result of c1.MyMethod1("myMethodArg"): ',[ Jcse 'GetValue' 'c1.MyMethod1("myMethodArg")'
[ ]cse 'Close'

APL64 C#t Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #88




VExample183

!lwlu =

Eel - RL = ]

11
12
13
14

FRA_ AAX 888 10=2C X baEs AER 0 De@s i,

Examplel85;:51;52;FT

S1vece

using System;

public class Classi{

public string MyMethodi(string s){

if (OnMyEventi != null){

double[] dv = new double[] {1.23%, 5.67, 0.89}:
OnMyEvent1{"OnMyEventl fired from MyMethodi®, 123.4%5, 6789, dv);
fi* If the event has been subscribed by the calling environment,
ff fire the event providing the application-specific arguments

}
return "5tring processed by MyMethodl: " + s:}
public delegate void MyEventiDelegate(string si, double di, Int32 i1, double[] dv);

public event MyEventiDelegate OnMyEventi;}
£/ Declare the public event
B

§2wae

using System;

public class Class2{

public string MyMethod2(string s){

if (OnMyEvent2 I= null){

string[] sv = new string[] {"abc", "efgh"};

OnMyEvent2("0OnMyEvent2 fired from MyMethod2®, 67.890, 123%, sv):}

return "String processed by MyMethod2: " + s;}

public delegate void MyEvent2Delegate(string si1, double di, Int32 i1, string[] sv):
public event MyEvent2Delegate OnMyEvent2;}

Pl

Ocself+~'cse'lcse'Init’' "System’

Ocse 'Exec' 51

Ocse 'ExecStmt' 'Classl cl = new Classi();'

Ocse 'AddCustomEventHandler' "ci1' 'OnMyEventi' 'APLEH1' ‘myEhFnArgl’

'Result of cl.MyMethodi("myMethodArg®): ' ,[cse 'Get¥Value' 'ci.MyMethodi("myMethodArg”}'
Ocse 'Close’

[3412]

Commit Change-sl |Commit & Close

Run th

e Examplel185 function:
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FREA & [E| =2 Do S Maew. i DEEEmw W

1EE 0 ExamplelB5
1:0
2:0
30

&4 =[0CSE:cse;0nMyEventl] APLEHL
5:APLEH1 event handler scope:
6:EhFnArg shape : 10
7 C5E instance name : cse
8. C# object name 5 @l
9 C¥ event name : OnMyEventi
10:Programmer-defined arg : myEhFnArgil
11 .Net Custom event param wvalues: [carg
12! string : OnMyEventl fired from MyMethodl
13! double : 123.45
it Int32 : 6789

15! double[]: 1.23% 5.67 0.89
16 result of c2.MyMethod2("myMethod2Arg"):

e 17 >[[JCSE:cse:;0OnMyEvent2] 3+5
418 =[0CSE:cse;0nMyEvent2] APLEHZ
158

20:APLEH2 event handler scope:
21 EhFnArg shape

22:CSE instance name : cse
| 23.C# object name : c2
| 24 C# event name : OnMyEvent2

25 Programmer-defined arg: 8
26 .Net Custom event param values: ([carg)

27:string : OnMyEvent2 fired from MyMethod2
28 double : 67.89
29 Int32 : 1234

30istring[]: abc efgh
31i5tring processed by MyMethod2: myMethod2Arg
32 APLEH1 event handler scope:

33 EhFnArg shape : 10

34 CSE instance name : cse

35.C# object name 5 @l

36:C# event name : OnMyEventl
37Programmer-defined arg : myEhFnArgl
38..Net Custom event param walues: [lcarg

39 string : OnMyEventl fired from MyMethodi
40! double : 123.45

41 Int32 : 6789

42 double[]: 1.23% 5.67 0.89
43 Result of cl.MyMethodl("myMethodArg"): String processed by MyMethodl: myMethodArg

[Ready | | |Hist: Ln: 44 Col: 6|1Ins |Classic| | Num | EN_US |

CSE AddEventHandler Method

This method provides the means by which APL64 functions can be used to respond to actions on C# objects
which fire .Net routed events. The APL64 calling environment may subscribe to such an event exposed
by a C# object that exists in the state of the CSE object. Subscribing to such a C# event means that APL64
will be notified when the event fires. That notification to APL64 takes the form of the execution of a
programmer-specified APL64 event handler function.

The result of the CSE ‘AddEventHandlerMethod’ is affected by the CSE ‘returnonerror’ property.
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The right argument of the CSE ‘AddEventHandler’ method has four programmer-supplied elements.
When APL64 subscribes to a .Net routed event using the CSE ‘AddEventHandler’ method the CSE will
record these elements so that if and when the C# object fires the specified event, the CSE will execute the
APL64 event handler function.

CSE ‘AddEventHandler’ Method Right Argument

Element # | Description of CSE ‘AddEventHandler’ Method Right Argument Element
1 String name of the existing C# object which exposes the event

2 String name of the C# routed event exposed by the specified C# object

3 String name of the APL64 event handler function

4 Programmer-defined argument to the APL64 event handler function

The CSE ‘GetEvents’ method may be used to determine the public events exposed by a C# object.

Because the .Net event being subscribed by APL64 is a routed event, the APL64 event handler function
must have a specific syntax, e.g. MyEventHandler X:

e It must have no result

e |t must have no left argument

e It must have a right argument

When the APL64 event handler function is executed by the CSE because the specific C# object fired the
subscribed event, the CSE will set the value of the APL64 event handler function right argument to an
APL64 vector:

APL64 Event Handler Right Argument Elements

Element # | Description of the APL64 Right Argument Element

Name of the instance of the associated CSE object

Name of the C# object which fired the subscribed event

Name of the C# event fired by the C# object

Key in the _cseEvt dictionary to the C# event args object

2-column array of event argument property names and values

| wW N (R

Programmer-defined argument to the event handler function

The programmer-defined argument to the APL64 event handler function:

e Is element #4 of the argument CSE ‘AddEventHandler’ method

e Becomes Element #6 of the right argument to the APL64 event handler function)

e Must be an APL64 text scalar, e.g. ‘A’ or text vector, e.g. ‘ABC’

e Is passed to the programmer-defined APL64 event handler function as a text scalar or vector
e May be an empty text vector, i.e. “.
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The APL64 event handler function, which is executed by the CSE when the subscribed C# object event
fires, can use the CSE from within the handler function to modify the state of the applicable CSE object,
i.e. obtain and set C# properties and use C# methods.

The number of elements assigned to the required right argument of an APL64 CSE event handler function
may increase in a future version of APL64.

It is possible to have multiple APL64 event handler functions subscribed to the same C# event exposed by
the same C# object. Event subscriptions are maintained by the CSE in “first subscribed, first notified’ order.
It is also possible to have more than one C# event subscribed to the same APL64 event handler function.

Accessing the .Net ‘event args’ object from within the APL64 event handler function:

e The property values available to an APL64 event handler function are called the ‘event args’ object in
.Net. The ‘event args’ object can vary depending on the event type which has been subscribed. This
is because in .Net it is possible to define a custom ‘event args’ class which inherits the properties of
the base ‘event args’ class but also adds additional custom ‘event args’ properties.

e Itis also possible for an ‘event args’ property to have a .Net data type which has no representation in
APL6A4.

e To properly support these features of .Net ‘event args’ objects, the CSE provides two ways for the
programmer to access the ‘event args’ from within the APL64 event handler function.

o The 5% element provided by the CSE in the right argument of the APL64 event handler
function is a two column array with one row for each ‘event args’ property. The entries in this
array will vary with the .Net object which fired the event. The 1st column provides the name
of the ‘event args’ property and the 2" column provides:

= The value of that ‘event args’ property if it has an APL64 representation, or

= A string (‘See _cseEvt for this object’) indicating that, because it cannot be
represented directly in APL64, its value must be obtained by using the ‘_cseEvt’
dictionary.

o The 4" element provided by the CSE in the right argument of the APL64 event handler
function is a string key to the C# ‘event args’ object in the ‘_cseEvt’ dictionary. Using this
object and CSE methods all properties of the ‘event args’ object can be accessed from within
the APL64 event handler function. The .Net ‘event args’ object is present in the ‘_cseEvt’
dictionary only when the APL64 event handler function is executing. Using the 4™ element,
the APL64 programmer will have access to all the members of the C# ‘event args’ object, even
if such a member is not directly representable in the simple value types available in APL64.

e Whereas the CSE ‘AddCustomEventHandler’ and ‘AddCustomEventHandlerEx’ methods are limited to
.Net custom ‘event args’ values which have well-defined APL64 representations, the CSE
‘AddEventHandler’ and ‘AddEventHandlerEx’ methods provide access to .Net routed ‘event args’
values of any .Net type even if they do not have APL64 representations.

e Additional documentation is available about accessing the C# event args object from APL64 using the
CSE.
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CSE AddCustomEventHandlerEx method

The action of the CSE ‘AddCustomEventHandlerEx’ method is the same as that of the CSE

‘AddCustomEventHandler’ method except:

e The 4™ argument to the CSE ‘AddCustomEventHandlerEx’ method will be treated as an APL64
executable statement, whereas the CSE ‘AddCustomEventHandler’ method treats it as a text vector.

e The value resulting from the execution by the APL64 interpreter of that executable statement will be
passed to the APL64 event handler function the value of its right argument when the .Net event
subscribed by the CSE ‘AddCustomEventHandlerEx’ method fires.

CSE AddEventHandlerEx method

The action of the CSE ‘AddEventHandlerEx’ method is the same as that of the CSE ‘AddEventHandler’

method except:

e The 4™ argument to the CSE ‘AddEventHandlerEx’ method will be treated as an APL64 executable
statement, whereas the CSE ‘AddEventHandler’ method treats it as a text vector.

e The value resulting from the execution by the APL64 interpreter of that executable statement will be
passed to the APL64 event handler function as the 6™ element of its right argument when the .Net
event subscribed by the CSE ‘AddEventHandlerEx’ method fires.

e Since the 4" argument to the CSE ‘AddEventHandlerEx’ method is executed by APL64 it is possible to
pass any APL64 object to the APL64 event handler function.

CSE Close Method
The ‘Close’ method will dispose of the specified instance of the C# script engine. If the CSE ‘Close’ method
is executed on an instance of the CSE which is already closed or does not exist, no error will be thrown.

Example #132

Example132

'#'[ ]cse 'Reset’

O\ Eliminate any pre-existing CSE instances
p'#'[ ]cse 'instances'

O™ Verify no pre-existing CSE instances
'NoSuchinstance' [ ]cse 'Close'

©)T No exception when a non-existent CSE instance is closed
[ Jeself<'C'[ Jcse 'Init' 'System!

O\ Create a CSE instance

[ ]cse 'Close'

O™ No result of a successful CSE close

[ Jcse 'Close'

'C'[ ]cse 'Close'

O™ No result if an instance is already closed
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File Edit Session Objects Debug Options Help
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VExamplel.. & X
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0 Examplei32

1 '#'lcse 'Reset

2 At Eliminate any pre-existing C3E instances
3 p'#'0cse 'instances

L At Yerify no pre-existing C5E instances

5 'NoSuchInstance’ [Ocse 'Close

& At Mo exception when a non-existent CS5E instance is closed
7 Ocself='C'Ocse "Init System

8 At Create a CSE instance

g Ocse 'Close

10 At Mo result of a successful C5E close

11i [cse 'Close

12 'C'0cse 'Close

13 At Mo result if an instance is already closed

o icp Jed Examplel3Z?
1 i Examplel3Z
2

« [ NewRow]

Ready | || | |EL3551C| |Num

Example #38:

Considering the design of the .Net environment, all possible resources and assemblies used by the closed
CSE instance will be disposed. When using C# to create instances of certain .Net objects, care must be
taken to dispose of them before using the CSE ‘Close’ method. Otherwise ‘orphan’ instances of .Net
objects may remain after the CSE ‘Close’ method is used. This is not a limitation of the CSE ‘Close’ method,
but is instead inherent in .Net.

For example, when using C# to create an instance of a Microsoft Office object, e.g. Excel Application, using
C# to access a database using an ADO.Net connection object or using a .Net file stream, it is important to
dispose of these .Net objects before using the CSE ‘Close’ method. An alternative to an explicit dispose
of a .Net object, the using (...){...} syntax may be used.

Example38

[ Jeself&'C' [ ]cse 'Init' 'System'

&[ Jcse 'ExecStmt' 'using System;'

&[ Jcse 'ExecStmt' 'using System.|O;'

&[ Jese 'ExecStmt' 'using System.Text;'

&[ Jese 'ExecStmt' 'byte[] bV = Encoding.ASCII.GetBytes("APL+Win using the CSE");'
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&[ Jcse 'ExecStmt' 'string fPath = @"c:\temp\FileStreamTest.txt";'

&[ Jese 'ExecStmt' 'FileStream fs = new FileStream(fPath, FileMode.Append);'
&[ Jcse 'ExecStmt' 'fs.Write(bV, 0, bV.Length);'

&[Jcse 'ExecStmt' 'fs.Close();'

O\ Close the FileStream before closing the CSE

[ ]ese 'Close'

E APLE4 Project: CRAPLWINTSCSE Examples\C5E Code Samples\ CSE EXAMPLE #38,w3 — | *

File Edit Session Objects Debug Options Help

FRY® 0D as MARRERNP>¥EL 9D,

VExample3d 4 X

-

t iFAAX|C A DG R ETE w8

Example3d
Ooself+'0C
+[cse
+[cse
[cse
+[Icze
+[cse
[cse
[cse
+[Icze
At Clos
Ocse 'Close

Odcse "Init

© MmO P e

|~|_~\.¢tm--1:’hu1+'mm|~r.‘:-

=1

(U Example3s

o [ NewRo|

Ready Classic Mum
R |

CSE Exec Method

The ‘Exec’ method causes the CSE instance to execute the CSE script specified in the required right
argument containing the text of the C# script.

The Exec method right argument can be a character vector, character matrix or scalar string. For
successful operation the C# script must contain none, one or a collection of valid C# statements. The
validity of the C# statement is verified using the Microsoft C# debugger within the existing state of the
CSE instance.

The result of the CSE ‘Exec’ is affected by the value of the CSE ‘returnonerror’ property. When the CSE
‘returnonerror’ property value is 0, the result of the CSE ‘Exec’ method is a scalar integer:

e Oindicates that no error was reported by the C# debugger and the script was successfully executed

e -1 indicates that there was an error reported by the C# debugger and the script was not successfully
executed. Use the CSE ‘GetlLastError’ method to obtain the text of the C# debugger error message. A
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-1 result indicates that an error occurred within the .Net environment of the instance of the CSE
object. In this case no APL64 exception is thrown and odm is not modified to contain the error
message reported by the C# debugger.

If an APL64 statement designed to use the CSE ‘Exec’ method contains a syntactical error detected by the
APL64 debugger, an APL64 exception is thrown and odm is updated to contain the error message reported
by the APL64 debugger. APL64 does not parse contents of the CSE script argument to CSE ‘Exec’ method
and so the APL64 debugger will not report errors in the C# statements contained in that CSE script using
odm. Errors, if any, are reported by the Microsoft C# debugger.

While the CSE script is being executed, execution control of the application is transferred to the .Net
environment. Execution control will return to the APL64 environment which created the CSE object when
the CSE script has completed execution. While the CSE script is executing it is possible to temporarily
transfer execution control to that APL64 environment and then return execution control back to the CSE
script by including an ‘APL:’ statement in the CSE script.

If a character vector or scalar string C# script or a row of a character matrix C# Script contains remarks,
the remarks must be separated by newline characters from subsequent C# statements so the subsequent
statements are effectively processed.

When creating a CSE script within an APL64 programmer-defined function, the APL64 string line
continuation structure, ««...»», is convenient. Using this structure clarifies the script because there is no
need to use concatenation and quotation marks to join script lines. When a line in the string script variable
is continued on a subsequent line, an APL newline character, «\r» is included between previous line and
the next line.

YV CreateSeript * O X

ENY. B 3™ X =a0 ]

ipt~CreateScript

ipt+a«s

11
11
11

(= SIS I:AZIHI—*D

[2:3] Commit Changes| |{:ommit & Close
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Example #248 CSE Exec Scripts as Multi-Line String Scalars

The APL64 CSE Exec action supports a multi-line string. This means that entering the CSE script as the
right argument of the APL64 CSE Exec action is easy, does not required multiple APL concatenations, and
is easy to read in the APL64 programmer-defined function creating the CSE script.

In APL64 multi-line string uses the line continuation structure for a string:
varName < «« Text of string ... »»

Create the SgRt function using this definition:

Z<SqgRt d;S
S&««
using System;
public class SqRtClass
{
public static (double sgRt, bool hasErr, string errMsg) SqRt(double d)
{
double sqRt = -1;
bool hasErr = false;
string errMsg ="";
if (d<0)
{
hasErr = true;
errMsg = "Input cannot be negative";
}
else
{
try
{
sqRt = Math.Pow(d, 0.5);
}
catch (Exception e)
{
hasErr = true;
errMsg = e.Message;

}
return (sgRt, hasErr, errMsg);

}

»»

[ Jeself&'C'[ Jcse 'Init' 'System!
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&[ Jese 'Exec' S
Z<[]cse 'GetValue' 'SqRtClass.SqRt({0})' d
[ ]cse 'Close'

Use the SgRt function:
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& APLB4: CLEAR WS — O X

File Edit Session Objects Tools Options Help

FREQ&S[DH=?2¢CxDhnE

VSqRt = ><| 5

FREY. AEAX @27 =2¢XDhaEE Man cQe® i i,

M 7-SqRt d:s
1i5+w«
2iusing System:
3ipublic class SqRtClass

I Y s ]

o e

4

5 public static (double sqRt. bool hasErr., string errMsg) SqRt(double d)
6 {

7 double sgRt = -1:

B! bool hasErr = false:

9§ string errMsg = "";

10 if (d < 0)

11 {

121 hasErr = true;

13 errMsg = "Input cannot be negative”;
14 }

15 else

16 {

17 try

18 {

19 sqRt = Math.Pow(d. 0.5):
20 }
21 catch (Exception e)
22 {
23 hasErr = true:
24 errMsg = e.Message:
25 }
26 }
27 return (sgRt. hasErr. errMsg):
28 1
29}
30 »»

31 Ocself+"'C'lcse "Init' 'System’

32 <[cse 'Exec' §

33:1+[cse 'GetValue' 'SqRtClass.SqRt({0})' d
3% Ocse 'Close’

|[0;0] Commit Changes| |Commit & Close|
Q ]
<& o Odr 0«5qRt 2
111.414213562 0
2 645 11 164
F 3 Odr0+«SqRt "2
471 1 Input cannot be negative
5645 11 164
[}

[l |

[Ready | | |Wist: Ln: 6 Col: 5|Ins |Classic| | Num |EN_US |
i
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Example #40:
The following example illustrates single and multiple valid C# statements in the CSE script provided in the
possible formats.

Example40;s

[ Jeself&'C' [ ]cse 'Init' 'System!'

[ ]Jese 'Exec' 'using System;'

[ Jcse 'Exec' ('var D1=1.234E7;//D is a double',[ JTCNL,'var S1="abc1";')
[ ]cse 'GetValue' 'S1'

[ Jcse 'Exec' «var 1=1234;»

[ ]ese 'Exec' «var D=1.234;//D is a double;\nvar S="abc";»

[ ]cse 'GetValue''S'

[ ]Jese 'Exec' ('var P = 0.01;' [ JOVER 'var Q = 0.02;')

[ Jcse 'Exec' ([ JOVERV 'var A="A";' '//Ais string' 'var B = 0.02;')
[ ]cse 'GetValue' 'B'

S«

double input;

double squareRoot;

apl: [ ]cse 'SetValue' input' 2

squareRoot = Math.Pow(input, 0.5);

apl: [ ]cse 'GetValue' 'squareRoot'

»»N

[ Jcse 'Exec's

[ Jcse 'Close'
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¥ T

B Exampleti:s

1 0cself="C" Ocse '"Init' 'System'

2 0cse '"Exec' 'using System;'

d0cse "Exec' ('war D1=1.23%E7://D is a double' OTCNL, 'wvar Si="abeci":')
4 0cse '"GetValue' 'S1°

5 0cse "Exec' «var I=1234%;»

6 Ocse '"Exec' «var D=1.23%://D is a double:;\nvar 5="abc";»

7 0cse 'GetValue' 'S’

8 0cse '"Exec' ('war P = 0.01;' OOYER 'war @ = 0.02:")

@ Ocse "Exec' (OOVERY ‘var A="A":;' 'Jf/A is string' 'war B = 0.02;")
10 0cse 'GetValue' 'B'

11 ig+ee

12 double input:

13 double sguareRoot:

14iapl: [ese 'SetValue' 'input' 2

15 squareRoot = Math.Pow(input, 0.5):
16 apl: [Oecse 'GetWalue' 'squareRoot'
17 »»

18 0cse 'Exec' s

19 0cse 'Close’

[0:0] Commit Changes| [Commit & Close

2 M

WO s O N G RO O
=]

Examplelt0

& 10 *[0CSE:C;Transfer Execution to APL64] [lcse 'SetValue' "input' 2

q 12 =[[0CSE:C:Transfer Execution to APL64] [cse 'GetValue' 'squareRoot'
131414213562
1y 0

| | |Hist: Ln: 15 col: 6| Ins |Classic| | Num | EN_us |

Example #41:

In the following example the C# debugger identifies an invalid C# statement in the CSE script by row and
column number. The Microsoft C# debugger identified the missing C# semi-colon statement separator in
row #2 and column #19 of the following CSE script. Such C# errors are not ‘translated’ to APL64 errors so
that an APL64 programmer using the CSE may directly search the C# error code and error message on
Microsoft Developer Network (MSDN) to resolve the issue. The row and column number information
provided in parentheses uses index origin 1.
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Example41

[ Jpw<200

[ Jeself<'C' [ ]cse 'Init' 'System'

[ ]¢-S<¢D'using System; ' 'string s1 = "abcd"'
[ Jcse 'Exec'S

[ ]cse 'GetlLastError'

[ Jcse 'Close'

E APLES Project CARAPLWINTINCSE Examples\CSE Code Samples\CSE EXAMPLE #41,w3 — O >

File Edit Session Objects Debug Options Help
IFl4d & =2 ¢XDhas Maa. ERINPFLGHENT
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Ocself='C' Ocse "Init Sys
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Ocse
Ocse L
Ocse 'Clos
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i Examplelyl

using Jystem;

string s1 = "abcd"

CSE ERROR: (1.32): error C51002: ; expected

Exampleti[t] [cse 'Exec' 5
A

LI T = U S =

i [ New row|

Suspended (Callbacks disabled) | |emd: Ln: 0 col: o | cLassic| | Hum

Example #42:

In the following example the C# debugger identified the script error, i.e. attempting to assign .Net
character data a C# variable of type string, before actual execution occurred, so that no part of the script
was successfully executed.

Example42
[ Jpw<-200
[ Jeself&'C' [ ]cse 'Init' 'System'
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[ ]¢S<¢D'using System; ' 'Int32 11 = 123;' "string s1 ="'a';"
[ Jcse 'Exec'S

[ ]cse 'GetlLastError'

[ ]cse 'Getvalue''I1'

[ ]cse 'GetlLastError'

[ Jcse 'Close'
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Examplel?z
using System;
Int32 I1 = 123;
string =1 = 'a';

CS5E ERROR: (1.41): error C5002%9: Cannot implicitly convert type 'char’' to 'string’

Examplet2[t] [cse 'Exec' 5
A

| New Row |

Suspended (Callbacks disabled]

APL Session Command Line

Example #43:
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In the following example the C# debugger identified no syntax errors, so the CSE script is compiled
successfully and execution was partially completed. The execution of the multi-statement C# script failed
after creating a file, but before additional processing can begin. The CSE script programmer must consider
the potential for an error condition which would put the instance of the CSE object in an ‘intermediate’
state which needs recovery.

In this case the script is a (contrived) example which could be resolved by:

e Modifying the script so that the target file is created only after the source file is known to exist or after
processing of the source file is complete.

e Modifying the script to define a class which defines a C# method with try/catch/finally exception
handling to identify error conditions, recover the state of the application and report the error
condition.

This script did not fail the validation of the C# debugger/compiler and was compiled. The script execution
was partially complete. During run time the script failed because the Example43Source.txt did not exist,
so the application was put in an improper state.

Example43;S

S&««

using System;

using System.Text; using System.IO;

string famTgt = @"c:\temp\Example43Target.txt";
File.Create(fnmTgt);

// Target file created

string srcTxt = File.ReadAllText(@"c:\temp\NonExistingFile.txt");
»»N

[ Jeself&'C' [ ]cse 'Init' 'System!'

:IF 0#[ |cse 'Exec' S

[ Jcse 'GetlastError'

:ENDIF

[ Jcse 'Close'
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2. using System;
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4 string fnmTgt = @"c:\temp\Examplet3dTarget.txt":
5. File.Create(fnmTgt);
6 /f Target file created
7 string srcTxt = File.ReadAllText(@"c:\temp\NonExistingFile.txt");
8 »n
2  [eself+'C" Ocse 'Init' 'System’
10/ =:IF O=0cse "Exec' §
11 Tﬂcse 'GetLastError'
12. L:ENDIF

13, [Ocse 'Close’

‘[0,'0] Commit Changesl |Commit & Close|

i ]

o led ¥

P o1 Example4d
2 Message: Could not find file 'c:\temp\NonExistingFile.txt'.
3 StackTrace: at Microsoft.Win32.SafeHandles.SafeFileHandle.Createfile(String fullPath, File
L Mode mode, FileAccess access, FileShare share, FileOptions options)
5 at Hicrasoft.“inﬂﬁ.SafeHandles.SafeFileHandle.Open(String fullPath, FileMode mode, FileAc
[} cess access, FileShare share, FileOptions options, Int64% preallocation5Size, Nullabl
7 e*1 unixCreateMode)
8 at System.I0.Strategies.0S5FileStreamStrategy..ctor(String path, FileMode mode, FileAccess
g access, FileShare share, FileOptions options, Inté4% preallocationSize, Nullable™1
10 unixCreateMode)
11 at System.I0.Strategies.FileStreamHelpers.ChooseStrategyCore(String path, FileMode mode,
12 FileAccess access, FileShare share, FileOptions options, Inté4% preallocationSize, N
13 ullable™l unixCreateMode)

1% at System.IO.StreamReader.ValidateArgsAndOpenPath(String path, Encoding encoding, Int32 b
15 ufferSize)

16! at System.I0.File.ReadAllText(5tring path, Encoding encoding)

17! at Submission#i.<<Initialize>>d__0.MoveNext()

18--- End of stack trace from previous location ---

19| at Microsoft.CodeAnalysis.Scripting.5ScriptExecutionState.RunSubmissionsAsync[TResult](Imm
20 utableArray’1 precedingExecutors, Func®2 currentExecutor, StrongBox*1 exceptionHold
21 erOpt, Func’2 catchExceptionOpt, CancellationToken cancellationToken)

22 at Microsoft.CodeAnalysis.Scripting.Script i.RunSubmissionsAsync(ScriptExecutionState exe
23 cutionState, ImmutableArray’1l precedingExecutors, Func®2 currentExecutor, Func™2 ca
24 tchExceptionOpt, CancellationToken cancel lationToken)

25! at APLNext.Cse.ScriptEngine.ScriptHost2.Execute(String script. Boolean isExecStmt) in C:\
26 Users\joebl\source\repos\APLNow LLC\APL64\NetCore\Engine\APLNext.Cse.ScriptEngine\5
27 criptHost2.cs:line 368

28 InnerExceptionMessage:
20 InnerExceptionStackTraces

[ |
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Example #45:
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Using the CSE ‘Exec’ method to execute a CSE script which defines the public static class named ‘Class1’
with a public property Prop1 and a public method Add_10().

Example45;S

[ Jeself&'C' [ ]cse 'Init' 'System!'

S&««

using System;

public static class Class1{

public static double Propl{get;set;}

public static double Add_10(double d){return 10+d;}}
»»

[ Jese 'Exec' S

[ ]cse 'SetValue' 'Class1.Propl' 100

[ Jese 'GetValue' 'Class1.Add_10(Class1.Prop1)’
[ ]cse 'Close'
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1i0cself+~'C' decse "Init' 'System'
25+
Jiusing System:
bipublic static class Classi{
Sipublic static double Propl{get;set;}
6 public static double Add_10(double d)}{return 10+d;}}
Tinm
8 0cse "Exec' §
9 [cse 'SetValue' 'Classi.Propl' 100
10:0cse 'GetValue' 'Classi.Add_10(Classi.Propi)’
11 0Jcse 'Close’
[0:0] Commit Changes| [Commit 8 Close
F: S
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Example #46:

When C# control structures are used in a CSE script it is necessary that the entire control structure syntax
be contained in one well-defined ‘block’ of the CSE script. For example, it is not possible to start a C#
‘foreach’ in one CSE script and complete the definition of such a C# control structure in a subsequently
executed CSE script. The enclosing {...} indicates a ‘block’ to the C# debugger/compiler.

This example illustrates the valid use of the C# if{} and foreach(){} control structures:

Exampled6;S

Sé&««

using System;

double[] dA = new double[]{1.234, 4.5, 3.2221, 2.222};
double result = 0;
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if (dA.Length>0){

foreach (double d in dA){result+=d;}}
»»

[ Jeself<'C' [ ]cse 'Init' 'System'

[ Jcse 'Exec'S

[ ]cse 'GetValue' 'result'

[ Jcse 'Close'
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using System;

double[] dA = new double[]1{1.23%, 4.5, 3.2221, 2.222};
double result = 03

if (dA.Length=0){

foreach (double d in dA){result+=d;}}
]

Oecself+~'C' dese "Init' 'System'

Ocse 'Exec' §

Ocse 'GetVWalue' 'result’

Ocse '"Close’
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Example #47:

Successful use of the C# ‘goto’ control structure requires that both the C# executable statement
containing ‘goto label’ and the C# executable statement containing the ‘label’ definition be contained in
the same ‘block’ of the CSE script. This example illustrates valid use of the C# ‘goto’ control structure
within a C# method defined in a C# class.
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Example4d7;S

S&««

using System;

public static class Class1{

public static string Method1(string s){
string res =s;

if ("Hello" == s.Trim())

goto Labell; res = "Goodbye";
Labell: return res;}}

»»

[ Jeself&'C' [ ]cse 'Init' 'System!'

[ Jese 'Exec' S

[ Jcse 'GetValue' 'Class1.Method1("Hello")'
[ ]ese 'GetValue' 'Class1.Method1
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Qimm
10 0cself="C" Ocse 'Init' 'System’
11 dcse 'Exec' (=5)
12\0cse "GetVWalue' 'Classi.Methodi("Hello")'
13 0cse 'GetValue' 'Classi.Methodi("Hi")}'
14 [Jcse 'Close’
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< 0 Examplel’
10
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HEGuudbre
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Example #48:
Successful use of the C# ‘goto’ control structure.

Example4d8;S

[ Jeself<'C' [ ]cse 'Init' 'System!'
S&««

using System;

public static string Method1(string s)
{
string res =s;

if ("HELLO" == s.Trim().ToUpperinvariant())
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goto Labell;

res = "Goodbye";

Labell:

return res;

}

»»

[ Jcse 'Exec' S

[ ]cse 'GetValue' 'Method1("Hello")'
[ Jcse 'GetValue' 'Method1("Hi")'

[ ]ese 'Close'
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Jiusing System:

bipublic static string Methodl(string s)

54

6istring res = s;

7:if ("HELLO" == s.Trim{).TelUpperInvariant(]})

8igoto Labell;

Sires = "Goodbye":

10iLabell:

11ireturn res:

12

13imm

14 [Jcse '"Exec' §

15 0cse 'GetValue' 'Methodi("Hello")'

16 0cse 'GetValue' 'Methodi("Hi")'

17 0cse 'Close’
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; J
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Example #51:
This example illustrates the C# ‘try/catch’ control structure defined in a C# method.

Example51;S

[ Jeself<'C' [ ]cse 'Init' 'System'
S&««

using System;

using System.l0;

public class MyClass{
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public string MyMethod(string fnm){
stringres="";

try{res = File.ReadAllText(fnm);}

catch (Exception e){

res = "MyMethod failed: " + e.Message;}
return res;}}

var mc = new MyClass();

»»

[ Jcse 'Exec' S

[ Jese 'GetValue' 'mc.MyMethod("no such file");'
[ ]cse 'Close'
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Example #52
This example illustrates a CSE script which defines a C# class, creates an instance of that class and sets the
value of public properties in that instance of the class using the C# syntax:

className instanceName = new className(){propName = value,...};

Example52;S

Sé&««

using System;
public class myClass
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{
public string S1{get;set;}
public double D1{get;set;}

!

var c1 = new myClass()

{

S1="abcd",D1 =1234.56
2

»»N

[ Jeself<'C' [ ]cse 'Init' 'System'
[ Jcse 'Exec' S

[ ]cse 'GetValue' 'c1.D1'

[ Jcse 'GetValue' 'c1.51'

[ ]ese 'Close'
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| 17 0cse 'Close’
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CSE ExecFile Method

The operation of the CSE ‘ExecFile’ method is the same as that of the CSE ‘Exec’ method except:

e Instead of passing the CSE script by value as the right argument of the CSE ‘Exec’ method, the CSE
script is passed by reference to the CSE ‘ExecFile’ method as a fully-qualified filename.

e APL64 assumes that the CSE script file has been saved with ‘ASCII’, ‘ANSI’ or ‘UTF-8 with BOM’
encoding. The APL64 [ |N- or [ |XN- native file functions cannot be used to create files containing
Unicode-encoded scripts, however the [ |NFE system ‘function may be used for this purpose as well
as other software such as Microsoft Notepad.
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e C# statements after a C# comment (ex. //comment text) in a line of the script will not be executed.
The result of the CSE ‘ExecFile’ method is affected by the value of the CSE ‘returnonerror’ property.

Example #53:
In this example a script is created in APL64 and saved as a Unicode encoded file using the the [ |NFE
system function. The script is run by the CSE ‘Exec’ method and the values of C# variables created by the
script are displayed.
EXAMPLES3;filePath;script

Script<««

/Script53
var D1 =1234.56;
var S1 = "ABCD";

»»
filePath<[ |PATH 'GetTempfileName'
[ INFE 'Encoding' 'Unicode'
script[ [NFE 'Append' filePath

[ NFE 'Close'

&[ Jeself€&'C' [ ]cse 'Init' 'System'

& [ Jese 'ExecFile' filePath

(©) T CSE script is in a Unicode text file
[ Jcse 'GetValue' 'D1'

[ ]cse 'GetValue' 'S1'

&[ Jese 'Close
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|Ready | | |Hist: Ln: & Col: 6| Ins |Classic| | Num |EN_US |

Example #54

In this example a Unicode encoded script is created using Microsoft Notepad with ‘UTF-8 with BOM’
encoding because it contains Unicode code points outside of the range of ASCII code points. This script
defines a C# method which will return a .Net string which contains elements which have Unicode code
points that are not all in APL64 DAV.

e Open Microsoft Notepad
e Copy this script and paste it into the new Notepad document:
public string ReturnUnicode() { return "©umn€";} ‘
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e Save the Notepad file as Example54Script.txt to the desired location with the ‘UTF-8 with BOM’
encoding.

o (Create the Example54 function in an APL64 instance using this definition:

Example54 filePath

() filePath: Full path script-containing file

[ ]nfe 'Exists' filePath

[ Jcself<'C' [ ]cse 'Init' 'System'

[ ]cse 'ExecFile' filePath

(©) T CSE script is in a 'UTF-8 with BOM'text file

[ Jcse 'GetValue''t'

[ ]cse 'Close

e Save the function to the current workspace

e Execute the function with the full path to the Example54Script.txt file as the right argument

2. APLEL: CLEAR WS — O X

File Edit Session Objects Options Help

FR4d & [ PCAEDBE M. i i i,

41

VExample3d 43 X =
Aax e[ NN=2¢XDhaES Man. i i,
0 ExampleS5% filePath
1 in filePath: Full path script-containing file
2 [Onfe "Exists' filePath
3 [Heself+~"C" Ocse '"Init"' "System’
b [ese "ExecFile' filePath
5 iat C5E script is in a "UTF-8 with BOM 'text file
6 [Hdcse "Get¥Value' 'ReturnUnicode()}’
7 Hcse 'Close’
0 «p Exampleb4 'c:\APL64%CseExamplesi\Examplebbscript.txt’
1 1
2 0
3 Eyne

.| | Mew Row

Ready Classic MNum
R |

CSE Script containing APL64 executable statements

In a CSE script it is possible to temporarily transfer execution control back to the APL64 instance which
created the CSE instance that is executing the CSE script. This is done by including an ‘APL:" CSE script
statement prefix at the beginning of a row of the CSE script. Execution control will revert to the
subsequent rows of a CSE script, if any, when the APL64 instance completes the execution of the APL64
statement following the ‘APL:" CSE script statement prefix.
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A CSE script can effectively contain executable APL64 statements in addition to executable C# statements.
Only the CSE ‘Exec’ and ‘ExecFile’ methods support the ‘APL:" statement prefix because only these CSE
methods support multi-row CSE scripts.

A row of a CSE script containing an APL64 executable statement must:

e Include the non-case-sensitive ‘APL:" prefix on the applicable row of the script such that there are
non-space characters prior to the prefix on that script row.

o The APL: prefix is not case sensitive.

e Either occur at the beginning of the row of the script or be indented on that row of the script using
‘space’ characters.

e Not contain executable C# statements because the CSE will assume that what follows the ‘APL:" prefix
is an APL64 executable statement.

e Contain one or more APL64 executable statements separated by the APL64 diamond statement
separator, e.g. ‘apl_stmtl ¢ apl_stmt2’. Alternatives to using the APL64 diamond statement separator
are:

o Include multiple ‘APL: -prefixed rows in the script or
o Put multiple APL64 executable statements into an APL64 function and put that function name
in an ‘APL:’-prefixed row of the script

If a script contains APL64 executable statements (using the ‘APL:’ statement prefix), the script must
include ‘new line’ (e.g. [ |TCNL) separators before and after an ‘APL:’-prefixed script statement.

To run a CSE script containing an ‘APL:" prefix and APL executable statements using the CSE ‘ExecFile’
method, the script must be encoded as Unicode.

It is possible to have more than one ‘APL:’ prefix on separate lines of a CSE script and hence more than
one transfer of execution control to APL64 during the execution of that CSE script.

When the ocse system function determines that there is an ‘embedded’ APL64 executable statement on

a row of a CSE script, the oOcse system function will split that script into three parts:

e The initial part of the CSE script, if any, which contains no ‘embedded’ APL64 executable statements.
If the CSE script’s first row contains an ‘embedded’ APL64 executable statement, there is no ‘initial’
part.

e The row of the CSE script, if any, which contains an ‘APL:" prefix followed by an ‘embedded’ APL64
executable statement

e The remaining rows of the CSE script, if any.

The oOcse system function must split a CSE script containing an ‘embedded’ APL64 executable statement
and execute each part separately. This is because execution control will be transferred from the .Net
environment to the APL64 environment to execute the APL64 statement and then transferred back to the
.Net environment to continue processing the remainder of the script.
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The ocse system function will process the initial part of the CSE script, if any, assuming that it is a
separate, well-defined CSE script. C# compiler error messages will be reported with reference to the
row and column number of this portion of the script.

The ocse system function will parse the row of the CSE script which contains the ‘embedded’ APL64
executable statement and pass that statement to the APL64 interpreter of the APL64 instance which
created the CSE object executing the script.

Finally, the ocse system function will process the remainder of the CSE script, which can potentially
contain additional ‘embedded’ APL64 executable statements. CH compiler error messages will be
reported with reference to the row and column number of this portion of the script. Such row and
column numbers will not be offset by the rows or columns of a previously executed portion of the

overall CSE script.

Error reporting, via odm or the CSE ‘GetLastError’ method, as appropriate, will be done independently on
each portion of the CSE script containing an ‘embedded’ APL64 executable statement.

An APL64 executable statement which uses the ocse system function or the ocself system variable can be
embedded into a CSE script by using the ‘APL:’ prefix on the applicable CSE script row.

Example #69: lllustrates a CSE script containing several instances of ‘APL:" so that execution control

transferred between the script and APL64.

Example69;S

Sé&««

using System;

APL: X1<-12345

apl: X2<-"ABCD"

string S1="PQR";

»»

[ Jeself<'C' [ ]cse 'Init' 'System!'
<[ Jcse 'returnonerror’
[ Jcse 'Exec' S

X1

X2

[ Jcse 'Getvalue' 'S1'

[ ]cse 'Close'
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Example #55:
This example illustrates a valid APL64 executable statement in a CSE script containing the ‘APL:’ prefix and

run using the CSE ‘Exec’ method.

Example55;S

[ Jeself<&'C' [ ]cse 'Init' 'System!'
S&««

using System;

string ¢s = "From C#";

APL: apl<"From APL+Win"

»»
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[ Jcse 'Exec'S

'From C# :',[ Jcse 'GetValue' 'cs'
‘From APL64: ',apl

[ ]cse 'Close
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8 'From C# : ' ldecse "GetValue' 'cs'
9 'From APL&4: ', apl
10 0cse 'Close’
[0:0] Commit {:hanges| |C|::-mmit & Close
4 )
<f 0 Examplebs
10
2From C# : From C#
HEFrum APL64: From APL+Win
o
- (e |
|Ready | | |Hist: Ln: & Col: 6| Ins |Classic| | Num |EN_US |

Example #55A
This example is the same as example 55, except that APL: prefixed statements in the script include a

reference to the CSE instance itself.

Example55A;S

[ Jeself&'C' [ ]cse 'Init' 'System'
Sé&««

using System;
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string ¢s = "From CH#";

APL: apl<"From APL+Win"

APL: 'From C# :',[ ]cse 'GetValue' 'cs'
APL: 'From APL64: ',apl

»»

[ Jcse 'Exec'S

[ Jcse 'Close'

| & APLB4: CLEAR W5 — O *

File Edit Session Objects Tools Options Help

FRY &5 =9y D E AR 0L

VExample3.. 4 X| =
; L " 2D | = . &
F!E.;Hl‘qxgﬁgjj IL}QIQ{:[EEE““H#--
M Examplessa:s
1icself+~'C' decse "Init' 'System'
25+
Jiusing System:
bistring cs = "From CH":
5:iAPL: apl+"From APL+Win"
6APL: "From C# : '.[dcse "GetValue' 'cs'
7:APL: 'From APL64: ', apl
Binm
9 0cse "Exec' §
10 0cse 'Close’
[0:0] Commit {:hanges| |C|::-mmit & {:Ic:-se|
4 i)
< ExampleShA
g *[0CSE:C:Transfer Execution to APL&64%] 'From C# : ' lese "GetVWall
& *[[ICSE:C;Transfer Execution to APL64] 'From APL64: ' apl

gFrum C# : From C#¥
EFrum APLA64%: From APL+Win
0

HU’I-FEA.‘II\JI—'-D

il |

|Ready | | |Hist: Ln: 6 Col: 6| Ins |Classic| | Num |EN_US |

If desired, use the APL64 system command )output NOCALLBACK to suppress the call back information in
the history pane:
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{E APLB4: CLEAR W5 — O *

File Edit Session Objects Tools Options Help
FRAS[OD=2CXDRE MRR. 00,

VExample3.. 4 X|

4l

dl

-
b
aﬁ
X
1l
(8
L
<)
)
5
2
a<
4
Ge
it
7l
=
o,
_3_'!

M Examplessa:s

Oecself+~'C' dese "Init' 'System'
Scoa

using System;

string cs = "From C#";

APL: apl+"From APL+Win"

APL: 'From C# : '.[dcse "GetValue' 'cs'
APL: 'From APL&64: ', apl

]

Ocse 'Exec' §

Ocse 'Close’

OO0 = F Wk

[

[0:0] Commit Changes| [Commit & Close

ALK
1 WAS ON
EENGH NOCALLBACK
g 3 ExampleSbA
4From C# : From C#
5§Frum APL64: From APL+Win
6i0

.
=] |

|Ready | | |Hist: Ln: 7 Col: 6| Ins |Classic| | Num |EN_US |

Example #56:

This example illustrates how an APL64 error in an APL64 executable statement embedded in a CSE script
is reported by odm. The first part of the script, creating the C# variable ‘cs1’ is successfully executed.
Because of the error in the embedded APL64 executable statement in the second part of the script, the
third part of the script, creating the C# variable ‘cs1’ was not executed.

Example56;S

[ Jeself<'C' [ ]cse 'Init' 'System'
S&««

using System;

string cs1 = "From C#";

APL: apl<=0
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string ¢s2 = "More from CH";
»»
[ Jcse 'Exec'S
'cs1:',[ Jcse 'GetValue' 'cs1'
'cs2:',[ Jcse 'GetValue' 'cs2'
[ ]cse 'Close
' B7 APL64: CLEAR WS - o X
File Edit Session Objects Tools Options Help
: s i e ;
ERQ8O0=S0C Y Do s MAR, 0,
VExample36 42 X| =
FEREYD. AB(X&R == 2C¢ X DEEE A s ..
WM cxamplese:s
1i0cself+~'C' decse "Init' 'System'
25+
Jiusing System:
bistring csl = "From C#";
5 APL: aple:0
6istring cs2 = "More from C#";
Tinm
8 0cse "Exec' §
9i'csl: ",Ocse 'GetValue' 'ecsi'
10i'ecs2: ' ,Odese '"GetValue' 'c£s2'
11 0Jcse 'Close’
[11:12] Commit {:hanges| |C|::-mmit & Close
‘ )
<0 led ¥
<1 Example5é
a4 2 *[[ICSE:C;Transfer Execution to APL64] apl-+0
J:DOMAIN ERROR
4i=22? apl=+0
5 A
6:0
Ticsl: From C#
.8:::52: More from C#
]| |
|Ready | | |Hist: Ln: 9 Col: 6| Ins |Classic| | Num |EN_US |

Example #57:
CSE script with an embedded APL64 executable statement which runs the ‘MyAplFn’ function which
modifies the C# object ‘cs1’ created by the CSE script.
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Example57;S

[ ]def 'MyAplIFn' '&[ Jcse "SetValue" "cs1" «Set by APL64»'
O\ MyAplFn modifies the C# variable cs1
S&««

using System;

string cs1 = "Set by C#";

APL: MyAplFn

string ¢s2 = "More from CH";

»»N

[ Jeself<'C' [ ]cse 'Init' 'System'

[ Jcse 'Exec' S

'cs1:',[ Jcse 'GetValue' 'cs1'

'cs2:',[ Jcse 'GetValue' 'cs2'

[ ]ese 'Close'
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B APL64: CLEAR WS - o X
File Edit Session Objects Tools Options Help
: = s a2~ i e ;
FRd& [NE=2¢ X DS Man. iDL,
VExample57 4 X | =
FEREYD. ARB\AX @32 5=2CYXDBESMa s ..
M cxamples7:s
1 0def 'MyAplFn' '<[lcse "SetWalue" "csi" «Set by APL&L4»'
2.at MyAplFn modifies the C# variable csi
35+
Liusing System:
Sistring cs1 = "Set by C#";
6 APL: MyAplFn
Tistring cs2 = "More from C#";
Binm
9ilcself='C" Oecse 'Init' 'System’
10 0cse 'Exec' §
11i'csi: ',Odecse 'GetValue' 'ecsi'
12:'cs2: " ,[dese 'GetValue' 'c£s2'
13 0cse 'Close’
[13;12] Commit {:hanges| |C|::-mmit & Close
4 i)
< 0 Example57
iéHy.ﬁpan
20
dicsi Set by APL64
.';écsh More from C#
]| |
|Ready | | |Hist: Ln: 5 Col: 6| Ins |Classic| | Num |EN_US |

Example #58
CSE script with an embedded APL64 executable statement which uses the ocse system function within
the script to successfully manipulate the CSE object executing the script.

Example58;S

Sé&««

using System;

string s;

APL: [ ]cse "SetValue" "s" «set by APL+Win»
»»

[ Jeself<'C' [ ]cse 'Init' 'System'
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[ Jcse 'Exec'S
's:",[ Jcse 'GetValue''s'
[ ]cse 'Close

T APLG4: CLEAR WS 0 x

Eile Edit Session Objects Tools Options Help

FREA&S DN =?2¢xDhias

VExample38 4 X

FREYD_ AAX @80T 9=2C X DAaENMan @ _i_ i,

Example58:5

S+

using System:

string s;

APL: [cse "SetValue" "s" «set by APL+Win=
g

Ocself+~"'C' Ocse '"Init' 'System’

Ocse '"Exec' 5

's: ' [ecse 'GetWalue' 's'

Ocse 'Close’

Y e S

=

41

4l

\Omﬁdﬂ\m-le\Jl—*H

[5:12] Commit Changes| |Commit 8t Close

( )
| 1<E led ¥
| < Example58

g =[[CSE:C:Transfer Execution to APL64%] [cse "SetValue" "s" «set by APL+Win»

set by APL+Win

Hm-rmmn—-—o

=] |

|Ready | | |Hist: Ln: & Col: &|1Ins |Classic| | mMum |EN_us |

Example #59
CSE script containing an APL64 executable statement. When that APL64 executable statement gains
execution control, it uses the CSE to modify the current CSE instance.

Example59;S

S&««

using System;

string s = "abc";

APL: "Result of SetValue: ",[ ]cse "SetValue" "T" "xyz"
»»

[ Jeself&'C' [ ]cse 'Init' 'System'

&[ Jese 'Exec' S

's:",[ ]cse 'GetValue''s'
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'T:",[ ]cse 'GetValue' 'T'

[ Jcse 'Close'
| (& APL64: CLEAR WS — O *
|Ei|e Edit Session Objects Tools Options Help
3 nun e ow~ P bl T , e
FRd &[0 =2¢t DB AN G [ |
l VExample3? 4 X S l
FRY_ RAUX &8 =9e Do E XAl @e_i_
EkampleESl';S
1i5+au
2iusing System;
distring s = "abe";
4:APL: "Result of SetValue: ", [Ocse "SetValue" "T" "xyz'
B imm
6ilcself="C"' Jcse 'Init System
Ti+0ese '"Exec' S
8i's: ', Ocse 'GetValue 5
9:'T: ', Ocse 'GetValue T
100cse 'Close
x12] Commit Changes| |Commit 8 Close
|« ]
||gE o Example5d
g 1! >[[CSE:C:;Transfer Execution to APL64%] "Result of SetValue: " [cse "SetValue" '
2Result of SetValue: 0
3is: abe
4iT: xyz
13| |
|Ready | | |Hist: Ln: 5 Col: &|1Ins |Classic|  |Mum |EN_us |

Example #60

This example illustrates that it is not possible to embed APL64 executable statements within a C# control
structure in a CSE script. It is necessary for each portion of a script, before and after an embedded APL64
executable statement, to be a separate and well-defined CSE script with complete C# control structures.
Because execution control is transferred from .Net to APL64 and back when there is an embedded APL64
executable statement in a CSE script, the ocse system function splits the script execution to the portions
before and after the embedded APL64 executable statement.

When the script is executed using the CSE ‘Exec’ method, the C# compiler error indicates that the first

part of the script (before the APL: I1<-C [ |cse 'GetValue' 'I' script row) does not contain a well-defined, i.e.
complete, C# ‘for (){} control structure.
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Example60;S

S&««

using System;

string[] SD = new string[]{"abc", "defg", "h"};
for (Int32 1=0; I1<SD.GetLength(0); I++)

{

APL: [ |¢1¢[ ]cse 'GetVvalue''I'

APL: [ Jcse 'SetValue' 'SD[I]' (< ¢ 1)

1
»»

[ Jeself&'C' [ ]cse 'Init' 'System!'
[ ]ese 'returnonerror' 0

:IF 0#[ ]cse 'Exec' S

[ |CSE 'GetLastError'

:ENDIF

[ ]cse 'Close'
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= APLB4: CLEAR WS — O *

File Edit Session Objects Tools Options Help

FRd& DE=2CxDoas AN 00 UHER {mm_
VExamplegd 4 x| =
FRY. AAX 882 XDAET MER| RO,
Example60;5
1 Ssa
P using System;
3 string[] SD = new string[]{"abc", "defg", "h"};
%: for (Int32 I=0; I<SD.GetlLength(0); I++)
5 {
6: APL: [O+I+{cse 'GetValue' 'L’
7 APL: [cse 'SetValue' 'SD[I]' (<sI)
8 }
[+] H

10! [Hcself+'C" [Oese "Init' 'System'
11: [ese 'returnenerror' 0
12 :IF 0z[cse 'Exec' S
T OCSE 'GetlLastError'
:ENDIF
15: [cse 'Close’

‘[U:D] Commit {Zhangesl |C|:>mmit & Close

Exampleé0

‘(4,2): error C51513: } expected

0
il
2.
E
= |

|Ready | | |#ist: Ln: 3 Col: &|Ins |Classic|  |mum |EN_us |

Example #174
This example illustrates multiple APL64 executable statements separated by the APL64 diamond

statement separator on a row of a CSE script prefixed by ‘APL:’.

Examplel74;S

S&««

using System;

double d = 123.45;

APL: X<-1000Y<-2000X+Y
var s = "abcd";

»»

[ Jeself&'cse'[ Jcse 'Init' 'System'
[ Jese 'Exec'S

[ ]cse 'GetValue' 'd'

X
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Y
[ Jcse 'GetValue''s'

[ Jcse 'Close'
| 5T APLGA: CLEAR WS - O x
File Edit Session Objects Tools Options Help
ERD& D59 has MaR. UL @
VExamplel.. + x| =

FRY_ RAAX@8ROI5=9CLDAEE MAR 2 Re® .,

Examplel7h;5

Sga

using System;

double d = 123.45;
APL: X+-100eY-200e¢X+Y
var s = "abed";

>

Ocself+'cse'dese 'Init' 'System’
OJcse '"Exec' S

Oese 'GetValue' 'd'
10X

11:Y

12 0ecse 'GetValue' 's'
13 0cse 'Close’

mmﬂom:mMHH

[13:12] ComthhmgﬂHCommh&Cbm

y

- —— ;]

Exampleldh
*[[CSE:cse:Transfer Execution to APLG64] X=100eY+200eX+Y

e

Bovrumeo

300

0
123.45
100
200
‘abcd

- [ |

|Ready | | |#ist: Ln: B Col: &|1Ins |Classic|  |mum |EN_us |

Example #44
In this example a filed C# script containing APL64 executable statements prefixed by ‘APL: is illustrated.

Exampled4;S;filePath
S&««

using System;

APL: X1<-12345

APL: X2<-"ABCD"
string S1="PQR";
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»»

filePath<-[ |PATH 'GetTempfileName'
[ NFE 'Encoding' 'Unicode'

S[ |NFE 'Append' filePath

[ INFE 'Close'

[ Jeself&'C' [ ]cse 'Init' 'System!'
&[Jcse 'returnonerror’

[ Jcse 'ExecFile’ filePath

X1

X2

[ ]dr[ J«[ Jcse 'GetValue' 'S1'
[ ]ese 'Close'
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= APLB4: CLEAR WS — O *

File Edit Session Objects Tools Options Help

ERA 8009 xbas RAA. LU UL m ., _|

VEampledd + X =

FREYD. AAX @0 N9=92CXDAER MNP Rec® _

Examplelftf:S: filePath

Seee

using System;

APL: X1+12345

APL: X2+"ABCD"

string S1="PQR";

»e

filePath+[JPATH 'GetTempfileName'
(ONFE 'Encoding’ 'Unicode’
SONFE 'Append' filePath
10:0NFE ‘Close’

\OW“-J@U‘I-F&JM'—'—H

12 0cself="C"' Ocse 'Init' 'System’
13:+[lcse 'returnonerror'

14 [cse 'ExecFile' filePath

15:%1

i 16:X2

| 17 0dr0=0cse 'GetValue' 'S51°

18 0cse 'Close’

1} | [0:0] Commit Changes| |Commit & Close

| |

|Ready | | |Hist: Ln: 7 Col: &|1Ins |Classic| | mum |EN_us |

CSE ExecStmt Method

The ‘ExecStmt’ method is the same as the CSE Exec method except:

e The right argument must be an APL64 character vector or scalar string

o The ‘ExecStmt’ method is not designed to support the ‘APL:’ execution control transfer option
o The ‘ExecStmt’ method supports value substitution of APL64 values

e (# statements after a C# comment (ex. //comment text) in the right argument will not be executed
only if a new line character ([ Jtcnl) after the comment separates that comment from subsequent C#
statements in the C# script.

The result of the CSE ‘ExecStmt’ method is affected by the value of the CSE ‘returnonerror’ property.
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The right argument of the CSE ‘ExecStmt’ method can contain one or a collection of valid C# statements.
The validity of the C# statement is verified using the Microsoft C# debugger within the existing state of
the instance of the CSE object. Only C# executable statements may be included in the right argument of
the CSE ‘ExecStmt’ method. The right argument of the CSE ‘ExecStmt’ methods cannot contain the ‘APL:’
execution control transfer prefix.

When a 1-line CSE script is to be executed, the CSE ‘ExecStmt’ may provide a more convenient syntax
compared to the syntax of the CSE ‘Exec’ or ‘ExecFile’ methods.

Example #63:
Several CSE ‘ExecStmt’ examples are illustrated. Because the value of the CSE ‘returnonerror’ property
value is zero, the result of the CSE ‘ExecStmt’ method is: 0/Success -1/C# exception.

Example63

[ Jeself&'C' [ ]cse 'Init' 'System!'

[ ]ese 'returnonerror' 0

O\ 1 returnonerror=0: ExecStmt returns error code, not CSE exception
[ ]ese 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'string s = "abcd";'

[ ]ese 'ExecStmt' 'Int32 I; double d = 123.45;'

[ Jcse 'SetValue''I' 1234

[ Jcse 'ExecStmt' (‘var J=1;//remark text',[ ]tcnl,'var K=2;')
[ ]cse 'Getvalue''s'

[ Jcse 'GetValue''I'

[ ]cse 'GetValue' 'd'

[ Jese 'GetValue'')!

[ ]cse 'GetValue' 'K'

[ Jcse 'ExecStmt' 'l = "xyz";'

[ ]cse 'GetlLastError'

[ Jcse 'Close'
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&7 APL64 Project: CLEAR WS — o %

File Edit Session Objects Debug Options Help

FRYS =X Dhas e ERIDF

VExampletd & X

1

et (A RX| QY DGR R
[ Exampleﬁa
1 i [cself+'C"' Ocse "Init® 'System’
2 i Ocse 'returnonerror” 0
3 At returnonerror=0: Exec5tmt returns error code, not C5E exception
4 | [cse 'ExecStmt’' ‘using System;'
5 | [Ocse 'ExecStmt' ‘string s = "abcd";’
6 | [cse 'ExecStmt' "Int32 I; double d = 123.45:°
7 i [cse 'Set¥Walue® "I" 1234
8
% [cse 'GetValue'

10! [cse 'GetValue'
11! [Ocse 'GetValue'
12: [cse 'GetWalue' °
13, [cse 'GetValue' '
14! [cse 'ExecStmt"
15; [cse 'GetlastError
16 [Ocse 'Close’

Ocse 'ExecStmt’ (°"var J=1;//remark text',Otcnl,'var K=2;')

= Jed Examples3d
IKH Exampleé3

[ e e e e

abcd

1234

100 123.45

1101

12{88 2

130 171

ihi (1,5): error C50029: Cannot implicitly convert type 'string' te "int

Lru e T s L I =l L LS R |

= || New Row |

Ready | |Editur: Function Mame: Examplefd Lm: & Col: 1E| |CL3551c| |Num

Example #64:

If a C# remark is included in the right argument to the CSE ‘ExecStmt’ method, any C# executable
statement following that remark will be considered part of the remark and not executed unless it is
separated by a new line character. In this example the C# escaped newline characters ‘\r\n’ are used as
the separator.

Example64;[ |cself
[ Jeself&'C' [ ]cse 'Init' 'System'
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[ ]cse 'ExecStmt’
[ ]cse 'ExecStmt’
[ Jcse 'GetValue'
[ ]cse 'GetValue'
[ Jcse 'GetValue'

'using System;'

«var 1=1234; //Remark1\r\nvar s="abcd";//Remark2 var d=1.234»
III

's
Idl

[ ]cse 'GetlastError '

[ Jcse 'Close'
& APL64 Project: CLEAR WS — O *
File Edit Session Objects Debug Options Help
FE4d & 2CADAST MR A.ERINPFLEEST o,
VExampletd & X =
et HEAX2CEX Do CHAEAG) B G (4

0 Examplebl;Ocself

1 Ocself='C' Ocse "Init’ "System’

2 OJcse 'ExecStmt® ‘using System:"

3 Ocse 'ExecStmt’ «var I=1234: //Remarki\r\nvar s="abc Remark2 var d=1.23L»

4 Ocse 'GetW¥alue® 'I

5 Ocse 'GetWalue® 's

6 Ocse 'Getvalue' 'd

7 Ocse 'GetLastError

8 Ocse 'Close’

9
d“t?@m“' "_ME¥EHEIEEH“m_m_m"m"m"m_m_m“m“m“m_m“m“m“m““m"m_m"
1 if 0O
2 00
3 123
Lo abcd
5 i1
6 i Message: (1.1): error C50103: The name 'd' does not exist in the curremt context
7 i StackTrace: at Microsoft.CodeAnalysis.Scripting.ScriptBuilder.ThrowIfAnyCompilationErrors({Diagnost
8 ! at Microsoft.CodeAnalysis.Scripting.ScriptBuilder.CreateExecutor[T]1(ScriptCompiler compiler, Comp
g at Microsoft.CodeAnalysis.Scripting.Script®i.GetExecutor{CancellationToken cancellationToken)
10! at Microsoft.CodeAnalysis.Scripting.Script®i.RunFromAsync(ScriptState previousState, Func*2 catch
11 at Microsoft.CodeAnalysis.Scripting.ScriptState.ContinueWithAsync(5String code, ScriptOptions opti
12 at APLNext.CSScriptEngine.ScriptHost2.GetValue(String varname)
13 InnerExceptionMessage:

InnerExceptionitackTrace:

Ready

|| New Row

| Classic | | Mum

Example #66

In this example an attempt to modify the type of a C# variable in the same ExecStmt script fails.

Example66

[ Jeself&'C' [ ]cse 'Init' 'System'

[ Jcse 'returnonerror' 0

[ ]cse 'ExecStmt' 'using System;'

:IF 0#£[_]cse 'ExecStmt' 'string S = "abcd"; Int32 S = 1234;'
'Attempt to modify the type of S from string to Int32'
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[ ]cse 'GetlLastError!

—->L12

:ENDIF

[ ]cse 'ExecStmt' 'string S = "abcd";'
[ Jcse 'Getvalue''S'

[ ]cse 'GetObjectType' 'S'

[ Jcse 'Getvalue''S'

[ ]cse 'GetObjectType' 'S'

L12: [ Jcse 'Close'

{E APLB4 Project: C:AAPLWINTINCSE Examples\CSE Code Samples\CSE EXAMPLE 266.w3 — O x
File Edit Session Objects Debug Options Help
: - g e {11 -
FRd e QQ%EEﬂHHH_E.ll’y 2]0‘0\’5‘?;
VExamplett & X =
e IREX( QN DEER R W W e

0 Examplebé

1 Ocself+'C' Ocse "Init' "System'

2 Ocse 'returnonerror’ 0

3 Ocse 'ExecStmt® ‘using System;'’

4 {E:IF 020cse 'ExecStmt" ‘string 5 = "abcd®™; Int32 5 = 1234;°

5 |E 'Attempt to modify the type of 5 from string to Int32'

& Ocse 'GetLastError

7 -L12

8 :ENDIF

9 Ocse 'ExecStmt' ‘string 5 = "abed";'

10! [cse 'GetWalue' '3

11i [cse 'GetObjectType' '5'

£12; [Ocse 'GetValue' 'S

13; [Ocse 'GetObjectType' '3°

iy L12: [cse 'Close

< Exampless

[ e |

Attempt to modify the type of 5 from string to Int32
(1,26): error CS50102: The type 'Submission#2' already contains a definition for "5'

o [ New ow |

Ready | | | | |CL355"|1::| |Nu1'n

LS TU S R ]

Value substitution of APL64 values

C# supports composite formatting of strings. This feature is enabled in the CSE ‘ExecStmt’ and ‘GetValue
methods so that the C# executable statement which is the argument to these CSE methods can include
‘format items’. Format items are indicated in the C# executable statement by enclosing braces and a
format item index number, e.g. ‘{0}. For each distinct format item number in a C# executable statement,
there must be a corresponding APL64 value argument following in order after the C# executable

’

statement argument.

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #139


http://msdn.microsoft.com/en-us/library/txafckwd(v=vs.110).aspx
http://msdn.microsoft.com/en-us/library/txafckwd(v=vs.110).aspx

Value substitution of APL64 values is optional for the CSE ‘ExecStmt’ and ‘GetValue’ methods.

Value Substitution syntax for the CSE ‘ExecStmt’ method:
... Ocse ‘ExecStmt’ ‘C# Executable Statement with format items;’ (additional APL64 arguments)

Value Substitution syntax for the CSE ‘GetValue’ method:
... Ocse ‘GetValue’ ‘C# Executable Statement with format items’ (additional APL64 arguments)

This value substitution feature is a means to prepare a C# executable statement. After the C# executable
statement is prepared by substituting the APL64 values, that C# executable statement is executed by the
.Net Common Language Runtime (CLR) without direct interaction with APL64. After CLR execution is
complete, APL64 can query the results using CSE methods.

When the APL64 value to be substituted is a number, there is no potential ambiguity when the APL64
numeric value is substituted into the C# executable statement.

When the APL64 value to be substituted is a character scalar or vector there is the potential for the APL64
programmer to create an ambiguity because the APL64 text value might refer to a C# object name or be
simply C# character or string data. To avoid this ambiguity:

e An APL64 substitution value which refers to C# object name is enclosed in quotes, e.g. “myCSVariable”
or ‘myCSVariable’.

e An APL64 substitution value which is simply a single C# character value, e.g. the C# character ‘X’ is
provided by APL64 as “'x’”.

e An APL64 substitution value which is simply a C# string value, e.g. the C# string “xyz” string is provided
by APL64 as “’xys”’.

e Recall that characters and strings are not identical data types in .Net. Single quotes are used to
enclose a .Net character and quotation marks are used to enclose the elements of a .Net string.

e Provide the appropriate quotes or quotation marks in the C# executable statement instead of the
APL64-provided substitution value.

Example #177
A .Net string file path can be set using CSE value substitution:

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #140


https://msdn.microsoft.com/en-us/library/8bs2ecf4(v=vs.110).aspx
https://msdn.microsoft.com/en-us/library/8bs2ecf4(v=vs.110).aspx

[ {E APLB4: CLEAR W5

File Edit Session Objects Tools Options Help

4l
4l
4l

‘EF!HEDD DN DEE AR

40 Ocself«'C'[Jecse '"Init' 'System'’
<d 1 stringPathe«c:\\temp\\myfile.txt»
<2 Ocse 'ExecStmt' 'string s;'
3.0
<o Ocse 'ExecStmt’' 's = @"{0}":;' stringPath
5:0
o6 Odrd«dcse 'GetValue' 's'
7ic:\temp\myfile.txt
8164
<d 9 charPath«'c:\temp\myfile.txt'
¢ 10 Ocse 'ExecStmt’' 's = @"{0}";' charPath
11
<]iiz Odrd«Jcse 'GetValue' 's'
13ic:\temp\myfile.txt
14 164

L

|REﬂdf | | |Hi5t: Ln: 15 Col: 6|Ins |Class"|c|

| Num | EN_US |

Example #177A

Examplel77A
[ Jeself&'C'[ ]cse 'Init' 'System!'
[ ]Jcse 'ExecStmt' 'using System;'

[ ]Jcse 'ExecStmt' 'Int32 i = {0}; double d = {1}; string s = {2};' 1234 1.234 ""1234"
[ Jcse 'GetValue''i'
[ Jcse 'Getvalue' 'd'
[ Jcse 'GetValue''s'

[ Jcse 'ExecStmt' 'DateTime dt = new DateTime({0},{1},{2});' 2014 1 1
[ ]cse 'GetValue' 'dt.Month'

[ Jcse 'GetValue' 'dt.Day’

[ Jcse 'GetValue' 'dt.Year'

[ ]cse 'GetValue' 'dt.ToShortDateString()'
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[ Jcse 'ExecStmt' 'DateTime dt1 = Convert.ToDateTime({0});' "3/2/2015""
[ ]ese 'GetValue' 'dt1.Month'

[ Jcse 'GetValue' 'dt1.Day'

[ ]cse 'GetValue' 'dt1.Year'

[ Jcse 'GetValue' 'dt1.ToShortDateString()'

[ ]cse 'ExecStmt' 'double Add10(double d){return 10+d;}'
[ ]ese 'GetValue' 'Add10({0})' 100.101

[ Jese 'ExecStmt' 'string s = "Rain "+{0}+" now, but light "+{1};' ""heavy"' "'tonight™
[ Jcse 'Getvalue''s'
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File Edit Session Objects Debug Options Help

FREd& [ =92¢x DS Mans. EHND>P LHEYS.

VExamplel.. 4 X|

et _EAAX2C N DEBEE
Examplel77A

Ocself«'C'Ocse "Init' "System’
Ocse "ExecStmt' ‘using System:'

11

=, 1 6 T [,

Ocse "ExecStmt' "Int32 i = {0}; double d = {1}; string s = {2};"' 1234 1.234% ""123%"
Ocse 'GetValue' 'i'
Ocse 'GetValue' 'd°
Ocse 'GetValue' 's'

0O =t On W L P e O
=

9 Oese 'ExecStmt' 'DateTime dt = new DateTime({0},{1}.{2}):"' 2014 1 1
10 [Ocse 'Get¥alue' 'dt.Month'

11 [Mcse "GetVYalue' 'dt.Day'

12! [cse "GetValue' 'dt.Year'

13 [Ocse 'GetValue' 'dt.ToShortDateString()’

15, [Ocse '"ExecStmt' 'DateTime dtl = Convert.ToDateTime({0});' '"3/2/2015"°'
16! [Ocse 'Get¥Yalue' 'dti.Month'

17 [Ocse '"Get¥Value' 'dti.Day'

18! [Ocse 'Get¥alue' 'dti.Year'

19 [Oecse 'GetWalue' ‘'dti1.ToShortDateString(}’

21 Ocse '"ExecStmt' 'double AddiO(double d){return 10+d;}'
22 Ocse 'Get¥Value' '"Addi0({0})" 100.101

23
2% [ecse "ExecStmt' 'string s = "Rain "+#{0}+" now, but light "+{1};' '"heavy"' '"tonigh
25 [cse '"GetWValue' 's'
£ ¥
[
0 kP Examplel77A
i 0
2 0
3 1234
b 1.234%
5 1234
6 0
7 i
8 i
Q 201%
10 1/1/7201%
11 0
i2 3
13 2
i 2015
15 37272015
16 0
17 110.101
18 0

19 Rain heavy now, but light tonight

= | New Row |

Ready | | [Hist: Ln: 15 Col: 9| | classic| | Mum

Example #177B
Using value substitution and the CSE instance ExecStmt method to set the value of a .Net Boolean.
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Examplel77B

[ Jeself<'C'[ Jcse 'Init' 'System'

[ Jcse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'bool b = Convert.ToBoolean({0});' 1
[ Jcse 'GetValue' 'true && b’

[ Jcse 'GetValue' 'true && {0} 'true'

| Mew Row

[ Jcse 'Close'
(& APLE4 Project: CLEAR WS - O *
File Edit Session Objects Debug Options Help
FERd &[5 PDIYXDBEE MANR.E .
VExamplel.. & X =
‘HE iE ) s
AuX/800=92¢XDaEs MK,
0 Examplel778|
1 Ocself="'C'dcse "Init"' "System”
2 Ocse "ExecStmt' ‘'using System:’
3 Ocse "ExecStmt"' 'bool b = Convert.ToBoolean{{0}):" 1
4 Ocse "GetValue' "true E& b°
5 Ocse "GetValue' "true &8 {0}' "true’
& Ocse 'Close’
[ J
0 i< Examplel778
1 1]
2 0
3 1
b 1
5 1

| | |Ed1tnr: Function Name: Examplel?7B Ln: 0 Col: 11|

|Classic |

Example #177C

Examplel77C
[ Jeself&'C'[ Jcse 'Init' 'System!
[ Jcse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'double Add(params double[] dV){var r=0.0; foreach (var d in dV){r= r+d;} return r;}'

D[ Jcse 'GetMethods' "
args<1.2345.678 0.9012
[ Jcse 'GetValue' 'Add({0},{1},{2})' (args[1]) (args[2]) (args([3])
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[ JVR [ |DEF 'Z&SqRt X' 'Z&X*0.5'
[ Jcse 'GetValue' 'Math.Pow({0},2)' (SqRt 144)

[ Jese 'ExecStmt' 'string s1="{0}", s2={1}, s3=s1+s2;" 'abc' ""def""
[ Jcse 'GetValue' 's3'

[ Jcse 'ExecStmt' 'float f = {0}f;' 1.25
[ ]cse 'GetValue' '(double)f’
[ Jcse 'GetValue' 'Convert.ToChar({0})' ""a""'

[ ]cse 'ExecStmt' 'string sEscapedQuoteMark = {0};' "abc\"xyz""
[ ]ese 'GetValue' 'sEscapedQuoteMark’

[ Jese 'GetValue' "Eat your {0} and {1}!"' «steak» «potatoes»

[ ]cse 'Close'
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e AEX2CXDB b . £t 2T (G D G2 L2741 [

Examplel77C

Ocself+~'C'Ocse "Init' 'System’

Ocse 'ExecStmt' ‘using System;'

Ocse 'ExecStmt"' 'double Add(params double[] dV){var r=0.0; foreach (var d in dV)}{r= r+d:} return r;}’

=s[ecse 'GetMethods'
args+1.234% 5.678 0.9012
Ocse 'GetValue' "Add({0}.,{1}.{2})" (args[1]) (args[2]} (args[3])

O O R e D

OvR ODEF 'I-SgRt X' 'I-X=D0.5'
10; [Oecse 'GetValue' 'Math.Pow({0},2)' (SgRt 1u44)

12; [cse "ExecStmt' "string s1="{0}", s2={1}, s3=si1+s2;' ‘'abc' ""def"’
13 [cse 'GetYalue' "s3°'

15 [ecse '"ExecStmt' 'float f = {0}f;' 1.25
16: [ecse 'GetValue' "(double)f’

170 [Oese 'GetValue' 'Convert.ToChar({0})" ""a"’

i8

i9 Ocse '"ExecStmt' "string sEscapedQuoteMark = {0};' ""abch\"xyz"'
20 Ocse 'GetValue' 'sEscapedQuoteMark'

21

22! [Hese 'GetValue' ""Eat your {0} and {1}!"" «steak» «potatoes=
23

2% [cse 'Close’

0 < Examplel77C

1 0

2 0

3 System.Double Add(Double[] dV¥)

4 7.8132

5 v IZ+5qRt X

[} [1] 1+%*0.5

7 v

8 14k

9 0

10 abcdef

11 0

12 1.25

13 a

14 0

i5 abc"xyz

16 Eat your steak and potatoes!

II| | New Row
Ready || || |Classic| |Num
Example #177D

This example illustrates alternate ways to use value substitution of character data.

Examplel77D

[ Jeself&'C'[ Jcse 'Init' 'System!

[ Jcse 'ExecStmt' 'using System;'

[ ]CSE 'GetValue' {0} or {1}"" «rain» «shine»

[ Jcse 'ExecStmt' 'var s = "{0}";' «arm»

[ Jcse 'GetValue' 's+" and {0}"" (<'leg')

[ Jcse 'GetValue' 'String.IsNullOrEmpty("{0}")' 'abcd'
©) 1M Quotation marks in the C# executable statement
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[ Jcse 'GetValue' 'String.IsNullOrEmpty({0})' "abcd"'

(©) M Quotation marks in the APL64 provided text information
[ Jcse 'GetValue' 'String.IsNullOrEmpty("{0}")' "

(©) M Provide empty string value

[ Jcse 'GetValue' 'String.IsNullOrEmpty({0})' «"abcd"»

0] T Use APL64 string data type

[ Jcse 'GetValue' 'String.IsNullOrEmpty({0})' «s»

©) T Apply C# method to the the value of existing C# variable
[ Jcse 'Close'

{: APLE4 Project: CLEAR WS _ O W

File Edit

Session Objects Debug Options Help

FRd &S [ =92¢xDhas daa_ ERII».

VExamplel.. & X =
et _ (EABWX2C Y DEES R EPL G E R W
0 Examplel 77D
1 Ocself+~"'C'decse "Init' 'System’
2 Ocse 'ExecStmt' 'using System;'
3 OCSE 'GetValue' '""{0} or {1}"' «rain» «shine=
L Ocse "ExecStmt"' "wvar s = "{0}":" «arms
5 Ocse "GetValue®' "s=+" and {0}""' (<'leg"')
(3] Ocse "Get¥alue' "String.IsNullOrEmpty(*"{0}")"' "abcd’
7 A tQuotation marks in the C# executable statement
a Ocse 'GetValue' 'String.IsMullOrEmpty({0})"' '"abecd"’
9 A tQuotation marks in the APL&6Y provided text information
10! [Ocse 'GetValue' 'String.IsNullOrEmpty(®"{0O}")}" "'
11 A tProvide empty string value
12! [cse 'GetValue' 'String.IsNullOrEmpty({0})" «"abcd"=
13: 8B tUse APLEY string data type
14! [cse 'GetValue' 'String.IsNullOrEmpty({0})" «=z=
15 A tApply C# method to the the value of existing C# variable
16! [Ocse 'Close’
0 i<p Examplel?7D tEditors
1 0 . . 15ession History/Command Line/Status Bar
2 rain or shine
3 0
& arm and leg
5 0
& 0
7 |
2] 0
9 0
o [ New ]
Ready || || |Classic| |Huﬂ
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Example #177E

Examplel77E

[ Jeself<'C'[ Jcse 'Init' 'System'

[ Jcse 'ExecStmt' 'using System;'

[ Jese 'ExecStmt' 'string[] SV = {{{0}, {1}}};' «"steak"» «"potatoes"»
[ ]dr*[ ]€[ ]cse 'Getvalue' 'SV

[ ]ese 'Close'

(. APL64 Project: CLEAR WS - O

File Edit Session Objects Debug Options Help

FRYB =92 xbex A&a. ERI>¥

*

L .

VEamplel.. B X =
e AEX9CUDBENE, M UOEUm,
0 Examplel77E
1 Ocself+~"C'Ocse "Init’' "System’
2 Ocse 'ExecStmt' 'using System;'
3 Ocse '"ExecStmt' 'strimg[] SV = {{{0}, {1}}}:" «"steak"s «"potatoez"=
L Odr O+«0cse ‘GetValue' 'S¥°
5 Ocse "Close’
. H -
0 ;{J Examplel77E
1 {0
2 0
3 steak potatoes
b i 164 164
Ill Mew Row
Ready APL Session Command Line: |Num
Example #177F
Value substitution with the CSE instance ExecStmt method.
Examplel77F

[ Jeselfé'cse'[ Jcse 'Init' 'System'

[ ]Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'var d = 1.234;'

[ ]cse 'ExecStmt' 'var d1 = {0};' 1.234
([Jcse 'GetVvalue' 'd")=[ Jcse 'GetValue' 'd1'
[ ]cse 'ExecStmt' 'string s = {0};' ""APL64"'

[ Jcse 'ExecStmt' 'char ¢ = {0};' "'V'""

[ ]cse 'Close
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File Edit Session Objects Debug Opticns Help

xlE

VExamplel.. & X =
: [x] ' ' s :
HAaxX & = 2¢xbhmE.:.

0 Examplel77F

1 Ocself='cse'dcse "Init' "System’

2 Ocse "ExecStmt' ‘using System:’

3 Ocse "ExecStmt" 'war d = 1.234%;°

4 Ocse "ExecStmt' "war di = {0}:' 1.23%

5 (Ocse '"GetValue' "d")}=[cse 'GetValue' "di°

& Ocse 'ExecStmt' 'string s = {0}:' ""APL&4""

7 Ocse "ExecStmt" "char ¢ = {0}:" "'g""

8 Oecse 'Close’

<H Examplel77F +Editors

1Session History/Command Line/Status Bar

O T Ll R e f
[== == R == == =

.| | Mew Row

Ready Classic Num
R |

Example #198
In this example APL64 text scalars or vectors are the values being substituted. The example illustrates:

e Use value substitution to apply a C# method to an existing C# variable where the substituted text
information represents the name of the C# variable
e Use C# formatting options in when substituting a value

Example198

[ Jeself&'c'[ Jese 'Init' 'System!

&[ Jcse 'ExecStmt' 'using System;' [ |cse 'ExecStmt' 'double Add10(double d){return d+10;}'
[ ]cse 'ExecStmt' 'double d = 100;'

[ Jcse 'GetValue' 'Add10({0})' 'd'

©) 1'd' represents the name of a C# variable rather than a text value

[ ]cse 'GetValue' "Price of {0} is {1:c2} per {2}"" 'smoked sturgeon' 23.49 'quarter-pound'
@)1 Using CSE string value substitution

[ ]cse 'Close'

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #149



File Edit

[ APLE4 Project: CLEAR WS _ O %

Session Objects Debug Options Help

FRd &S [ =92¢xDheasdaa_ ERI».

VExamplel.. &= X =

WD = O T G R e o
=

AEAX QXY Dl IS R G LTI M e

Examplel98
Ocself+~'c'Oecse "Init' 'System’
lese "ExecStmt' 'using System;’

Ocse "ExecStmt' 'double AddiO(double d){return d+10;}"'

Ocse "ExecStmt' '"double d = 100;°

Ocse "Get¥alue' "Addi0({0})"' '4°'

A t'd’ represents the name of a C# variable rather than a text value
Dcse 'GetValue' '"Price of {0} is {1:c2} per {2}"' 'smoked sturgeon’
At Using CSE string value substitution

Ocse "Close’

[ J
0 [<B Examplel98

1 0

2 0

3 110

b4 Price of smoked sturgeon is $23.4%9 per quarter-pound

.| || New Row |
Ready | | |Ed1tur: Function Mame: Examplelf®8 Ln: 7 Col: 1]| |Classic| |Num
Example #206

This example illustrates value substitution using .Net Format Extensions.

Example206

[ Jeself&'C'[ ]cse 'Init' 'System!'

&[ Jcse 'ExecStmt' 'using System;'
|:|cse 'GetValue' ""{0:c} {1:c}"' 123 456.2
@) Currency

[ Jese 'Getvalue' ""{0:X2}"" 123

©) T Hex

phrase< "{0} {1} {2} {3}""'
values€'This' 'is' 'an' 'example’

[ Jcse 'GetValue' phrase,values

@) Multiple substitutions using APL64 variables
[ Jcse 'Close'
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File Edit Session Objects Debug Options Help
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FRd & [ H=92¢xDbas Aaa. ER.
VExampled.. & X =
e IRTAX|D QN DHERE
0 Example206
| Ocself~'C'Ocse "Init' 'System’
2 “[cse "ExecStmt' ‘using System;'
3 Ocse 'GetWalue' ""{0:c} {1:c}"' 123 456.2
& At Currency
5 Ocse 'GetValue' ""{0:X2}"" 123
6 At Hex
7 phrase* "{::l:r {j_:r {'2} {3}' !
8 values+'This' 'is' "an' 'example'
9 Ocse "GetWValue' phrase,values
10 At Multiple substitutions using APLE&Y% variables
i1: [dcse "Close’
[ 3
0 <M Example206
1 $123.00 $456.20
2 7B
3 This is an example
IIII | Mew Row
Ready || |Cmd: Ln: 0 Col: ﬂ| |Classic| |Num

CSE GetCustomEvents Method

The CSE ‘GetCustomEvents’ method returns a vector of character vectors containing the names of the
custom events exposed by the C# object specified in the right argument to the CSE ‘GetCustomEvents’
method which have been subscribed using the CSE ‘AddCustomEventHandler’
‘AddCustomEventHandlerEx’ methods.

or

Example #216
Example216;S
S&««
using System;
public class Class1{
public string Method1(string s){
Event1?.Invoke("Eventl fired from Method1", 123.45, 6789);
Event2?.Invoke("Event2 fired from Method1", 99.99);
return "String processed by Method1: " + s;}
public event EventlDelegate Eventl;
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public delegate void EventlDelegate(string s, double d, Int32 i);
public event Event2Delegate Event2;

public delegate void Event2Delegate(string s, double d);}

»»

[ Jeselfé&'cse'[ Jcse'Init' 'System'

[ Jese 'Exec' S

[ Jcse 'ExecStmt' 'var A = new Class1();'

[ ]ese 'AddCustomEventHandler' 'A' 'Event1' 'Example180EH" "
[ ]cse 'AddCustomEventHandler' 'A' 'Event2' 'Example180EH" "
p[]¢[Jcse 'GetCustomEvents' 'A'

p[ ]¢[ Jcse 'GetCustomEvents' 'NonExistingObjectName'

[ ]ese 'Close'

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #152



= APLB4: CLEAR WS — O *

File Edit Session Objects Tools Options Help
FRd& E=2C X Do Maw 00 UHED mm_

VExampled.. + x|

FRY.AAX@80 =9 ¢ X Do

Example216;5

S

using System;

public class Classi{

public string Methodl(string s){

Event1?.Invoke("Eventl fired from Methodi", 123.45, 6789);
Event2?.Invoke("Event2 fired from Methodi", 99.99);

return "String processed by Methodl: " + S5t

public event EventiDelegate Eventl:

public delegate void EventiDelegate(string s, double d, Int32 i);:
10ipublic event Event2Delegate Event2:

11 public delegate void Event2Delegate(string s, double d);}
12 imn

13 0cself+"cse'ese'Init" 'System’

i4 Ocse 'Exec' S

15 0cse 'ExecStmt' 'war A = new Classi():'

16:0cse 'AddCustomEventHandler' 'A' 'Eventl' 'ExamplelBOEH' "'
17!0cse 'AddCustomEventHandler' 'A' 'Event2' 'ExampleiBOEH' "'
18 p+{cse 'GetCustomEvents' 'A'

19 p+lcse 'GetCustomEvents' 'NonExistinglbjectName'

20 0cse 'Close’

4l

ﬂ *f ﬂn (8] (F-‘l @ @ -

\.OIMH-..IO\U'I-FMM'—'—E

21
[21:0] Commit Changesl |Commit & Close
( y
0 led ¥
<oq Example2i6

2:0

30

40

5i0

6: Eventl Event2

7:2

8:0

- &3] |

|Ready | | |Hist: Ln: 9 Col: &|1Ins |Classic|  |mMum |EN_us |

CSE GetEvents Method
This method returns a vector of character vectors containing the names of the public .Net events which
are defined on the specified .Net object.

Required Right Argument of the CSE ‘GetEvents’ method:
e Public events can be defined within the scope of a .Net class.
o Ifthe class is an instance class, the required right argument of the CSE ‘GetEvents’ method is
the C# name of an instance of that class.
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o If the class is a static class, the required right argument of the CSE ‘GetEvents’ method is the
class name.

e Although it is also possible to define a public event within the scope of a CSE instance, this is not
recommended because APL64 is a single-threaded application, so the firing of such an event cannot
be handled in APL64. Therefore, the CSE ‘GetEvents’ method is not designed to report public events
which have been defined within the scope of a CSE instance.

Example #67B
In this example custom events are exposed by Class1 and are reported by the GetEvents method.

Example67B;S

S&««

using System;

public class Class1{

public string Method1(string s){

Eventl?.Invoke("Eventl fired from Method1", 123.45, 6789);
Event2?.Invoke("Event2 fired from Method1", 99.99);

return "String processed by Method1: " + s;}

public event EventlDelegate Eventl;

public delegate void EventlDelegate(string s, double d, Int32 i);
public event Event2Delegate Event2;

public delegate void Event2Delegate(string s, double d);}

»»

[ Jeself<'cse'[ Jese'Init' 'System'

[ Jcse 'Exec' S

[ Jcse 'ExecStmt' 'var A = new Class1();'

[ ]cse 'AddCustomEventHandler' 'A' 'Event1' 'Example180EH" "
[ Jcse 'AddCustomEventHandler' 'A' 'Event2' 'Example180EH' "
p[]€[ Jcse 'GetCustomEvents' 'A'

p[ ][ Jcse 'GetCustomEvents' 'NonExistingObjectName'

p[ ]€<[ Jcse 'GetEvents' 'Class1'

[ Jcse 'Close'
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using System;

public class Classi{

public string Methodl(string s){

Event1?.Invoke("Eventl fired from Methodi", 123.45, 6789);
Event2?.Invoke("Event2 fired from Methodi", 99.99);

return "S5tring processed by Methodl: " + S5t

public event EventiDelegate Eventl:

public delegate void EventiDelegate(string s, double d, Int32 i);:
10ipublic event Event2Delegate Event2:

11 public delegate void Event2Delegate(string s, double d);}
12 imn

13 0cself+"cse'ese'Init" 'System’

1% (cse 'Exec' S

15 0cse 'ExecStmt' 'war A = new Classi():'

16:0cse 'AddCustomEventHandler' 'A' 'Eventl' 'ExamplelBOEH' "'
17!0cse 'AddCustomEventHandler' 'A' 'Event2' 'ExampleiBOEH' "'
18 p0+0cse 'GetCustomEvents' 'A'

19 p+lcse 'GetCustomEvents' 'NonExistinglbjectName'

20 p0+Hcse 'GetEvents' 'Classi’

21 0cse 'Close’

L]

MOCO s Oh O LD R e

[21:12] CGmmﬁChmgﬁHCDmmH&Cbm
[ ]
<p 0 Example67B
10
2i0
30
40
5 Eventl Event2
6i2
70
8 Eventi(String s_,Double d,Int32 i) Event2(String s_,Double d)
G2

[k |

|Ready | | |Wist: Ln: 10 Col: &|Ins |Classic|  |Mum |EN_US |

Example #68:
To obtain the public events of a static class, use the class name as the right argument to the CSE
‘GetEvents’ method.

Example68
S<'public static class Class1{'
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S<[ JOVERV S 'public delegate void Evt1Handler(object sender, EventArgs e);'
S<[ JOVERV S 'public static event Evt1Handler Evtd;}'
S

[ Jeself&'C' [ ]cse 'Init' 'System'
[ ]cse 'ExecStmt' 'using System;'
[ Jcse 'Exec'S

p[ ]€>[Jcse 'GetEvents' 'Class1'
[ ]cse 'Close

{E APLB4: CLEAR WS — O *

Eile Edit Session Objects Tools Options Help

IERL@[OD=9Csho s MAR . vl IR imw

il

VExample6® 4 X =
H 3 = w — S A
FRY_RAEX 88 T759=2¢XhaES AR Qc® __
ExampleﬁE;S
{0+
2ipublic static class Classi
3
4 public delegate void EvtiHandler{object sender, EventArgs e);
Sipublic static event EvtiHandler Evwti:}
6w
Tilcself+'C" Ocse 'Init' 'System'
8. 0cse 'ExecStmt' 'using System;'
% fcse 'Exec' 5
10:p0+=0cse 'GetEvents' 'Classi’
11 Jcse 'Close’
[0:0] Commit Changes| |Commit 8 Close
;k —] )
<o Exampleé8
l 1.0
20
3 Evtl(Object sender,EventArgs e)
I -
=] |
|Ready | | |#ist: Ln: 5 Col: &|1Ins |classic|  |mum |EN_us |

CSE GetlLastError Method

The CSE ‘GetLastError’ method is used to retrieve the most recent error message, if any, generated by the
C# debugger or compiler for a specified instance of the CSE object and return that text as a character
vector to APL64. Multiple lines of the error message are separated by a new line character.
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The CSE ‘GetlastError’ method has an option argument indicating the number of lines of the error
message to return with syntax: [ |cse 'GetlLastError' [#lines]

When the CSE reports an error message provided by the C# debugger or complier, the message including

standard information:

e (row,column) inindex origin one (1) of the location in the CSE script which triggered the C# exception.

o The CSH#### error number which can be searched in the Microsoft Developer Network (MSDN)
documentation on-line.

o The text of the C# error message which can also be searched in the MSDN documentation.

e The text of a C# error message is not translated to APL-style error message text, so that searches in
MSDN are easily performed. Error messages with the format (row, column): error CS###: ... arise
because of errors in the programmer-provide CSE script when it is analyzed by the C#
debugger/compiler.

e Such errors are reported one at a time.

When the CSE client or CSE engine reports an error the (row,column) information is not present. This is
because such an error is not caused by a C# script, so the C# debugger and compiler are not involved. The
CH# exception error message includes the exception message, exception stack trace, inner exception
message, if any, and inner exception stack trace, if any,

Example #70:

In this example the C# debugger identifies an invalid C# statement in the CSE script by row and column
number. The Microsoft C# debugger identified the missing C# semi-colon statement separator in row #1
and column #13 [both values using C# index origin 1] of the programmer-provided CSE script executed via
the CSE ‘ExecStmt’ method. The missing ‘;’ statement separator exception in the programmer-provided
script is reported first, even though the attempt to assign a double value to an integer-typed variable
occurs earlier in the script. This example illustrates that for CSE scripts, exceptions are reported one at a
time and exceptions are not necessarily reported in the order of the rows columns of the CSE script.

Example70

[ Jeself&'cse'[ Jcse 'Init' 'System'
&[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'Int32 1=12.34'

[ ]cse 'GetlLastError'

[ Jcse 'Close'
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Edit

41

Ocself+'cse'dcse "Init' "System’
“[lcse "ExecStmt' ‘using System;'
Ecse "ExecS5tmt’ "Int32 I=12.3%"

'GetlLastError’
'Close’

Ocse
Ocse
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Example70

error C51002: ; expectedl

| Mew Row

|Num

Ready
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The results of a search in MSDN yields:

-

—~
\ ttpi//msdn.microsoft.com/en-us,

File Edit View Favorites Jools Help

£ ~ & | [ compiler Error €51002

8 Microsoft

MSDN Library

Is and Languages

Compiler Error CS1002

Visual Studio 2008 = Other Versions « 3 out of 6 rated this helpful - Rate this topic
; expected
The compiler detected a missing semicolon. A semicolon in required at the end of every statement in C#. A statement may span more than one line, I

Compiler Error C
e B The following sample generates CS1002:
Compiler Error CS0004
Compiler Error CS0005
// €s10082.cs

ler Error CS0006 S

Compil

abstract public class clx

{

int i

// €51002, missing semicolon
ler Error C!

Compiler Error CS0011

Compiler Error CS0021

Comailer Error £S0022

public static int Main()

Compiler Error CS0012 ———
Error CS0013 }
Error CS0014 }
% % }
Error CS001
Compiler Error CS001
Compiler Error CS0017 4 See Also
Compiler Error CS0019
Compiler Error €50020 Reference
Statements (C# Programming Guide)

Example #72:

In this example the APL64 programmer has incorporated a C# ‘try/catch’ structure to catch and report
exceptions in a C# script, but the C# debugger identifies the error before execution of the script can occur.
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Example72;S
S&««

using System;
string errMsg ="";
try

{

1=1+10;

1

catch (Exception e)
{
errMsg = e.Message;
}
»»

[ Jeself¢&'cse'[ Jcse 'Init' 'System'
[ Jcse 'Exec' S

[ ]cse 'GetlLastError'

[ ]cse 'Close'
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4l

Example?E:S
18w
2iusing System;
distring errMsg = "";
bitry
5 {
6:I=I+10;
7}
8icatch (Exception e)
94
10ierrMsg = e.Message:
11}
12 imn
13 0cself+"cse'ese '"Init' 'System'
14 (cse 'Exec' S
15 0cse 'GetlLastError'
16 0cse 'Close’

[&12] Commit Changes| ([Commit & Close

— b

| < 0 Examplel2

171

2i(5,1): error CS0103: The name 'I' does not exist in the current context
31(5.,3): error CS0103: The name 'I' does not exist in the current context
"
E

|
- [k |

|Ready | | |Hist: Ln: 5 Col: 6| 1Ins |Classic| | Mum |EN_US |

Example #199:

In this example a large data object is sent to the CSE instance, illustrating that processing time is affected
by the data size. Depending on the available memory of the target workstation, an exception may be
thrown indicating that the transfer of the data from APL64 to the CSE is not possible.

Example199

[ Jpw<150

& Jeself<'cse'[ Jcse 'Init' 'System'

[ ]cse 'ExecStmt' 'using System; double[]dV = new double[]{};'
:IF "1=[ Jcse 'SetValue' 'dV' (16000000p1.2345)

[ Jcse 'GetLastError'

:ELSE

'Type of dV:',[ Jcse 'GetObjectType' 'dV'

'#Elements in dV: ', ¢ [ Jcse 'GetValue' 'dV.Length'

:ENDIF
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| [ Jcse 'Close'
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File Edit Session Objects Debug Options Help
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0 Examplel29

1 Opw+150

2 feself+'cze'Oecse 'Init g

3 Ocse 'ExecStmt using System; double[]d¥ = new double[]{};

+ :IF “1=0cse 'SetValue dv' (16000000p1.2345)

5 cse 'GetlastError

6 ELSE

7 Type of d¥: ,Ocse 'GetObjectType dyv

8 #Elements in dV: ', slcse 'GetValue d¥.Length

9 tENDIF

10; [Ocse 'Close
0 <P Exampleid9 tEditors
; OType of dV: System.Double[] 15ession History/Command Line/Status Bar
3 i #Elements in d¥: 16000000

.l | New Row

Ready Classie Num
R |

Example #141
In this example the number of lines of the last error message to be returned by the CSE ‘GetLastError’ is
specified by the APL64 programmer.

Examplel41

[ Jcself&'cse'[ Jcse 'Init' 'System'

[ Jcse 'ReturnOnError' 0

[ ]cse 'ExecStmt' 'using System;'
asmName<-'NoExistingAssembly.dll'
[ nfe 'Exists' 'NoExistingAssembly.dll' 0
[ Jcse 'LoadAssembly' asmName

p[ Jcse 'GetlLastError'

p[ Jcse 'GetlLastError' 100

p[ Jcse 'GetlLastError' 8

p[ Jcse 'GetlLastError' 7

p[]¢[ Jcse 'GetlLastError' 1

p[ ]€X&[Jcse 'GetlastError' 0
X=0p"'"

[ ]cse 'Close'
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"ExecStmt’

"Init’

0

‘using System:’
asmMame="MNoExistingAssembly.dLlL"’

AAXa[[H=2¢xbhaES

Exampleliti

Ocself~'cse'[cse 'System”

(&2 APLE4 Project: CLEAR WS - O %
File Edit Session Objects Debug Options

FREd&[E=2¢ LD S M. i
VExamplel.. & X =

1l

1l

Onfe "Exists"' "MoExistingAssembly.dll' O
Ocse "LoadAssembly' asmMName
glecse "GetlastError’
plcse "GetlastError' 100
plcse "GetlastError' 8
10 plcse "GetlastError' 7
i1 pd~0cse "GetlLastError' 1
12 pl~X-{lcse 'GetlastError' 0O
13 ¥x=0p"
1% [Ocse 'Close’
[ i
0 i Exampleltl
| 0
2 0
3 0
4 1
5 1211
4] 1211
7 983
8 777
9 File not found.System.I0.FileNotFoundException:
10 182
11
i2 0
13 1
IIII | MNew Row
Ready || |Cmd: Ln: 0 Col: ﬂ| |Classic| |Num

CSE GetMethods Method

The CSE ‘GetMethods’ method returns a vector of text vectors containing the syntax of the public methods
of the .Net object specified in the right argument of the CSE ‘GetMethods’ method. The results are sorted
alphabetically in increasing order according to the .Net object’s method name. Each element of the result
of the CSE ‘GetMethods’ method includes a prefix indicating the type of .Net object (or void) returned by
the .Net method.
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Required Right Argument of the CSE ‘GetMethods’ method:
e For public methods defined within the scope of a .Net class.
o The right argument of the CSE ‘GetMethods’ method should be the name of an instance of
the class if the class is an instance class.
o The right argument of the CSE ‘GetMethods’ method should be the name of the class if the
class is a static class or if the instance class has static methods.

e For methods defined within the scope of a CSE instance, the required right argument of the CSE
‘GetMethods’ method is “ (i.e. Op'"').
e The CSE ‘GetMethods’ method has two additional optional right arguments:
o The 2™ Right argument is a Boolean ‘isStatic’ which when set to ‘1’ will cause the CSE
‘GetMethods’ method to return the static methods. The default value is false (0).
o The 3" Right argument is a Boolean ‘isPrivate’” which when set to ‘1’ will cause the CSE
‘GetMethods’ method to include private methods in the result. The default value is false (0).

Example #73:
In this example, obtaining the methods of an instance of the System.DateTime class, is illustrated.

EXAMPLE73

[ Jeself¢&'cse'[ Jcse 'Init' 'System'

[ Jcse 'ExecStmt' 'using System; '

[ ]cse 'ExecStmt' 'var d = DateTime.Now;'
D4 ]CSE 'GetMethods' 'd'

[ ]cse 'Close'
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b =4 t[JCSE 'GetMethods"' 'd'
% idcse "Close’
<p Jed EXAMPLET3
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0
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Example #74:
This example illustrates the use of the CSE ‘GetMethods’ method to obtain the methods of the ‘DateTime’

class and the method of an instance of the DateTime class.

EXAMPLE74

[ Jeself¢'cse'[ Jese'lnit' 'System'

[ Jcse 'ExecStmt' 'using System;'

D4 ]cse 'GetMethods' 'DateTime'

[ Jcse 'ExecStmt' 'var dt = DateTime.Now;'
D4 ]cse 'GetMethods' 'dt!’

[ Jcse 'Close'
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3 shtllese "GetMethods' "DateTime’
4 Ocse "ExecStmt' "war dt = DateTime.Now:'
5 s4tecse 'GetMethods' "dt°
& Ocse '"Close’
7

0 i< JEBE XAMPLET Y

1 i<p EXAMPLETY

2 0

3 System.DateTime Add(System.TimeSpan value)

L System.DateTime AddDays(Double value)

5 System.DateTime AddHours(Double walue)

6 System.DateTime AddMilliseconds{Double value)

7 0

B System.DateTime Add(System.TimeSpan value)
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Example #75:
In this example a custom static class, TemperatureConverter, is created using the CSE script ‘S’. Only the
public methods of the TemperatureConverter class are returned by the CSE ‘GetMethods’ method.

EXAMPLE75;S

S&««

using System;

public static class TemperatureConverter

{

public static double CelsiusToFahrenheit(double tc)
{
return (tc*9/5)+32;
}
public static double FahrenheitToCelsius(double tf)
{
return (tf-32)*5/9;
}
private static double ConvertArg(string sArg)
{
return Double.Parse(sArg);
}
1

»»

[ Jeself&'cse'[ Jese'Init' 'System'

[ Jcse 'Exec' S

D[ Jcse 'GetMethods' 'TemperatureConverter' 1
[ Jcse 'Close'
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15w
2iusing System;
dipublic static class TemperatureConverter
LaR
Sipublic static double CelsiusToFahrenheit(double tc)
6 {
Treturn (tc=9/5)+32:
8}
9ipublic static double FahrenheitToCelsius(double tf)
104
1iireturn (tf-32)=5/9;
121}
13iprivate static double ConvertArg(string sArg)
iy {
15 return Double.Parse(sArg):
16}
174}
18 mn
19 0cself+~"cse'lese'Init' 'System'
20i0cse 'Exec' §
21 sllese 'GetMetheds' 'TemperatureConverter' 1
22 Jcse 'Close’

[0:0] Commit Changes| [Commit & Close

EXAMPLETS

i0
ESystem.Duuble CelsiusToFahrenheit{Double tc)
‘System.Double FahrenheitToCelsius(Double tf)

| | |Editor: Function Mame: EXAMPLE7S Ln: 0 Col: O |Ins |Classic| | Num | EN_us |

Example #76:
This example illustrates four methods defined in the scope of the CSE instance. Only public methods are
reported by the CSE ‘GetMethods’ method, but all four methods are accessible in this scope despite the
private attribute included in the definition of the ‘Sub_10’ and ‘Div_10" methods. All variations of the
‘GetMethods’ arguments are illustrated. Some private methods of the CSE engine are also revealed in
this example.

EXAMPLE76;S
Sé&««
using System;
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public double Add_10(double d)
{
return 10+d;
}
public static double Mul_10(double d)
{
return 10*d;
}
private double Sub_10(double d)
{
return d-10;
}
private static double Div_10(double d)
{
return d/10;
}
»»

[ Jeself&'cse'[ Jese'Init' 'System'
[ Jese 'Exec' S

[ ]cse 'GetValue' 'Add_10(110)'
[ Jcse 'GetValue' 'Sub_10(110)'
[ ]cse 'GetValue' 'Mul_10(110)'
[ Jcse 'GetValue' 'Div_10(110)'
'CSE Scope: 0 0:'

D[ Jcse 'GetMethods' " 00

'CSE Scope: 10

D[ Jcse 'GetMethods' " 10

'CSE Scope: 1 1:'

D[ Jcse 'GetMethods' " 11

'CSE Scope: 0 1!

D[ Jcse 'GetMethods' " 0 1

[ ]cse 'Close'
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M ExAMPLETS:

S+
using System:
public double Add_10(double d)}

{

return 10+d;

}

public static double Mul_10{double d)
{

return 10=d;:

}

private double Sub_10(double d)

{

return d-10;

}

private static double Div_1i0(double d}
{

return d/10;

}

e

Ocself+'cse'Ocse'Init" "System’

Ocse '"Exec' §

Ocse 'GetValue' 'Add_10(110}°'
Ocse 'Get¥alue' 'Sub_10(110}°'
Ocse '"Get¥Value' '"Mul_10(110)}°'
Ocse 'GetValue' 'Div_10(110)}°'

'"CSE Scope: 0 0:'

sllcse "GetMethods' '' 0 O
'"CSE Scope: 1 0:'

sllcse "GetMethods' '' 1 0O
'"CSE Scope: 1 1:'

slcse "GetMetheods' "' 1 1
'"CSE Scope: 0 1:'

2[lcse "GetMethods' "' 0 1
Ocse 'Close’

[0:01

Commit Changes| |Ccmmit & Close
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21 System.Double Sub_10(Double d)
22 System.Void Finalize()

23 System.0Object MemberwiseClone()
24 System.¥oid Finalize()

25 5ystem.0bject MemberwiseClone()
26 System.Void Finalize()

27 System.0bject MemberwiseClone()
28 System.Void Finalize()

29 System.0bject MemberwiseClone()
d0iSystem.Void Finalize()

31 System.0Object MemberwiseClone()
32 System.Void Finalize()

33 System.0Object MemberwiseClone()
d4 System.Void Finalize()

35 System.0bject MemberwiseClone()
J6iSystem.Void Finalize()

37 System.0Object MemberwiseClone()
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Example #77:
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In this example an instance class with public and private instance and static methods is illustrated. The
results of all variations of the ‘GetMethods’ method are obtained for a class instance and for the source
class.

EXAMPLE77;S
S&««

using System;
public class Class1
{
public double Add_10(double d){return 10+d;}
public static double Mul_10(double d){return 10*d;}
private double Sub_10(double d){return d-10;}
private static double Div_10(double d){return d/10;}
!
var c1 = new Class1();

»»

[ Jeself¢&'cse'[ Jese'lnit' 'System'

[ Jcse 'Exec' S

‘c100:

D[ |DEB"[ Jcse 'GetMethods' 'c1' 0 0
‘c110!

[ |DEB"[ Jcse 'GetMethods' 'c1' 10
'c111:

D[ |DEB"[ Jcse 'GetMethods' 'c1'11
‘101!

D[ |DEB"[ Jcse 'GetMethods' 'c1' 0 1
‘Class100:'

D[ |DEB"[ Jcse 'GetMethods' 'Class1' 00
'Class110:'

D[ |DEB"[ Jcse 'GetMethods' 'Class1' 10
'Class111:'

D[ |DEB"[ Jcse 'GetMethods' 'Class1' 1 1
'Class101:'

D[ |DEB"[ Jcse 'GetMethods' 'Class1' 0 1
[ ]cse 'GetValue' 'c1.Add_10(110)'

[ ]cse 'GetValue' 'Class1.Mul_10(110)'

[ ]cse 'GetlLastError'

[ Jcse 'Close'
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VEXAMPLETY -

MR ExXAMPLETT ;S

1:5+aax
2iusing System:
Jipublic class Classl
¥
S5ipublic double Add_10(double d){return 10+d;}
Gipublic static double Mul_10(double d}{return 10=xd;}
Jiprivate double Sub_10(double d){return d-10:}
Biprivate static double Div_10(double d){return 4/10;:}
9:}
10ivar ¢l = new Classi(};
11w
12 0cself+'cse'lecse'Init' "System'
13i0cse "Exec' §
1% 'c1 0 0:°
15 =[(DEB"Jcse "GetMethods' 'ci' 0 0
16i'c1 1 0:°
17:=s[DEB"Ocse "GetMethods' 'ci' 1 0
18i'c1 1 1:°
19:=[JDEB"Ocse 'GetMethods' 'ci1' 1 1
20i'e1 O 1:°
21 =2[JDEB"Jcse 'GetMetheods' 'el' 0 1
22 'Class1 0 0:'
23 =[0DEB " Jcse "GetMethods' 'Classi' 0 0
24 "Class1 1 0:'
25 =[DEB"0cse 'GetMethods' 'Classi' 1 0
26 "Class1 1 1:°
27 =[DEB"Jcse 'GetMethods' 'Classi' 1 1
28! 'Class1 0 1:'
29 =[JDEB"Jcse '"GetMethods' 'Classi' 0 1
30 0cse "Get¥alue' 'cil.Add_10(110)°
31dcse "Get¥Yalue' 'Classi.Mul_10(110)°
32 0cse "GetlastError'
d3dcse "Close’

[33:12] Commit Changes| |Commit & Close
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Session Objects Tools Options Help

1l
1l
11

< 0
1
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o
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
b
35
36
37
Ja
39

4@

EXAMPLETT
0
cl O 0=
System.Double Add_10(Double d)
System.Boolean Equals(System.Object obj)
System.Int32 GetHashCodel()
System.Type GetTypel)
System.5tring ToString()
cl 1 0=
System.Double Mul_10(Double d)
cl 1 1:
System.Double Mul_10({Double d)
cl O 1:
System.Double Add_10({Double d)
System.Boolean Equals(System.Object obj)
System.Int32 GetHashCodel()
System.Type GetTypel)
System.5tring ToString()
Class1 0 0=
System.Double Add_10(Double d)
System.Boolean Equals(System.0Object obj)
System.Int32 GetHashCodel()
System.Type GetTypel()
System.String ToString()
Class1 1 0:
System.Double
Class1 1 1:
System.Double
System.Double
Class1 0 1:
System.Double Add_10(Double d)
System.Boolean Equals(System.Object obj)
System.Yoid Finalize()
System.Int32 GetHashCodel()
System.Type GetTypel()
System.0Object MemberwiseClone()
System.Double Sub_10(Double d)
System.5tring ToString()
120
1100

Mul_10{Double d)

Div_10{Double d)
Mul_10{Double d)

=] |

|Ready | | |Wist: Ln: u0 col: 6| Ins |Classic|  |Mum |EN_us |
e
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CSE GetObjectType Method

The CSE ‘GetObjectType’ method returns a text vector containing the name of the .Net data type of a
public .Net object.

Example #78:
‘dt’ is the name of an instance of DateTime. ‘Class1.d1’ is a static field in Classl. ‘cl’ is an instance of
Classl. ‘c1.d2’ is an instance field of ‘c1’.

EXAMPLE78;S

S&««

using System;

var dt = DateTime.Now;

public class Class1

{

public static double d1=123.45;
public double d2=567.89;

}

var c1 = new Class1();

»»

[ Jeself&'cse'[ Jese'Init' 'System'
[ Jcse 'Exec' S

[ ]cse 'GetObjectType' 'dt'

[ ]cse 'GetObjectType' 'DateTime.Now'
[ Jcse 'GetObjectType' 'Class1.d1'
[ ]cse 'GetObjectType' 'c1'

[ Jcse 'GetObjectType' 'c1.d2'

[ ]cse 'Close'
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VE{AMPLEVS * O X

FROD, AUX/ @ 05=2¢xhoE. i,

M ExaMPLETA:

1i5+ee

2iusing System:

Jdivar dt = DateTime.Now;

bipublic class Classl

54

Gipublic static double d1=123.45;
Tipublic double d2=567.89;

8}

Qivar ¢l = new Classi();

10w

11 0cself+'cse'lecse'Init' "System'

12 0cse "Exec' §

13i0cse "GetObjectType' 'dt'

14 Jcse "GetObjectType' 'DateTime.Now'
15 0cse 'GetObjectType' 'Classi.di’

16 0cse "GetObjectType' 'ci’

17:0cse 'GetObjectType' 'ci.d2'

18 0cse '"Close’

[0:0] Commit Changes| [Commit & Close

2 APLG4: CLEAR W5 — O *

File Edit Session Objects Tools Options Help

FRA &= i,
<F

41

EXAMPLETSE
]
System.DateTime
System.DateTime
System.Double
Submission#1+Classi
System.Double

0
1
Z
3
Iy
5
6.

||| |Hist: Ln: 7 Col: 6| Ins |Classic| |Num |d

CSE GetProperties Method
The CSE ‘GetProperties’ method returns a vector of text vectors containing the properties of the .Net
object specified in the right argument of the CSE ‘GetProperties’ method. The results are sorted
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alphabetically inincreasing order according to the .Net object’s property name. Each element of the result
of the CSE ‘GetProperties’ method indicates:

e The name of the .Net property

e The .Net type of the property value as a prefix to the property name

e [f the property provides a ‘get’ and/or ‘set’ method as a suffix to the property name

Right Arg#
Arg Description
1 Required: Name of class or instance of class or
” for properties defined within the scope of a CSE instance
Optional: 0/Return Instance Properties(default) 1/Return Static Properties
3 Optional: 0/Return Public Properties(default) 1/Return Public & Private Properties

Required Right Argument of the CSE ‘GetProperties’ method:
e For public properties defined within the scope of a .Net class.
o The 1% right argument of the CSE ‘GetProperties’ method should be the name of an instance
the class if the class is an instance class
o The 1% right argument of the CSE ‘GetProperties’ methods should be the name of the class if
the class is a static class or if the instance class has static properties.

e For properties defined within the scope of a CSE instance, the right argument of the CSE
e ‘GetProperties’ method is “ (i.e. Op' ).

Example #81:
This example illustrates the static properties of the DateTime class and the properties of an instance of
the dateTime class, ‘dt’.

EXAMPLES81

[ Jeself<'cse'[ Jese'Init' 'System'

[ ]cse'ExecStmt' 'using System;'

D5 ]cse'GetProperties' 'DateTime'

[ ]cse 'ExecStmt' 'var dt = DateTime.Now;'
D51 ]cse'GetProperties' 'dt'

[ ]cse 'Close'
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[\ APLE4 Project: CLEAR WS _ O

File Edit Session Objects Debug Options Help

ot

FRA&[H=2¢XDaS Aaa_ ERIND.

System.DateTime Date{get; }
System.Int32 Day{get; }
System.DayOfWeek DayOfWeek{get; }
System.Int32 DayOfYear{get; }
System.Int32 Hour{get: }

O = O L L R e D

System.DateTime Date{get; }

9 System.Int32 Day{get: }

10 System.DayOfWeek DayOfWeek{get; }
i1 System.Int32 DayOfYear{get; }

12 System.Int32 Hour{get; }

VEXAMPLEST &= X =
e (A X2 X DG ES SRR

0 EXAMPLER1L

1 Ocself~'c=e'[cse ' Init System

2 Ocse'ExecStmt using System:

3 s5t0cse'GetProperties DateTime

4 Ocse '"ExecStmt var dt = DateTime.MNow;

5 s251cse'GetProperties dt

& Ocse 'Close

<H EXAMPLESRL

III| | Mew Row

Ready || || |Classic|

|Num

Example #82:

This example illustrates properties defined in the scope of the CSE instance. For properties which are
defined in the scope of the CSE instance, the inclusion of a ‘private’ modified is ignored, because such
properties are defined at the ‘root level’ of a CSE instance and if they were private would not be accessible.

Thus, the 3™ right argument of the CSE ‘GetProperties’ method has no effect in this example.

EXAMPLES82

[ Jeselfé'cse'[ Jcse'Init' 'System'

[ ]Jcse'ExecStmt' 'using System;'

[ Jcse 'returnonerror’

[ ]cse 'ExecStmt' 'using System;'

'Define properties in the scope of the CSE instance'
[ ]Jcse 'ExecStmt' 'public Int32 Prop1{get;set;}'

[ Jcse 'ExecStmt' 'private Int32 Prop2{get;set;}'
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O\ 1 Private modifier ignored in this case

[ ]Jese 'ExecStmt'  'public static Int32 Prop3{get;set;}
[ Jcse 'ExecStmt' 'private static Int32 Prop4{get;set;}'
O\ Private modifier ignored in this case

'Public instance properties:'

D[ Jcse 'GetProperties' " 00

'Public & private instance properties:'

D[ Jcse 'GetProperties' " 0 1

'Public static properties:'

D[ Jcse 'GetProperties' " 00

'Public & private static properties:'

D[ Jcse 'GetProperties' " 10

[ ]cse 'Close'
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{#: APLB4 Project: CLEAR WS — O X

File Edit Session Objects Debug Opticns Help

13 4C IS

VEXAMPLESZ 4 X |
e HEAX S DBESRE
0 EXAMPLESRZ
1 Oeself+"cse'lese'Init' 'System’
2 Ocse'ExecStmt' 'using System;'
3 Ocse 'returnonerror’
L Ocse 'ExecStmt' 'wsing System;'
5 'Define properties in the scope of the CSE instance’
& Ocse 'ExecStmt' 'public Int32 Propl{get;set;}’
7 Ocse 'ExecStmt' 'private Int32 Prop2{get:set:}’'
8 At Private modifier ignored in this case
9 Ocse "ExecStmt’ 'public static Int32 Prop3{get:set:}’
10 [cse "ExecStmt' '‘private static Int32 Proph{get;set;}’
11 At Private modifier ignored in this case
12 'Public instance properties:’
13} =lcse 'GetProperties' '" 0 O
ik 'Public & private instance properties:’
15! =allcse 'GetProperties' '' 0 1
16 'Public static properties:’
17¢ =lcse 'GetProperties' '" 0 O
18 ‘Public & private static properties:'
19! =alcse 'GetProperties' '' 1 0
20; [Ocse 'Close’

i K]
0 i< EXAMPLEBRZ

1 0

2 0

3 0

4 Define properties in the scope of the CS5E instance
5 0

o] 0

7 0

8 0

9 Public instance properties:

10 System.Int32 Propl{get: set;}

11 System.Int32 Prop2{get; set;}

12 Public & private instance properties:
13 System.Int32 Propi{get; set;}

1y System.Int32 Prop2{get; set;}

15 Public static properties:

16 System.Int32 Propi{get; set;}

17 System.Int32 Prop2{get; set;}

18 Public & private static properties:
19 System.Int32 Prop3{get; set;}

20 System.Int32 Proph{get: set;}

=l [ New Row |

Ready || |Cmd: Ln: 0 Col: ﬂl |clﬂssic| |Num
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Example #83:
This example illustrates properties defined in a custom class. The CSE ‘GetProperties’” method reports
only public properties.

Example83 ;S
S&««

using System;
public class Class1
{
public Int32 Propl{get;set;}
private Int32 Prop2{get;set;}
public static Int32 Prop3{get;set;}
private static Int32 Prop4{get;set;}
}
Classl1 c1 = new Class1();

»»

[ Jeself&'C' [ ]cse 'Init' 'System'

& Jese 'returnonerror’

&[ Jese 'Exec' S (©\Script in workspace

'Class1: Public instance properties:'

D[ Jcse 'GetProperties' 'Class1' 0 0

"'o'Classl: Public & private instance properties:'
D[ Jcse 'GetProperties' 'Class1' 0 1

"'o'Class1: Public static properties:'

D[ Jcse 'GetProperties' 'Class1' 10

"'o'Classl: Public & private static properties:'
D[ Jcse 'GetProperties' 'Class1' 11

"'o' 'o'Classl instance c1: Public instance properties:'

D[ Jcse 'GetProperties' 'c1'00

"'o'Classl instance cl1: Public & private instance properties:'
D[ Jcse 'GetProperties' 'c1'0 1

"'o'Classl instance c1: Public static properties:'

D[ Jcse 'GetProperties' 'c1' 10

"'o'Classl instance cl1: Public & private static properties:'
D[ Jcse 'GetProperties' 'c1' 11

[ ]cse 'Close'
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VExample83 -

FRH. AAX@8[E=2C X DOES MAR A Oe

ExampleBS 35

1i5+aa

2iusing System;

Jipublic class Classl

b

Spublic Int32 Propi{get:set:}

6 private Int32 Prop2{get:set:}

T public static Int32 Prop3{get:set;}
Biprivate static Int32 Prop4{get;set;}
9.}

10iClassil ¢l = new Classi();

11:m»

12 0cself+~'C"' Ocse "Init' "System’
13i+Jcse 'returnonerror’

1% +flcse 'Exec” 5 aScript in workspace
15 'Classi: Public instance properties:
16 =lcse 'GetProperties"' "Classi’ 0 0
17" "#'Classi: Public & private instance properties:
18:=lcse 'GetProperties” 'Classi' 0 1
19" "8'Classil: Public static properties:
20:=cse 'GetProperties' "Classi® 1 0
21" '#'Classl: Public & private static properties:
22 5[lcse 'GetProperties' 'Classi’ 1 1

23

2% ' 'es' '¢'Classl instance ci: Public instance properties:’

25 =a[lcse 'GetProperties’ 'ci' 0 O

26.' '#'Classl instance cl: Public & private instance properties:’
27 =[lcse 'GetProperties” "ci' 0 1

28" '#'Classl instance cl: Public static properties:'

29 s[lcse 'GetProperties' 'ci' 1 0

30 ' '¢'Classl instance cl: Public & private static properties:’

31sllcse 'GetProperties' "eci' 1 1
32 0cse "Close’

[32:12] Commit Changes| [Commit & Close
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[ APLG4: CLEAR W5 — 0 %
File Edit Session Objects Tools Options Help

FRA& [H=92¢XDES AN
<F

Example8d
Classil: Public instance properties:
System.Int32 Propi{get: set:}

41
41
41

Classi: Public & private instance properties:
System.Int32 Propl{get; set:}
System.Int32 Prop2{get; set;}

o= B I s GO B T L S

Classl: Public static properties:
System.Int32 Propd{get; set;}

e
Ll =R = |

Classil: Public & private static properties:
System.Int32 Prop3{get: set:}
System.Int32 Propit{get: set:}

= e e e
LS.l ) [ S TR R )

Classl instance cl: Public instance properties:
System.Int32 Propi{get; set;}

=
E ==

Classil instance cil: Public & private instance properties:
System.Int32 Propl{get: set:}
System.Int32 Prop2{get: set:}

[ I e e e
L e e

Classl instance cl: Public static properties:

24:iSystem.Int32 Prop3{get: set:}
25
26/Classl instance cl: Public & private static properties:

(=]
|

System.Int32 Propd{get; set:}
28 System.Int32 Propl4{get; set;:}

= |

|Ready | | |Hist: Ln: 29 col: &|Ins |Classic| | Num |EN_uS |

CSE GetReferences Method
The CSE ‘GetReferences’ method returns a vector of text vectors of the names of the .Net assemblies
loaded into the instance of the CSE object. There is no right argument to this method.

The CSE ‘GetReferences’ method will report .Net assemblies which are loaded using the CSE ‘Init’,
‘LoadAssembly’ and ‘LoadAssemblyByName’ methods.

Example #84: Two assemblies have been loaded into a CSE instance: System and System.lO.Ports.

EXAMPLE84
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[ Jeself&'cse'[ Jcse'Init' 'System' ' System.10.Ports'
D[ Jcse 'GetReferences'
[ ]CSE 'Close'

[ APLB4: CLEAR WS — O W%

File Edit Session Objects Options Help
ERd & DE=2Cshay] !

VEXAMPLESL & X

AAX@[0=2d¢sboEs

41
41

41

1

II|
4l

4l

>

0 EE.‘-'MHF’LEE'-I-

1 [Oecself+'cse'lese’Init’ 'System” ' System.IO.Ports'
2 s[cse 'GetReferences'

3

OCSE 'Close’

0 i<H EXAMPLEBY
1 System.dll
2 System.I0.Ports.dll

.| | Mew Row

Ready Classic Num
R |

CSE GetRoutedEvents Method

The CSE ‘GetRoutedEvents’ method returns a vector of text vectors containing the names of the routed
events exposed by a the C# object specified in the right argument to the CSE ‘GetRoutedEvents’ method
which have been subscribed using the CSE ‘AddEventHandler’ or ‘AddEventHandlerEx’ methods. The CSE
object specified in the right argument of the CSE ‘GetRoutedEvents’ must exist in the state of the CSE

object.

Example #85:

In this example an instance of the .Net System.lO.Ports.Port object type is created. The CSE
‘AddEventHandler’ method subscribes to the .Net ‘HelpButtonClicked’ event of the .Net Form object with
the APL64 event handler function ‘EHfn’. After the event subscription is completed, the CSE
‘GetRoutedEvents’ method is used to see that the .Net ‘HelpButtonClicked’ event has been subscribed by

this instance of the CSE object, ‘fm’.

Example85

[]DEF 'ehFn X' 'X'

[ Jvr'ehFn'

[ Jeself&'cse'[ Jcse 'Init' 'System' 'System.|0.Ports'
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[ ]cse 'ExecStmt' 'using System;using System.|O.Ports;'
[ ]cse 'ExecStmt' 'var p = new SerialPort();'
(c'DataReceived')€] |cse 'GetEvents' 'p'

D[ Jcse 'GetEvents' 'p'

[ ]Jcse 'AddEventHandler' 'p' 'DataReceived' 'ehFn' "
[ ]cse 'GetRoutedEvents' 'p'

[ APLG4 CLEARWS - o %

File Edit Session Objects Options Help

ERG &[5 =9 ¢ X Do S #as iU i,

VEampleB 4 X =
HEAX @[ =2¢d DaE S e _ (B EA G EN T _
0 !ExampleB85
1 ([IDEF "ehFn X' "X’
2 dvr 'ehFn'
3 deself+"cse'Jecse "Init’' "System' 'System.I0.Ports’
4 [cse 'ExecStmt' ‘uwsing Systemi;using System.IO.Ports:®
5 dese "ExecStmt' 'var p = new SerialPort();:’
6 (c'"DataReceived')elcse 'GetEvents' 'p'
7 slcse 'GetEvents' 'p'
8 [dcse "AddEventHandler' 'p' 'DataReceived' 'ehFn"' "'
9 [dcse 'GetRoutedEvents' 'p’
0 =B led Example8S
1 |<H Example85
2 ehFn
3 v ehfn X
& [1] X
L v
6 0
7 0
8 0
9 DataReceived(Object sender,SerialDataReceivedEventArgs e)
10 Disposed(Object sender,EventArgs e)
i1 ErrorReceived(0Object sender,SerialErrorReceivedEventArgs e)
12 PinChanged{Object sender,SerialPinChangedEventArgs e)
13 0

it DataReceived

.| | MNew Row

Ready | | | | |Classic| |H|.|m

CSE GetSessionTypes Method

The CSE ‘GetSessionTypes’ returns a vector of text vectors with the names of the .Net types which have
been defined in the specified instance of the CSE, for example definitions of instance or static classes,
structures or enumerations. The hierarchy of type structure is included in the result where each level
delimited by a ‘+’ sign. By design, the names of types inherently defined in .Net assemblies loaded into
the current CSE instance are not returned by the CSE ‘GetSessionTypes’ method. The CSE
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‘GetSessionTypes’ method has no right argument. The names of .Net value types, e.g. Int32, double, etc.
and strings, are not returned by the CSE ‘GetSessionTypes’ method, but the names of most .Net reference
types, e.g. classes, arrays of value types, etc. are returned by this CSE method.

Some .Net type names returned by this method may be those created by the CSE itself.

Example #86:

In this example public, private, instance and static types have been defined by the script ‘S’. For example
the CSE ‘GetSessionTypes’ result element ‘C1+C2+S1+E1’ indicates that in the current CSE session there is
a definition of the type E1 (enumeration) which is defined in S1 (structure) which is defined in C2 (class)
(nested class) defined in C1 (class).

Example86;S1

S1&««

using System;

public Int32 pl{get;set;}

public Int32 v1;

private Int32 p2{get;set;}
private Int32 v2;

public static Int32 p3{get;set;}
public static Int32 v3;

private static Int32 p4{get;set;}
private static Int32 v4;

public enum E1{a,b,c}

private enum E2{a,b,c}

public struct S1

{
public Int32 pl{get;set;}

public Int32 v1;

private Int32 p2{get;set;}
private Int32 v2;

public static Int32 p3{get;set;}
public static Int32 v3;

private static Int32 p4{get;set;}
private static Int32 v4;

public enum E1{a,b,c}

private enum E2{a,b,c}

}

public class C1

{
public Int32 pl{get;set;}
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public Int32 v1;

private Int32 p2{get;set;}
private Int32 v2;

public static Int32 p3{get;set;}
public static Int32 v3;

private static Int32 p4{get;set;}
private static Int32 v4;

public enum E1{a,b,c}

private enum E2{a,b,c}

public class C2
{
public Int32 pl{get;set;}

public Int32 v1;

private Int32 p2{get;set;}
private Int32 v2;

public static Int32 p3{get;set;}
public static Int32 v3;

private static Int32 p4{get;set;}
private static Int32 v4;

public enum E1{a,b,c}

private enum E2{a,b,c}

public struct S1

{
public Int32 pl{get;set;}

public Int32 v1;

private Int32 p2{get;set;}
private Int32 v2;

public static Int32 p3{get;set;}
public static Int32 v3;

private static Int32 p4{get;set;}
private static Int32 v4;

public enum E1{a,b,c}

private enum E2{a,b,c}

}
}
}
public static class C3
{
public static Int32 p3{get;set;}
public static Int32 v3;

private static Int32 p4{get;set;}
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private static Int32 v4;
public enum E1{a,b,c}
private enum E2{a,b,c}

public static class C2
{
public static Int32 p3{get;set;}
public static Int32 v3;

private static Int32 p4{get;set;}
private static Int32 v4;

public enum E1{a,b,c}

private enum E2{a,b,c}

}
!

»»

[ Jeself&'C' [ ]cse 'Init' 'System!'
[ Jese 'Exec' S1

D[ Jcse 'GetSessionTypes'

[ ]ese 'Close'
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VExample86

13 3¢ N

M Ex=mpleds; st
1 Sieas
2 using System;
3 public Int32 pi{get:set:}
¥ public Int32 vi;
5 private Int3Z pZ{getiset:}
o i
7
8
E

NOE= 9 LRREY MR R A Rc@®vOEEE, i

private Int3Z

public stetic I

2 pi{getiset:}
2

public w3:
srivate ststic Int3Z ph{getiset;}

10 private static Int3Z wh;

11 public enum Ef{s,b,c}

12 private enum E2{s,b.c}

13 public struct 51

1 {

15 public Int3Z pl{getiset:}

16 public Int32 vi;

17 private Int32 p2{get;set:}

18 private Int3Z v

19 public I
public 3
srivate ststic Int3Z p4{getiset;}

2 p3{getizet;}
2 v3

public enum Ei{s,b,c}_

22 private stetic Int32 wh;
2 b.ck

private enum E2

public
{

29 public Int3Z pl{ge
30 public Int32 vi:
31 private Int32 p2{get:set:}

32 private Int32 v

33 public 2 pi{getiset:}
34 public 2 v3;

35 private stetic Int32 ph{get;set;}
36 private ststic Int3Z v4;

37 public anum Ef{s,b,c}

38 private snum E2{s b,ck

41 public ss C2

43 public Int3Z pl{getiset:}

W public Int32 vi:

45 private Int3Z p2{getiset;}

46 private Int32 v2;

47 public stetic Int32 p3{getiset;}
48 public stetic Int32 v3;

49 orivate ststic Int3Z p4{getiset;}
50 private stetic Int3Z vi:

51 public enum Ef{s,b,c}

52 private snum E2{s b,ch

53 public struct 51

55 public Int3Z pl{getiset:}
56 public Int32 vi:

57 private Int32 p2{get:set:}
58 private Int3Z v
59 public 2 pi{getizet;
60 public static Int32 v3;

61 private stetic Int32 ph{get;szet;}
62 private ststic Int3Z v4;

: =.b.c}
&4 orivate snum E2{s b,ck

2 pafgetiae

2 v3;
srivate ststic Int3Z p4{getiset;}
73 private ststic Int3Z w4;
T4 public anum Ef{s,b,c}
75 private snum E2{s b,ck

77 public static cless C2

79 public I
80 public 2
81 private ststic In
B2 private ststic Int3Z w4;
83 public enum E1{s,b,c}
a4 ;ri\rate enum E2{a.b.c}

86 }

87 e

58 Qeself+'c' Oose 'Init’ 'System’
59 [Jeae Exec’

90 aflese 'GetSessionTypes’

91 [eae Close’

[0:01 Commit Changes| |Commil & Close|
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& APLG4: CLEAR'WS — O b4

File Edit Session Objects Tools Options Help

<l 0 Example86

]
<<Initialize==d__0
<<Initialize==d__0
<<Initialize==>d__0
<<Initialize==d__0
<ccInitialize==d__0
celnitializer>d__0
Ci

Ci1+C2

Ci+C2+E1

Ci+C2+E2

C1+CZ2+51
Ci+C2+51+E1
C1+C2+51+E2

Ci+E1

Ci+E2

c3

C3+C2

C3+C2+E1

C3+C2+E2

21:C3+E1

22:C3+E2

23:E1

24iEZ

25:51

26i51+E1

27 51+E2

P o e e e e e e e e
[ TV v < B (s SO ) [ = PR 5 I Vi v < IS (s SO L I S =

A=l |

|Ready | | |Wist: Ln: 28 col: 6| Ins |Classic|  |Mum |EN_us |
e
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CSE GetValue Method

The ‘GetValue’ method will assign the value of a C# source object property or method result to the value
of an APL64 target object. The ‘GetValue’ method has one required right argument that is a text vector
containing the name of the pre-existing C# source object property or method and the method’s argument,
if any.

The data type of the source C# object property or method result must be conformable with the data type
of the target APL64 object, or an APL64 exception will be thrown. APL has inherent data types
corresponding to the .Net value types Int32, double and string as well as arrays of those value types. The
‘GetValue’ method can be used to directly obtain in APL64 the value of .Net properties or method results
with such value types.

More complex .Net objects in C# have an object model which is a hierarchy of other .Net objects which
ultimately reduce to .Net value types with analogous APL64 data types. For example, the .Net DateTime
data type has Year, Month and Day properties which are Int32 data types. Because the data types of
these subordinate properties have APL64 analogues, the values of each of these properties can be
assigned to APL variables using the CSE ‘GetValue’ method.

If the CSE ‘GetValue’ method is used to obtain the value of a C# variable of a more complex type than that
supported by APL, the results may need further interpretation or the method may throw an APL64
exception. For example, the result of ‘GetValue’ applied to a C# DateTime object would need to be
converted from the Microsoft date number to an appropriate APL64 value.

Because there is no way to distinguish a valid returned value from an error code, the CSE instance
‘returnonerror’ property cannot apply to the CSE GetValue method. For the processing of the .Net value
returned by the GetValue method, the effective value of the CSE ‘returnonerror’ property is 1 and CSE
exceptions will be thrown if the returned data type has no representation in APL64.

The CSE ‘GetValue’ method supports value substitution of APL64 values.

Example #87:

In this example .Net DateTime, double, Int32[] and string[,] variables are defined. Their values and the
values of the results of some methods applicable to these variables are obtained in APL64 using the CSE
‘GetValue’ method:.

Example87;S

S&««

using System;
double d =-123.45;

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #190



DateTime dt = DateTime.Now;

Int32[] IV = new Int32[]{1,2,456,-10};

string[,] SA = new string[,]{{"abc", "defg"}, {"P", "tre"}};
»»

[ Jeself&'C' [ ]cse 'Init' 'System!'

[ Jese 'Exec' S

p[ ]¢[ Jcse 'GetValue' 'd'

[ ]dr[ ]¢[ ]cse 'GetValue' 'Math.Floor(d)'

[ ]dr[ ][ ]cse 'GetValue' '10+d"'

p[]¢[Jcse 'GetValue' 'dt.Year'

p[ €[ Jese 'GetValue' 'dt.ToShortDateString()'
[]¢[Jcse 'GetValue''IV'

p[ ]€<[ Jcse 'GetValue' 'SA'

[ ]ese 'Close'
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{E APLG4: CLEAR WS — O b4

Eile Edit Session Objects Tools Options Help

FRA & D5 ="2C DS MAw. 0D HRE fm i,

VExample87 4 X |

FEA_ AAX @30 T 0=2CXDBEN#Man A i i,
Exampled?:®
Seanee

n
1
2iusing System:
3
I
5
&
7
a
£

4l

double d = -123.45;

DateTime dt = DateTime.Now:

Int32[] IY = new Int32[]{1.2.456,-10};
string[,] SA = new string[,]{{"sbc", "defg"}, {"P", "tre"}};
%

Ocself+'C' Ocse 'Init' 'System'

Ocse 'Exec' 5

10 pO+Ocse 'GetValue' 'd’

11 0dr0+0cse 'GetV¥alue' 'Math.Floor(d)’

12 0dr0+~0cse 'Get¥alue' '10+d'

13 pd=0cse 'GetValue' 'dt.Year'

14 p+flcse 'GetWalue' 'dt.ToShortDateString()’
15 0+Jcse 'GetVWalue' "IV’

16 pO+Ocse 'GetValue' 'SA'

17 0cse 'Close’

[0:9] Commit Changes| |Commit&{3lose

C —_— B
4 Example8?
1.0
2712345
3
L Ti2h
5 645
6 "113.45
7 645
82025
g
101071772025
11
1211 2 456 ~10
13| abec defg
14 P tre
152 2
|

- [ |

(Ready | | |Hist: Ln: 16 col: 6|Ins |Classic| | Num |EN_US |

Example #88:
This example illustrates that the CSE ‘GetValue’ method can be used to obtain the value of the result of a
C# method, defined in a custom class, with a specified argument.

Example88;S
Sé&««
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using System;

public class MyClass1
{
public static string MyMethod1(string arg)

{
return "Processed by MyMethod1: " + arg;
}
}

»»

[ Jeself&'C' [ ]cse 'Init' 'System!'

[ ]cse 'ReturnOnError' 0

[ Jese 'Exec' S

[ ]cse 'GetValue' 'MyClass1.MyMethod1("my string arg")'
[ ]cse 'ExecStmt' 'string S1 = "my string arg";'

[ ]ese 'GetValue' 'MyClass1.MyMethod1(S1);'

[ ]Jese 'ExecStmt' 'string S2 = MyClass1.MyMethod1(S1);'
[ ]cse 'GetValue' 'S2'

[ ]cse 'GetlLastError'

[ Jese 'SetValue' 'S1' «from APL64»

[ ]cse 'GetValue' 'MyClass1.MyMethod1(S1)'

[ Jcse 'Close'
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| B APL64: CLEAR WS - O X

File Edit 3Session Objects Tools Options Help

FRA& (5 =2¢C X D5 Maw, L0 EEE fm

=

41

VExample88 4 X|

FEd. A¥X@8 15 =2¢XDBER MAR "Re_|

l

WO Exenpless: ©
1 iS5+
2iusing System:
dipublic class MyClassi
bi{
Sipublic static string MyMethodl(string arg)
6:{
fireturn "Processed by MyMethodl: " + arg;
8}
9}
10:ims

11 (eself+'C" Ocse 'Init' 'System’

12i0cse 'ReturnOnError' 0

13 Jecse 'Exec' §

14 [Oese 'GetValue' 'MyClassi.MyMethodl("my string arg")’
15 0cse 'ExecStmt' 'string S1 = "my string arg";'

16 0cse 'GetValue' 'MyClassi.MyMethodi(Si):'

17 Jcse 'ExecStmt' 'string 52 = MyClassi.MyMethodi(S51);'
18 0cse 'GetValue' 'S2'

19 Jcse 'GetlLastError'

20 0ecse 'SetValue' 'S1' «from APL&L=

21 Jese 'GetValue' 'MyClassi.MyMethodi(S1)'

22 0cse 'Close’

[0:9] Commit Changes| |CDmmit & Close

Example88

rocessed by MyMethodl: my string arg

rocessed by MyMethodl: my string arg

W00 sl O L R e O

0
0
F
0
Processed by MyMethodl: my string arg
0
P
0
F

rocessed by MyMethodl: from APL6Y%

,_..
[=]

- [ |

[Ready | | |Wist: Ln: 10 Col: 6| Ins |Classic| | MNum |EN_US |

Example #89:
In this example the CSE ‘GetValue’ method is used to attempt to obtain the value of C# variables with
types Int64, Int32 and Int16. The APL64 integer data type is analogous to the .Net Int32 value type.

APL64 does not have a data type which is conformable, without potential loss of precision, with the .Net
Int64 data type, so an APL64 exception is thrown and handled by APL64 try/catch/finally/endtry control

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #194



structures. By using an explicit C# cast of Int64 value to a double, the APL64 programmer can view the C#
value, possibly with a loss of precision.

Since there is no possibility of loss of precision from Int16 to Int32, the CSE implicitly coerces the Int16
value to the APL64 integer (Int32)data type.

Example89;S
S&««
using System;
Int64 164 = 123;
Int32 132 = 456;
Int16 116 = 789;
var 116V = new Int16[]{1,2,3,4};
»»
[ Jeself&'C' [ ]cse 'Init' 'System!'
[ ]cse 'ReturnOnError' 0
[ Jese 'Exec' S
[ ]dr[ ]¢[ ]cse 'GetValue' '(double)i64'
[]dr[ ]¢[ Jcse 'GetValue' 132"
[ ]dr[ ]¢[ ]cse 'Getvalue' '116'
[ ]dr[ ]¢[ Jcse 'GetVvalue' 116V
:TRY
[ Jcse 'GetValue' '164'
:CATCH
"[ Jese 'GetValue' '164' failed"
[]om
:FINALLY
[ ]cse 'Close
:ENDTRY
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Eile Edit Session Objects Tools Options Help

FRA&8 DD =?2¢sDn!

VExample8d 4+ X |

FRY ABX88 159X baEN MAR AR, |,

MR R D m

=

4l

4l

ExampleB9;5
1 Seaoa
2. using System:
3 Intéy I64 = 123:
- Int32 I32 = 456;
5 Intlé I16 = 789;
6 wvar I16Y = new Int16[1{1.2.3.4%};
7 B
8 [eself+'C" Oecse "Init' 'System’
2 [Ocse "ReturnOnError' 0

10: [ecse "Exec' 5

11. [Odr0+0cse 'GetValue' '(double)If4’
12. [Odr0+0cse 'GetWalue' 'I32°'

13 Odr0+0cse 'GetWalue' 'Ii&’

it Oddr0«0cse 'GetWalue' 'Ii16V'

15 :TRY

1& Ocse 'GetValue' "I&4'

17 :CATCH

18 "Ocse 'GetValue' 'IBL4' failed"

19 oM

20 sFINALLY

21 OJcse "Close’

22 :ENDTRY
[0:0] Commit Changesl |Commit & Close|
4 i
U0 Exampled?

1:0

2:0

3123

L6455

5456

6:323

71:789

8:323

g1 2 3 4

10:323

11 [cse 'GetValue' 'Ib4' failed

12{CS5E ERROR: .Net data type, System.Int64, has no representation in APLG64

13 ExampleB89[16] Ocse 'GetValue' 'I&4'

14 =

15
| |
Ready | | [Hists Ln: 15 Colz 6|Ins [Classic| | Num [EN_US|
Example #90
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In this example the CSE ‘GetValue’ method is used to execute a C# method, ‘String.Format()’, using explicit
arguments provided in the C# executable statement and alternatively using C# field values which have
been established using the CSE ‘ExecStmt’ method:

Example90

[ Jeself&'C' [ ]cse 'Init' 'System'

[ ]cse 'ExecStmt' 'using System;'

[ Jese 'GetValue' 'String.Format(@"l enjoy {0}. 1 am {1}. What time is {0} served?", "lunch", "hungry")'
[ Jcse 'ExecStmt' 'string SO = "dinner"; string S1 = "not hungry now";'

[ Jcse 'GetValue' 'String.Format(@"l enjoy {0}. 1 am {1}. What time is {0} served?", SO, S1)'

[ ]cse 'Close'

[ APLBA Project: CLEAR WS — =] %

File Edit Session Objects Debug Options Help

P& =2¢ X DX HAR. EHRINPE LD ST 00 lE

VExample30 & X =
e (EREAXC X DG EE R R TR
0 ! Example90
1 Oeself«'C’ Ocse 'Init System
2 Ocse 'ExecStmt using System;
3 Ocse 'GetValue String.Format(@"I enjoy {0}. I am {1}. What time is {0} served?”, "lunch”, "hungry
4 ' [ecse "ExecStmt string 50 = "dinner”;: 1 = "not hungry now":
5 Ocse 'GetValue String.Format(@"I enjoy {0}. am {1} What time is {0} served?", S0, S51)
6 | [Ocse 'Close
0 <F Exampled0
| 0
2 I enjoy lunch. I am hungry. What time is lunch served?
3
b I enjoy dinner. I am not hungry now. What time is dinner served?
.| | New Row
Ready | | | | |Class"|c| |Num
CSE GetValueEx Method

The action of the CSE GetValueEx method is the same as the CSE GetValue method, except that the result
of the CSE GetValue method will contain two values when the CSE instance ‘ReturnOnError’ property is 0
(false). The CSE GetValueEx method result can therefore distinguish between an error code and the
desired .Net value, if any.

Error Occurred | ReturnOnError | GetValueEx Method Result | Exception Thrown
No Oor1l (0, ValueOfNetObiject) No
Yes 0 (ErrorCode, 0) No
Yes 1 n/a Yes
Example #142

CSE instance method, GetValueEx, can enable the APL64 programmer to distinguish between a valid result
and an error code.
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[ Jcself&'cse'[ Jese'lnit' 'System'

[ ]cse 'ExecStmt' 'using System;'

[ ]cse 'ReturnOnError' 0 (G)CSE Exceptions will not be thrown
[ ]cse 'GetValueEx' 'DateTime.Now.ToLongDateString()'

:IF 021N ]€[ ]cse 'GetValueEx' 'DateTime.Now.ToLongDateString'
"[ ]cse 'GetValueEx' 'DateTime.Now.ToLongDateString' failed:"
[ ]cse 'GetlastError' 1

:ENDIF

[ Jcse 'ReturnOnError' 1 (G)CSE Exceptions will be thrown

[ ]Jcse 'GetValueEx' 'DateTime.Now.ToLongDateString()'

[ Jcse 'GetValueEx' 'DateTime.Now.ToLongDateString'

[ ]cse 'Close'

& APL64 Project: CLEAR WS _

File Edit Session Objects Debug Options Help

O X

FRd& [ =2¢xDas ARa_  ERIIPP L L.

0 i@ Ocself+'cse'lese'Init' "System’

1 | Ocse "ExecStmt' 'using System:'

2 | Ocse "ReturnOnError’ O ACSE Exceptions will not be thrown
3 | Ocse "Get¥alueEx' 'DateTime.Now.TolLongDateString(}’

4 | :IF 0z1t[+Jcse 'GetValueEx' 'DateTime.Now.TolLongDateString’
5 | '‘Ocse 'GetValueEx' 'DateTime.Now.TolongDateString' failed:"
& | Ocse 'GetlastError' 1

7 | :ENDIF

8 | Ocse "ReturnOnError' 1 ACSE Exceptions will be thrown

9 | Ocse "Get¥aluekEx' 'DateTime.Now.TolLongDateString(}’

10§ | Ocse "Get¥alueEx' 'DateTime.Now.TolLongDateString’

11 OJcse "Close’

12 0

13 1

14 0 Saturday, January 23, 2021

15 10

16 Ocse 'GetValueEx' 'DateTime.Now.TolongDateString' failed:

17 Message: (1,1%): error C50%28: Cannot convert methed group 'TolongDateString' t

18 0
19 0 Saturday, January 23, 2021

20 CSE ERROR: Message: (1.,1%): error C50%28: Cannot convert method group 'TolengD

21 StackTrace: at Microsoft.CodeAnalysis.Scripting.S5criptBuilder.ThrowIfAnyComp
22 at Microsoft.CodeAnalysis.Scripting.ScriptBuilder.CreateExecutor[T](ScriptCo
23 at Microsoft.CodeAnalysis.Scripting.Script™l.GetExecutor{CancellationToken ¢
24 at Microsoft.CodeAnalysis.Scripting.Script™l.RunFromAsync(ScriptState previo
25 at Microsoft.CodeAnalysis.5cripting.ScriptState.ContinueWithAsync(5tring cod
26 at APLNext.Cse.ScriptEngine.ScriptHost2.GetYalue(String varname) in C:\Users
27 InnerExceptionMessage:

28 InnerExceptionStackTrace:

29 [imm:11] [cse 'Get¥YalueEx' 'DateTime.Now.TolongDateString'
A

| Mew Row

Ready APL Session Command Line:

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #198




CSE GetVariables Method
The CSE ‘GetVariables’ method will return a vector of text vectors of the names of public .Net variables
(fields) which exist in the specified scope. The .Net type of each variable is prefixed to the variable name.

The right arguments of the CSE ‘GetVariables’ method are defined as follows:

Instance or Static| Include Private| 1% Right 2" Right| 3™ Right
Scope of Result Variables Variables Argument Argument | Argument
Specified Class Instance | Instance Yes InstanceName | O 0
Specified Class Instance | Instance Yes InstanceName | O 1
Specified Class Instance | Static No ClassName 1 0
Specified Class Instance | Static Yes ClassName 1 1
Specified Static Class Instance (None) No ClassName 1 0
Specified Static Class Instance (None) Yes ClassName 1 1
Specified Static Class Static No ClassName 1 0
Specified Static Class Static Yes ClassName 1 1
Current CSE Instance Instance Yes v 0 0
Current CSE Instance Instance Yes v 0 1
Current CSE Instance Static Yes v 1 0
Current CSE Instance Static Yes v 1 1

The 2™ and 3™ right argument of the CSE ‘GetVariables’ method are optional. For example, the following
statements are equivalent syntax:

e GetVariables

e GetVariables “ 0

e GetVariables”“ 00

For some GetVariables action right arguments, information about internal variables of the CSE will be
returned.

Example #91:
Illustration of right argument variations of the CSE ‘GetVariables’ method for the current CSE instance.

Example9l

S&««

using System;

public Int32 instanceV1;

public static Int32 staticV2 = 1234;
private Int32 instanceV3;

private static Int32 staticV4 = 567;
public class Class1
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{
public Int32 instanceV5;

public static Int32 staticV6 = 1234;
private Int32 instanceV7;

private static Int32 staticV8 = 567;
}
public static class Class2
{
public static Int32 staticV9 = 1234;
private static Int32 staticV10 = 567;
}
Class1 cl = new Class1();

»»

[ Jeself&'C' [ ]cse 'Init' 'System’
[ ]cse 'returnonerror' 0

[ Jcse 'Exec' S

'‘GetVariables 0 O:'

D[ Jcse 'GetVariables' " 00
'‘GetVariables 0 1:'

D[ Jcse 'GetVariables' " 01
'‘GetVariables 1 0:'

D[ Jcse 'GetVariables' " 10
'GetVariables 1 1:'

D[ Jcse 'GetVariables' " 11

[ Jcse 'Close'
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WExampled

-

(|

b

Examplegi

1/ 5+ee

2iusing System;

dlpublic Int3d2 instanceV¥i;

bipublic static Intd2 staticV¥W2 = 123L4;
Hhiprivate Int32 instanceV3;

Giprivate static Int32 staticVh = 567:
Tipublic class Classi

8:{

Qpublic Int3? instance¥h;

10ipublic static Intd2 staticV¥é = 1234;
11iprivate Int32 instanceV7;

12.private static Intd2 staticV8 = B&67:
13}
1%/ public static class Class2
154
l6jpublic static Intd2 staticV¥® = 1234;
17iprivate static Int32 staticVil = 567;
168}
19iClassl ¢l = new Classi();

20i»»

21 0cself~"'C' Ocse "Init' 'System'
22 0cse 'returnonerror' O

23 0cse 'Exec' §

le_ L] 1
25 'GetV¥ariables 0 0:'
26:3[Jcse 'GetVariables' "' 0 0
2?’ [ 1
28 'GetVariables 0 1:'
29 30cse 'GetVariables' "' 0 1
3{] L] 1
31 'GetVariables 1 0:'
32:9[Jcse 'GetVariables' '' 1 0
33 [ 1
a4 'GetVariables 1 1:'
35 =s0cse 'GetVariables' "' 1 1
36 0cse 'Close’
a7

[0:0] Commit Changes| |Commit & Close
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Fle Edit Session Objects Tools Ogtions Help
FERYd@[0H=2¢xbos MAN. G ] Sl ) et [0 [9][#)

Exampledi

GetVariables 0 0:
Classl el

6:System.Int32 instanceVi

7/System.Int32 instanceV3

8iSystem.Int32 Classi.instanceV5

9/System.Int32 Classi.instanceV7

10:System.Int32 <elnitialize>>d_ 0.<>1__state

11/Submission#1 <cInitialize>>d_ 0.<>4__this
12:System.Runtime.CompilerServices.AsyncTaskMethodBuilder*1[[System.Object
13System.Int32 <<Initialize>>d_0.<>1_ state

14:Submission# <<Initialize>>d_0.<>4_this

15 System.Runtime.CompilerServices.AsyncTaskMethodBuilder 1[[System.String[], System.Private.Corelib, Version=9.0.0.0, Culture=neutral, PublicKeyToken=7cec85d7bea7798e]] <<Initialize>>d_ 0.<>t_ builder

System.Private.Corelib, Version=9.0.0.0, Culture=neutral, PublicKeyToken=Tcec85d7bea7798e]] <<Initialize>d_0.<>t_builder

16!

17 GetVariables 0 1:

18/Classt 1

19'System. Int32 instanceVl

20/System.Int32 instance¥d

21:System.Int32 Classl.instanceVs

22/System.Int32 Classi.instanceV7

23:System.Int32 <<Initializer>d_0.<»1_state

2% Submission# <<Initializer>d_0.<»4_this

25:System.Runtime.Compi LerServices.AsyncTaskMethodBui Lder 1[ [System.Object
26/System.Int32 <cInitialize>>d_ 0.<>1_ state

27:Submission# <cInitialize>>d_0.<>4__this

28 System.Runtime.CompilerServices.AsyncTaskMethodBuilder*1[[System.String[], System.Private.Corelib, Version=9.0.0.0, Culture=neutral, PublicKeyToken=TcecB5d7beal798e]] <<Initialize>>d_0.<>t_builder
29!System.Int32 <<Initialize>>d_0.<>1_state

30 Submission#] <<Initialize>>d_0.<*4_this

31/System.Runtime.Compi LerServices.AsyncTaskMethodBui Lder 1[[System.String[], System.Private.Corelib, Version=9.0.0.0, Culture=neutral, PublicKeyToken=7cec85d7bea7798e]] <<Initialize>>d_0.<>t_builder
32

System.Private.CoreLib, Version=9.0.0.0, Culture=neutral, PublicKeyToken=7cec85d7beal798e]] <<Initialize>>d_ 0.<>t_ builder

33 GetVariables 1 0:
34:SystemInt32 staticV2
35[System.Int32 staticVh
36:System.Int32 Classi.staticVe
37System.Int32 Classi.staticVg
38:5ystem.Int32 Class2.staticVi0
39:System.Int32 Class2.staticVg
40

41 GetVariables 1 1:
42/System.Int32 staticV2
43:System.Int32 staticVs
44/System Int32 Classi.staticVe
45:System.Int32 Classli.staticVg
46/System.Int32 Class2.staticVi0
47 System.Int32 Class2.staticVo

(el ]

[Rsey | | [H1st: tn: 48 cot: 6|1ns |classte|  [wum |en_us|
=

Example #92:
[llustration of right argument variations of the CSE ‘GetVariables’ method for the ‘c1’ instance of Class1.

Example92

S&««

using System;

public Int32 instanceV1,;

public static Int32 staticV2 = 1234;
private Int32 instanceV3;

private static Int32 staticV4 = 567;
public class Class1

{

public Int32 instanceV5;

public static Int32 staticV6 = 1234;
private Int32 instanceV7;

private static Int32 staticV8 = 567;
}

public static class Class2

{
public static Int32 staticV9 = 1234;

private static Int32 staticV10 = 567;
1

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #202



Class1 c1 = new Class1();

»»

[ Jeself<'C' [ ]cse 'Init' 'System’
[ Jcse 'returnonerror' 0

[ Jese 'Exec' S

'GetVariables 0 0'

D[ Jcse 'GetVariables' 'c1' 0 0
'GetVariables 0 1'

D[ Jcse 'GetVariables' 'c1'0 1
'GetVariables 1 0'

D[ Jcse 'GetVariables' 'c1'1 0
'GetVariables 1 1'

D[ Jcse 'GetVariables' 'c1'11
[ ]ese 'Close'
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VExampled2

txamplegz
1i5+ae
2iusing System;
Jipublic Intd2 instanceV¥i:
bipublic static Int32 staticV¥W?2 = 123%;
Biprivate Intd2 instance¥3:
Giprivate static Intd2 staticVWh = 567;
Tipublic class Classi
84
Qipublic Intd2 instance¥5;:

10ipublic static Int3d2 staticVWé = 123%;
11iprivate Int32 instanceV7:

12iprivate static Int3d2 staticV8 = 567;
13i}
1%ipublic static class Class?
15i{
16ipublic static Int3d2 staticV¥W9 = 123%;
17iprivate static Intd?2 static¥10 = 567:
18}
19:Classl cl = new Classi();
20 i

21
22 0eself+"C" Oese 'Init"' 'System’
23 0ecse 'returnonerror' 0

24 [Jese "Exec’ §

25 i i

26! 'GetVariables O 0°'

2750ese 'GetVariables' 'el' 0 0
28 i i

29 'GetVariables O 1°

30i=cse 'GetVariables' 'ci1" 0 1
31 i i

32 'GetVariables 1 0°

33i=cse 'GetV¥Variables' 'ci1' 1 0
Sll' i i

35 'GetV¥ariables 1 1°

d6is[cse 'GetVariables' 'ei1" 1 1
A7iMe=se 'Close’

L1

L1

[37:12] Commit Changes| |Commit & Clase
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&2 APL64: CLEAR WS - O X

File Edit Session Objects Tools Options Help

FRA &[5 9¢_iii,
<F

0 Exampled2

1:0

2:0

3

L GetVariables 0 0
5iSystem.Int32 Classl.instanceV¥h
6iS5ystem.Int3d2 Classl.instanceV¥7
7

8 GetVariables 0 1

S System.Int32 Classl.instanceV¥b

10:iSystem.Int32 Classil.instanceV¥7

12iGetVariables 1 0
13iSystem.Int32 Classi.staticV6
14iSystem.Int32 Classi.staticV¥8

16:iGetVariables 1 1
17 5ystem.Int32 Classl.staticV¥é
18 System.Int32 Classl.staticV¥8

m |
- [l |

|| | |Hist: Ln: 19 Col: 6|Ins |Class"|c| |Num |El

Example #93:
[llustration of right argument variations of the CSE ‘GetVariables’ method for the ‘Class1’ class name.

Example93;S
S&««
using System;
public Int32 instanceV1;
public static Int32 staticV2 = 1234;
private Int32 instanceV3;
private static Int32 staticV4 = 567;
public class Class1
{
public Int32 instanceV5;
public static Int32 staticV6 = 1234;
private Int32 instanceV7;
private static Int32 staticV8 = 567;
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public static class Class2
{
public static Int32 staticV9 = 1234;
private static Int32 staticV10 = 567;
1
Class1 c1 = new Class1();

»N

[ Jeself&'C' [ ]cse 'Init' 'System!'
[ ]cse 'returnonerror' 0

[ Jcse 'Exec' S

'GetVariables 0 0:'

D[ Jcse 'GetVariables' 'Class1' 00
'GetVariables 0 1:'

D[ Jcse 'GetVariables' 'Class1' 0 1
'GetVariables 1 0:'

D[ Jcse 'GetVariables' 'Class1' 10
'‘GetVariables 1 1:'

D[ Jcse 'GetVariables' 'Class1' 1 1
[ ]cse 'Close'
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WExample3 * O X

FRH. AAX @R [E] =2 XD, i i,

Examplef3;5

S+

using System:

public Int3d32 instance¥1;

public static Int3d2 staticVW? = 123%;
private Intd2 instance¥3;

private static Intd2 staticV¥h = 567;
public class Classi

{

public Int32 instance¥5h:
10 public static Int3d2 staticVWe = 1234%;
11 private Int32 instanceV¥7:
12 private static Int32 staticV¥8 = 567;
13}
1%ipublic static class Class?
154
16 public static Int3d2 staticV® = 123%;
17 private static Int3d2 staticVi0 = 567;
18}
19iClassl ¢l = new Classi(};
20 inn
21
22 0cself+"C' Ocse "Init' "System'
23 0cse '"returnonerror' 0
24 Jcse "Exec' 5
25 i i
26 "GetVariables 0 0:'
27 =20ecse 'GetYariables' 'Classi' 0 0
23 i i
29 'GetYariables 0 1:'
d30i=0cse 'GetYariables' 'Classi' 0 1
31 i i
3?2 'Get¥Yariables 1 0:'
d3i=(cse 'Get¥Yariables' 'Classi' 1 0
all i i
35 'GetVariables 1 1:'
déislcse '"GetVariables' "Classi' 1 1

37 0cse "Close’
@i

Fe =N e R R e N

[3&:0] Commit Changes| |Cc:mmit & Close
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[ APLE4: CLEAR WS — O %
File Edit 5ession Objects Tools Options Help

ER & [NE =D,
<F

=

0 Examplefd

1:0

2:0

3

L GetVariables 0 0:
5iSystem.Int3d2 Classl.instanceV¥h
i]

7 GetVariables 0 1:

8 5ystem.Int32 Classl.instanceV¥b
S System.Int32 Classl.instanceV¥7

11:GetVariables 1 0=
12:System.Int32 Classi.staticV¥6

14iGetVariables 1 1:
15:iSystem.Int32 Classi.staticV6
16 System.Int3d2 Classl.staticVE

[Re... | | |Hist: Ln: 17 Col: 6]Ins |Classic| | Num |EN_US ||

Example #94:
[llustration of right argument variations of the CSE ‘GetVariables’ method for the ‘Class2’ class name.

Example94;S
Sé&««
using System;
public Int32 instanceV1,;
public static Int32 staticV2 = 1234;
private Int32 instanceV3;
private static Int32 staticvV4 = 567;
public class Class1
{
public Int32 instanceV5;
public static Int32 staticV6 = 1234;
private Int32 instanceV7;
private static Int32 staticV8 = 567;
}

public static class Class2

{
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public static Int32 staticV9 = 1234;
private static Int32 staticV10 = 567;
}
Class1 c1 = new Class1();

»N

[ Jeself&'C' [ ]cse 'Init' 'System!'
[ ]cse 'returnonerror' 0

[ Jcse 'Exec' S

'GetVariables 0 0:'

D[ Jcse 'GetVariables' 'Class2' 00
'GetVariables 0 1:'

D[ Jcse 'GetVariables' 'Class2' 0 1
'GetVariables 1 0:'

D[ Jcse 'GetVariables' 'Class2' 10
'GetVariables 1 1:'

D[ Jcse 'GetVariables' 'Class2' 1 1
[ ]cse 'Close'
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WV ExampleS4

anmplegll-; 5

1i5+aer

2iusing System;

Jipublic Intd2 instanceV¥i;

bipublic static Int32 staticVW2 = 123%;
Hbiprivate Int32 instanceV¥3;

Giprivate static Intd2 staticVh = 567;
Jipublic class Classl

B {

Q public Int3?2 instanceV¥5:

10 public static Intd2 staticVé = 123%;
11! private Intd2 instanceV¥7;

12 private static Int32 staticV¥B = 567;
13i }

i%ipublic static class Class?2

15i {

16 public static Int32 staticV9 = 1234,
17 private static Intd2 staticVild = 567:
i8i }

19iClassi cl1 = new Classi();

20 imm

21
22i[cself+"C" Ocse "Init"' 'System’
230cse 'returnonerror' 0

24 [cse "Exec' §

25" °

26! 'GetVariables 0 0:'

27:=(cse 'GetVariables' 'Class2' 0 0
EB i i

29! 'GetVariables 0 1:'

30i=(cse "GetVariables' 'Class2' 0 1
31 i i

32 'GetVariables 1 0:'

33i=cse 'GetVariables' 'Class2' 1 0
ELS R

35 'GetVariables 1 1:°

36i=cse 'GetVariables' 'Class2' 1 1
37 0cse "Close’

[0:0] Commit Changes| |Commit & Close
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&2 APLe4: CLEAR WS — O *

File Edit Session Objects Tools Options Help

FRY& 0 =2 xhas M.

Examplebh
0
0

]

1

i

3

L GetVariables 0 0:
5

biGetVariables 0 1=

7

8:GetVariables 1 0=
Q:System.Int3d2 Class2.staticV9
10
11 GetVariables 1 1:
12:S5ystem.Int32 Class2.staticV¥10
i_ﬂrstem.IntHE Class2.staticV?
14

- [ |

|Ready | | |Wist: Ln: 1% col: 6| Ins |Classic| | Num |EN_us |

Example #95:
In this example two variables with the same name exist, one in the scope of the current CSE instance and
one in the scope of a class instance, ‘c1’ of Class1:
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W APL+Win - [C\APLNEXT CSE\CSE CODE SAMPLES\CS

'_?D, File Edit View Objects Walk Tools Options Window Help
Be® S PNEEER ®EaX 9™ kB AL R %
© I > B s DL lHullee v |

Ocself«'C' [cse 'Init' 'System'
Ocse 'returnonerror’

0
Ocse 'Exec' ([0«S) A Script in workspace
using System;
public Int32 Vi;
public class Classi

{
}

Classl ¢l = new Classi();
0

public Int32 Vi;

oJcse 'GetVariables'
Classl ci
System.Int32 Vi
System.Int32 Classi.V1

o[Jcse 'GetVariables' 'ci' 0 0
System.Int32 Classi.Vi

o[Jcse 'GetVariables' 'Classi' 0 0
System.Int32 Classi.Vi

-

13
292 6 U 4

Example #96
In this example a C# struct and a C# enumeration are illustrated:
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APL+Win - [C:\APLNEXT CSE\CSE CODE SAMPLES\CSE E) ,

b, File Edit View Objects Walk Tools Options Window Help |- [ =] %]
| B & DEER B EaX 9o BB/ M H %

Ee nrF¥lsss s f|Hmcey |

Ocself«'C' [Jese 'Init' 'System'
Ocse 'returnonerror'

0
Ocse 'Exec' ([0«S) A Script in workspace
using System;
public struct Bookl
{

public string author;

}

Bookl bl = new Booki();
enum E1 {a,bed,efg}

E1 el = Eil.bed;

0

o[cse 'GetVariables' '' 0 0
Bookl bl
El el
System.String Bookl.author

o[cse 'GetVariables' 'bi' 0 0
System.String Bookl.author

o[Jcse 'GetVariables' 'Booki' 0 0
System.String Bookl.author

o[Jcse 'GetVariables' 'ei' 0 0

o[Jcse 'GetVariables' 'ELi' 0 0

CSE Init Method

The CSE ‘Init’ method creates an instance of an APLNext CSE object in the memory space external to the
APL64 workspace. Multiple instances of CSE objects may be created up to the memory limits of the
workstation containing the CSE software.

The left argument of the CSE ‘Init’ method is an APL64 text scalar or text vector providing the APL64 name
of the CSE instance being initialized or ocself with a previously set value. Each CSE instance created during

an APL64 session must have a unique CSE instance name.

The CSE ‘Init’ method returns a text vector containing the APL64 name associated with that instance of
the CSE object.
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The required right argument of the ‘Init’ method is an APL64 string or vector of text vectors which provides

the names of one or more .Net assemblies to be loaded into the new instance of a CSE object.

e Generally, the Microsoft .Net ‘System’ assembly should always be included in the .Net assemblies
loaded into a CSE instance.

e Some .Net assemblies contain more than one .Net namespace and some .Net namespaces, e.g.
‘System’, are contained in more than one .Net assembly. More information is available here and here.
When .Net is installed on a workstation, the ‘...\windows\assembly\’ folder will contain all assemblies
in the Global Assembly Cache (GAC), but the structure of this folder is not amenable to direct
examination.

In the APL+Win an optional port number could be provided in the right argument of the APL+Win ‘Init’
method. The port number argument is not needed and should not be provided in the right argument of
the APL64 CSE ‘Init’ method.

W APL+Win - [Clear WS] EE—™
_ File Edit View Objects Walk Tools Options Window
Help - &l %
Coflnigr i B immX| 9 o) BR@|
DTe ' AT ‘

& Ocself « 'C' Ocse 'Init' 'System' 9050 -

<« [ P ’
Ready B |
&2 APLB4 Project: CLEAR WS — O *

File Edit Session Objects Debug Options Help

FRd &[5 ="2¢t D, i,

0 @ Ocself+='cse'Oese 'Init yste
.I | Mew Row
Ready | | |Cmd: Ln: 0 Col: 1]| |Class‘|c| |Num

If the CSE ‘Init” method is called using the same name (left argument) as that for a pre-existing CSE
instance, that prior instance will be closed and a new CSE instance with the selected name will be
initialized.

Example #98

Example98;[ |cself

'CSE1'[ Jcse 'Init' 'System'

'CSE2'[ ]cse 'Init' 'System' 'System.lO.Ports'
'CSE3'[ Jcse 'Init' ('System' 'System.lO.Ports')
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'CSE4'[ ]cse 'Init' 'System'

'CSE5'[ ]cse 'Init' 'System'

'CSE6'[ ]cse 'Init' ('System' 'System.lO.Ports')
[ Jeself¢'cse10

[ Jeself [ Jcse 'Init' 'System!'

'CSE1'[ ]cse 'Init' 'System'

D'#'[ ]cse 'instances'

'#'[ ]cse 'Reset’

D'#'[ ]cse 'instances'
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[ APLE4: CLEAR WS _ O 5

File Edit 5Session Objects Options Help

FREH8D0=92¢yDaE, !

VExample2 1+ X

AAX @[ E=2¢tbhiEs

Examplef8 :dcself

'"C5E1'Dcse "Init' 'System’

'CSE2 'Decse "Init' 'System' 'System.IO0.Ports’
'"CSE3'Dese "Init" ('System' "System.IO.Ports')
'"C5E4'Oecse "Init"' "System'

'"CSE5 'Oese "Init" "System'

'"C5E6'Dese "Init" ('System' '"System.IO0.Ports')
Ocself+"csell!’

Ocself Ocse "Init' 'System’

'C5E1'Dese "Init"' 'System’

10i="#"'0cse "instances'

i1:'#'Ocse 'Reset’

12i="#"'cse "instances'

L1
L1
L1

1l

ik

L1
L1
L1

MOOCD s O LT S R e (O

<f Exampled8
CSE1
CS5E2
CS5E3
CSEYR
CSES
CS5Eb
cseld
CSE1
Q cse
10 CSE1
11 CSE2
12 CS5E3
13 CSEYH
14 CSEH
15 CSEb
16 cselld

III| | Mew Row

Ready Classic Num
R |

0O o=d O BN o L D e D

Example #99:

Loading a .Net assembly does not automatically create a C# ‘using’ statement for the .Net namespaces
associated with that .Net assembly. Use the CSE ‘Exec’, ‘ExecStmt’ or ‘ExecFile’ method to execute a C#
‘using’ statement. A C# using statement is convenient because then it is not necessary to enter the fully
qualified name of a .Net object in the C# source code.
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The ‘Int32’ .Net type is defined within the ‘System’ namespace as ‘System.Int32’. Without executing the
‘using System;’ statement, the C# debugger cannot parse ‘Int32 J = 0;’, but it can parse ‘System.Int32 K =
10;’ because the latter statement uses the fully qualified type name. After executing ‘using System;’ the
statement ‘Int32 J = 0;’ can be parsed.

Example99

[ Jeself&'C' [ ]cse 'Init' 'System'

[ Jcse 'returnonerror' 0

[ Jcse 'ExecStmt' 'Int32 ) = 0;'

[ ]cse 'GetlastError'

@) No C# 'using System;' statement has been executed
[ ]cse 'ExecStmt' 'System.Int32 K = 0;'

(0 'System.Int32 ..."' requires no using statement
[ ]cse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'Int32 ) = 0;'

[ ]cse 'Close

{E APLE4 Project: C:AVAPLWINT9\CSE Examples\CSE Code Samples\CSE EXAMPLE #99.w3 — O *

File Edit Session Objects Debug Options Help
FRd&® [0 =2¢ DS Maa (EHI>¥E &S

VExampled9 = X

HAX a8 ]=2¢sbhnii

4l

L1

L O A SRR A GO

= L

[dcse "ExecStmt' "Int32 J = 0:°
0! [Ocse 'Close’

0 Example9%

i Oeself+'C' Oese '"Init' 'System'

2 Ocse 'returnonerror® 0

3 Ocse "ExecStmt® "Int32 J = 0;°

L Ocse "GetlastError'

5 At No C# "using System;' statement has been executed
6 [Oecse "ExecStmt' 'System.Int32 K = 0;°

7 A 'System.Intd2 ..." requires no using statement
8 Ocse 'ExecStmt"' 'wsing System:'

e

1

0 <P Exampled9

1 1

2 1

3 (1,1): error C502%6: The type or namespace name 'Int32"' could not be found (are y
b ou missing a using directive or an assembly reference?)

5 0

4] 0

7 0

.| | New Row

Ready Classic Num
[ |
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Example #100:
It is also possible to execute a using statement to define a ‘custom surrogate’ for a namespace. In this

example the text ‘myName’ is the surrogate for the ‘System.l0.Ports’ namespace.

Example100

[ Jeself<'C'[ ]cse 'Init' 'System' 'System.lO.Ports'

[ ]cse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'using myName=System.|O.Ports;'

[ ]Jcse 'ExecStmt' 'var p = new myName.SerialPort("COM1");'
D[ Jcse 'GetEvents' 'p'

[ ]cse 'Close'

(& APLE4: CLEAR WS — n w

Eile  Edit Session Objects Options Help

FREL&®DE=2¢xXDas|Man. il

L1
L1

VEamplel... & X =
Aux @[ 0=2¢xbeEE AR ...
0 Examplel00
1 Oeself+~'C'dcse 'Init" 'System’ 'System.I0.Ports’
2 [cse 'ExecStmt' "wsing System:'
3 [cse '"ExecStmt' "wsing myName=System.IO.Ports;:'
4 [Jese '"ExecStmt' 'var p = new myName.SerialPort("COM1");'
5 i=[lcse '"GetEvents' 'p'
& [cse '"Close’
<H Examplel00
0
i}
i}

DataReceived(Object sender, SerialDataReceivedEventArgs e)
Disposed(0Object sender,EventArgs e)

ErrorReceived(0Object sender,SerialErrorReceivedEventArgs e)
PinChanged(Object sender,SerialPinChangedEventArgs e)

II| | Mew Row

Ready || || |Classic| |Num

e LT DI Col R L i

CSE InitSTA Method
The CSE ‘InitSTA’ method has been deprecated and has the same argument structure and action as the

CSE Init method.
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When the CSE is used in an APL64 instance, the application domain is set to ‘Single Threaded Apartment
State’ (STA).

CSE LoadAssembly Method

A .Net assembly is a collection of .Net types and resources that forms a logical unit of functionality. A .Net
assembly is contained in a file with the file extension .dll or .exe. Loading an assembly into an instance of
the CSE object means that a memory-based copy of that assembly’s content is now in the memory space
of that CSE object and can be used in that instance of the CSE. Only .Net assemblies can be loaded using
the CSE ‘LoadAssembly’ method.

The required right argument of the ‘LoadAssembly’ method is a string which specifies the desired
assembly by its path. When the path provided is not fully qualified, Microsoft .Net searches for the
assembly locally, in the folder of the calling environment or in the global assembly cache (GAC).

The ‘LoadAssembly’ method will return the .Net strong name properties of the assembly including Name,
Version, Culture and Public Key token or an APL64 error will be thrown if not successful and odm will
contain the .Net error message. Note that the .Net error message if an assembly cannot be loaded may
be quite verbose. If the Public Key token of the assembly is empty, that indicates that the assembly does
not have a strong name.

More than one assembly can be loaded into a C# Script Engine instance using separate ‘LoadAssembly’
CSE method calls.

Just as with the CSE ‘Init’ method, the ‘LoadAssembly’ method does not add a ‘using’ statement for a
namespace associated with the loaded assembly.

Pre-compiled .Net assemblies loaded by the CSE must be compiled for the applicable Microsoft Windows
operating system version [64- bit] or they may be compiled for ‘Any CPU’.

Example #104:

This example uses a custom C# assembly provided in the ‘CSE Code Samples’ folder for the CSE. The source
code for this CH# assembly is also available in the same folder. In this example the target assembly is loaded
in to the CSE instance. The assembly’s Name and Version property values are returned. The empty
PublicKey Token property value indicates that this .Net assembly does not have a strong name.

Examplel04

[ Jeself<'C'[ Jcse 'Init' 'System!

[ ]cse 'LoadAssembly' 'C:\APL64CseExamples\MyNamespace.MyAsm1.dll'
[ ]ese 'ExecStmt' 'using M = MyNamespace.MyAsm1;'

[ Jcse 'ExecStmt' 'M.Class1 c1 = new M.Class1();'

D[ Jcse 'GetMethods' 'c1'

[ Jcse 'GetValue' 'c1.Hello("APL64!");'

[ ]ese 'Close'
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(= APLB4 Project: C:AAPLWIN19\CSE Examples\CSE Code Samples\CSE EXAMPLE #104.w3 — O x

File Edit Session Objects Debug Options Help

FRd& [ H=2¢xDhas daa. EHIN>F¥L.

=

VExamplel... 4= X| =
: x| e & [ o] E e e [T
AEAX @ [NH=2¢XDBES M w i BRI,
0 ExamplelOY
1 Ocself+"C'dese "Init' "System’
2 Ocse 'LoadAssembly’ 'C:\APL&64CseExamples\MyNamespace.MyAsmi.dll'
3 Ocse 'ExecStmt' 'using M = MyNamespace.MyAsmi;'
L Ocse 'ExecStmt' '"M.Classl cl = new M.Classi();"'
5 s[cse 'GetMethods' ‘ci’
6 Ocse 'GetValue' 'ci.Hello("APL&RI");"
7 Ocse 'Close’
[ J
0 M ExamplelOb
i Name=MyNamespace.MyAsmi, Yersion=%.0.1.%331, Culture=, PublicKey token=
2 0
3 0
s System.Boolean Equals(System.Object obj)
5 System.Int32 GetHashCode()
& System.Type GetTypel)
7 System.String Hello(System.5tring s)
8 System.String ToString()
Q Hello APLG&W!
IIII ” NENRDW|
Ready || |Cmd: Ln: 0 Col: ﬂ| |Classic| |Nun
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Example #105
In this example an attempt is made to load a .Net assembly which does not exist, so that the .Net error
message is returned, which quite verbose.

Example105

[ Jeself<'C'[ Jcse 'Init' 'System'

[ ]cse 'ReturnOnError' 0

[ ]cse 'ExecStmt' 'using System;'

[ ]Jcse 'LoadAssembly' 'NNNN.AAA.dII'
p[ Jcse 'GetlLastError'

[ ]cse 'GetlastError' 1

[ ]cse 'Close

{5t APLE4 Project: C:AAPLWIN19VCSE Examples\CSE Code Samples\CSE EXAMPLE #105.w3 - O >

File Edit Session Objects Debug Options Help

FRY& D =2¢xhasdaa . EHIP¥LX ST §

File not found.System.I0.FileNotFoundException: Could not find file 'C:\Users\Joe Blaze\s
ource\repos\APL&% - In Process Script Enginelbin\Debug\netcoreapp3.1\NNNN.AAA.dLL".

VExamplel... & X =
AAX & [ )= 2¢ X DRES M w b il [RE LT R W
0 Examplel05
i Ocself+"C'dcse '"Init' 'System’
2 Ocse 'ReturnOnError’ 0
3 Ocse "ExecStmt' 'using System;'
L Ocse "LoadAssembly’ "NMNN.AAA.dLL'
5 plcse 'GetlastErraor’
6 Oecse 'GetlastError® 1
7 Ocse 'Close’
0 i< Examplel05
1 1
2 1]
3 -1
L 1191
5
5]

.| | New Row

Ready Classic Num
LI |

CSE LoadAssemblyByName Method

The CSE ‘LoadAssemblyByName’ method will make the contents of a .Net assembly accessible in the
instance of the CSE object. The required right argument of the ‘LoadAssemblyByName’ method is a string
which specifies the desired assembly by its .Net name. This is useful when the desired assembly is located
in the Global Assembly Cache (GAC) on the target machine. Only .Net assemblies can be loaded using the
CSE ‘LoadAssemblyByName’ method.
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The ‘LoadAssemblyByName’ method will return the .Net strong name properties of the assembly including
Name, Version, Culture and Public Key token or an APL64 error will be thrown if not successful and odm
will contain the .Net error message.

More than one assembly can be loaded into a C# Script Engine instance using separate
‘LoadAssemblyByName’ CSE method calls.

Refer to the documentation of the CSE ‘LoadAssembly’ for more information about the use of loaded
assemblies.

Example #106:
Successful load of assembly by name.

Examplel06

[ Jeself<'C'[ Jcse 'Init' 'System’

[ ]cse 'ReturnOnError' 0

[ ]cse 'ExecStmt' 'using System;'

[ ]cse 'LoadAssemblyByName' 'System.lO.Ports'

[ ]cse 'Close
[E APLES: CLEAR WS — O ¥
Eile Edit Session Objects Options Help
FRY &=y D% Mas. ! G G e )
VExamplel... & X =
g [} 4 k s b a | o] E i .
AAX &[]« 2C Y DBES Maw b ET G ime |

0 iExamplel08

1 Ocself+'C'Ocse 'Init' 'System’

2 fese 'ReturnOnError’ 0

3 lese 'ExecStmt' ‘using System;'

& ;Dcse '"LoadAssemblyByName' 'System.IO.Ports'

5 fese 'Close’

< Examplel06
0
0
Name=S5ystem.I0.Ports, Yersion=5.0.0.0, Culture=, PublicKey token=CC-7B-13-FF-CD-2D-DD-51

[SAIN LR )

.l | New Row

Ready | | | | |Class‘ic| |Num

Example #107:
An attempt is made to load an assembly which does not exist using the CSE ‘LoadAssemblyByName’
method.

Examplel107
[ Jeself&'C'[ Jcse 'Init' 'System!
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[ ]cse 'ReturnOnError' 0

[ ]cse 'ExecStmt' 'using System;'

:IF 0#£[_]cse 'LoadAssemblyByName' 'NNNN.AAA.BB'

"[ ]Jcse 'LoadAssemblyByName' '"NNNN.AAA.BB' failed: "
[ ]cse 'GetlastError' 1

:ENDIF

[ Jcse 'Close'

{7\ APLEA Project: CLEAR WS - O %

File Edit Session Objects Debug Options Help

FRA8 D= 9Cx0a% ARR EENP B G 9T 0

VExamplel.. & X ¥
AAX@E=92¢ % Dhi bams Pt et [ (T T (20 00 )
0 Examplel07
1 Ocself+'C'Ocse 'Init' 'System’
2 Ocse 'ReturnOnError' O
3 Ocse 'ExecStmt' 'using System:'
L :IF 0#0cse 'LoadAssemblyByName' °"NNNN.AAA.BB'
5 'Ocse 'LoadAssemblyByName' "NNNN.AAA.BB' failed:
& Ocse 'GetlastError' 1
7 :ENDIF
=3 Ocse 'Close’
<H Examplel07
1
0

Ocse 'LoadAssemblyByMame' 'NMMNN.AAA.BB' failed:
File not found.S5ystem.IO.FileNotFoundException: Could not load file or assembly "NNNN.AAA.BB
. Culture=neutral, PublicKeyToken=null'. The system cannot find the file specified.

O L R e O

.| | Mew Row

Ready | | | | |Classic| |Num

CSE RemoveCustomEventHandler Method
This method will remove the subscription of an APL64 event handler function to a .Net custom event.

The result of the CSE ‘RemoveCustomEventHandler’ method is affected by the value of the CSE
‘returnonerror’ property.

The right argument of this method may contain up to three elements each of which is an APL64 text

vector:

e Element #1 is required to contain the name of the C# object which exposed the event to which the
APL64 event handler function is subscribed, e.g. ‘myClass’

e Element #2 is optional and if present contains the name of the C# event exposed by the specified C#
object, e.g. ‘OnMyCustomEvent’

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #223



e Element #3 is optional and if present contains the name of the APL64 event handler function
subscribed to the C# event, e.g. ‘EHfn’

The action of the CSE ‘RemoveCustomEventHandler’ method depends on the number of arguments

provided to the method:

o If only argument element #1 is present, the action of the CSE ‘RemoveCustomEventHandler’ method
is to remove all the APL64 custom event handler subscriptions for the C# object specified in argument
element #1

o Ifonly argument elements #1 and #2 are present, the action of the CSE ‘RemoveCustomEventHandler’
method is to remove all the APL64 custom event handler subscriptions for the C# object specified in
argument element #1 which are for the C# custom event specified in argument element #2

e |[f all three argument elements are present, the action of the CSE ‘RemoveCustomEventHandler’
method is to remove the APL64 custom event handler subscription for the specified C# object in
argument element #1 which are for the C# custom event specified in argument element #2 which are
for the APL64 custom event handler function specified in argument element #3.

CSE RemoveEventHandler Method
This method will remove the subscription of an APL64 event handler function to a .Net routed event.

The result of the CSE ‘RemoveEventHandler’ method is affected by the value of the CSE ‘returnonerror’
property.

The right argument of this method may contain up to three elements each of which is an APL64 text

vector:

e Element #1 is required to contain the name of the C# object which exposed the event to which the
APL64 event handler function is subscribed, e.g. ‘myButton’

e Element #2 is optional and if present contains the name of the C# event exposed by the specified C#
object, e.g. ‘HelpButtonClicked’

e Element #3 is optional and if present contains the name of the APL64 event handler function
subscribed to the C# event, e.g. ‘EHfn’

e The action of the CSE ‘RemoveEventHandler’ method depends on the number of arguments provided
to the method:

e If only argument element #1 is present, the action of the CSE ‘RemoveEventHandler’ method is to
remove all the APL64 event handler subscriptions for the C# object specified in argument element #1

e If only argument elements #1 and #2 are present, the action of the CSE ‘RemoveEventHandler’
method is to remove all the APL64 event handler subscriptions for the C# object specified in argument
element #1 which are for the C# event specified in argument element #2

o [fall three argument elements are present, the action of the CSE ‘RemoveEventHandler’ method is to
remove the APL64 event handler subscription for the specified C# object in argument element #1
which are for the C# event specified in argument element #2 which are for the APL64 event handler
function specified in argument element #3.
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Example #108:
This example illustrates all variations of the CSE ‘RemoveEventHandler’ method.
Example108

[ ]def 'VEHfn1 XV' (©\Define an APL+Win event handler function #1
[ ]def 'VEHfn2 XV' (©)Define an APL+Win event handler function #2
[ Jeself<'C'[ Jcse 'Init' 'System' 'System.lO.Ports'

&[ Jcse 'ExecStmt' 'using System; using System.lO.Ports;'

&[ Jese 'ExecStmt' 'var p = new SerialPort("COM1");'

[ ]cse 'AddEventHandler' 'p' 'DataReceived' 'EHfn1' 'appArgl'

[ ]cse 'AddEventHandler' 'p' 'DataReceived' 'EHfn2' 'appArg2'

[ ]cse 'AddEventHandler' 'p' 'ErrorReceived' 'EHfn1' 'appArg3'

[ ]ese 'AddEventHandler' 'p' 'ErrorReceived' 'EHfn2' 'appArg4'

[ ]cse 'RetrieveEventHandlers' 'p'

[ ]ese 'RemoveEventHandler' 'p' 'DataReceived' 'EHfn1'

[ ]cse 'RetrieveEventHandlers' 'p'

[ ]cse 'RemoveEventHandler' 'p' 'DataReceived’

[ ]cse 'RetrieveEventHandlers' 'p'

[ ]cse 'RemoveEventHandler' 'p'

[ ]cse 'RetrieveEventHandlers' 'p
[ Jcse 'Close'
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File Edit Session Objects
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Options  Help

L1
L1

L1

VEamplel.. & X|

1l

Examplel08
Odef 'wEHfni Xv'

Odef
Ocsel
~{lese
“[ecse
Ocse
Ocse

'YEHfn2 Xv'
f~'"C'(cse
'"ExecStmt’
"ExecStmt’

'AddEventHandler’
'AddEventHandler’

'Init"’

aDefine an APL+Win event handler function #1
abefine an APL+Win event handler function #2
'System' 'System.IO.Ports’

'using System; using System.IO.Ports;'

‘var p = new SerialPort("COM1"};"
'DataReceived’ "EHfni'
'DataReceived’ "EHfnZ'

‘appArgl’
'appArg2’

Ocse

'AddEventHandler’

i
IPI
P

'"ErrorReceived’

"EHfni’

Dl =R s R R

Ocse

'AddEventHandler’

p" "ErrorReceived’

'EHfn2'

(S,
L]

12
13
14
15
16
17

Ocse
Ocse
Ocse
Ocse
Ocse
Ocse
Ocse
Ocse

'RetrieveEventHandlers
'RemoveEventHandler' '
'RetrieveEventHandlers
'RemoveEventHandler' '
'RetrieveEventHandlers
'RemoveEventHandler'
'RetrieveEventHandlers
'Close’

p
p' 'DataReceived
i i p i

p' 'DataReceived

P

P

‘appArg3’
‘appArgh’

' 'EHfni’'

-

e = L R A =1

18

20
21

Examplei0B8

DataReceived
DataReceived
ErrorReceived
ErrorReceived
0
DataReceived
DataReceived
ErrorReceived
ErrorReceived
0
ErrorReceived
ErrorReceived
0
ErrorReceived
ErrorReceived

EHfni
EHfn2
EHfn1l
EHfn2

EHfn1l
EHfn2
EHfni
EHfn2

EHfnil
EHfn2

EHfn1
EHfn2

STR
S5TR
S5TR
STR

STR
STR
5TR
S5TR

5TR
5TR

S5TR
5TR

appArgil
appArg2
appArg3
appArgh

appArgl|
appArg?
appArg3
appArgh

appArg3
appArgh

appArg3
appArgh

Select text or click a row and click Emter to execute that text or row.

=

Rea

Select text or click a row and use Shift+Enter to copy that text or row to the Session Command Line TextBox.

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #226




CSE RetrieveCustomEventHandlers Method
This method will return an APL64 array with one row for each APL64 custom event handler function
subscribed to a .Net object event.

The number of columns in the result depends on the number of elements in the right argument of the CSE
‘RetrieveCustomEventHandlers’ method.
e If both the 1°t and 2" elements of the right argument are present, the columns of the result are:

o Name of the APL64 custom event handler function o Type of subscription, i.e. ‘STR’ if the
event subscription is due to the CSE ‘AddCustomEventHandler’ method or ‘EXE’ if the event
subscription is due to the CSE ‘AddCustomEventHandlerEx’ method.

o The programmer-supplied text vector representing the application-specific argument to the
APL64 custom event handler function specified when the CSE ‘AddCustomEventHandler’ or
‘AddCustomEventHandlerEx’ method was used to subscribe to this event.

e If only the 1°* element of the right argument is present, the columns of the result are

o Name of the C# custom event which has been subscribed

o Name of the APL64 custom event handler function

o Type of subscription, i.e. ‘STR’ if the event subscription is due to the CSE
‘AddCustomEventHandler’ method or ‘EXE’ if the event subscription is due to the CSE
‘AddCustomEventHandlerEx’ method.

o Application-specific argument to the APL64 event handler function specified when the CSE
‘AddCustomEventHandler’ or ‘AddCustomEventHandlerEx’ method was used to subscribe to
this event.

The right argument of the CSE ‘RetrieveCustomEventHandlers’ method is a vector of up to two APL64 text

vectors:

o Element #1 is required and contains the name of the C# object which exposes the custom event to
which APL64 custom event handlers functions have been subscribed using the CSE
‘AddCustomEventHandler’ or ‘AddCustomEventHandlerEx’ methods.

e Element #2 is optional and if present contains the name of the C# custom event which is exposed by
the specified C# object.

CSE RetrieveEventHandlers Method
This method will return an APL64 array with one row for each APL64 event handler function subscribed
to a .Net object event.

The number of columns in the result depends on the number of elements in the right argument of the CSE
‘RetrieveEventHandlers’ method.

e If both the 1°*and 2" elements of the right argument are present, the columns of the result are:
o Name of the APL64 event handler function
o Type of subscription, i.e. ‘STR’ if the event subscription is due to the CSE ‘AddEventHandler’
method or ‘EXE’ if the event subscription is due to the CSE ‘AddEventHandlerEx’ method.
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O

The programmer-supplied text vector representing the application-specific argument to the
APL64 event handler function specified when the CSE ‘AddEventHandler’ or ‘AddEventHandlerEx’
method was used to subscribe to this event.

e If only the 1°* element of the right argument is present, the columns of the result are:

@)
O
@)

Name of the C# event which has been subscribed

Name of the APL64 event handler function

Type of subscription, i.e. ‘STR’ if the event subscription is due to the CSE ‘AddEventHandler’
method or ‘EXE’ if the event subscription is due to the CSE ‘AddEventHandlerEx’ method.
Application-specific argument to the APL64 event handler function specified when the CSE
‘AddEventHandler’ or ‘AddEventHandlerEx’ method was used to subscribe to this event.

The right argument of the CSE ‘RetrieveEventHandlers’ method is a vector of up to two APL64 text vectors:

e Element #1 is required and contains the name of the C# object which exposes the event to which
APL64 event handlers functions have been subscribed using the CSE ‘AddEventHandler’ method.

e Element #2 is optional and if present contains the name of the C# event which is exposed by the
specified C# object.

Example #109:
This example illustrates all variations of the CSE ‘RetrieveEventhHandlers’ method.

Example109

[ ]def'VEHfn1 XV' ©\Define an APL+Win event handler function #1
[ ]def 'VEHfn2 XV' ©\Define an APL+Win event handler function #2
[ Jeself'C'[ Jcse 'Init' 'System' 'System.10.Ports'

[ Jcse 'ExecStmt' 'using System; using System.I0.Ports;'

[ Jcse 'ExecStmt' 'var p = new SerialPort("COM1");'

[ ]Jcse 'AddEventHandler' 'p' 'DataReceived' 'EHfn1' 'appArg1’

[ ]cse 'AddEventHandler' 'p' 'DataReceived' 'EHfn2' 'appArg2’

[ Jcse 'AddEventHandler' 'p' 'ErrorReceived' 'EHfn1' 'appArg3’

[ Jcse 'AddEventHandler' 'p' 'ErrorReceived' 'EHfn2' 'appArg4’

[ ]cse 'RetrieveEventHandlers' 'p

[ ]cse 'RetrieveEventHandlers' 'p' 'DataReceived'

[ ]cse 'RetrieveEventHandlers' 'p' 'ErrorReceived’

[ ]cse 'Close'
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L1
L1
L1

L1

VBamplel.. & X

AEx80- 2y baEs MRAE. .

0 iExamplel09

1 iOdef 'vEHfnil Xv' mADefine an APL+Win event handler function #1
2 [def 'VEHfnZ Xv' mDefine an APL+Win event handler function #2
d [decself+"C'Oese "Init' "System” 'System.I0.Ports’

4 +{lcse 'ExecStmt' "using System; using System.IO.Ports;'

5 i+{Jese "ExecStmt"' 'wvar p = new SerialPort("COMi")});"

6 [ese 'AddEventHandler' 'p' 'DataReceived' "EHfnl' "appArgil’

7 [Hecse 'AddEventHandler' 'p" 'DataReceived' "EHfn2' "appArgl’

8 [cse 'AddEventHandler' 'p" 'ErrorReceived® "EHfnil"' '=zppArgd’
9 lcse 'AddEventHandler® *p" 'ErrorReceived' 'EHfn2' ‘appArghk’
10i0dcse "RetrieveEventHandlers' 'p°

11idcse 'RetrieveEventHandlers® 'p"' 'Datafeceived’

12i{ese 'RetrieveEventHandlers® "p' 'ErrorReceived’

13 0cse "Close’

o Examplel09

DataReceived EHfnl STR appArgl
DataReceived EHfn2 5TR appArg?2
9 ErrorReceived EHfnl STR appArg3d
10 ErrorReceived EHfn2 STR appArgh
11 EHfnl STR appArgl
12 EHfn2 STR appArg2
13 EHfnl STR appArgd
14 EHfn2 STR appArgh

III| H NEHRDW|

Ready | ||| |Classic| |Nun

CSE SetValue Method

The CSE ‘SetValue’ method is used to assign a value from an object in the APL64 workspace to a C# object
in the instance of a CSE object. The action of the CSE ‘SetValue’ method is affected by the value of the
CSE ‘returnonerror’ property.

There are two required right argument elements to the ‘SetValue’ method. The first right argument
element is a text vector containing the name of the pre-existing, target C# object. The second right
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argument element is either the name of the source APL64 object or the source data represented as an
APL64 executable expression.

Use the CSE ‘GetlLastError’ method to obtain the text of the error message if the CSE ‘SetValue’ method
fails.

Prior to using the CSE SetValue method on a C# variable, it is necessary to declare the C# variable’s name
and data type using CSE ‘Exec’, ‘ExecStmt’ or ‘ExecFile’ methods.

The data type of the source APL object must be conformable with the data type of the target C# object or
the CSE will throw an exception. For numeric data types conversion is automatic in the CSE when there is
no potential loss of precision, e.g. Int16 to Int32 or Int32 to Double.

The shape of the source APL object must also be conformable with the shape of the target C# object or
the CSE will throw an exception. For arrays of any shape with values which are APL64 data types
conversion is automatic in the CSE.

When the type of the APL64 variable is not conformable with the type of the target C# variable, several

approaches are possible:

e Coerce APL64 to provide the appropriate data type to the C# target property, or

o Create anintermediate C# variable of the appropriate data type and then use an explicit C# conversion
or cast to convert the intermediate variable’s value in order to set the target C# variable properly.

e Create a C# ‘extension” method to handle the desired coercion.

Example #5
Set the value of a .Net character vector from an APL64 character vector.
[ Jeself&'cse'[ Jcse 'Init' 'System'

[ Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'var cV = new Charl[]{};'
[ ]cse 'SetValue' 'cV' 'abed'

'abed'zs[ |cse 'GetValue' 'cV!'

[ Jese 'SetValue' 'cV' 'APL64 CSE'

'APL64 CSE'=[ |cse 'GetValue' 'cV!'

[ ]cse 'Close'
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0 <@ Ocself+'cse'lcse "Init' 'System’
1 | Ocse "ExecStmt’' ‘using System;’
2 Ocse "ExecStmt' 'var c¥ = new Char[]{}:'
3 Ocse '"SetValue' "c¥' 'abed'

& "abcd'=lcse 'GetValue' 'V’

5 Ocse "SetValue' 'c¥' 'APL&4 CSE’
4] "APL6Y CSE'slcse "Get¥Yalue' 'c¥'
7 il Ocse '"Close’

8 0

9 0

10 0

11 1

12 0

13; ||

III| | Mew Row

Ready || |Hist: Ln: 13 Col: 1| |Classic| |Num
Example #182
Set Value of Object Array from Nested APL64 Array

[ Jio&1

[ Jeself&'cse'[ Jese'lnit' 'System'

[ ]cse 'ReturnOnError' 0

[ Jcse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'var objA = new object[2,3];'
Src€-2 3p(12) «abcd» 'abed' ("140.01x14) 'q' (3 3p19)
[ ]cse 'SetValue' 'objA' Src

[ ]dr [ ]éX<&[ ]cse 'GetValue' 'objA'

X=Src

[ Jcse 'Close
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1 3 4C - ES 2C¢ XS Man. ER.
0 <P Oio+1
| | Ocself-'cse'lecse'Init' "System'
2 Ocse '"ReturnOnError’ O
3 Ocse "ExecStmt' 'using System;'
L Ocse "ExecStmt' "var objA = new object[2,3]:'
5 Sre+2 3p(12) =abcds "abed' (T1+0.01i=t%) 'g' (3 3p19)
6 Oecse '"SetValue' "objA' Src
7 Bdr O-X-Ocse 'GetValue' 'objA’
8 | X=Src
9 gl Ocse '"Close’
10 0
11 0
12 0
13 0
it 1 2 abcd abed
15
146 “0.99 0.98 "0.97 "0.96 q 12 3
17 b 5 6
18 7 8 9
19 807
20 1
Oio+1
Oecself+'cse'decse'Init" "System’
Hcse 'ReturnOnError’ 0
Ocse "ExecStmt' ‘using System;'
.I:Icse '"ExecStmt' "wvar objA = new object[2.3]:'
Src+2 3Jp(12) =abcds "abcd' (T1+0.01=1%) 'g' (3 Jp19)
Hcse 'SetValue' "objA' Src
Odr O+¥+cse 'GetValue' 'objA’
X=5rc
Hcse 'Close’
Ready || |Cmd: Ln: 9 Col: 12| |Classic| |Num
Example #211

Set Value of Boolean Homogeneous Vector

[ Jeself&'cse'[ Jcse'lnit' 'System'

[ Jcse 'ReturnOnError' 0

[ ]cse 'ExecStmt' 'using System; var bV = new bool[3];'
[ Jese 'SetValue' 'bV[0]' 1

[ Jcse 'SetValue' 'bV[1]' O

[ Jese 'SetValue' 'bV[2]' «true»

[ ]dr[ ]€X&[ Jcse 'GetValue' 'bV'

X=101

[ ]cse 'Close
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0 i< Oeself+"cse'Jese’'Init' 'System’
| | Ocse '"ReturnOnError' O
2 Ocse "ExecStmt' 'using System: var bY = new bool[3]:'
3 Ocse '"SetValue' 'BY[O]' 1
4 Ocse "SetValue' 'bBY[1]' O
5 Ocse "SetValue' 'bBY[2]' «true=
6 Odrd+X+{Jcse 'GetW¥alue' 'bY'
7 ¥=1 0 1
8 iad Ocse '"Close’
9 0
10 0
11 0
12 0
13 0
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15 11
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Example #212

Set Value of Boolean Homogeneous Matrix
[ Jeself¢&"cse'] ]cse'lnit' 'System'

[ Jcse 'ReturnOnError' 0

[ ]cse 'ExecStmt' 'using System; var bA = new bool[1,3];'
[ Jcse 'SetValue' 'bA[0,0]' 1

[ Jcse 'SetValue' 'bA[0,1]' O

[ Jcse 'SetValue' 'bA[0,2]' «true»

[ ]dr[ ]¢X<[ Jcse 'GetValue' 'bA'
Xs13pl101

[ ]cse 'Close'
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File Edit Session Objects Debug Options Help
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0 <@ Ocself+'cse'lecse'Init' "System'
1 | Ocse '"ReturnOnError’ O

2 Ocse "ExecStmt’' 'using System; var bA = new bool[1,3]:°
3 Ocse "Set¥Value' "BA[O,0]" 1

L Ocse '"SetValue' "BA[O,1]" O

5 Ocse '"SetValue' "BA[D,2]"' «true=
& Odr0+X+{lcse 'Get¥Yalue' "bBA'

7 ¥=1 3p1 0 1

8 iad Ocse '"Close’

9 0

10 0

11 0

12 0

13 0

iy 101

15 11

146 1

III| | Mew Row

Ready Cmd: Ln: 0 Cel:z O Classic Num
| 1] || ||

Example #213

Set Value of Integer Homogeneous Array

[ Jeself&'cse'[ Jese'lnit' 'System'

[ Jcse 'ReturnOnError' 0

[ ]cse 'ExecStmt' 'using System; var iA = new Int32[1,2,3,4,5];'
Srcé12 34 5p1x/15

[ Jcse 'SetValue' iA' Src

[ ]dr X[ ]cse 'GetValue' 'iA'

X=Src

[ Jcse 'Close'
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0 <@ Ocself+'cse'lecse'Init' "System'
| | Ocse "ReturnOnErrer' O

2 Ocse "ExecStmt® 'using System; var iA = new Int32[1,2,3,%,5]:°'
3 Src+~1 2 3 4 Bpi=/15

L Ocse '"SetValue' "iA' Src

5 Odr X+{lcse 'GetValue' "iA’

4] X=Src

7 il Ocse '"Close’

8 0

9 0

10 0

11 323

12 1

IIII | Mew Row

Ready Cmd: Ln: 0 Col:z O Classic Num
| 1] | |

Example #215

Set Value of Character Homogeneous Array
[ Jio¢1

[ Jeself¢&'cse'[ Jese'lnit' 'System'

[ ]cse 'ReturnOnError' 0

[ Jcse 'ExecStmt' 'using System;'

[ ]Jcse 'ExecStmt' 'var cA = new char[1,2,3,4,5];'
Src&[]d,[ JA,[JAL
Indices¢((x/15)p1)?"pSrc
pData<-(15)pSrc[Indices]

[ ]cse 'SetValue' 'cA' Data

[ ]dr X&[ Jcse 'GetValue' 'cA'

X=Data

[ Jcse 'Close
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| | Ocself-'cse'lecse'Init' "System'
2 Ocse '"ReturnOnError’ O
3 Ocse "ExecStmt' 'using System;'
L Ocse "ExecStmt' "wvar cA = new char[1,2,3.%,5];:"'
5 Sre~{]d,0A,0AL
6 Indices+~((*/15)pl)? pSrc
7 phata+~(15)pSrc[Indices]
B | Ocse "SetValue' 'cA' Data
9 Odr X+{cse 'GetValus' "cA'
10 X=Data
11 Ocse "Close’
12 0
13 0
ik 0
15 123 %5
16 1]
17 162
18 1
III| | Mew Row
Ready || |Cmd: Ln: 0 Col: ﬁl |Classic| |Num
Example #39

This example illustrates using the CSE SetValue method to provide values for C# String and Char[] data
types.
Example39
[ Jeself&'cse'[ Jcse 'Init' 'System'
[ Jcse 'returnonerror' 1
[ ]cse 'ExecStmt' 'using System;'
[ Jcse 'ExecStmt' 'var cv = new char[]{};'
[ Jcse 'SetValue' 'cv' ‘abed'
[ ]dr[ ]¢[ Jcse 'Getvalue' 'cv'
:TRY
[ ]cse 'SetValue' 'cv' «abcd»
:CATCH
"[ ]Jcse 'SetValue' 'cv' «abcd» failed - cv type is char(], but «abcd» type is string"
:ENDTRY
[ ]cse 'ExecStmt' 'var s = String.Empty;'
:TRY
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[ ]cse 'SetValue''s' 'XYZ'
:CATCH
"[ ]Jcse 'SetValue''s' 'XYZ' failed - s type is string, but 'XYZ' is char[]"
:ENDTRY
[ Jcse 'GetValue''s'
[ ]cse 'Close

{7 APLB4 Project: CLEAR WS - O %

File Edit Session Objects Debug Opticns Help

FRda&[E=2¢%tDhi

VExample3d 4+ X

AAxXa[H=2¢XDhoES

Maa EHINPF LTS

a |,

L NN R S P S S G T

0 Exampled®

1 Ocself+'cse'lcse "Init"' "System'

2 Ocse 'returnonerror’ 1

3 Ocse 'ExecStmt' 'using System;'

+ Ocse 'ExecStmt' ‘war cv = new char[1{};:'

5 Ocse 'SetValue' 'cv' 'abed’

3} Odr0«cse 'GetValue' 'cw'

7 :TRY

8 Ocse 'SetValue' 'cv' «abcds

9 :CATCH

10 'Ocse 'SetValue' 'cv' «abcd»s failed - cv type is char[], but «abcd»s type is string”
i1 +ENDTRY

12 Jcse "ExecStmt' 'var s = String.Empty:

13 :TRY

i4 Oecse 'SetValue' 's' "X¥I'

i5 :CATCH

16 'Ocse 'SetValue' "s' '"XYL' failed - s type is string, but "XYZ' is char[]"
17 :ENDTRY

18 [cse 'GetValue' 's'
16 [ecse 'Close’

0 <@ Exampled?

1 1

2 0

3 0

S 0

5 abed

[+] 162

7 Ocse "SetV¥Value' 'cv' «abecd» failed - cv type is char[], but «abcd=» type is string

8 0

] Ocse 'SetYalue' 's' 'XYZ' failed - s type is string, but 'XYZ' is char[]

10

II| | Mew Row
Ready || || |Classic| |Num
Example #110:

In this example the target C# variable has been defined by name and .Net type. The CSE ‘SetValue’ method
is used to set the value of this C# variable using:

e An explicit APL64 value

e An APL64 variable

e An APL64 executable expression
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Examplel10

[ Jeself&'C'[ Jcse 'Init' 'System!

[ ]cse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'double d;'

O\ T Define the name 'd" and its .Net type (double)

[ ]ese 'GetValue' 'd'

[ Jcse 'SetValue' 'd' 123.456

O\ Set the value of 'd' using an explicit APL+Win value
[ ]ese 'GetValue' 'd'

aplD<-987.654

O)1 Create an APL+Win variable with a double value

[ ]ese 'SetValue' 'd' aplD

O Set the value of 'd"' using an APL+Win variable

[ ]cse 'GetValue' 'd'

[ Jese 'SetValue' 'd' (apID+1)

O\ Set the value of 'd' using an APL+Win executable expression
[ ]cse 'GetValue' 'd'

[ ]ese 'Close’
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0 Exampleli(

1 decself="C'Ocse 'Init"' "System’

2 [Hcse "ExecStmt' ‘"using System;'

3 ilecse "ExecStmt' 'double d:'

% ‘At Define the name 'd' and its .Net type (double)

5 [cse '"GetValue"' "4°

& [cse 'SetValue' "d" 123.4586

7 iat Set the value of 'd' using an explicit APL+Win value
8 [ese '"GetValue"' "4°

9 'aplD+987.65L

10iat Create an APL+Win variable with 2 double value
11iese 'SetValue' 'd" aplD

12iat Set the value of "d' using an APL+Win variable
130cse 'Get¥Walue' "d'

i%[Jcse 'SetValue' "d" (aplD=1)

15.at Set the value of "d' using an APL+Win executable expression
16 0cse "GetValue' 'd'

17 0cse "Close’

0 i<H Examplelid
1 0

2 0

3 0

4 0

5 123.456

4] 0

7 Q87 .654

8 0

2 Q87 .654

III| | Mew Row

Ready || || |Classic| |Num

Example #111:

In this example the CSE ‘SetValue’ method is used to set the value of a C# variable ‘d’ of type double using
an APL64 integer value. C# implicitly coerces the APL64 integer type to the CH# double type. Also, in this
example the CSE ‘SetValue’ method is used to set the value of a C# variable ‘I’ of type Int32 using an APL64
double value. The CSE implicitly coerces the APL64 double type to the C# Int32 type, with an associated
loss of precision. This illustrates the need to carefully prepare the APL64 source and C# target variables
when using the CSE ‘SetValue’ method.
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Examplel11

[ Jeself<'C'[ Jcse 'Init' 'System'

[ ]cse 'ExecStmt' 'using System;'

[ ]ese 'ExecStmt' 'double d;'

O\ T Define the name 'd" and its .Net type (double)
[]dr[ ]¢[ Jcse 'Getvalue' 'd'

[ Jcse 'SetValue' 'd' 123456

O\ Set the value of 'd' using an explicit APL+Win integer value
[ ]dr[ ]¢[ ]cse 'Getvalue' 'd'

[ ]cse 'GetObjectType' 'd'

()1 C# variable 'd' remains a double

[ ]ese 'ExecStmt' 'Int32 i;'

O\ Define the name 'i' and its .Net type (Int32)

[ ]dr[ ]¢[ Jcse 'GetValue' 'i'

[ Jcse 'SetValue' 'i' 123.45

[ ]dr[ ]¢[ ]cse 'GetValue''i!

[ ]ese 'Close'
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Exampleiil

Ocself~'C'Ocse "Init' 'System’

Ocse "ExecStmt' ‘using System;'

Ocse 'ExecStmt' '"double d;'

At Define the name 'd' and its .Net type (double)
Odrd+0ese 'Get¥alue' "d°

Ocse '"SetValue' 'd" 123458

At Set the value of 'd' using an explicit APL+Win integer value
Odrd+0ese 'Get¥alue' "4d°

9 Ocse 'GetObjectType' 'd°

10 at C# variable 'd’ remains & double

11 Ocse '"ExecStmt' 'Intd2 i;'

i2 At Define the name 'i' and its .Net type (Int32)
13) [Odr0+0cse 'Get¥alue' "i°

it Ocse 'SetValuse' 'i' 123.45

15! [HOdr+0cse 'Get¥alue' "i'

16! [Ocse '"Close’

00 = O LT G RO e D

0 <P Examplelil +Editors
; g Session History/Command Line/Status Bar
3 0

4 645

5 0

4] 123456

7 645

2] System.Double

9 0

10 0

11 323

12 0

13 123

14 323

III| H NHNRDW|

Ready || || |Classic| |Num

Example #112
In this example below, C# arrays are defined and their values are set from APL64 using the CSE ‘SetValue’
method. Notice that the APL64 numeric vector containing doubles is conformable with the C# variable
‘dV’ of type double[].

Examplel12
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[ Jeself&'C'[ Jcse 'Init' 'System!

[ ]Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'double[] dV;'

[ Jese 'SetValue' 'dV' (1.234 0 75.678 4434)
[ Jcse 'GetValue' 'dV.GetLength(0)'
p[]¢[Jcse 'GetValue' 'dV'

[ ]cse 'ExecStmt' 'string[,] sA;'

aplSA<-2 3p<™a' 'bc' 'def' 'j' 'kimno' 'zyx'
[ Jcse 'SetValue' 'sA' aplSA

[ Jese 'GetValue' 'sA.GetLength(0)'

[ ]cse 'GetValue' 'sA.GetLength(1)'
p[]¢[Jcse 'GetValue' 'sA'

[ ]cse 'Close'
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0 Exampleil2
| Ocself~'C'Ocse "Init' 'System’
2 Ocse "ExecStmt' ‘using System;'
3 Ocse '"ExecStmt' 'double[] d¥;°
4 Ocse "SetValue' "d¥' (1.23% 0 75.678 L4h3h)
5 Ocse 'GetValue' 'dV¥.Getlength(0)'
6 gl 0cse 'GetValue' "d¥'
7 Ocse 'ExecStmt' 'string[,] sA;'
B apl5A+2 3p<"""'2" 'bec' 'def’' '"3' 'klmno' ‘zyx'
9 Ocse "SetValue® "sA' aplSA
10i [Ocse "GetValue' 'sA.Getlength(0)'
11: Hcse "Get¥Walue' 'sA.Getlength(1)'
i2 pd~Ocse 'Get¥alue' "sA’
13! [Ocse 'Close’
e 2
0 i<H Exampleli?
1 0
2 0
3 0
b
5 1.23% 0 "5.678 4434
6 4
7 0
8 0
9 2
10 3
11 a bc def
12 7 klmno zyx
13 23
III| | MNew Row
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Example #113
In this example a C# exception is thrown when APL64 attempts

to set the values of a C# array of type

double[] using an APL64 array of type integer. Since a scalar type is not involved, the CSE does not perform
an implicit coercion from the APL64 integer array to the C# double array. This example illustrates a
method to coerce APL64 to provide the conformable double array to the CSE ‘SetValue’ method.

Examplel13
[ Jeself<'C'[ Jcse 'Init' 'System'
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&[ ]cse 'returnonerror' 0

&[Jcse 'ExecStmt' 'using System;’'

[ Jcse 'ExecStmt' 'double[] dV;'

[ Jese 'SetValue' 'dV' (1.234 0 75.678 4434)
[ Jcse 'GetValue' 'dV.GetLength(0)'
p[]¢[Jcse 'GetValue' 'dV'

[ Jcse 'SetValue' 'dV' (112)

O (112) is an integer array, but 'dV' is a double array
[ ]cse 'GetlLastError' 1

[ ]dr apIDV<14,0.5,112

(O T Coerce APL+Win array to double array
[ ]ese 'SetValue' 'dV' apIDV

(©)T Both apIDV and 'dV' are double arrays
p[]¢[Jcse 'GetValue' 'dV'

[ ]cse 'Close'
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| Ocself~'C'Ocse "Init' 'System’
2 +[lecse 'returnonerror’ 0
3 “flcse 'ExecStmt' 'using System;'
L Ocse '"ExecStmt' 'double[] 4d¥;°
5 Ocse 'SetWalue' "d¥' (1.23% 0 75.678 LL3L)
] Ocse 'GetValue' 'dV.Getlength(0)'
7 gl 0cse 'GetValue' "d¥'
8 Oese 'SetWalue' "dV' (112)
9 at (112) is an integer array, but 'd¥' is & double array
10i [cse 'GetlastError® 1
i1: [Odr aplDV¥+140.5,112
12 At Coerce APL+Win array to double array
13] [Ocse 'Set¥Walue' "d¥Y' aplD¥Y
14! at Both aplDY and 'd¥' are double arrays
15 pl+0cse 'GetValue' "d¥'
16! [ecse 'Close’
0 <8 Examplelld
1 0
2 0
3 L
L 1.23% 0 "5.678 4h3hy
5 L
& 1
7 Message: Object must implement IConvertible.
8 645
9 ]
10 12 34%5 678910 11 12
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o [New Row ]
Ready || || |Classic| |Num
Example #114

This example is an analogue of Example #113, except that the data type coercion from Int32[] to double[]
is performed in C# rather than in APL64.
Examplel14
[ Jeself<'C'[ Jcse 'Init' 'System'
&[ Jcse 'ExecStmt' 'using System;'
& [ ]cse 'ReturnOnError' 0

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #245



[ Jcse 'ExecStmt' 'double[] dV = new double[12];'

[ Jcse 'SetValue' 'dV' (112)

@\ (112) is an integer array, but 'dV' is a double array

[ ]cse 'GetlastError' 1

[ Jcse 'ExecStmt' 'Int32[] dl = new Int32[|{};'

©)] Create conformable C# variable to receive APL+Win integer array
[ Jcse 'SetValue' 'dI' (112)

O] Set the value of the C# intermediate variable from APL+Win

[ Jcse 'ExecStmt' 'for(Int32 1=0;l<dl.Length;|++){dV[I]=Convert.ToDouble(dI[l]);}
@)1 Coerce values in C#

p[ ]€[Jcse 'GetValue' 'dV'

[ Jcse 'Close'
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Ocself+~'C'Ocse 'Init" "System’
“flese "ExecStmt’' 'using System;’

“[lese "ReturnOnError’ 0

OJcse "ExecStmt' 'double[] d¥ = new double[12];'

OJese "SetValue' "dV' (1i12)

at (112) is an integer array, but 'dY¥' is a double array

Ocse 'GetlLastError' 1

Ocse 'ExecStmt' 'Int32[] dI = new Int32[1{};:"'

At Create conformable C# variable to receive APL+Win integer array
10: [Ocse "SetValue' 'dI" (112)

11 gt Set the value of the C# intermediate variable from APL+Win

0D e LT R e O

12! [Ocse "ExecStmt' 'for(Int32 I=0;I<dI.Length;I++){dV[I]=Convert.ToDouble(dI[I]):}"'

13 At Coerce walues in C#
14! pO«decse 'GetValue' "dv'
15: [cse 'Close’

e | R T (G IET [ BT i (w

-

-

0 i<p Examplelll
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b4 0

5 0

& 0
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Example #115:

e APL64 Boolean objects are converted to Int32 .Net objects so that numeric operations are properly
carried out.

e To set the value of a .Net Boolean object, provide an APL64 string value of «true» or «false»

e The CSE object method ToBool may be helpful when complex C# objects containing Boolean values
are involved

Examplel15

[ Jeself<'C'[ Jcse 'Init' 'System'

[ ]Jcse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'bool b;'

[ ]DR [ ]¢[ Jcse 'Setvalue''b' 1

[ ]ese 'GetValue''b'

[ Jcse 'SetValue' 'b' 0

[ ]DR [ ]« [ Jcse 'GetValue' 'b'

' Even though the type of the C# object b is bool,'
" APL64 will convert Boolean scalars to Int32'
[ Jese 'SetValue' 'b' «true»

[ ]cse 'GetValue''b'

[ ]cse 'SetValue' 'b' «false»

[ Jese 'GetValue' 'b'

[IDR[]éX401110

[ IDR [ ]¢Y<'#'[ Jcse 'ToBool' X

[ ]ese 'ExecStmt' 'var bV = new bool[5];'
[ ]CSE 'ExecStmt' 'Int32 I;'

:FOR1:IN 15

<[ ]CSE 'Setvalue''I'|

& [ ]CSE 'SetValue' 'bV[I-1]' (Y[I])
:ENDFOR

[ DR [ ]¢[ ]cse 'GetValue' 'bV'

' Boolean values obtain from .Net are converted to APL64 Boolean values'
[ Jcse 'Close'
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1 Oeself+"C'Oecse "Init' "System’

2 Ocse 'ExecStmt' ‘using System:'

3 Oecse "ExecStmt' 'bool b;'

L ObR O+Ocse 'SetValue' 'B" 1

5 Ocse "GetValue' 'b°

5] Ocse "SetValue' 'b" 0

7 OpR O+fcse 'GetValue' 'b'

a 't Even though the type of the C# object b is bool,’
9 " APL6% will convert Boolean scalars to Int32'
1 0 i ]

11 Ocse "SetValue' 'b"' wtrue=
12 [cse 'GetValue' 'b'

13! [cse 'SetValue' 'b' «falsew
1% [cse 'GetValue' 'b'

1 5 i ]

17 OoR O=X+-0 1 1 1 0

18 [DR O«Y¥+'#'Ocse 'ToBool' X

19! [Ocse 'ExecStmt' 'var bBY = new bool[5]:'
20 OCSE "ExecStmt' "Int32 I;°

21 :FOR I :IN 15

22 ~[JCSE 'SetValue' "I' I

23 ~[JCSE 'SetV¥alue' "BY[I-1]" (Y[I])

2% :ENDFOR
25: [ODR O+cse 'GetValue' 'bV'
26 't Boolean values obtain from .Net are converted to APL6Y% Boolean values'

27! [Ocse 'Close’

0 <P Examplellb

1 0

2 0

3 0

& 323

5 i

5] 0

7 0

8 11

9 t Even though the type of the C# object b is bool,

10 APLAOY will convert Boolean scalars to Int32

i1

12 0

13 i

14 0

15 0

16

17 01110

18 11
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21 0

22 0

23 01110

24 11
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Example #116:
In this example the value of a C# Boolean array is set using the CSE ‘SetValue’ method from APL64. Explicit
coercion of the APL64 values to conformable C# values is illustrated using APL64 and using CH.

Examplell6

[ Jeself<'C'[ Jcse 'Init' 'System'
&[ ]cse 'returnonerror' 0

&[ Jcse 'ExecStmt' 'using System;'

[ ]Jese 'ExecStmt' 'var bV = new bool[2];'

aplBV«&10

:IF 0#[ |cse 'SetValue' 'bV' apIBV

"[]Jcse 'SetValue' 'bV' apIBV failed:"

[ ]cse 'GetlastError' 1

O aplBV will be converted to Int32[] when passed to CSE engine
(©) and an exception will be thrown

:ENDIF

aplBVb<'#'[ |cse 'ToBool' apIBV

()T Coercion to appropriate array data type using APL+Win
[ Jese 'SetValue' 'bv' apIBVb

[ Jcse 'GetValue' 'bV!

(O)4 Alternative: Coerce to appropriate array data type using C#

[ Jcse 'ExecStmt' 'Int32[] iV;'

[ ]cse 'SetValue' 'iV' apIBV

[ ]cse 'GetValue''iV!'

[ Jcse 'ExecStmt' 'for(Int32 I1=0;I<bV.Length;l++){bV[I]=Convert.ToBoolean(iV[l]);}'
[ ]cse 'GetValue' 'bV!'

[ Jcse 'Close'
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5 APLB4 Project: CLEAR WS — O x
File Edit Session Objects Debug Options Help

FRd& =2 xXDheas Mada (ERINPBLHEST 1],

-

VExamplel.. & X =
g at |l e b =T =T 1 | 1 !
AEAX &[N =2¢ Y DoES M a0 T EREm W

0 Examplelld

1 Oeself+'C'Oecse "Init' "System’

2 ~[lese 'returnonerror’ 0

3 “flcse "ExecStmt' 'using System;'

It

5 Ocse '"ExecStmt' "var bY = new bool[2]:"

& aplB¥+1 0

7 :IF Oz[cse 'SetValue' 'bV' aplBY

8 "Ocse 'SetValue' 'bY' aplBY failed:"

2] Ocse 'GetlastError' 1

10 At aplBY will be converted to Int32[] when passed to CSE engine
11 A and an exception will be thrown
i2 :ENDIF

14 aplBY¥b+'#"'[cse 'ToBool' aplBY

i5 At Coercion to appropriate array data type using APL+Win
16 Ocse 'Set¥alue' 'bvw' aplBYb

17 Ocse 'Get¥alue' 'bY'

19 A+ Alternative: Coerce to appropriate array data type using C#

20° [Ocse 'ExecStmt' "Int32[] iV:'

21 Ocse 'SetValue' "i¥' aplBY

22 [ecse 'GetValue' "iV'

23 [Ocse 'ExecStmt' 'for(Int32 I=0:I<bV.Length:I++}{bV¥[I]=Convert.ToBoolean(i¥[I]):}"'
2% [ecse 'GetValue' 'bV'

26 [cse 'Close’

0 i<f Examplellf

1 0

2 Ocse 'SetYalue' 'bV' aplBV failed:
3 Message: Object must implement IConvertible.
4 0

5 00

6 0

7 0

8 10

9 0

10 10

II| ||NBNRDW|

Ready | || | |Classic| |Nun

Example #140
Additional examples of sending bool values to a CSE instance.

Example140

[ Jeself&'C'[ ]cse 'Init' 'System!'
[ ]cse 'ExecStmt' 'using System;'
[ ]cse 'ExecStmt' 'bool b;'

[ Jcse 'SetValue' 'b' «false»

[ ]dr[ ]€[ ]Jcse 'GetValue' 'b'
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[ ]dr[ ]¢[ Jcse 'GetValue' 'true && {0}' «false»
[ ]dr[ ][ Jcse 'GetValue' 'true && {0}' «true»
[ ]cse 'Close
{Z2! APLG4 Project: CLEAR WS — O ¥
File Edit Session Objects Debug Options Help
FRA&[NE=2CX Do M. .
VExamplel.. & X =
et _ IEFEAXQC Y DBESRE | ED.
0 Examplei4D
1 Oeself+"C'0cse 'System’
2 Ocse 'ExecStmt' 'using System;'
3 Ocse "ExecStmt' 'bool b;'
L Ocse "SetValue' «falsen
5 Odr0+0cse 'Get¥alue' 'b'
6 Odrd+0cse 'Get¥alue' "true EBR {0}' «=false=
7 Odr0«dcse 'Get¥Yalue' "true E& {0}' =true=
B Ocse "Close’
0 <P ExamplelkD
1 0
2 0
3 0
b4 0
5 11
& 0
7 11
8 1
9 11
.| | MNew Row
Ready | | | | |Class"|c| |Num
Example #117:

This example is analogous to example #116, except that a C# extension method is used to provide the
coercion of an APL64 Boolean vector to a CH# Boolean vector in C#. The ‘.ConvertVectorTo<T>()' C#
extension method is defined in the top-level class of the CSE instance. These C# extension methods
include a generalization which supports the programmer selection of the C# target type for the values of

the C# vector object elements, in this case ‘bool’.

The C# extension methods defined in this example include several convenient C# extension methods

which can be helpful when exchanging information between APL64 and C#.
e public static T[] ToVector<T>(this T v)
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e public static T[] ToVector<T>(this T[,] M, Int32 index, MatrixOrientation mo)
e public static T[,] ToMatrix<T>(this T[] V, MatrixOrientation mo)

e public static object[] ToObjectVector<T>(this T v)

e public static object[] ToObjectVector<T>(this T[] V)

e public static object[,] ToObjectMatrix<T>(this T[,] M)

e public static T[] ConvertVectorTo<T>(this Array ar)

e public static T[,] ConvertMatrixTo<T>(this Array ar)

These C# entension classes could also be defined in a .Net assembly created in Microsoft Visual Studio,
compiled and loaded into the CSE using the LoadAssembly method and used for other CSE projects.

Examplel17;S

S&««

using System;

using System.Ling;

using System.ComponentModel;

public static bool[] ToBoolArraySimple(this Int32[] iV)
{
try
{
bool[] bV = new bool[iV.Length];
for (Int32 1 =0; | < iV.Length; [++)
{
bV[I] = Convert.ToBoolean(iV[l]);
}
return bV;
!
catch (Exception e)
{
throw new Exception("APLNext.CseExtensionMethods .ToBoolArray failed: " + e.Message);
1
!
public static bool[,] ToBoolArraySimple(this Int32[,] iA)
{
try
{
bool[,] bA = new bool[iA.GetLength(0),iA.GetLength(1)];
for (Int32 row = 0; row < iA.GetLength(0); row++)

{
for (Int32 col = 0; col < iA.GetLength(1); col++)
{
bA[row,col] = Convert.ToBoolean(iA[row,col]);
}
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}

return bA;
}
catch (Exception e)
{
throw new Exception("APLNext.CseExtensionMethods .ToBoolArray failed: " + e.Message);
1
1
public static double[] ToDoubleArraySimple(this Int32[] iV)
{
try
{
double[] dV = new double[iV.Length];
for (Int32 1 =0; | < iV.Length; I++)

{
dV[I] = Convert.ToDouble(iV[l]);
}
return dV;
}
catch (Exception e)
{
throw new Exception("APLNext.CseExtensionMethods .ToDoubleArray failed: " + e.Message);
1
}
public static double[,] ToDoubleArraySimple(this Int32[,] iA)
{
try
{
double[,] dA = new double[iA.GetLength(0), iA.GetLength(1)];
for (Int32 row = 0; row < iA.GetLength(0); row++)

{
for (Int32 col = 0; col < iA.GetLength(1); col++)
{
dA[row, col] = Convert.ToDouble(iA[row, col]);
}
}
return dA;
}
catch (Exception e)
{
throw new Exception("APLNext.CseExtensionMethods .ToDoubleArray failed: " + e.Message);
}
}

public static T[] ToVector<T>(this T v)
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{
try
{
T[lres=new T[] {v};
return res;

!
catch (Exception e)
{
throw new Exception("ToVector<T> failed: " + e.Message);
}
}
public static T[] ToVector<T>(this T[,] M, Int32 index, MatrixOrientation mo)
{
//index: index origin zero
try

{
Int32 L = M.GetLength((mo == MatrixOrientation.row) ? 1 : 0);
T[] res = new T[L];

for (Int321=0; 1< L; I++)

{
if (mo == MatrixOrientation.row)
res[l] = M[index, I];

else

res[l] = M[l, index];

}
return res;
}
catch (Exception e)
{
throw new Exception("ToVector<T> failed: " + e.Message);
}
!
public static T[,] ToMatrix<T>(this T[] V, MatrixOrientation mo)
{
try
{
T[lres=new T[] {}

if (mo == MatrixOrientation.row)
{
res = new T[1, V.Length];

for (Int32 col = 0; col < V.Length; col++)
{
res[0, col] = V[col];
}
}
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else
{
res = new T[V.Length, 1];

for (Int32 row = 0; row < V.Length; row++)
{
res[row, 0] = V[row];
}
}
return res;
}
catch (Exception e)
{
throw new Exception("ToMatrix<T> failed: " + e);
}
}
public static T[,] InsertRows<T>(this T[,] M, Int32 index, Int32 nRowsTolnsert, bool insertBefore)
{
try
{
Int32 nRows = M.GetLength(0);

Int32 nCols = M.GetLength(1);

T[,] res = new T[nRows + nRowsTolnsert, nCols];
Int32 rowOffset = index + (insertBefore ? -1 : 0);
for (Int32 row = 0; row < nRows; row++)

{

for (Int32 col = 0; col < nCols; col++)
{
res[row + ((row > rowOffset) ? nRowsTolnsert : 0), col] = M[row, col];
}
}
return res;
}
catch (Exception e)
{
throw new Exception("InsertRows failed: " + e.Message);
}
}
public static T[,] InsertCols<T>(this T[,] M, Int32 index, Int32 nColsTolnsert, bool insertBefore)
{
try
{
Int32 nRows = M.GetLength(0);

Int32 nCols = M.GetLength(1);

T[,] res = new T[nRows, nCols + nColsTolnsert];
Int32 colOffset = index + (insertBefore ? -1 : 0);
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for (Int32 row = 0; row < nRows; row++)
{
for (Int32 col = 0; col < nCols; col++)
{
res[row, col + ((col > colOffset) ? nColsTolnsert : 0)] = M[row, col];
!
}
return res;
!
catch (Exception e)
{
throw new Exception("InsertCols failed: " + e.Message);
}
}

public static object[] ToObjectVector<T>(this T v)
{
try
{
object[] res = new object[] {v };
return res;

}

catch (Exception e)
{
throw new Exception("ToObject<T> failed: " + e.Message);
1
}
public static object[] ToObjectVector<T>(this T[] V)
{
try
{
object[] res = new object[V.Length];
for (Int32 1 =0; | < V.Length; I++)

{
res[l] = V[I];
}
return res;
}
catch (Exception e)
{
throw new Exception("ToObjectVector<T> failed: " + e.Message);
}
}
public static object[,] ToObjectMatrix<T>(this T[,] M)
{
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try
{
Int32 nRows = M.GetLength(0);

Int32 nCols = M.GetLength(1);

object[,] res = new object[nRows, nCols];
for (Int32 row = 0; row < nRows; row++)

{

for (Int32 col = 0; col < nCols; col++)
{
res[row, col] = M[row, col];
}
!
return res;
}
catch (Exception e)
{
throw new Exception("ToObjectMatrix<T> failed: " + e);
!
!

public static T[] Ravel<T>(this T[,] A)
{
try
{
Int32 nRows = A.GetLength(0);

Int32 nCols = A.GetLength(1);

T[] res = new T[A.Length];

for (Int32 row = 0; row < nNRows; row++)

{

for (Int32 col = 0; col < nCols; col++)
{
res[(row * nRows) + col] = A[row, col];
!
}
return res;
!
catch (Exception e)
{
throw new Exception("Ravel<T> failed: " + e.Message);
}
!
public static T[,] UpdateMatrix<T>(this T[,] A, T[] V, Int32 index, MatrixOrientation mo)
{
//index index origin zero
try
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{
T[,] res = new T[A.GetLength(0), A.GetLength(1)];
Int32 nRows = A.GetLength(0);

Int32 nCols = A.GetLength(1);

for (Int32 row = 0; row < nRows; row++)

{

for (Int32 col = 0; col < nCols; col++)

{

if (mo == MatrixOrientation.row && row == index)
res[row, col] = V[col];

else if (mo == MatrixOrientation.col && col == index)
res[row, col] = V[row];

else

res[row, col] = A[row, col];

!

!

return res;

!

catch (Exception e)

{

throw new Exception("InsertVector<T> failed: " + e.Message);
}

1

public enum MatrixOrientation { row, col };
public enum IndexOrigin { zero, one };

public static Int32[] lota(this Int32 nElts, IndexOrigin io)
{
try
{
Int32[] dV = new Int32[Math.Abs(nElts)];

dV = dV.Select((x, index) => index + ((io == IndexOrigin.zero) ? 0 : 1)).ToArray();
return dV;

}

catch (Exception e)

{

throw new Exception("lota() failed: " + e.Message);

}
}

public static Int32[] VectorAdd(this Int32[] iV1, Int32[] iV2)

{
try

{
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return iV1.Zip(iV2, (ivl, iv2) => ivl + iv2).ToArray();
}
catch (Exception e)
{
throw new Exception("VectorAdd failed: " + e.Message);
}
1
public static double[] VectorAdd(this double[] iV1, double[] iV2)
{
try
{
return iV1.Zip(iV2, (ivl, iv2) => ivl + iv2).ToArray();
}
catch (Exception e)
{
throw new Exception("VectorAdd failed: " + e.Message);
}
}
public static Int32[] VectorMult(this Int32[] iV1, Int32[] iV2)
{
try
{
return iV1.Zip(iV2, (ivl, iv2) =>ivl * iv2).ToArray();
}
catch (Exception e)
{
throw new Exception("VectorMult failed: " + e.Message);
}
1
public static double[] VectorMult(this double[] iV1, double[] iV2)
{
try
{
return iV1.Zip(iv2, (ivl, iv2) => ivl * iv2).ToArray();
}

catch (Exception e)

{
throw new Exception("VectorMult failed: " + e.Message);
}
}
public static Int32[] ScalarAdd(this Int32[] iV, Int32 i)
{
if (0 ==iV.Count())
returniV,

else
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return (Int32[])iV.Select(k => k + i);

}
public static double[] ScalarAdd(this double[] iV, double i)

{
if (0 ==iV.Count())
return new double[] { };

else

return (double[])iV.Select(k => k + i);

!

public static Int32[] ScalarMult(this Int32[] iV, Int32 i)
{

if (0 ==iV.Count())

returniV;

else

return (Int32[])iV.Select(k => k * i);

!

public static double[] ScalarMult(this double[] iV, double i)
{

if (0 ==iV.Count())

returniV;

else

return (double[])iV.Select(k => k * i);

1

public static T[] ConvertVectorTo<T>(this Array ar)
{

//http://www.extensionmethod.net/csharp/

try

{

T[] ret = new T[ar.Length];

TypeConverter tc = TypeDescriptor.GetConverter(typeof(T));
if (tc.CanConvertFrom(ar.GetValue(0).GetType()))

{
for (inti=0;i< ar.Length; i++)
{
ret[i] = (T)tc.ConvertFrom(ar.GetValue(i));
}
!
else
{
tc = TypeDescriptor.GetConverter(ar.GetValue(0).GetType());
if (tc.CanConvertTo(typeof(T)))

{
for (inti=0; i< ar.Length; i++)

{
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ret[i] = (T)tc.ConvertTo(ar.GetValue(i), typeof(T));

}
}

else

throw new NotSupportedException();
}
return ret;
}
catch (Exception e)
{
throw new Exception("ConvertTo failed: " + e.Message);
}
}
public static T[,] ConvertMatrixTo<T>(this Array ar)
{
try
{
T[,] ret = new T[ar.GetLength(0), ar.GetLength(1)];
TypeConverter tc = TypeDescriptor.GetConverter(typeof(T));
if (tc.CanConvertFrom(ar.GetValue(0, 0).GetType()))

{
for (Int32 row = 0; row < ar.GetLength(0); row++)
{
for (Int32 col = 0; col < ar.GetLength(1); col++)

{
ret[row, col] = (T)tc.ConvertFrom(ar.GetValue(row, col));
}
}
}
else
{
tc = TypeDescriptor.GetConverter(ar.GetValue(0, 0).GetType());
if (tc.CanConvertTo(typeof(T)))

{

for (Int32 row = 0; row < ar.GetLength(0); row++)
{
for (Int32 col = 0; col < ar.GetLength(1); col++)
{
ret[row, col] = (T)tc.ConvertTo(ar.GetValue(row, col), typeof(T));
}
!
1

else
throw new NotSupportedException();

}

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #261




return ret;

}

catch (Exception e)

{

throw new Exception("ConvertTo failed: " + e.Message);
}
1

»N

[ Jeself&'C'[ Jese 'Init' 'System!
&[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'Exec'S

[ ]cse 'ExecStmt' 'bool[] bV;' (©\Define receiving C# variable

[ ]cse 'ExecStmt' 'Int32[] iV;' ©\Define intermediate C# receiveing variable
aplBV«<101110 (0\Create APL+Win source variable

[ Jcse 'SetValue' 'iV' apIBV  (G\Set value of intermediate C# variable

[ ]cse 'GetValue' iV

[ ]cse 'ExecStmt' 'bV = iV.ConvertVectorTo<bool>();' (5)Use C# extension method
@) Coerce to appropriate array data type using C# extension method

[ Jcse 'Getvalue' 'bV'

[ ]cse 'Close'

(& APL64: CLEAR WS _ 0 %

File Edit Session Objects Tools Options Help

FREA&[H=?2¢%xDhe &

4l
4l
4l
L1

-
|
L |
KE o Examplelld

10

2.0

3.0

0

5101110

6.0

éi 01110
] |
|Ready | | [Hist: Ln: 8 Col: 6|Ins [Classic| | mum [EN_usS |

Example #118
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This example illustrates creating and setting/getting the value of a .Net enumeration.

Examplel18

[ Jeself<'C'[ Jcse 'Init' 'System'

&[ ]cse 'returnonerror' 0

&[Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'enum MyEnum {a =0, bc = 1, def = 2}'
(©) 1 Define an enumeration

[ Jcse 'ExecStmt' 'var e = (MyEnum){0};' 2

O\ 1 Set value of an enum instance using the integer value

[]dr[ ]¢[ Jcse 'GetValue' ‘e’

(O) T Get integer value of an enum instance

[ ]Jese 'ExecStmt' 'var e = (MyEnum)Enum.Parse(typeof(MyEnum),{0},true);' «"a"»
O\ Set value of an enum instance using the text value

[[]dr[ ]¢[ ]cse 'GetValue' '(MyEnum)Enum.Parse(typeof(MyEnum),{0},true)' «"bc"»
O\ Get integer value of enum from text value of enum

[]dr[ ]¢[ ]cse 'GetValue' '((MyEnum){0}).ToString()' 1

O\ Get text value of enum from integer value of enum

[ Jcse 'Close'
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(=i APLBS Project: CLEAR WS — O x

File Edit Session Objects Debug Options Help

FRAS[NH=2¢XDESE AN EHINPEB LT YT,

VExamplel... & X ¥
e CAAX9CYDOERE DU HEEE W,

0 Exampleli8

1 Oeself+"C'Ocse "Init' "System’

2 +lese 'returnonerror' 0O

3 lcse "ExecS5tmt' 'using System;'

[ Ocse '"ExecStmt' "enum MyEnum {a = 0, be = 1, def = 2}°'

5 At Define an enumeratiocn

6

7 Ocse 'ExecStmt' 'var e = (MyEnum){0}:" 2

8 At Set value of an enum instance using the integer wvalue

3 OdrO-cse 'GetValue' 'e’

10! natGet integer value of an enum instance

11 [Ocse "ExecStmt' 'var e = (MyEnum)Enum.Parse(typeof(MyEnum), {0}, true);' «"a"=»

12: at Set value of an enum instance using the text value

13

14 [Odr00cse 'GetValue' "(MyEnum)Enum.Parse(typeof(MyEnum),{0}.true)" «"bc"=»

15! At Get integer value of enum from text value of enum

16! [OdrO+dcse 'GetValue' "({(MyEnum}{0}).ToString(}" 1

17 At Get text value of enum from integer value of enum
18 [cse 'Close’

<f Exampleli8

== RE = A R e N 1

.l Select text or click a row and click Enter to execute that text or row.
Ready Select text or click a row and use Shift+Enter to copy that text or row to the Session Command Line TextBox.

Example #119
In this example the values of instance and static variables in the scope of a CSE instance are set using the
CSE ‘SetValue’ method.

Examplel19

[ Jeself&'C'[ ]cse 'Init' 'System!'

[ ]¢[ Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'double d1;' (©\Define instance C# variable

[ Jcse 'ExecStmt' 'string s1;' (0\Define instance C# variable

[ ]cse 'ExecStmt' 'static double d2;' ©\Define static C# variable
[ Jcse 'ExecStmt' 'static string s2;' (©)Define static C# variable

[ Jcse 'SetValue' 'd1' 123.456
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[ Jcse 'GetValue' 'd1'

[ Jcse 'SetValue' 's1' (<'APL2000')
[ ]ese 'GetValue' 's1'

[ Jcse 'SetValue' 'd2' "123.456
[ Jcse 'GetValue' 'd2'

[ Jcse 'SetValue' 's2' «APL64»
[ ]ese 'GetValue' 's2
[ ]cse 'Close'
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& APL64 Project: C:\APLWIN19\CSE Examples\CSE Code Samples\CSE EXAMPLE #119.w3 - O X

File Edit Session Objects Debug Options Help

FRAd &[N =2¢sbasMaa. :ERIN>F¥L.

=3

VExamplel... +& X| =

AEX9QCADRERE (R

Exampleli?®
Ocself+"'C'Ocse "Init’' 'System'
O+dcse "ExecStmt' 'using System:'

Ocse 'ExecStmt' 'double di;' mDefine instance C# variable
Ocse '"ExecStmt' 'string s1;:' ADefine instance C# variable
Ocse 'ExecStmt' 'static double d2:' mDefine static C# variable
Ocse 'ExecStmt' 'static string =2:' AaDefine static C# variable

LR e-REN I S B o U R T T
=

Ocse "Set¥Value' 'di' 123.456
10! [Ocse "Get¥Walue' "di'

12: [Ocse 'Set¥alue' "si1' (='APLZO0OO0O")
13] [Ocse "Get¥Walue' 'si'

15 Oese 'SetVWalue' "d2' ~123.456
16! [Ocse "GetW¥Walue' "d42°'

18 Ocse "SetValue' "s2' «APLA&Y=
19 [Ocse "Get¥Walue' 's2'
20! [ese '"Close’

0 i<p Examplell® tEditors
; g 15ession History/Command Line/Status Bar
d 0

b 0

5 0

6 0

7 123.456

8 0

9 APL2000

10 0

11 “123.456

12 0

13 APLGEY

.l || Mew Row |

Ready | | | | |Class"|c| |Nu|1

Example #120
In this example the CSE Button.Text property which has .Net string data type, is set by the CSE ‘SetValue’
method.
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Example120

S&'using System;'

S<S[ JOVER 'using System.lO.Ports;'

S<S[ JOVER 'var port = new SerialPort();'

[ Jeself&"cse' [ ]cse 'Init' 'System' 'System.lO.Ports'
[ Jcse 'Exec'S

[ ]cse 'GetObjectType' 'port.PortName'

[ ]cse 'SetValue' 'port.PortName' (<'COM1')
[ Jcse 'GetValue' 'port.PortName'

[ Jcse 'SetValue' 'port.PortName' («COM3»)
[ ]cse 'GetValue' 'port.PortName'

[ Jcse 'Close'
&2 APLG64: CLEAR WS — O x
File Edit Session Objects Options Help
FRA& D0 =9 ¢y Do% #. i,
VExamplel.. 4 X =
i [x] =
HEAX &= 92¢CYX ez M. ;.
0 ExampleiZ0
1 i{5+"using System:’
2 5+5[OVER ‘uszing System.IO.Ports;'
3 5+500VER 'war port = new SerialPort():’
4 [eself+"cse' [Ocse "Init"' "System’' "System.I0.Ports’
5 [dcse '"Exec" §
& [cse 'GetObjectType' '"port.PortName'
7 ildcse 'Set¥Yalue' "port.PortMame"' (<"COM1")
8 lcse "GetV¥Value' 'port.PortName'
9 [ecse "SetValue' "port.PortName' («COM3=)
10i0dcse "GetValue' '"port.PortMName'
i1 0dcse "Close’
0 [<p Jed Examplel20
1 KA Examplel20
2 0
3 System.S5tring
4 0
5 ComMi
[+ 0
7 COM3

| Mew Row

Ready || ||

|Classic|

|Num

Example #121:
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In this example several object type variables are created without initial values and their values are
established using the CSE ‘SetValue’ method.
Examplel21
[ Jeself<'C'[ Jcse 'Init' 'System'
[ Jcse 'returnonerror' 0
&[Jcse 'ExecStmt' 'using System;'
&[ Jcse 'ExecStmt' 'object argl, arg2, arg3, arg4;'
[ Jcse 'SetValue' 'argl' 1234.56
[ ]dr[ ]¢[ ]cse 'GetValue' ‘argl'
:IF 0#[ |cse 'SetValue' 'arg2' 'APL2000'
12[ split [ Jcse 'GetlLastError'
:ELSE
[ ]dr[ ][ ]cse 'GetValue' ‘arg2'
:ENDIF
[ Jcse 'SetValue' 'arg3' «APL2000»
[ ]dr[ ]¢[ ]cse 'GetValue' ‘arg3'
:IF 0 |cse 'SetValue' 'arg4' (43.442 (2 3p16) «pqr»)
12[ split [ Jcse 'GetlLastError'
:ELSE
[ ]dr'[ ][ ]cse 'GetValue' ‘arg4'
:ENDIF
&[ Jcse 'ExecStmt' 'var arg = new object(]{argl, arg2, arg3, arg4};'
[]dr"[]¢[ Jcse 'GetValue' ‘arg'
[ ]cse 'Close'
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File Edit Session Objects Debug Options Help
FRAg& ) =2¢x DS M. ERIIP».
VEamplel.. & X| =
AEX8 =9 DoESs MEA . k.
0 Examplel2l
1 Ocself+"'C'Ocse 'Init' 'System’
2 Ocse 'returnonerror’ 0
3 “[Jcse "ExecStmt' 'using System;’
b “[lcse '"ExecStmt' 'object argl, argl2, arg3d, argh;’
5 Ocse ‘SetVelue' 'argl’ 1234.58
6 Odrd«0cse 'GetV¥alue' 'argl’
7 :IF 0z0cse '"SetValue' '"arg2' "APL2000'
B8 1=(split Ocse 'GetlastError'
Q :ELSE
10 Odrd+«{cse 'GetValue®' ‘argi’
11 :ENDIF
12 [cse '"SetValue' 'arg3d' «APLZ2000=
13} OdrO0+cse 'GetV¥alue' ‘"arg3d’
1% = :IF Oz0cse 'SetValue' 'argh’' (43.442 (2 3p16) =pgr=)
15 i=(split Oese 'GetlastError'
16 :ELSE
17 Odr'0+cse 'GetValue' 'argh'
18 :ENDIF
190 +flese 'ExecStmt" ‘var arg = new object[]{argl, arg?, argd, arghk};’
200 [Odr'0+0cse "GetValue' ‘arg’
21 [Ocse 'Close’
0 (<P Examplei2i
i |
2
3 1234 .56
b 645
5 APL2000
4] 162
7
i APLZ000
9 164
10 b3 4L 12 3 pqr
11 4 5 b
12 645 323 164
13 123% .56 APLZ000 APLZ2000 4%3.4432 123 pqr
14 4 5 6
15 645 162 164 307
III| ” NmﬁRuwl
Ready || || |CIassic| |Nuﬂ
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Example #122:

In this example C# instance and static property values are set from APL64 using the CSE ‘SetValue’ method.
A C# static property defined in the scope of the CSE instance is not illustrated, and should not be used
because there is no available class name (of the CSE instance) with which to reference such a property.
C# instance and static properties of well-defined C# classes are fully supported by the CSE.

Examplel22;S

S&««

using System;

public string propl{get;set;}

public object[] prop2{get;set;}

public object prop3{get;set;}

public class Class1

{
public static string propl{get;set;}
public object[] prop2{get;set;}
public object prop3{get;set;}

!

Classl1 c1 = new Class1();

NN

[ Jeself&'C'[ Jcse 'Init' 'System!

& [ Jese 'ReturnOnError' 0

[ Jcse 'Exec' S

[ Jcse 'SetValue' 'propl' «APL64»

[ ]cse 'GetValue' 'propl'

[ Jcse 'SetValue' 'prop2' (123.456 (768 «APL2000») (2 3p16))
[ ]cse 'GetValue' 'prop2'

[ ]cse 'SetValue' 'prop3' (c123.456 (768 «APL2000») (2 3p16))
[ ]cse 'GetValue' 'prop3'

[ Jcse 'SetValue' 'Class1.propl' «APL2000»

[ Jcse 'GetValue' 'Class1.propl'

[ Jcse 'SetValue' 'cl.prop2' (123.456 (768 «APL2000») (2 3p16))
[ ]cse 'GetValue' 'cl.prop2'

[ Jcse 'SetValue' 'cl.prop3' (c123.456 (768 «APL2000») (2 3p16))
[ ]cse 'GetValue' 'cl.prop3'

[ ]ese 'Close'
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Examplel22;5

e

using System;

public string propi{get;set;}
public object[] prop2{get:set:}
public object prop3{get:set:}
public class Classi

{

4l

public static string propi{get:set:}
public object[] prop2{get;set;:}
public object propd{get;set;}

-
O W00 = h T F Wk D

[
—

}
12iClasst cl1 = new Classi():
E»»

14
15 0cself+~"'C'Ocse 'Init' 'System'
16:+[lcse 'ReturnOnError' 0
17:0cse 'Exec' §

180cse 'SetValue' 'propl' «APL&4»

19icse 'GetValue' 'propl’

20{0cse 'SetValue' 'prop2' (123.456 (768 «APL2000=») (2 3pi16])
21icse 'GetValue' 'prop2’

22 0cse 'SetValue' 'prop3d' (=123.456 (768 «APL2000») (2 3p16))
23 0cse 'GetValue' 'prop3d’

25 0cse 'SetWalue' 'Classi.propl' «APL2000»

26 Jcse 'GetValue' 'Classi.propl’

27 0cse 'SetValue' 'cl.prop2' (123.456 (768 «APL2000») (2 3p16))
28 0cse 'GetWalue' 'ci.prop2'

29i0cse 'SetValue' 'cil.propd' (=123.456 (768 «APL2000=) (2 3p16))

30i0cse 'GetWalue cl.propd’

31 cse 'Close’
[31:12] Commit Changesl |Commi1 & Close
C )
g o Examplel2?

1:0

2:0

J APLAY

40

5 123.456 768 APL2000 123

6 b 5 6

1:0

8 123.456 768 APL2000 123

g b 5 6

10:0

11:APLZ000

12:0

13 123.456 768 APL2000 123

14 b 5 6

15:0

16{ 123.456 768 APL2000 123

17 b 5 &

18] |
- [ |
\Ready | | [Hist: Ln: 18 Cols 6|Ins [Classic| | wum [EN US|
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Example #169:
This example illustrates a script which creates a C# static class with static variables (fields) and properties.
The CSE ‘SetValue’ method is used to set the value of these variables and properties from APL64 values.

The result of the CSE ‘GetVariables’” method includes the two static variables defined in the Class1 static
class. The result of the CSE ‘GetVariables’ method also includes the two implicit ‘backing’ fields for the
two static properties which were defined in the class using the implicit C# notation ‘{get; set;}'.

Example169;S

S&««

public static class Class1
{
public static string S;

public static object[] Obj;

public static string S1{get;set;}
public static object[] Objl{get;set;}
!

»»

[ Jeself&'c'[ Jcse 'Init' 'System'

& [ Jese 'ExecStmt' 'using System;'

[ ]cse 'Exec' (DS)

D[ Jcse 'GetVariables' 'Class1' 1 1

[ Jcse 'SetValue' 'Class1.S' «abcd»

[ ]cse 'GetValue' 'Class1.S'

[ Jcse 'SetValue' 'Class1.0bj' ((2 3p16) 'abed' 1.234)
[ ]cse 'GetValue' 'Class1.0bj'

D[ Jcse 'GetProperties' 'Class1' 1 1

[ Jese 'SetValue' 'Class1.51" «xyz»

[ ]cse 'GetValue' 'Class1.51'

[ ]cse 'SetValue' 'Class1.0bj1' ((15) ('xyz' 'pqrst') 9.456)
[ ]cse 'GetValue' 'Class1.0bj1'

[ ]cse 'Close'
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File Edit Session Objects Tools Options Help
FEREd&a8f=2¢ X DhiE - o
VExamplel.. & X | 5
FREYd. AAX @832 =2¢DoE -
M Examplel6d:s
] iS+we
2ipublic static class Classi
3
Lipublic static string 5;
Sipublic static object[] Obj:
6ipublic static string Si{get;set:}
Tipublic static object[] Objl{get:set:}
8}
O inn
10
{1decself+'c'Jcse 'Init"' 'System'
12:+{Jcse "ExecStmt' ‘using System:'
13 0cse "Exec' (=5)
i4i=[Jese 'GetWariables' 'Classi' 1 1
15 0cse "SetValue' 'Classi.S' =abcd=»
16 0cse "GetValue® 'Classi.§'
17:0cse "SetValue' 'Classi.0bj' ({2 3pr6&) 'abed' 1.234%)
18 0cse 'GetValue' 'Classi.0bj'
19o[Jcse 'GetProperties' 'Classi' 1 1
20i0cse 'SetValue' 'Classi1.51"' «xyz»
21iese 'GetValue' 'Classi.51'
22 0cse 'SetValue' 'Classi.0b3ji1" ((15) ('xyz' 'pgrst') 2.456)
23 0ese 'GetValue' 'Classi.0bji’
24 0cse 'Close’
25
[0:0] Commit Changes| Commit & Close
( B
<g o Examplel6t®
1|0
2|System.Object[] Classl.<0bjl>k__BackingField
3|System.String Class1.<51=k__BackingField
4 System.0Object[] Class1.0bj
5/S5ystem.String Class1.S
6|0
7|abcd
a0
9 123 abecd 1.234%
10 L 5 6
11|System.Object[] Obji{get: set:}
12|System.String Si{get: set:}
13 0
14t xyz
150
16/ 1 2 3 4+ 5 xyz pgqrst 9.456
|| |
|R..| | |Editer: Function Mame: Exampleié9 Ln: 0 Col: O |Ins |Classic| | Num | EN_US ||
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CSE Properties Applicable to a CSE Instance

The CSE ‘properties’ property returns a vector of text vectors containing the names of the properties
supported by an instance of the CSE. The action of getting or setting the value of a CSE property is always
applied to a specified instance of the CSE object. This specified CSE object instance may be explicitly
named in the left argument to the ocse system function. The left argument to the ocse system function
is optional and assumed to be the current value e CSE ocself system variable.

Obtaining the value or setting the value of a CSE property should be performed after the CSE ‘Init’ method
is executed and after the ‘using System;’ C# statement is executed using the CSE ‘Exec’, ‘ExecFile’ or
‘ExecStmt’ methods. This is necessary so that the CSE can perform the proper coercion of values between
APL64 and C#.

Example #123
Example123
'CSE instance property names:'
[ Jeself&'C' [ ]cse 'Init' 'System!'
D[ Jcse 'Properties’
[ ]ese 'Close’
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FREY& 5 =2 DS,

VExamplel.. & X =

Aaxe[10=92e¢xbaE. i,

0 ¢ Examplel23

5 '"C5E instance property names:’
Ocself='C" Ocse 'Init" '"System’
=[Jese 'Properties’

Ocse 'Close’

ot R e

<p Examplel23
CSE instance property names:
METHODS
PROPERTIES
REPLSTR
RETURNONERROR
SELF
TRACKEYENTS
USEREPLSTR

GO = O LT L RO e O

III| | Mew Row

Ready Classic Num
R |

CSE methods Property
The CSE ‘methods’ property is a read-only property which returns a vector of text vectors containing the

names of the methods supported by the CSE. Example #124:
Examplel124

Examplel24

[ Jeself&'C'[ ]cse 'Init' 'System!'
D[ Jcse 'methods'

[ Jcse 'Close'
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YVEamplel.. & X

41
41

1l

L1
L1

0 Examplelllb

! [Hecself+~'C'Ocse 'Init' 'System'
=[Jcse 'methods’'

Ocse 'Close’

i I s

<M Examplelll
ADDCUSTOMEYENTHANDLER
ADDCUSTOMEVENTHANDLEREX
ADDEVENTHANDLER
ADDEYENTHANDLEREX
CLOSE
EXEC
EXECFILE
EXECSTHMT

9 GETCUSTOMEYENTS

10 GETEYENTS

11 GETLASTERROR

12 GETLOGFILENAME

13 GETMETHODS

14 GETOBJECTTYPE

15 GETPORTNUMBER

18 GETPROPERTIES

17 GETREFERENCES

18 GETROUTEDEYENTS

19 GETSESSIONTYPES

20 GETYALUE

21 GETYALUEEX

22 GETYARIABLES

234 |INIT

L INITSTA

25 LOADASSEMBLY

26 LOADASSEMBLYBYNAME

27 REMOYECUSTOMEYENTHANDLER

28 REMOYEEYENTHANDLER

29 RETRIEVECUSTOMEVENTHANDLERS

30 RETRIEVEEVENTHANDLERS

31 SETYALUE

tEditors
Session History/Command Line/Status Bar

00 = O T L R e D

= | New Row |

Ready | | | | |Glassic| |Hul1
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CSE replstr property
The ‘replstr’ property applies only to the CSE ‘ExecStmt’ and ‘GetValue’ methods when the value
substitution option is used and when the value of the CSE ‘usereplstr’ property is 1.

The shape of the value of this property is a two-column array with one row for each replacement that
should occur. Column #1 of this array contains the characters or character vectors to be replaced and
column #2 contains the corresponding replacement characters or character vectors.

When converting between APL64 and .Net, the ReplStr property value will be applied to a string values
(scalar or array) and character values (scalar or rank 1 array).

If the value of the CSE ‘usereplstr’ is 1, the character vectors in the substitution values for the ‘ExecStmt’
or ‘GetValue’ method which occur in the 1% column of the ‘replstrs’ property value will be replaced by the
character vectors in the corresponding 2" column of the ‘replstr’ property value.

The value of the ReplStr property is not saved in the APL64 xml-format configuration file. This value must
be explicitly set by the APL64 programmer before use as the ReplStr property. The default value of the
ReplStr property is 0 2p" .

The value of the elements of the ReplStr property value returned by executing [ |cse 'ReplStr' will always
be character vectors.

Example #139
This example illustrates setting and getting the value of the ReplStr property.

Example139

[ Jeself&'cse'[ Jcse 'Init' 'System'

p[ Jcse 'ReplStr'

X<&2 2p'a' 'abc' 'pgr''s'

@)™ Mix of char and char[] elements
[ ]cse 'ReplStr' X

X4 [ Jcse 'ReplStr'

pX

[ ]drX

X=(2 2p,™'a" 'abc' 'par''s')

O T Always returns char[] elements
[ ]cse 'Close'
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VExamplel.. & X

e AEX O DBES .
Examplel3?

Ocself+'cse'dcse "Init' "System’

plcse '"ReplStr'

¥+2 2p'a ‘abc’ pgr s’
gt Mix of char and char[] elements
Ocse '"ReplStr' X

X+{lcse "ReplStr’

oX

Odr X

¥=(2 2p,""'2" 'sbc’' 'pgr' 's'}

at Always returns char[] elements
Ocse 'Close’

-1 - T I = SN T = PR R}

== )

-
-

<H Examplel39
2 2
a abc
pgr s
2 2
326
|

Lo SR = DI S S I % Y

| New Row

Ready || ||

|Classic| |Num

Example #187: In this example the CSE APL64 value substitution feature is used to set a C# variable value
containing a newline character from the APL64 session. When this action is attempted without using the
CSE ‘usereplstr’ and ‘replstr’ properties, a .Net exception occurs. Using the CSE ‘usereplstr’ and ‘replstr’
properties, the [ ]tcnl character in the APL64 variable is replaced with ‘\r’ so that the newline character is

‘escaped’ in the value of the target C# variable.
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Examplel87;rs;sv;tv

[ Jcself&'C'[ Jcse 'Init' 'System!'

&[ Jcse 'ReturnOnError' O

& [ Jese 'ExecStmt' 'using System;'
rs<52p"!

rs[;1]<[ Jtcbs,[ Jtcff,[ Jtcht,[ Jtclf,[ tenl
(0) T Characters to be replaced

rs[;2]<"\b" "\f' '\t' "\n" "\r'

()T Replacement characters

[ ]cse 'ReplStr' rs

[ ]cse 'UseReplStr' 0

své&<'abed',[ Jtenl,'xyz'

:IF 0#[ ]cse 'ExecStmt' 'string sv = "{0}";' sv
"[]cse 'ExecStmt' 'string sv = ""{0}"";" sv failed: "
[ ]cse 'GetlastError' 1

:ENDIF

[ ]cse 'UseReplStr' 1

[ ]cse 'ExecStmt' 'string sv = "{0}";' sv

sv=[ ]cse 'GetValue' 'sv'

[ ]cse 'Close
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0 Examplel87:rs:sv:tv
| Ocself="'C'Ocse "Init' 'System’
2 “[lese "ReturnOnError' 0
3 “flcse 'ExecStmt' 'using System;'
& rs+5 2p' '
5 rs[:1]+0tebs Oteff Otcht, Otclf Otenl
3] AtCharacters to be replaced
7 rs[2]<'\b" AT AT At A
8 At Replacement characters
9 Ocse 'ReplStr' rs
10 [Ocse "UseReplStr' O
i1 sv+~<"abcd' OJtenl, "xyz'’
i2 :IF O=#0cse "ExecStmt' ‘string sv = "{0}":' sv
13 "Ocse "ExecStmt' 'string sv = ""{0}"";' sv failed: "
it Ocse 'GetlastError' 1|
15 :ENDIF
16! [cse 'UseReplStr' 1
17, [Ocse '"ExecStmt' "string sv = "{0}";"' sv
18! swv=[lese 'GetValus' '"sv'
19 [cse 'Close’
[ 2
0 |<H Jed
1 KA Examplel87
2 0
3 Ocse "ExecStmt®' ‘string sv = "{0}":"' sv failed:
4 (1.,13): error C51010: Newline in constant
5 0
4] 0
7 |

III| ” NENRDW|
|

| |Editur: Function Mame: Examplel87 Ln: 14 Col: 22| |Classic| |Num

Example #190: The CSE ‘usereplstr’ and ‘replstr’ properties can also be used replace more or less text.
Example190
[ Jeself&'C'[ Jcse 'Init' 'System!
&[ Jese 'ExecStmt' 'using System;'
&[ Jese 'usereplstr' 1
X<&(‘abc' '++++MoreText++++') [ Jover 'pqr1234567890' '-LessText-'
[ Jcse 'replstr' X
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[ Jcse 'ExecStmt' 'string s = "{0}";' «abcpqr1234567890abc»
[ Jcse 'GetValue''s'
[ ]cse 'Close

= APLE4 Project: CLEAR WS

File Edit Session Objects Debug Options Help

ERL800=92Cxbas
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VExamplel.. & X

AuX800=9¢%boE

A
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0 Examplel90
1 Ocself+"'C'0Ocse 'Init' 'System’
2 “flcse 'ExecStmt' 'using System;'
3 “lese "usereplstr' 1
4 X+('abc' '++++MoreText++++"') [over 'pgri234567890' '-LessText-'
5 Ocse 'replstr' X
] Ocse "ExecStmt' 'string s = "{0}":' <«abcpgri2i45&67890abcs
7 Ocse "Get¥alue' ‘s
B Ocse "Close’
0 i<H Examplel90
1 4 0
2 +++tMoreText++++-lessText—++++MoreText++++
d ==
Ready || || |Classic| |Nun
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CSE returnonerror property

The CSE ‘returnonerror’ property affects the result of these CSE methods:
e AddCustomEventHandler

e AddCustomEventHandlerEx

e AddEventHandler

e AddEventHandlerEx

e Exec

e ExecFile

e ExecStmt

e RemoveCustomEventHandler
e RemoveEventHandler

e SetValue

The CSE ‘returnonerror’ property does not affect the result of the CSE ‘GetValue’ method since the
purpose of this method is to return a data value which could not be distinguished from an error code.

The purpose of the CSE ‘returnonerror’ property is to provide support for two methods of exception
handling in APL64. The CSE ‘GetLastError’ method will provide the most recent C# exception description

for both values of the CSE ‘returnonerror’ property.

Note that most of the examples in this document use the default value of the CSE ‘returnonerror’ property.

Result of the affected CSE methods

returnonerror | No C# Exception Occurred | C# Exception Occurred

0 (Default) 0 Explicit result -1. No APL64 exception will be thrown so that
C# exceptions can be distinguished from APL64 exceptions.
The APL64 oDM value will not be affected.

1 0 No explicit result. An APL64 exception will be thrown and
the APL64 oODM value will contain the C# exception
description.

Example #125:

When setting the value of the CSE ‘returnonerror’ property the prior value of this property will be
returned.

Example125

[ Jeself&'cse'[ Jcse 'Init' 'System'
[ ]cse 'ReturnOnError

[ ]cse 'ReturnOnError' 1

[ ]cse 'ReturnOnError

[ Jcse 'Close'
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0 Examplel2s
| Ocself+'cse'dcse "Init' "System’
2 Ocse 'ReturnOnError’
3 Ocse 'ReturnOnError’ 1
L Ocse 'ReturnOnError’
5 Ocse '"Close’
0 [<F ExamplelZ5
1 0
2 0
3 1
Ready | | | | |Clﬂssic| |Nul1
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Example #126:
The value and action of the CSE ‘returnonerror’ property is local to an instance of the CSE object. In this

example the action of the system when the CSE ‘returnonerror’ property is 0 or 1 is illustrated:

Examplel26

C1<'C1'[ Jcse 'Init' 'System'
'C1'[_]cse 'returnonerror' 0
C2<'C2'[ Jcse 'Init' 'System'
'C2'[ ]cse 'returnonerror' 1

:IF 0#'C1'[ ]cse 'ExecStmt' 'Int32 | = 12345’
"'C1'[ Jcse 'ExecStmt' 'Int32 | = 12345’ failed:"
C1] Jcse 'GetLastError' 1

:ENDIF

:TRY

'C2'[ ]cse 'ExecStmt' 'Int32 | = 12345’
:CATCHALL

"'C2'[ Jcse 'ExecStmt' 'Int32 | = 12345’ failed:"

oM

:ENDTRY

'C1'[ Jcse 'Close'
'C2'[ Jcse 'Close'
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E2! APLG4 Project: CLEAR WS — O ¥
File Edit Session Objects Debug Options Help
E | fme P Y
FRd& [ =92¢x D5 Maa. EN.
VExamplel.. & X =
w HEX(9CXDBERE WP
0 Examplellb
1 Ci~"'C1'Ocse "Init' "System'
2 'C1'Ocse 'returnonerror' 0
3 C2+'C2"'0ecse '"Inmit" "System'
4 'C2'Ocse '"returnonerror' 1
5
& :IF 02'Cl'Oecse "ExecStmt' "Int32 I = 12345°
7 "'C1'Oese "ExecStmt' 'Int32 I = 12345" failed:"
8 Cidese 'GetlastError' 1
9 :ENDIF
10
11 : TRY
12 'C2'Ocse "ExecStmt' "Int3d2 I = 12345°
13 :CATCHALL
it ""C2'lcse '"ExecStmt' 'Intd2 I = 1234%5' failed:"
15 QoM
16 :ENDTRY
17
i8 'C1'Oecse 'Clase’
i9 'C2'0cse 'Close’
0 i< Examplel2é
1 0
2 0
3 'C1'Ocse '"ExecStmt' "Int32 I = 12345' failed:
4 (1,16): error C51002: ; expected
5 'C2'0cse "ExecStmt' "Int3d2 I = 12345"' failed:
[ CSE ERROR: (1.16): error CS1002: ; expected
7 Examplel26[12] 'C2'Ocse "ExecStmt' 'Int32 I = 12345°'
B A
Illl ” NHNRDW'
Ready || || |Classic| |Num
CSE self property

The CSE ‘self’ property is a read-only property which returns the APL64 name associated with an instance
of the CSE object if that object currently exists or "' (i.e. 0p' ') if there is no CSE object associated with the
name. The value of the CSE ‘self’ property is a character scalar or vector.

Example #127:

Examplel27
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'cse'[ ]cse'lnit' 'System
[]dr []¢'cse'[ Jcse 'self'
'c'[ Jcse'Init' 'System
[]dr [ ]<'c'[ Jcse 'self'

[ ]dr [ J¢'xyz'[ ]cse 'self'

& APL64 Project: CLEAR WS — O *
File Edit Session Objects Debug Options Help
FRY@&a [ =2¢xDbasMan .  EHRI>F.
YExamplel... & X =
et _(EE X QY DG R C LT W

0 ! Examplel2?

1 cse '[Jese'Init System

2 Odr O+'cse'lese 'self

3 c'Oese'Init System

% | [Odr O+«'c'Ocse 'self

5 Odr O+ 'xyz 'Ocse 'self

7 kP Examplei27

2] cse

] cse

10 82

11 c

12 C

13 82

it

156 82

.| | New Hm'.'l
Ready | | | | |Class"|c| |Num

CSE trackevents Property

The CSE ‘trackevents’ property provides a way to have information, about the firing of C# events which
have been subscribed via the CSE, logged to the Windows Application event log, so that they can be seen
using the Windows Event Viewer. This feature is useful when testing an APL64 application system which
has subscribed to a C# event using the CSE ‘AddEventHandler’ method.

The right argument may be set to 1 (indicating true) or O (indicating false). The default value of this CSE

property is O.
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When the optional right argument is set to 1, events which have been subscribed by APL64 and have fired
will have messages sent to the Windows Application event log. Routing of event firings to the APL64
calling environment are not affected by the value of this property.

Example #128:
When setting the value of the CSE ‘trackevents’ property the prior value of this property will be returned.
Example128

[ Jeself<'C1'[ ]cse 'Init' 'System'
[ Jcse 'ExecStmt' 'using System;'
[ ]cse 'trackevents'

[ ]cse 'trackevents' 1

[ ]cse 'trackevents'

[ ]cse 'Close'

& APL64 Project: CAAPLWINIMCSE Exampl..  — O et

File Edit Session Objects Debug Options Help

FRYd &5 =2¢t D i,

VExamplel.. & X =
e CAEAX 9 Y DBER L

0 Examplel28

| Ocself='Ci'Ocse 'Init" '"System’

2 Ocse "ExecStmt' ‘using System;'

3 Ocse "trackevents'

L Ocse "trackevents' 1

5 Ocse "trackevents'

& Ocse '"Close’

<A Examplel28

TR
==

.l | MNew Row

Ready | | |Cm||:l: Ln: 0 Col: 1]| |Classic| |Nur|1

It is not recommended that the value of this property be set to 1 in a production environment because:

e User-controlled settings on the Windows Application event log may cause unexpected errors.

e Posting messages to the Windows Application event log consumes processing resources

e The CSE ‘trackevents’ property will attempt to write to the Windows Application event log, so the
APL64 session must be ‘Run As Administrator’.
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If the APL64 session is not ‘Run As Administrator’ and the ‘trackevents’ property value is set to 1, a

‘Security Policy Error’ exception will be signaled when a CSE event fires and the CSE attempts to write to
the Windows Application event log, e.g.:

Microsoft .NET Framework l‘ g

Application attempted to perform an operation not allowed by the
security policy. To grant this application the required permission,
contact your system administrator, or use the Microsoft .NET
Framework Configuration tool.

(—)

If you click Continue, the application will ignore this error and attempt
to continue.

The source was not found, but some or zll event logs could not be
searched. To create the source, you need permission to read all
event logs to make sure that the new source name is unigue.
Inaccessible logs: Security.

See the end of this message for details on invoking
just-intime (JIT) debugging instead of this dialog box. g

Exception Text
System . Security. SecurityException: The source was not found, but some or all even

at System Diagnostics.EventLog.Find Source Registration(String source, String mac

at System.Diagnostics.EventLog. Source Exists(String source, String machineName

at System Diagnostics.EventLogintemal . VerifyAndCreate Source(String sourceNan

at System Diagnostics.EventLogintemal . Write Entry(String message, EventLogEnti

at System Diagnostics.EventLog. Write Entry(String source, String message, Event] ~

< | 1 »

Besides running the APL64 session ‘As Administrator’, be sure that the Windows Application event log
properties are set so that events can be written to it:

LogProperes - pplation (ype Adminsiatve) I s . =

ubscriptions
Eull Name: Application
Log path: %SystemRoot%\System32\Winevt\Logs\Application.evtx
Log size: 20.00 MB(20,975,616 bytes)
Created: Thursday, April 01, 2010 5:23:03 PM
Modified: Friday, April 05, 2013 11:06:00 AM
Accessed: Thursday, April 01, 2010 5:23:03 PM

/| Enable logging
Maximum log size (KB ): —204305
When maximum event log size is reached: N
@ Overwrite events as needed (oldest events first)
(©) Archive the log when full, do not overwrite events

() Do not overwrite events ( Clear logs manually )

Clear Log
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Example #129:

In this example the CSE ‘trackevents’ property is set to 1. The MyClass.Add10() method exposes the
ProcessCompleted event which is subscribed by APL64 using the CSE. When this method is used, the
ProcessCompleted event is fired and handled by the programmer-defined EHFN function and the
Windows Application event log is updated with the event firing information.

Example129;S
[ |DEF 'EHFN X' 'X'

Sé&««

using System;

public delegate void ProcessCompletedEH(string s);

public class MyClass{

public event ProcessCompletedEH ProcessCompleted;

public Int32 Add10(Int32 X){ProcessCompleted?.Invoke("Fired");return X+10;}}

NN

[ Jeselfé&'cse' [ ]cse 'Init' 'System’

[ ]cse 'ExecStmt' 'using System;'

[ Jcse 'Exec' S

[ ]cse 'ExecStmt' 'var myClass = new MyClass();'

[ Jcse 'AddCustomEventHandler' 'myClass' 'ProcessCompleted' 'EHFN' "
[ Jcse 'trackevents' 1

[ Jcse 'GetValue' 'myClass.Add10(100)'

[ ]cse 'Close'
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! APLB4: CLEAR WS — O *

File Edit Session Objects Tools Options Help
FREQ& 5 =2CX Do MA N 000 DL fm e, i
VEamplel.. # X | 2

FREd. ARAX @32 = 2¢DheEE

M Examplel2:s
[ODEF 'EHFN X'

I Y GICECHO

e

Sree

using System;

public
public

delegate void ProcessCompletedEH(string s);
class MyClass{
event ProcessCompletedEH ProcessCompleted:

1
2
3
I
Sipublic
6
7
8

public

E5

Int32 Add10(Int32 X){ProcessCompleted?.Invoke("Fired");return X+10;}}

=]

10

Ocself+'cse' Ocse 'Init' 'System'

12{cse 'ExecStmt' 'using System;'
13 0cse 'Exec' §
14%i[cse 'ExecStmt' 'var myClass = new MyClass():'
15 0cse 'AddCustomEventHandler' 'myClass' 'ProcessCompleted' 'EHFN' "'
160cse 'trackevents' 1
17i0cse 'GetValue' 'myClass.Add10(100)"
18 0cse 'Close’
[C:0] Commit Changesl |Commit & Close
¢ ]
<g 0 Examplel2d
1 EHFN
2:0
30
40
5:0
6:0
& 7 >[[JC5E:cse;ProcessCompleted] EHFN
a
51110

= |

[Reaay | | |Hist: Ln: 10 col: 6| Ins |Classic| | Mum |EN_us|
P

The event is logged in the Windows Event Log:
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2] Event Viewer - [m] kS
File Action View Help
= nm |

2] Event Viewer (Local) Application  Number of events: 1,895 Actions
 Custom Views e = N
& Windows Logs Level Date and Time Source EventID Tesk Category ppl
[£] Application (i) Information 4/12/2021 3:45:28 AM .NET Runtime 1000 Mone = Open Saved Log...
[ Security 4/12/2021 8:45:28 AM NET Runtime 1000 None ¥ Create Custom View...
12/ hd4:37 :
] Setup 4/12/2021 8:44:37 AM NVWMI 3 M Import Custom View.
[ System 4712/2021 0:44:37 AM NVWMI 30
[E] Forwarded Events 4/12/2021 G:44:37 AM NVWMI 3 ClearLog...
1 Applications and Services Lo 4/12/2021 9:44:37 AM NVWMI 1m ¥ Filter Current Log...
1 Subscriptions i 4/12/2021 3:44:37 AM NV ERNA)] 1 |[E) properties
Event 1000, .NET Runtime X |@8 Find..
General Details fd Save All Events As.

Attach a Task To this Log...

Category: APL64

Eventld: 0 View 4
{6 Refresh
Custom Event Fired for abject myClass. Event : ProcessCompleted @
Help »
Event 1000, .NET Runtime -

[E] EventProperties

] Attach Task To This Event...

g Copy 4
[ Save Selected Events...

|6 Refresh
Log Name: Application H Hep »
Source: \NET Runtime Logged: 4/12/2021 8:45:28 AM

Event ID: 1000 Task Category: None

Level Information Keywords:  Classic

User: WA Computer:  8WR2333

OpCode: Info

More Information:  Event Log Online Help.

Maximizing the benefits of the CSE in an APL64 Application

.Net has been continually enhanced since Microsoft made it publicly available in 2002.

Many third-party software development organizations have created additional components for .Net. .Net
is better organized and documented than any prior implementation of the Microsoft Windows application
programming interface (APl). Often .Net features can be used to save design and programming time so
that an APL64 application system can be delivered faster with improved features and reduced cost.

To get the most out of the CSE and the Microsoft .Net it is necessary to learn about the C# programming
language. Numerous tutorials and books are available to accomplish this goal.
e Web search “Learn C#”

e Microsoft Documentation

e http://www.apress.com/microsoft/c

e http://stackoverflow.com/

APL2000 consultants are ready to provide specific help about using C#, .Net and the APL64 Ocse system
function. Contact sales@apl2000.com for more information.

Future of the CSE
APL2000 customer feedback about the CSE is encouraged and will direct future development of the CSE
facility in APL64.
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Proprietary Information

This documentation contains proprietary information of APLNext LLC, including trade secrets and
confidential information, under license to APLNow LLC. Use of this information is governed by the APL64
End User License Agreement (EULA).

Developing and deploying .Net Assemblies for use with the CSE

Sometimes it is desirable to develop and deploy a custom .Net assembly for use with the CSE. Microsoft
Visual Studio is the ideal tool for this development effort. Such .Net assemblies may be loaded into a
CSE instance using the CSE ‘LoadAssembly’ method.

Detailed CSE Examples
This section assumes that the applicable APL64 and APLNext C# Script Engine versions have been installed
to the APL64 programmer’s workstation.

These examples may illustrate multiple sequential uses of the CSE ‘ExecStmt’ method. This is done to

illustrate how the CSE can assist in developing and testing a new CSE script in a line-by-line manner.

After testing is complete, the C# statements can be gathered into:

e A CSE scriptin an APL64 rank-2 text array executed using the CSE ‘Exec’ method, or

o A CSE script file executed using the CSE ‘ExecFile’ method, or

e A .Net assembly compiled using Visual Studio and then loaded using the CSE ‘LoadAssembly’ or
‘LoadAssemblyByName’ methods.

Because the CSE is designed to use native C# source code, the universe of C# examples using the Microsoft
.Net that is available via the Internet becomes a readily-available source of tools for the APL64
programmer who investigates and masters the CSE.

In some of these examples the use of proprietary software components is illustrated. APLNext, LLC has
no business relationship with suppliers of this proprietary software. By their inclusion in this
documentation, no representation is being made as to the suitability for any purpose of these
components.

These examples are not intended to illustrate all possibilities or options available with the CSE and APL64.
The source code provided in the example, if any, is generally not suitable for production use because:

e Application-specific modifications may be necessary

e Exception handling necessary for a robust application system needs to be incorporated

e Other options available in APL64 or C# may be more suitable

Creating C Sharp Classes Methods Properties & Fields
In an instance of the CSE object it is possible to create C# classes, methods, properties and fields. The
following examples illustrate these possibilities.
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A C# field or variable is defined by its type, name and value. Stylistically a C# field is generally not exposed
as a public object of a C# class.

A C# property provides more flexibility for the programmer and can be used in more circumstances. A C#
property is often exposed as a public object of a C# class. A C# property is actually a pair of associated C#
methods to get and set the value of the property. A C# property is distinct from a C# field.

A CH# method is analogous to an APL64 function. A C# method has a specified result type and argument
type(s).

A C# class is a .Net object that is a container for the definitions of C# fields, properties and methods.

An instance of the CSE object can contain methods, properties and fields which are not defined within a
C# class. A CSE instance can contain multiple C# class, property and method definitions. It is possible to
have multiple C# methods with the same name, called ‘overloads’, however the argument structure of
each overload of the same-named method must be distinct.

Example #145:

In this example two CH# methods are defined:

e The ‘Add_10’ C# method is defined without ‘enclosing’ it a .Net class
e The ‘Mult_100’ C# method is defined in the ‘MyClass’ C# class

Because the ‘Add_10" method is defined without an ‘enclosing’ class it is deemed public and therefore
available to any object which exists in the instance of the CSE object. Because the ‘Mult_100" method is
defined within the ‘enclosing’ class ‘MyClass’, it is public, but only when referenced as a method of an
instance of the MyClass type.

Example145;S

Sé&««

using System;

double Add_10(double d){ return 10+d; }

public class Class1{

public double Mult_100(double d){ return 100*d; }

}

Class1 c = new Class1();

»»

[ Jeself<'C'[ Jcse 'Init' 'System!

[ Jcse 'Exec' S

[ ]cse 'GetValue' 'Add_10(1234)'

D[ Jcse 'GetMethods' 'c'

[ Jese 'GetValue' 'c.Mult_100(1234)'

[ Jcse 'GetValue' 'c.Mult_100(Add_10(1))'
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[ Jcse 'GetValue' 'Add_10(c.Mult_100(1))'
[ ]cse 'Close

& APLA4: CLEAR W5 — O *

File Edit Session Objects Tools Options Help

FRA&[E=?2¢iDi

|| VExamplel.. & X

[(FREdD. AAX@38 =2 ¢xXDhiE

5Example145:5

Sree

using System;

double Add_10{(double d){ return 10+d; }

public class Classi{

public double Mult_100{(double d)}{ return 100xd; }
}
Classi ¢ = new Classi();:
»5n

RMAER ORI RN W

4l

AR Rec®2@|, i, 1,

WD OO0 s O N D R

,_..
[=]

Ocself+'C'Ocse 'Init' 'System’

11 0dcse 'Exec' §
12:0cse 'GetValue' 'Add_10(1234%)'
13:a0cse 'GetMethods' 'c'
| 14%idcse 'GetValue' 'c.Mult_100(1234%)'
15 0cse 'GetValue' 'c.Mult_100(Add_10(1))"
16 0cse 'GetValue' 'Add_10(c.Mult_100(1))"

17 0cse 'Close’

[0:0] Commit Changes| |[Commit & Close
C — )
|
[N o Examplells
1:0
21244
3iSystem.Boolean Equals(System.Object obj)
4 System.Int3d2 GetHashCode()
5. System.Type GetType()
6iSystem.Double Mult_100(Double d)
7iSystem.String ToString()
8123400
91100
10:110
I
K| |
[Ready | | [Hist: Ln: 11 col: 6|Ins |Classic| | Mum [EN_US |
Example #146:

In this example in an instance of the CSE a C# static class is defined and two C# static methods are defined
in that class that are overloads of each other. Because the class and methods are static, the methods are
accessed using the class name prefix. The argument structure of the two overloads is different since one
overload takes an argument of C# type double[] and the other overload takes an argument of C# type
Int32[].
Examplel46;S
S&««
using System;
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public static class Class2

{

public static double[] AddArrays(double[] d1, double[] d2)
{

try
{
double[] d3 = new double[d1.Length];
for (Int32 | = 0;I<d1.Length;l++)
{
d3[1] = d1[1] + d2[l];
}
return d3;
}
catch (Exception e)
{
throw new Exception($"AddArrays failed:\n{e.Message}");
}
}

public static Int32[] AddArrays(Int32[] d1, Int32[] d2)
{

try

{

Int32[] d3 = new Int32[d1.Length];
for (Int32 | = 0;I<d1.Length;l++)

{

d3[1] =d1[1] + d2[I];

}

return d3;

!

catch (Exception e)

{

throw new Exception($"AddArrays failed:\n{e.Message}");
!

}

!

»»

[ Jeself&'C'[ Jcse 'Init' 'System!

[ Jcse 'Exec' S

[ Jcse 'ExecStmt' 'double[] d1;'

[ Jese 'SetValue' 'd1' (.05x15)

[ ]cse 'ExecStmt' 'double[] d2;'

[ Jcse 'SetValue' 'd2' (10.45 99.98 1234 “1234 9854)
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[ Jcse 'ExecStmt' 'Int32[] i1;'

[ Jese 'SetValue' 'i1' (10+13)

[ Jcse 'ExecStmt' 'Int32[] i2;'

[ Jcse 'SetValue' 'i2' (100+13)

[ Jcse 'GetValue' 'Class2.AddArrays(d1,d2)'
[ Jcse 'GetValue' 'Class2.AddArrays(i1,i2)'
[ Jcse 'Close'
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VExamplel4a * O X

FRA_ iRAX &R [E=92¢yxDbaEs

Examplell6: 5

Crwx

using System;

public static class Class?2

{

4l
1

public static double[] AddArrays(double[] di, double[] 42}
{

try

{

double[] d3 = new double[dl.Length];:
10 for (Int32 I = 0;I<dl.Length;I++)}

\Dm‘-lDLH-I-'mHHG

11

12 d3[I] = d1[I] = d2[I];
130}

ik return dd;

15}

16. catch (Exception e)

17,

ig8 throw new Exception($"AddArrays failed:\n{e.Message}");
19 }

20 }

21
22! public static Int32[] AddArrays(Int32[] di, Int32[] 42}
23 {

4 try

25 {

26 Int32[] d3 = new Int32[dl.Length]:
27 for (Int32 I = 0;I<dl.Length;I++)
28 {

29 d3[I] = di[I] + d2[I]:

30

31 return d3:

3z}

33; catch (Exception e)

3k |

s throw new Exception($"AddArrays failed:\n{e.Message}");
3é }

37}

38}
J0imm

L0 cself~'C'Ocse 'Init"' 'System’

41i0dcse '"Exec’ §

42 [Jcse 'ExecStmt' 'double[] 41:°

43[cse 'SetValue' 'di' (.05=15)

thi[lecse 'ExecStmt' "double[] d42:°

45 0cse 'SetValue' 'd2' (10.4%5 99.98 1234 ~123% GB5L)
46idcse 'ExecStmt' "Int32[] i1:°

47 0cse 'SetValue' "iil' (10+13)

48 [Jcse 'ExecStmt' "Int32[] i2;°'

49 Jcse 'SetValue' "i2' (100+13)

50 0cse 'GetValue' 'Class2.AddArrays(di, d2)}’

51iJcse 'GetValue' 'Class?2.AddArrays(il,i2)}’

52i0ecse 'Close’

[52:12] |Commit Changes| [Commit & Close
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[ APL64: CLEAR WS _ 0 %

‘Eile Edit Session Objects Tools Options Help
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FRAd & [T QC MBSl
|KE o Examplel46
10
[ 20
3.0
40
| 50
| 60
7.0
8.0
9.0
[ 1i0i10.5 100.08 123%.15 ~1233.8 9854.25
| 11112 114 116
12 |
I3l |
|Ready | | |Hist: Ln: 12 Col: 6|Ins |Classic| | Num | EN_US |

Example #147:

In this example the C# class ‘Class1’ includes the definitions of:
o The C#field ‘I

e The C# properties ‘IP1’ and ‘1P2

Examplel47;S

S&««

using System;

public class Class1{

public Int32 1 = 10;

//" Field

public Int32 IP1{get;set;}

//" Property with implicit backing property
private Int32 _IP2;

public Int32 IP2{get{return _IP2;}set{ IP2=value;}}
// Property with explicit backing property _IP2

}
Classl cl = new Class1();

»»

[ Jeself¢&'C'[ Jcse 'Init' 'System!
[ Jcse 'ExecStmt' 'using System;'
[ Jese 'Exec'S
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[ Jcse 'SetValue' 'c1.1' 12345
[ Jcse 'SetValue' 'c1.IP1' 666
[ Jcse 'SetValue' 'c1.1P2' 999
[ ]cse 'Getvalue' 'cl.I'

[ Jcse 'GetValue' 'c1.IP1'

[ ]cse 'GetValue' 'c1.1P2'

[ Jcse 'Close'

= APLB4: CLEAR WS — O *

Eile Edit Session Objects Tools Options Help

FERL& 5= ¢ o Dt & daw, i DR ime e

VExamplel... 4 Xl v
FRY.AYUX 802795 9C %X DAEE MAR Q@ ||
D Examplell7:5
1 R
2iusing System:
3ipubliec class Classi{
Yipublic Int3d2 I = 10:
5://" Field
6ipublic Int32 IPi1{get;set:}
1://* Property with implicit backing property
B8iprivate Intd2 _IP2;
Opublic Int32 IP2{get{return _IP2;:}set{_IPZ=vazlue:}}
10i/#™ Property with explicit backing property _IP2
11}
12iClassi ¢l = new Classi():
13inn
14 Ocself+"C'Ocse '"Init' 'System’
150cse "ExecStmt' ‘using System;'
16 0Jcse '"Exec' §
17 0cse 'SetValue' 'ei1.I' 12345
18 0cse 'SetValue' 'cl.IP1' 666
19 0cse 'SetValue' 'ci.IP2' 555
20:0cse 'GetValue' 'ci.I'
21 0cse 'GetValue' 'ci.IPi’
22 0cse 'GetValue' 'ci.IP2’
230cse 'Close’
24
[24:0] Commit Changesl |Ccmmit & Close|
C — J
0 Examplell’ p
1:0
2:0
3:0
L]
5:0
6:i12345
7:666
8:999
v
K |
|Ready | | |#ist: Ln: 9 col: 6| 1ns |cClassic| | Num |EN_us |
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E

xample #148:

In this example the CSE script ‘S’ defines:

The C# double field ‘D3’ without explicitly specifying its value. The CSE ‘GetValue’ method returns 0
which is the default value for a .Net double.

The C# double property D1 with a ‘get’, but no ‘set’ accessor method. The CSE ‘GetValue’ method
returns the default double value of 0, but the CSE ‘SetValue’ method causes C# to throw an exception
because there is no ‘set “ accessor.

The CH double property D2 with no explicit ‘get’, but with a ‘set’ accessor method. The CSE ‘SetValue’
method causes C# to throw an exception because there is no ‘get’ accessor.

Example148;S

S&««

using System;

private double D1 =9998.23;
public double D1{get{return _D1;}}
private double D2;

public double D2{set{ D2=value;}}
public double D3;

»»

[ Jeself<'C'[ Jcse 'Init' 'System'

[ ]cse 'returnonerror' 0

[ Jcse 'ExecStmt' 'using System;'

[ Jcse 'Exec' S

[ ]cse 'GetValue' 'D3'

[ Jcse 'GetValue' 'D1'

:IF 0#[ ]cse 'SetValue' 'D1' 24.56
"[ ]Jcse 'SetValue' 'D1' 24.56 failed:"
[ Jcse 'GetlastError' 1

:ENDIF

[ ]cse 'SetValue' 'D2' "1243.45
:TRY

[ ]cse 'GetValue' 'D2'

:CATCHALL

"[ Jcse 'GetValue' 'D2' failed:"

[ DM

:ENDTRY

[ ]cse 'Close'
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FRY. AAX &[5 =9 i i,

Examplelt8:5

S+erer

using System:

private double _D1 = 9998.23:
public double Di{get{return _Di;}}
private double _D2;

public double D2{set{_D2=value;}}
public double D3;

P

Oeself+'C'dese 'Init" "System’

10! [Ocse 'returnonerror' 0

11! [cse "ExecStmt' ‘using System;'
12! [Ocse "Exec' S

13! [Ocse 'Get¥Value' 'D3°

1% [cse 'Get¥Walue' 'D1°

15 :IF O#[cse 'Set¥Yalue' 'D1" 24.56

Rl =N R SR L R S T R

16 "Ocse '"SetValue' 'DiI' 24%.56 failed:"
i7 Ocse 'GetlLastError' 1

i8 :ENDIF

19! [cse '"SetValue' 'DZ2' T1243.45

20 : TRY

21 Ocse '"Get¥alue' 'D2°
22 : CATCHALL

23 "MNcse "Get¥alue' 'DZ2' failed:"
24 oM
25 :ENDTRY

Ocse Pclosefl

[26:12] |Commit Changes| |Commit & Close
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FRA&8[DE=2C Do S &N, 00D DRE i wemiye el S,
[
1 C )]
R o Exampleit8

1:0

2:0

30

40

5i9998.23

6ilcse ‘SetValue' 'D1' 24%.56 failed:

7:Message: (1,1): error C50200: Property or indexer 'D1' cannot be assigned to -- it is read only

8.0

9ifcse 'GetValue' 'D2' failed:

[
=

CSE ERROR: Message: (1,1): error C50154%: The property or indexer 'D2' cannot be used in this context because it lacks t

11 he get accessor

12iStackTrace: at Microsoft.CodeAnalysis.Scripting.ScriptBuilder.ThrowIfAnyCompilationErrors(DiagnosticBag diagnostics, D
13 jagnosticFormatter formatter)

it at Microsoft.CodeAnalysis.Scripting.SeriptBuilder.CreateExecutor[T](ScriptCompiler compiler, Compilation compilation,
i5 Boolean emitDebugInformation, CancellationToken cancellationToken)

i6 at Microsoft.CodeAnalysis.Scripting.Script’1.GetExecutor(CancellationToken cancellationToken)
17 at Microsoft.CodeAnalysis.Scripting.Seript’™1_RunFromAsync(SeriptState previousState, Fune'2 catchException, Cancellati

18 onToken cancellationToken)
19 at Microsoft.CodeAnalysis.Scripting.ScriptState.ContinueNithAsync(String code, ScriptOptions options, Func'2 catchExce
20 ption, CancellationToken cancellationToken)

| 21 at APLNext.Cse.ScriptEngine.ScriptHost2.GetValue(String vername) in C:\Users\joebl\source\repos\APLNow LLC\APL&4\NetCo
22 re\Engine\APLNext.Cse.ScriptEngine\ScriptHost2.cs:line 700

23 InnerExceptionMessage:

24 InnerExceptionStackTrace:

25 Examplei48[21] [cse 'GetValue' 'D2'
26 -

[Raady | | |uist: Ln: 27 col: &|Ins [Classic|  |mum [EN_US |

Example #172:

In this example the CSE script ‘Script172’ defines and creates an instance ‘c1’ of the class ‘Class1’ with
e A public property ‘sProp’ with a setter

e A private ‘back’ property ‘_sProp’

e A method ‘USEsProp’ which uses _sProp

The ‘Example172’ function uses the class instance ‘c1’ to set the value of the ‘sProp’ property and execute
the ‘USEsProp’ method.
Examplel72;S
Sé&««
public class Class1
{
private string _sProp;

public string sProp

{

set

{

_sProp=value;

}

}

public string USEsProp(string preFix)
{
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return preFix+_sProp;
}
}
Classl cl = new Class1();
»»N
[ Jeself<'C'[ Jcse 'Init' 'System'
[ Jcse 'ExecStmt' 'using System;'
[ Jcse 'Exec'S
[ Jcse 'SetValue' 'cl.sProp' «ABCD»
[ ]cse 'GetValue' 'c1.USEsProp("MyPrefix: ")’
[ ]cse 'Close'

71 APLG4: CLEAR WS _ =] %
File Edit Session Objects Tools Options Help

FRA&[E =2t DS MAQ L0 UEEE fmEmmvt PG S

|| VExamplel.. 4 X ¥

FREY_ AUX 8892 X DaEKM AR 0@ ®as|n | (w0 G

Ekamplal?2;5
15+
2ipublic class Classi
3{

private string
public string

4
5
6 {
7
a

_sProp:
sProp

set

{

g _sProp=value:

1o}

1t}

12; public string USEsProp(string preFix)
13 {

iy return preFix+_sProp;

15}

16}

17 Classl el = new Classi();
18im»

| 19 0cself~"'C'Ocse 'Init' 'System’
20i0cse "ExecStmt' 'using System;
21 0cse "Exec' S

22 0cse 'SetValue' 'cil.sProp' «ABCD»

23 0cse 'GetValue' 'cl.USEsProp("MyPrefix: ")'
2% ese 'Close’

[0:01 ICommit Changes| |Commit & Close
[
(4] Examplel72
1:0
2:0
3:0
.|+Hyprefix: ABCD
5
| |
|Ready | | |Hist: Ln: 5 Col: &|Ins |Classic|  |mum |EN_US |

.Net Class with a Property of Type Object

It is possible to define a class with a property of type object and use the CSE ‘GetValue’ and ‘SetValue’
methods to modify and retrieve the value of this property. The object type is the base class of all .Net
objects, so this means that the ‘implied’ type of this property can be changed using CSE technology.

Example #149:
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In this example the instance class ‘Class1’ and the pObj property are defined in the CSE script. When an
instance of the Classl class is created, the pObj property values can be set and retrieved by the CSE
‘SetValue’ and ‘GetValue’ methods. Because the defined type of the pObj property of the Class1 class is
object, its value can be set to any data type which APL64 can send.

Example149

S<'using System;'

S<S[ JOVER'public class Class1{public object pObj{get;set;}}'
S<S[ JOVER'Class1 c1 = new Class1();'

[ Jeself<'C'[ Jcse 'Init' 'System'

[ Jcse 'Exec' S

[ ]ese 'SetValue' 'c1.pObj' 'abed'

[ Jcse 'SetValue' 'c1.pObj' «abcd»

[ ]ese 'GetValue' 'c1.pObj'[ Jcse 'SetValue' 'c1.pObj' 12345
[ ]cse 'GetValue' 'c1.pObj'

[ Jcse 'SetValue' 'c1.pObj' 123.45

[ ]ese 'GetValue' 'c1.pObj'

[ Jcse 'SetValue' 'c1.pObj' ((2 3p16) 'abcd' (10+110) 99)

[ ]ese 'GetValue' 'c1.pObj'

[ ]cse 'Close'
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File Edit Session Objects Debug Options Help

FRd& [ =2¢xbas . EHI.

VExamplel... & X

AuUX 8002y baES MA R, .
Examplell9

S5+~'using System:'

S+SO0VER 'public class Classi{public object pObj{get;set;}}’
S+S[OOYER'Classi cl = new Classi();'

Ocself+'C'Ocse "Init' 'System’

Ocse "Exec' §

Ocse 'SetValue' '"ci.pObj
Ocse 'GetValue' '"ci.pObj’

Ocse '"SetValue' 'ci.pObj" 12345

Ocse '"GetValue' 'ci.pObj'

10 Ocse 'SetValue' 'ci.pObj" 123.45

11 Ocse 'Get¥alue' 'ci.pObj’

12! [Ocse 'Set¥alue' 'cil.pOb3" ({2 3Jpr6) "abcd' (10+:10) 99)
13 Ocse 'Get¥Value' 'ci.pObj’

i% [cse 'Close’

'abecd’

MOOCD s O LT S R e (O

<B Examplelk9
0
0
abcd
0
12345
0
123.45
0
abed 11 12 13 1% 15 16 17 18 19 20 99

Lol =R =T B+ SO S B S PRI o e ]

123
0 ' 5 6

III| H NHHROW|

Ready Classic Num
R |

Using JSON with APL64 via the CSE

Example #155:

JSON (Javascript Object Notation) is a less verbose serialization compared to XML serialization. Several
.Net assemblies are available to parse, query and construct JSON data. This example uses the Newtonsoft
Json open source .Net package.

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #305


http://www.json.org/
http://www.json.org/

In this example sample Json format data is created, accessed and updated. Using .Net Ling and properties,
the Json format data can be queried and updated. In this example three CSE scripts are used to create
the CSE instance features.

Examplel155;S
[ Jeself&'C' [ ]cse 'Init' 'System' 'System.Text.Json'

S&««

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text.Json;

public class FoodTypeOption

{
public string FoodTypeName {get; set; }
public string FoodTypeOrigin {get; set;}
public string FoodTypeUnit {get; set;}
public double FoodTypePrice {get; set;}

}
public class FoodTypeOptions

{
public string FoodName {get; set;}

public DateTime FoodLastUpdated {get;set;}

public List<FoodTypeOption> FoodTypeOptionsList {get; set;} = new List<FoodTypeOption>();
1
public class Foods
{
public List<FoodTypeOptions> FoodsList {get; set;} = new List<FoodTypeOptions>();
public static Foods DeSerializeFoodsFromJson(string foodsString)

{

return JsonSerializer.Deserialize<Foods>(foodsString);

}

public static string SerializeFoodsAsJson(Foods foods)

{

return JsonSerializer.Serialize(foods);
}
}

»»

[ Jese 'Exec' S

) Create .Net classes and json serialize/deserialize methods for Foods class
(©) The .Net Ling tools are now available
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S&««
var foods = new Foods()
{
FoodsList = new List<FoodTypeOptions>()
{
new FoodTypeOptions()
{
FoodName = "seafood",
FoodlLastUpdated = DateTime.Parse("2021-01-21T00:00:00"),
FoodTypeOptionsList = new List<FoodTypeOption>()
{
new FoodTypeOption()
{
FoodTypeName = "Beau Soleil Oyster",
FoodTypeOrigin = "Neguac, NB, Canada",
FoodTypeUnit = "each",
FoodTypePrice = 0.75
2
new FoodTypeOption()
{
FoodTypeName = "MA Little Neck Clam",
FoodTypeOrigin = "Nauset Inlet, MA, USA",
FoodTypeUnit = "each",
FoodTypePrice = 0.56
2
new FoodTypeOption()
{
FoodTypeName = "Peconic Bay Scallop",
FoodTypeOrigin = "Peconic Bay, NY, USA",
FoodTypeUnit = "pound",
FoodTypePrice = 19.95

}
2
new FoodTypeOptions()
{
FoodName = "mushrooms",
FoodLastUpdated = DateTime.Parse("2021-01-31T00:00:00"),
FoodTypeOptionsList = new List<FoodTypeOption>()

{
new FoodTypeOption()
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FoodTypeName = "Italian Porcini",
FoodTypeOrigin = "Puglia, IT",
FoodTypeUnit = "gram",
FoodTypePrice = 11.22

2

new FoodTypeOption()

{
FoodTypeName = "Polish Pfefferlinge",
FoodTypeOrigin = "Wroclaw, PL",
FoodTypeUnit = "gram",
FoodTypePrice = 7.56

2

new FoodTypeOption()

{
FoodTypeName = "Washington State Morel",
FoodTypeOrigin = "Seattle, WA, USA",
FoodTypeUnit = "ounce",
FoodTypePrice = 22.95

2

NN

[ Jcse 'Exec' S

) Create a Foods class instance with sample data

100 >jsonFoods<-[ |cse 'GetValue' 'Foods.SerializeFoodsAsJson(foods)'
O)1 Get the json-serialized foods info as a string
(0| Display first 100 characters

'FoodNames: ', [ ]cse 'GetValue' '(from e in foods.FoodsList select e.FoodName).ToArray()'
O)T Use .Net Ling and SQL language

'Seafood Types: ', [Jcse 'GetValue' ‘'foods.FoodsList[0].FoodTypeOptionsList.Select(elt
elt.FoodTypeName).ToArray()'
O)T Use indexing on the FoodsList collection and then link with lambda expression

&[ Jcse 'ExecStmt' 'var scallop = foods.FoodsList[0].FoodTypeOptionsList[2];'
O\ Define scallop object using indices on foods object and its children
scallopIinfo&-[ Jcse 'GetValue' 'scallop.FoodTypeName'
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scallopInfo<-scalloplinfo,[ ]cse 'GetValue' 'scallop.FoodTypePrice'
scallopInfo&scalloplnfo,[ Jcse 'GetValue' 'scallop.FoodTypeUnit'
'Name: ',scallopInfo[1],' Price: ',( ¢ scallopinfo[2]),'/',scallopinfo[3]
[ ]ese 'ExecStmt' 'scallop.FoodTypePrice = {0} 21.99

O)1 Update the price of scallop

'Updated Scallop Price: ',[ Jcse 'GetValue' 'scallop.FoodTypePrice'

S&««
public string GetScallopInfo()
{
var res = String.Empty;
var foodTypeOptions = foods.FoodsList.First(e => e.FoodName == "seafood");
if (foodTypeOptions != null)
{
var foodTypeOption = foodTypeOptions.FoodTypeOptionsList.First(e => e.FoodTypeName == "Peconic
Bay Scallop");
if (foodTypeOption != null)

{
res = S"{foodTypeOption.FoodTypeName} Price:
{foodTypeOption. FoodTypePrlce}/{foodTypeOpt|on FoodTypeUnit}";
}
}
return res;
1

NN

()1 CSE Script to obtain scallop info using ling and lambda expressions

[ Jcse 'Exec' S

[ Jcse 'GetValue' 'GetScalloplnfo()'

100 >jsonFoodsUpdated<-| |cse'GetValue' 'Foods.SerializeFoodsAsJson(foods)'

O)" Get json-serialize updated foods info
(0] Display first 100 characters

[ ]cse 'Close'
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File Edit Session Objects Tools Options Help
- P B rex N =
FRYSPE=2C X DoEdaw . i D E T iE Wy
<H 0 Examplel5s

1.0

2:0

3 {"FoodsList":[("FoodName“:"seafood”,"FoodLastUpdated":”2021-01—21T00:00:00”,"FoodTypeOptionsLT

4 FoodNames: seafood mushrooms

55eafood Types: Beau Soleil Oyster MA Little Neck Clam Peconic Bay Scallep

6:Name: Peconic Bay Scallop Price: 19.95/ pound

70

8 Updated Scallop Price: 21.99

90

10:Peconic Bay Scallop Price: 21.99/pound

11 {"FoodsList":[{"FoodName“:"seafood”,"FoodLastUpdated":”2021-01—21T00:00:00”,"FoodTypeOptionsLT

st":[{

st":[{

L JE3|

|Ready | | |Hi5t: Ln: 12 Col: 6|Ins |Class"|c|

| tum | En_us |

The json format sample data in Notepad++:
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@ *C\Junk\FoodsList.json - Motepad++ [Administrator]
Eile Edit

Search VMiew Encoding Language Settings Tools Macre Run Plugins  Window

cEHBeR LAl simDhoeinyleax| BRI EDERNa | ®| @B ~

O >
+ ¥ X

|=| FoodsListjson £ E]l

1
2 "FoodsList": [
2 == {
4 "FoodNams": "scsafood",
5 "FoodLastUpdated": "2021-01-21T00:00:00",
& E "FoodTypsOptionsList": [
7 == {
a "FoodTypeNams": "Beau Soleil Oyster",
3 "FoodTypeOrigin™: "Neguac, NBE, Canada",
10 "FoodTypeUnit": "each",
11 "FoodTypePrice™: 0.75
12 = ba
13 = {
14 "FoodTypeNams": "MA Little Neck Clam",
15 "FoodTypeOrigin®™: "Nauset Inlet, MA, USA",
16 "FoodTypeUnit": "each",
17 "FoodTypePrice": (.56
18 £ e
15 = {
20 "FoodTypeName": "Peconic Bay Scallop”,
21 "FoodTypeCOrigin": "Peconic Bay, N¥, USA",
22 "FoodTypeUnit": "pound",
23 "FoodTypePrice": 15.55
24 L ]
25 - ]
26 & be
27 = {
28 "FoodNams": "mushrooms",
259 "FoodLastUpdated": "2021-01-31T00:00:=00",
30 %—% "FoodlypeOptionsList": [
311 E {
3z "FoodTypeNams": "Italian Porcini",
33 "FoodTypeCrigin": "Puglia, IT",
34 "FoodTypeUnit": "gram",
35 "FoodTypePrice": 11.22
36 £ e
37 = {
38 "FoodTypeName": "Polish Pfefferlinge",
35 "FoodTypeOrigin": "Wroclaw, FL",
a0 "FoodTypeUnit": "gram",
41 "FoodTypePrice": 7.56
42 - b,
43 El {
44 "FoodTypeNams": "Washington State Morel",
45 "FoodTypeOrigin™: "Seattle, W&, USA",
45 "FoodTypeUnit": "ounce",
a7 "FoodTypePrice™: 22.55
48 B }
as L ]
50 B }
51 _—
52 =
JSOM file  length: 1,237 lines: 52 Ln: 52 Col2 Pos 1,238 Windows (CRLF)  UTF-2 INS
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Using the CSE and .Net to obtain the contents of a web page
Example #156:
In this example:

.Net HttpClient will be used to access a public web page and capture its content in APL64
Using a .Net asynchronous Task in the CSE
Passing the APL64 string URL as the url argument to the GetWebPage() method

Using the CSE GetValue action to obtain a .Net ValueTuple as an APL64 vector of values. APL64 cannot
set the values of a ValueTuple from an APL vector, because APL64 converts an APL vector to a .Net

vector.

Examplel56;S

[ Jeself&'C'[ Jcse 'Init' 'System' 'System.Globalization' 'System.Net.Http' "System.Threading.Tasks"
S&««

using System;

using System.Globalization;

using System.Net.Http;

using System.Threading.Tasks;

using System.Collections.Generic;

public class GetWebPageClass
{

public static (string result, bool hasErr, string errMsg) GetWebPage(string url)

{
return Task.Run(()=> FetchWebPageAsync(url)).GetAwaiter().GetResult();

public static async Task<(string result, bool hasErr, string errMsg)> FetchWebPageAsync(string url)

{
// This Task returns a ValueTuple

varresult="";
var hasError = false;

nn,
’

var errMsg =

using (HttpClient client = new HttpClient())

{
try

{

HttpResponseMessage response = await client.GetAsync(url);
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response.EnsureSuccessStatusCode();
//" Exception thrown for non-success status codes
result = await response.Content.ReadAsStringAsync();
return (result, hasError, errMsg);
}
catch (Exception e)
{
hasError = true;
errMsg = e.Message;
return (result, hasError, errMsg);

}
}

»»

[ Jcse 'Exec' S

X< [ ]cse'GetValue' 'GetWebPageClass.GetWebPage("{0}})' «http://www.apl2000.com»
:IF 20X

"Exception occurred: ",<3DX

:else

"1st 100 chars. of response text: ",1007>1>2X

:endif
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FRY_ CAEX@2 0= 2y haEE AR ? Qe@®)|of| B iR EET | [ ][4
0 Examplel56;5
1! [eself«'C'cse 'Init' 'System' 'System.Globalization' 'System.Net.Http' "System.Threading.Tasks"
2 S
3 using System;
L using System.Glebalization;
5 using System.Net.Http:
-] using System.Threading.Tasks;
7 using System.Collections.Generic;
8
9 public cless GetWebPageClass
100 {
i1
12 public static (string result, bool hasErr, string errMsg) GetWebPage(string url)
13
return Task.Run(()=> FectchWebPageAsync(url)).GetAwaiter().GetResult();
15
16
17 public static async Task<(string result, bool hasErr, string errMsg)> FetchWebPageAsync(string url)
i8
19 // This Task returns a ValueTuple
20 var result = "";
21 var hasError = false;
22 var errMsg = "";
23
24 using (HttpClient client = new HttpClient())
25
26 try
27 {
28 HttpResponseMessage response = await client.GetAsync(url);
29 response.EnsureSuccessStatusCode();
30 //* Exception thrown for non-success status codes
31 result = await response.Content.ReadAsStringAsync();
32 return (result, hasError, errMsg);
33 }
34 catch (Exception e)
35 {
36 hasError = true;
37 errMsg = e.Message;
38 return (result, hasError, errMsg);
39 }
40 }
41 }
42}
43 »¥»
[ Ocse 'Exec' S
45 X<[Jcse'GetValue' 'GetWebPageClass.GetWebPage("{0}})' «http://www.apl2000.com»
ke :IF 25X
47 "Exception occurred: ",<32X
E2-] ielse
49 "1st 100 chars. of response text: ",100t>1sX
50 :endif
‘ [4:30] [Commit Changes| [commit & Close] ‘
i APLE4: CLEAR WS - (m] X 1

File Edit Session Objects Iools Options Help

ERG&FE =9y hn: CIED AT L 2 (o) e ) 40 (4 (4] CF QDB e & o § L0 WY 7| .
[ ]
¢ — )
<F o Examplel5é
10
"Zéist 100 chars. of response text: <!DOCTYPE htmlL PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtmli-str
3

|Ready || |Hist: Ln: 3 col: &|Ins |Classic| | Num |EN_uUS|

Using the CSE to parse XML using Ling

Example #157:

In this example an XML document will be created, loaded and the values of specific elements of that
document queried and modified using the Ling to Xml query features of .Net.

The APL64 ‘Examplel57’ function using Ling expressions:
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e Obtains selected values in the XDocument

e Updates a selected value in the XDocument

e Saves the XDocument to a physical Xml-format file
e Loads the file into an XDocument

Check out the quick summary of Ling (Language Integrated Query) in the Microsoft .Net. Complete
documentation of Ling is available on MSDN.

The APL64 [ |XML system function is a convenient alternative to using the CSE to parse XML-format
documents.

Examplel57

[ Jeself&'C' [ ]cse 'Init' 'System' 'System.Core' 'System.Xml' 'System.Xml.Ling'
S&««

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Xml.Ling;

XDocument xDoc = new XDocument();

xDoc.Declaration = new XDeclaration("1.0","UTF-8", "true");
xDoc.Add(new XElement("root", new XAttribute("adminld", "Salmon")));
xDoc.Element("root").Add(new XElement("Plans"));
XElement xElt = new XElement("Plan");

xElt.Add(new XAttribute("planNo", "1"));

xElt.Add(new XElement("PlanName", "Plan#1"));
xElt.Add(new XElement("PlanSize", 150));
xDoc.Element("root").Element("Plans").Add(xElt);

XElt = new XElement("Plan");

xElt.Add(new XAttribute("planNo", "2"));

xElt.Add(new XElement("PlanName", "Plan#2"));
xElt.Add(new XElement("PlanSize", 24));
xDoc.Element("root").Element("Plans").Add(xElt);

»»

[ Jcse 'Exec' S

xDocé-[ |cse 'GetValue' 'xDoc.ToString()'

O)T Get the string representation of the XDocument

'XDocument created in the CSE script: '

xDoc~[ ]tclf

'Value of the "adminld" attribute of the "root" element:', []cse 'GetValue'
'xDoc.Element("root").Attribute("adminld").Value'
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'PlanName values in the document:', D[ Jcse 'GetValue' 'xDoc.Descendants("Plan").Select(e =>
e.Element("PlanName").Value).ToArray()'
'PlanSize values in the document:', D[ Jcse 'GetValue' 'xDoc.Descendants("Plan").Select(e =>
(Int32)e.Element("PlanSize")).ToArray()'
(0] M Use Ling to obtain selected values using Ling statements
'Plan#2: PlanSize: Current value:', [ |cse 'GetValue' 'xDoc.Descendants("Plan").Where(e =>
e.Element("PlanName").Value == "Plan#2").First().Element("PlanSize").Value'
'Set Plan#2: PlanSize to 28:'
&[Jese 'ExecStmt' 'xDoc.Descendants("Plan").Where(e => e.Element("PlanName").Value ==
"Plan#2").First().Element("PlanSize").Value = "{0}"' 28
'Plan#2: PlanSize: Updated value:', []cse 'GetValue' 'xDoc.Descendants("Plan").Where(e =>
e.Element("PlanName").Value == "Plan#2").First().Element("PlanSize").Value'
(0] M Use Ling statement to check before and after values of a modified value
[ ]cse 'Close'
VExample157 ~ 0 x
IFRd_ AAX8f[E=?2¢C Lt haER ME R P Re®o@®|of i | TENEETET  fom il [ [ [y ¢
M ekemplels?
1 0cself~'C' Ocse 'Init' 'System' 'System.Core’' 'System.Xml' 'System.Xml.Ling'
2 S~ee
3lusing System;
% using System.Collections.Generic;
5iusing System.Ling:
6 using System.Text:
Tiusing System.Xml.Ling:
8 XDocument xDoc = new XDocument():
9 xDoc.Declaration = new XDeclaration("1.0","UTF-8", "true");
10:xDoc.Add(new XElement("root”, new XAttribute(”adminId”, "Salmon®)));
11 xDoc.Element("root”).Add(new XElement("Plans”));
12 XElement xELlt = new XElement("Plan”);
13 xElt.Add(new XAttribute("planNo" "))
14ixELt.Add(new XElement("PlanName",
15 xELlt.Add(new XElement("PlanSize", 1
16 xDoc.Element ("root").Element("Plans”)
17 xELt = new XElement("Plan”);
18:xElt.Add(new XAttribute("planNo®, "2"));
19 xElt.Add(new XElement("PlanName", "Plan#2")):
20/ xElt.Add(new XElement("PlanSize", 2%));
21 xDoc.Element("root”).Element("Plans®).Add(xELt);
22 inn
23 0cse "Exec' §
2% xDoc+[Jcse 'GetValue' 'xDoc.ToString()’
25 at Get the string representation of the XDocument
i? ‘XDocument created in the CSE script: '
28 xDoc~Otel f
29! 'Value of the "adminId” attribute of the "root” element:', Ocse 'GetValue' 'xDoc.Element("root”).Attribute(”adminId”).Value'
30 'PlanName values in the document:', =[lcse 'GetValue' 'xDoc.Descendants("Plan”).Select(e => e.Element("PlanName").Value).ToArray()"
31 'PlanSize velues in the document:’, slcse 'GetValue' ‘xDoc.Descendants("Plan”).Select(e => (Int32)e.Element("PlanSize”)).ToArray()"
32ia tUse Ling to obtain selected values using Ling statements
33 ‘Plan#2: PlanSize: Current value:', [ecse 'GetValue' 'xDoc.Descendants("Plan”).Where(e => e.Element("PlanName”).Value == "Plan#2").First().Element("PlanSize").Value'
35 'Set Plan#2: PlanSize to 28:'
36 ~[lcse "ExecStmt' 'xDoc.Descendants("Plan”).Wherel(e => e.Element("PlanName").Value == "Plan#2").First().Element("PlanSize”).Value = "{0}""' 28
37 'Plan#2: PlanSize: Updated value:', [cse 'GetValue' 'xDoc.Descendants("Plan”).Where(e => e.Element("PlanName”).Value == "Blan#2").First().Element("Plan5ize”).Value'
38 A tUse Ling statement to check before and after values of a modified value
39 0cse 'Close’

10:11 (Commit Changes] [Commit & Close
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[ APL64: CLEAR WS — 0 ¢

File Edit Session Objects Tools Options Help

FRd & [NE=92¢ At DB AR,

41
41
41

<H 0 Examplels?
1:0
2 XDocument created in the C5E script:
Jdi <root adminId="S5almon"=
L <Plans=
5 <Plan planNo="1"=
G <PlanName=Plan#l</PlanName=
7 <PlanSize=150</PlanSize=
a8 <fPlan=
9 <Plan planNo="2"=>
10 «PlanName=Plan#2</PlanName=
11 <PlanSize=24<fPlanSize>
12 <fPlan=
13 <fPlans=
14i<froot=
15:¥alue of the "adminId" attribute of the "root" element: Salmon
16:PlanMame values in the document: Plan#l Plan#
17:Plan5ize wvalues in the document: 150 24
18:Plan#2: PlanSize: Current wvalue: 24
m{-.ez Plan#2: PlanSize to 28:
20 Plan#2: PlanSize: Updated value: 28
21
A |
|Ready | | |Hist: Ln: 19 col: 27|Ins |Classic| | Num |EN_us |
| i

Details of the C# Event Args Object

Example #162:

When a C# object event has been subscribed by APL64 via the CSE ‘AddEventHandler’ method and that
C# event fires, the APL64 application-specific event handler function is executed. That event handler
function receives information, via its required right argument, about the event which fired. The
information in that right argument can be used by the APL64 event handler function to process that event
using both the state of the APL64 environment and the state of the CSE instance which contains the C#
object which fired the event.

The 5™ element of that right argument is an array whose 1% column provides the event argument property
names. The .Net event argument properties will vary depending on the .Net event which is subscribed by
APL64. If an event argument property value has a .Net data type which has an analogous APL64 data type,
the 2™ column of that array contains that property value. Using this array, the value of many event
argument property values can be easily accessed by the APL64 event handler function.
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Sometimes the event argument property has a value with a .Net data type that has no analogous APL64
data type. In this case the value in the 2" column of the array is the message ‘See _cseEvt for this object’.
If it is necessary for the APL64 event handler function to get or set the value of such an event argument,
the 4™ element of the right argument of the APL64 event handler function can be used.

The 4™ element of the right argument provided by the CSE to the APL64 event handler function is the key
in the .Net dictionary (_cseEvt) of the event argument property object. Using CSE methods it is possible
determine the object model of such an event argument property object.

In example #162 the event arguments returned to the APL64 programmer-defined event handler function
when ‘MyEvent’ is fired as a result of using the Class1.MyMethod() method, include a .Net DateTime value
which does not have an analogous representation in APL64. With this knowledge the DateTime value can
be coerced in .Net to a text vector, e.g. ‘mm/dd/ccyy’, and consumed by APL64.

APL64 EventArgsDetails function is called several times with different arguments in the Example162EH
event handler function to illustrate how to use the CSE-provided information.

Be sure to carefully examine the APL64 EventArgsDetails function that illustrates techniques for working
with the C# _cseEvt dictionary which contains the C# eventargs object.

Create the Example162 function using this definition:

Examplel62
Sé&««
using System;
public class Classl
{
public delegate void MyEventDelegate(object sender, MyEventArgs e);
public event MyEventDelegate MyEvent;
public string MyMethod(string arg)
{
MyEvent?.Invoke(this, new MyEventArgs("MyEvent Fired", DateTime.Now));
return "MyMethod arg: "+arg;
}
}
public class MyEventArgs:EventArgs

{
public MyEventArgs(string _sv, DateTime _dt)

{
SV=_sV;
dt=_dt;
}
public string sv{get;set;}
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public DateTime dt{get;set;}
}
»»

[ Jeself<'C'[ Jcse 'Init' 'System'

[ Jcse 'Exec'S

[ ]Jcse 'ExecStmt' 'var c1 = new Class1();'

[ ]Jcse 'AddEventHandler' 'c1' 'MyEvent' 'Example162EH' 'appArg'
'c1.MyMethod(100): ', ¢ [ Jcse 'GetValue' 'c1.MyMethod("argFromAPL")'

VExamplel62

OiExamplelf?

1i5+wx

2iusing System;
dipublic class Classi
b
5! public delegate void MyEventDelegate(object sender, MyEventhArgs e):

6: public event MyEventDelegate MyEvent:

7. public string MyMethod(string arg)

B {

9 MyEvent?.Invoke(this, new MyEventArgs("MyEvent Fired", DateTime.Now)}):
10 return "MyMethod arg: "+arg:

11: }

12

P
J

13:public class MyEventArgs:EventArgs

o ¢

15! public MyEventArgs(string _sv, DateTime _dt)
16 {

17 EV=_EV;

18 dt=_dt;

19: }

20} public string sv{get:set;}
21! public DateTime dt{get:set;}
22}

23 inm

24 deself+~"'C'Ocse "Init' 'System’
25 0cse "Exec' §

-

O

FRY, AEUX @880 0=92CxbaEs Maa i

b4

=

26i0cse "ExecStmt' 'var cl = new Classi():'
27 0cse 'AddEventHandler' ‘cl' 'MyEvent' 'Examplel&2EH' '=appArg'
28i'cl .MyMethod(100): ' slcse 'GetValue' 'cl.MyMethod("argFromAPL")"'
29
[14:1] |C|:|-mmit Chang E5| |Ccrmmit &t Close

Create the Example162EH function using this definition

Examplel62EH X;DK

'In Event Handler function'

'CSE instance name: ',12X

'Name of C# object which fired the event: ',2D5X
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'CH object event name: ',3D0X

DK<4>5X

'_cseEvt dictionary key: ', ¢ DK

'Matrix of eventargs property names &values:'

55X

'APL event handler arg: ', $ 62X

'Using EventArgsDetails function:'

".Net datatype of _cseEvt dictionary:',2DEventArgsDetails X0 "
".Net eventargs property names:'

D2DEventArgsDetails X 1 "

".Net eventargs obj datatype: ',2DEventArgsDetails X 2 "

".Net eventargs obj name: ',2DEventArgsDetails X 3 'myEventArgsObj'
".Net eventargs property names & datatypes:'
2DEventArgsDetails X 4 "

[ ]cse 'ExecStmt' ('var evtArgs=(MyEventArgs)_cseEvt["',DK,"];')
'MyEventArgs.sf (Received from C#): '

'evtArgs.sv: ', ¢ [ ]cse'GetValue' 'evtArgs.sv'

sds<->[ |cse'GetValue' 'evtArgs.dt.ToShortDateString()'
'evtArgs.dt.ToShortDateString(): ',sds

[|DEFF
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VExample162EH

M Examplelf2EH x:DK

'"In Event Handler function’

'"CS5E instance name: °',i=X

'Name of C# object which fired the event:
'C# object event name: ',3=X

DR+4=X

' csekvt dictionary key: ' ,sDK

'‘Matrix of eventargs property names Evalues:
52X

"APL event handler arg: ',s§6=2X
'Using EventArgsDetails function:
".Net datatype of _cseEvt dictionary:',Z2=EventArgsDetails X 0
".Net eventargs property names:’

13=2=EventArgsDetails X 1 "'

14" .Net eventargs obj datatype: ',2=EventArgsDetails X 2 "'

2=X

R e R S ) B S R L S

[
[ S

16;" .Net eventargs property names & datatypes:
17i2=EventArgsDetails X & "'

15" .Net eventargs obj name: ' ,2=EventArgsDetails X 3 'myEventArgsObj’

-

FRY. AAX &0 1E=2¢XDaES M. ..

O

=

X

18{0cse 'ExecStmt' ('var evtArgs=(MyEventArgs)_cseEvt[""' DK,"'"]:"]}
19: '"MyEventArgs.sf (Received from C#): '
20i"evtArgs.sv: ' glcse'GetValue' 'evtArgs.sv'
21isds+>»[cse'GetValue' 'evtArgs.dt.ToShortDateString()’
22 'evtArgs.dt.ToShortDateStringl(): ', sds

[0:0] |Cummit Chang E5| |Cummit & Close

Create the EventArgsDetails function using this definition:

Z&EventArgsDetails X;CSSON;CSON;CSEN;KEY;EAA;ASA;l;res; T;ErrPfx;Y
(6120131019 JB20130721

(©\/APLNext, LLC.

(©) Z[1]: O/Fail 1/OK

(0 Z[2]: ErrMsg/Fail (X[2]-specific option result)/OK

(0) X[1]: Value of argument provided to the application-specific APL+Win CSE event
©  handler function by the [ ]cse system function

(©) X[2]: Processing option for this function
@)  X[2] Value X[2]-specific option result in Z[2]

0 Text vector containing the .Net data type of the _cseEvt dictionary

1 Vector of text vectors containing the event args property names
Col#1 of the EAA[;] array

2 Text vector containing the C# data type of the event args object

9 9 9 9 9
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3 X[3]: Create a C# event args object of applicable data type
with name specified in X[3]

4 2-column array:
Col# Description of column

1 Name of event arg property
2 .Net data type of event arg property (or error message)s

9999999

(0] X[3]: X[2]-specific option additional argument
() X[2] Value X[2]-specific option additional argument in Z[3]

0" (not applicable)
1" (not applicable)
2" (not applicable)
3 Text vector name for C# event args object
4" (not applicable)

9 9 9 9 9 09

(CSSON CSON CSEN KEY EAA ASA)<1DX

(©) CSSON: APL+Win name of the instance of the CSE object

() CSON : C# object name which fired the event

(0] CSEN : C# object event name

(O] KEY : String key in the _cseEvt dictionary

(0] EAA : 2-column array of C# object event event args

(0] ASA : Application-specific argument to the event handler function

ErrPfx<'EventArgsDetails failed:
:TRY
:SELECT ©p22X
:CASE 0
:TRY
Z<&CSSON [ cse 'GetObjectType' '_cseEvt'
&17
:CATCHALL
Z<-0 (ErrPfx,CSSON [ cse 'GetlastError')
:ENDTRY
:CASE 1
Z&1 (EAA[;L])
:CASE 2
:TRY
T&[ JENLIST CSSON [ Jcse 'GetObjectType' ('_cseEvt["',KEY,"]')
Z&1T
:CATCHALL
240 (ErrPfx,CSSON [ cse 'GetLastError')
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:ENDTRY

:CASE 3

:IF 0=1DT<EventArgsDetails (12X) 2
740 (2oT)

:ELSE

T&2DOT

Z&T," ([ JENLIST 32X),' = (,T,') _cseEvt[",KEY,"];'
O\ e.g. 'TypeName myEvtArgs = (TypeName) _cseEvt["KEY"];'
res¢&-CSSON [ |cse 'ExecStmt' Z
:IF O=res
741 ([ JENLIST 30X)
:ELSE
Z4-0 (errPfx,CSSON | ]cse 'GetlastError')
:ENDIF
:ENDIF
:CASE 4
:IF 0=1DT<EventArgsDetails (1DX) 2 "
740 (22T)
:ELSE
T&2D0T
Z&EAA[;,1],
:FOR I :IN L1 MpEAA
Y&((LT,) _cseEvt[™ KEY,™]).!, 1DEAA[I;]
O\ e.g. '((TypeName)_cseEvt["Key"]).EvtArgName'
:TRY
Z[1;2]¢-c[ JENLIST CSSON [ cse 'GetObjectType' Y
:CATCHALL
Z[1;2]¢-cErrPfx,[ Jenlist CSSON [ |cse 'GetLastError'
:ENDTRY
:ENDFOR
&17
:ENDIF
:ELSE
Z4-0 (ErrPfx,'EventArgsDetails option undefined: ', $ 22X)
:ENDSELECT
:CATCHALL
240 (ErrPfx,[_tenl,[ Jdm)
:ENDTRY
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WEventArgsDetails * O X

FRU. AAX &gl [ E="2¢ %D,

11

0 I-fwentArgaDetmils X:CS50M;CON:CSEMiKEY;EAA[ASA I res TiErrPfxY

1 Ela20131019 JBZ0130721

2 | AAPLHext, LLC.

3 | & Z[1]: O/Feil 10

4 ErrMeg/Fail (X[Z]-2pecific option resultl)/OR

H

-] Value of argument provided to the spplication-specific APL+Win C3E event

7 handler function by the Dcse =ystem Function

g

9 =8 X[2]: Processing option for thiz function

10 & %[2] Walue X[2]-specific option result [2]

11 A = =
12 ] @ Text vector containing the _Net dats type of the caeEvt dictionary
13 a 1 Vector of text vectors contsining the event ergs property nemes
% A Col#l of the EAA[;] array

15 a 2 Text vector containing the C¥ deats type of the event mrga ochject
16 a 3 X[3]: Cremte = CE event =rgs object of =ppliceble detm type
17 & with name specified in X[3]
18 | m % Z-column =rrmy:
19 | a Col# Description of column
20 @A ===z =
21 | 1 Mame of mvent =rg sroperty
22 “m 2 _Net dmt= type of event arg property lor error messagels
z3
24 =a X[3]: K[2]-=pecific option =dditionsl =rgument
25 | @ %[2] ¥alue X[2]-specific option mdditional argument im Z[3]
6 A =
27 A a (ot =pplicable)
8 @ 1 (not =pplicablel
I8 A 2 "' (not =pplicablel
3 a 3 Text vector name for CE event args object
31 “a & '' (not =zpplicablel

33 (C550N CS0M CSEN KEY EAA ASAJ+iaX

34 Cla C550N: APL+Win neme of the in=tznce of the C3E object
35 | A C30N : CF object neme which fired the event

38 @ C3EN : CE cbje=ct event name

37 | @ KEY : String key in the _cseEvt dictionary

38 | A EAA 2-column =rray of CF object event event =rg=

39 @ A3A Application-specific srgument to the event hendler function
40

41 ErrPfu+'EventArgsDetails feiled: '

42 [ STRY

43 = tSELECT &pIak

4 = SCASE O

43 = STRY

45 = I+C550N Oeoe 'GetObjectType' '_coeEwi'

47 = I=l

43 = SCATCHALL

43 - Zed (ErrPfx,C350N [cae "GetleatError')

50 - SENDTRY

515 SCASE 1

52) | I+1 (EAA[:11}

53 & tCASE 2

g4 (= sTRY

55 = TENLIST C350N Ocme 'GetObjectType' {'_cseEvi["', KEY,'"1"]
56 I=1 T

57 E CATCHALL

58 -~ Zed (ErrPfx,C350N [cae "GetleatError')

59 - -ENDTRY

60 (=] *CASE 3

61 =1 :IF 0=1=T+EwentArgsDeteils (1=x) 2 '

62 I+0 {2=T}

63 = tELSE

64 T+2aT

65 I+T,' ", (DEMLIST 3aXx}," = (', T,") coaeEvi[™' KEY,"'"]:'
56 gt =.g. 'TypeMeme myEwtArgs = (TypeMame! _cacEwt[“KEY"];'
67 res+03500 Joae "ExecStmt” I

68 = 2IF Ocres

&9 I-1 ([ENLIST 3=X}

o= <EL.

714 I+0 lerrPfx, C3500 Jcae "GCetlestError')

T2 - <ENDIF

LN -ENDIF

™E *CASE =

75 = :IF 0=1=T+EwentArgsDeteils (1=x) 2 '

76 I+0 {2=T}

1= <ELSE

78 T+2aT

79 I-EAA[:.11." "

g0 = SFOR I N 11tpERA

B1 T (0", T,"') _coeEwt[™" KEY,'"])." 1=EAA[I;]

g2 At e.g. "({TypeName)_ceseEvi["Key"]}.EviArgName'
83 [ STRY

g4 Z[I;2]e<[IENLIST C550N Ocz2e 'GetObjectType' ¥

B5 & CATCHALL

B& | I[I:2]ecErrPfx.Denlist C550N Ocee 'GetlLastError®
B7 ¢ ENDTRY

8a r ZENDFOR

B9 ~ I+l I

90 -ENDIF

91 = tELSE

92 - I+0 (ErrPfx,'EventArgaDet=ilas option undefined: ' s2ak}
93 ~ :ENDSELECT

94 (= :CATCHALL
95 — I+0 [ErrPfx,Otent [dm)
95 - :ENDTRY

[97:0] Commit Changes| [Commit & Close|
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When the Examplel162 function is run:

e The CSE script is executed creating the Class1 class containing MyMethod() and MyEvent

e The Examplel162EH function is subscribed to MyEvent

e (Class1.MyMethod(100) is run which causes MyEvent to fire

e The Examplel62EH function handles MyEvent and displays event-level information

o The EventArgDetails function is run within the Example162EH function and displays additional event-
level information

& APLB4: CLEAR WS — O * 1

Eile Edit Session Objects Tools Options Help

_EF!&E_]_] Q2T DER AR RS S RO NN (| 2

O:Examplel62

1 Examplelf2

2i0

KM

40

5 >[OCSE:C;MyEvent] Examplel62EH

6:In Event Handler function

7:C5E instance name: C

8:Name of C# object which fired the event: ci
9:C# object event name: MyEvent

10i_cseEvt dictionary key: cseEvt_1

11Matrix of eventargs property names &values:
12 sv MyEvent Fired

13 dt csebEvt_1

14:APL event handler arg: appArg

15iUsing EventArgsDetails function:

16| .Net datatype of _cseEvt dictionary: System.Collections.Generic.Dictionary 2[System.String,System.Object]
17 .Net eventargs property names:

18 sv

19:dt

20:.Net eventargs obj datatype: MyEventArgs
21 .Net eventargs obj name: myEventArgsObj
22:.Net eventargs property names & datatypes:
23! sv System.String

24: dt System.DateTime

25:0

26MyEventArgs.sf (Received from C#):

27 evtArgs.sv: MyEvent Fired

28 evtArgs.dt.ToShortDateString(): 10/19/2025
ﬁci.“!yﬂe:hod{iﬁﬂ]: MyMethod arg: argFromAPL
£

1
| | |Hist: Ln: 30 col: 6|Ins |Classic] | wum | En_us |

Returning Information Back to C# from an APL64 Event Handler

Example #170

Some inheritors of the .Net EventArgs class include properties which can be set in the APL64 event handler
function so that they can be processed by the C# method which fired the .Net vents. Examples of this
include keyboard events like ‘KeyUp’ with the ‘Handled’ property and the Closing event with the ‘Cancel’
property.

If it is necessary to return information back from the APL64 event handler function to the C# method
which fired the event subscribed by APL64, a .Net custom event can be defined. The basics of this custom
event scenario have been previously described in this document.
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In this example the APL64 event handler function returns the value of a string back to the C# method
which fired the custom event.

For simplicity, this example illustrates one property in the custom event args class definition, but any
number of properties can be defined in such a class. Do not confuse the possibility of multiple properties
in a .Net custom event args class with the CSE (actually .Net routed event) requirement that an APL64
event handler function must have exactly one argument and no result.

The CSE script for this example defines two classes, ‘Class’ containing the C# method ‘MyMethod’ which
performs the C# application system processing role in this example and the ‘MyEvent’ .Net custom event.
This CSE script also defines the .Net custom event args class ‘MyEventArgs’ which contains the ‘string sv’
property. The value of this property will be received by the APL64 event handler function when the
‘MyEvent’ fires.

Notice that the C# ‘MyMethod’ method sends the message “From Calculator” as the value of the
"MyEventArgs.sv’ property value to the APL64 event handler function which has subscribed to the
‘MyEvent’ event.

After the C# ‘MyMethod’ method fires the ‘MyEvent’ event, the processing flow is interrupted until the
execution of the ‘Example170EH’ APL64 event handler function is complete. That APL64 event handler
function send the message “response from APL sent via MyEventsArgs.sv’ back to the C# method.

For purposes of this example, the C# method returns the value of the ‘MyEventArgs.sv’ property as the
result of the method so that it can be obtained by the ‘Example170’ APL64 function which called the

‘Class1.MyMethod’ method. In a production environment this behavior of the C# method is not required.

Create the Example170 function using this definition:

Examplel70
S&««

using System;
public class Class1
{
public delegate void MyEventDelegate(object sender, MyEventArgs e);
public event MyEventDelegate MyEvent;

public string MyMethod(double d)

{

var ret = "From Calculator";

if (MyEvent!=null)

{

var e = new MyEventArgs(ret);

MyEvent(this,e);

ret = e.sv;
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}

return ret.ToString();

}

}

public class MyEventArgs:EventArgs
{

public MyEventArgs(string _sv)

{

SV=_sV;

}

public string sv{get;set;}

}

»»

[ Jeself<'C'[ Jcse 'Init' 'System'

[ Jcse 'ExecStmt' 'using System;'

[ Jcse 'Exec' S

[ ]Jese 'ExecStmt' 'var c1 = new Class1();'

[ ]cse 'AddEventHandler' 'c1' 'MyEvent' 'Example170EH' 'appArg'
'c1.MyMethod(100): ', ¢ [ Jcse 'GetValue' 'c1.MyMethod(100)'

[ ]cse 'Close'
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WExample170

Ml examplei7o

12! var & = new MyEventArgs(ret):
13: MyEvent(this, e);:

14 ret = a.sv;

15}

16. return ret.To3tring();

17}

ublic class MyEventArgs:EventArgs

-
O
T

21: public MyEventArgs(string _sv)
1

23 sv=_sVv;

24}

25 public string sv{getiset;}

26 }

27 ww

28 0cself+"C'Ocse 'Init' 'System’

29 0cse "ExecStmt' 'using System:

30 0cse "Exec’ 5

31 0cse "ExecS3tmt’ ‘var ¢l = new Classi();’

33 'ci.MyMethod(100): ' _#lcse "GetValue' 'ci.MyMethod(100)
34:[dcse 'Close’

32 0cse 'AddEventHandler' 'ci® 'MyEvent' 'Examplei70EM' ‘apphArg’

=

FRY . AAX @2 [0 = 9¢ DMl i i,

1 S+sw
2iusing System;
Jpublic class Classi
4 {
5 public delegate void MyEventDelegate(object sender, MyEventArgs el;
6 public event MyEventDelegate MyEwvent:
7. public string MyMethod{double d}
B
9: var ret = "From Calculator®;
10: if (MyEvent!=null)
11 4

b4

[0:0] |Comm|'t Changes| |Comm|'t & Close

Create the Examplel7EH function using this definition:

Examplel70EH X;DK

DK<4>oX

O\ EventArgs _cseEvt dictionary key

[ Jcse 'ExecStmt' ('var evtArgs=(MyEventArgs)_cseEvt["',DK,"];")

‘In Event Handler function'

'MyEventArgs.sf (Received from C#): ', $ [ ]cse'GetValue' 'evtArgs.sv'

[ Jcse 'SetValue' 'evtArgs.sv' «response from APL sent via MyEventArgs.sv»
'myEventArgs.sv has been modified in the event handler function'
'myEventArgs.sv (in C#): ', ¢ [ ]cse 'GetValue' 'evtArgs.sv'
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The ‘Example170EH’ APL64 event handler function illustrates how to:

e Define a C# variable to contain the custom event args class instance ‘evtArgs’ using the CSE ‘_cseEvt’
dictionary of event arguments and the dictionary key ‘DK’ available as the 4" element of the argument
of the APL64 event handler function.

e Get the value of the ‘evtArgs.sv’ property from C# to APL64

e Modify the value of the ‘evtArgs.sv’ property so that the C# method which fired the event can receive
this value.

Y Example170EH * O X

FRY_ ARAX &8 [1EH=2¢%DhoEN

M Examplel70EH ¥;0K
1 DE+4=X
2'At EventArgs _cseEvt dictionary key
30cse 'Exec3tmt' ('var evtArgs=(MyEventArgs)_cseEvt["',DK,"'"1:;")
4:'In Event Handler function’
5: "MyEventArgs.sf (Received from C#): ' _.slcse'GetValue avtArgs.sv'
6 [dcse 'SetValue' 'evtArgs.sv' «response from APL sent via MyEventArgs.svs
7 'myEventArgs.sv has been modified in the event handler function®
8 'myEventArgs.sv (in C#): ',sllcse "GetValue' 'evtArgs.sv'

41
41
41

[0:0] Commit Changes| |Cc:mm|'t & Close

In this example the APL64 event handler function not only obtains the value of the ‘MyEventArgs.sv’
property from the CSE instance, but it also modifies the value of this property in the CSE instance. The
modified value of this property is then received by the C# method which fired the event. That C# method
reports that modified value back to the APL64 function which calls the C# method.

When this example is run the value of the ‘MyEventArgs.sv’ property received from C# and modified by
the APL64 event handler function is illustrated.
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[ APL64: CLEAR WS — o %

File Edit Session Objects Tools Options Help

FRY & D=2 has AER. !

4

41
41
41

cf 0 Exampleld0
1:0
2:0
30
L0
& 5 *[OCSE:C;MyEvent] Examplei70EH
60
7:In Event Handler function
B MyEventArgs.sf (Received from C#): From Calculator

)

10imyEventArgs.sv has been modified in the event handler function
11myEventArgs.sv (in C#): response from APL sent via MyEventArgs.sv
ici.HyHethad(iDD}: response from APL sent via MyEventArgs.sv

13

| | |[Hist: Ln: 13 Col: &|Ins |Classic| | Num | EN_us |

Using the CSE with .Net Cryptography

Example #165:

The .Net includes the well-documented System.Security.Cryptography namespace which provides support
for encrypting and decrypting data.

Create the Example165 function from this definition and run the function.

Examplel65;S

S&««

using System;

using System.lO;

using System.Security.Cryptography;
public class AesEncryptionService

{

nm,

public static string AesKeyBase64 ="";

public static string AeslVBase64 ="";
//" Base64 representation of the AES Key is used because APL cannot handle byte[] directly

public static void NewAESKeyAndIV()
{

using (Aes aes = Aes.Create())

{
AesKeyBase64 = Convert.ToBase64String(aes.Key, Base64FormattingOptions.None);
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AeslVBase64 = Convert.ToBase64String(aes.lV, Base64FormattingOptions.None);
}

public static string EncryptStringToBase64String_Aes(string plainText)
{
if (String.IsNullOrWhiteSpace(plainText))
throw new ArgumentNullException("plainText is null or empty!");
byte[] encrypted;
using (Aes aesAlg = Aes.Create())
{
aesAlg.Key = Convert.FromBase64String(AesKeyBaseb4);
aesAlg.lV = Convert.FromBase64String(AeslVBase64);
ICryptoTransform encryptor = aesAlg.CreateEncryptor(aesAlg.Key, aesAlg.1V);
using (MemoryStream msEncrypt = new MemoryStream())

{
using  (CryptoStream  csEncrypt = new  CryptoStream(msEncrypt,
CryptoStreamMode.Write))
{
using (StreamWriter swEncrypt = new StreamWriter(csEncrypt))
{
swEncrypt.Write(plainText);
}
encrypted = msEncrypt.ToArray();
}
1

}
return Convert.ToBase64String(encrypted, Base64FormattingOptions.None);

public static string DecryptStringFromBase64String_Aes(string cipherTextBase64)
{
if (String.IsNullOrWhiteSpace(cipherTextBase64))
throw new ArgumentNullException("cipherTextBase64 is null or empty!");
string plaintext = null;
var cipherText = Convert.FromBase64String(cipherTextBase64);
using (Aes aesAlg = Aes.Create())
{
aesAlg.Key = Convert.FromBase64String(AesKeyBaseb4);
aesAlg.lV = Convert.FromBase64String(AeslVBase64);

ICryptoTransform decryptor = aesAlg.CreateDecryptor(aesAlg.Key, aesAlg.1V);

encryptor,
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using (MemoryStream msDecrypt = new MemoryStream(cipherText))

{
using  (CryptoStream  csDecrypt = new CryptoStream(msDecrypt, decryptor,
CryptoStreamMode.Read))
{
using (StreamReader srDecrypt = new StreamReader(csDecrypt))
{
plaintext = srDecrypt.ReadToEnd();
}
}
}
}
return plaintext;
}
}

»»

[ Jeself<'C'[ Jcse 'Init' 'System' 'System.Security'

[ Jcse 'Exec' S

(©\A User input data to encrypt

[ Jcse 'ExecStmt' 'AesEncryptionService.NewAESKeyAndIV();'
aesKeyBase64<-[ |cse 'GetValue' 'AesEncryptionService.AesKeyBase64'
aeslVBase64<[ Jcse 'GetValue' 'AesEncryptionService.AeslVBase64'
"AesKeyBaseb4: ",aesKeyBase64

"Aes|VBaseb4: ",aeslVBase64

(O)* Obtain a new set of AES Key and IV

(O] Store these securely for decryption later

(0) For this example, the Key and IV will be used immediately
[ Jcse 'SetValue' 'AesEncryptionService.AesKeyBase64' aesKeyBase64
[ ]cse 'SetValue' 'AesEncryptionService.AeslVBase64' aeslVBase64

plainText<«Here is some data to encrypt!»

"plainText: ",plainText

encryptedBase64<[ |cse 'GetValue' 'AesEncryptionService.EncryptStringToBase64String_Aes("{0}")'
plainText

"encryptedBase64: ",encryptedBase64

decrypted¢[ Jcse  'GetValue'  'AesEncryptionService.DecryptStringFromBase64String_Aes("{0}")'
encryptedBase64

"decrypted: ",decrypted

When Examplel65 is run:
e New Aes encryption Key and IV are created
e They are used to encrypt the plain text into encrypted text
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e The encrypted text is decrypted to a value which matches the original plain text
e Standard cryptographic technology is being used by APL64 in this example, which means that
encrypted data can be exchanged between APL64 and other environments.
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41
41
41
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1:0

20

JiAesKeyBasebt: nmdQT2aMnvIGwGiWxzVfarktiEpoptdw+xrszPH3KMy=

LiAesIVBasetl4: 0a9/P3BBHBEyLMKxTmAnYg==

50

6:0

1. plainText: Here is some data to En::"yp:l

BiencryptedBasebl4: ccfifuEgdCtyjCHEgLIFNQGjhVGmdfI9B6gmWkEaulal=

Oidecrypted: Here is some data to em:"yp:l

|

_Eal |

|Ready | | |Wist: Ln: 10 Col: 6|Ins |Classic| | Num |EN_US ||

Example 166B Using the CSE to obtain IP Address Information

The System.Net namespace can be used to access TCP/IP address information. These examples illustrate
obtaining IP Address and Subnet Mask information for the local workstation. Many other capabilities are
supported by the System.Net namespace. The CSE script in Example166B defines several .Net objects,
created when the script is executed via the CSE ‘Exec’ method, which APL64 can access via the CSE
‘GetValue’ method:

e hostName, a string variable

e ipEntry, an instance of the IPHostEntry type

e ipAddresses array of .Net IPAddress objects

e ipAddressinfo an array of strings analogous to an APL64 vector of text vectors
e GetSubnetMask3() method

Examplel166B;S

(©) APLNext 20251020
S&««

using System;

using System.Text;
using System.Net;
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using System.Net.NetworkInformation;

using System.Net.Sockets;

var hostName = Dns.GetHostName();

var ipEntry = Dns.GetHostEntry(hostName);
var ipAddresses = ipEntry.AddressList;
IPAddress GetSubnetMask3(IPAddress ipAddr)

{

foreach (var ni in NetworkInterface.GetAlINetworkInterfaces())
{
foreach (var unicastIPAddressinformation in ni.GetIPProperties().UnicastAddresses)
{

if (unicastIPAddressinformation.Address.AddressFamily == AddressFamily.InterNetwork)

{
if (ipAddr.Equals(unicastIPAddressinformation.Address))

{
return unicastIPAddressinformation.IPv4Mask;
}
}
}
}
throw new ArgumentException($"Cannot find subnetmask for IP address {ipAddr}");
}
string[] ipAddressinfo = new string[ipAddresses.Length];
for (var | = 0; I<ipAddresses.Length; |++)
{
var ipAddr = ipAddresses|l];
var sb = new StringBuilder();
sb.Append("IPAddress: " + ipAddr.ToString()+": ");
if (ipAddr.IsIPv6LinkLocal)
sb.Append("No Subnet mask: IsIPv6LinkLocal");
else if (ipAddr.IsIPv6Multicast)
sb.Append("No Subnet mask: IsIPv6Multicast");
else if (ipAddr.IsIPv6SiteLocal)
sb.Append("No Subnet mask: IsIPv6SiteLocal");
else if (ipAddr.IsIPv6Teredo)
sb.Append("No Subnet mask: IsIPv6Teredo");
else
sb.Append("SubnetMask: " + GetSubnetMask3(ipAddr).ToString());
ipAddressinfo[l]= sb.ToString();
}
»»
[ Jeself&'cse'[ Jcse 'Init' 'System'
[ Jcse 'Exec' S
'hostname: ', ¢ [ Jcse 'GetValue' 'hostName'
'iPAddressinfo:’
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D> |cse 'GetValue' 'ipAddressinfo’
[ ]cse 'Close

VExample1668

0 Examplel66B; S

1:pn APLNext 20251020

2 S+ea

diusing System;

biusing System.Text;

5using System.Net;

Giusing System.Net.NetworkInformation;
Jiusing System.Net.Sockets;

8 var hostName = Dns.GetHostName():

Qvar ipEntry = Dns.GetHostEntry(hostName);
10ivar ipAddresses = ipEntry.Addresslist;
11:IPAddress GetSubnetMask3(IPAddress ipAddr)
1214
13; foreach (var ni in NetworkInterface.GetAl lNetworkInterfaces())

14

26: throw new ArgumentException($"Cannot find subnetmask for IP address {ipAddr}"):
27}
28istring[] ipAddressInfo = new string[ipAddresses.length];
29 for (var I = 0; I<ipAddresses.length; I++)

30 {

a1 var ipAddr = ipAddresses[I];

3z var sb = new StringBuilder();

33 sb.Append("IPAddress: " + ipAddr.ToString()}+": ");:

3y if (ipAddr.IsIPvéLinkLocal)

a5 sb.Append("No Subnet mask: IsIPwvéLinkLocal™):
aa else if (ipAddr.IsIPvéMulticast)

a7 sb.Append("No Subnet mask: IsIPv6Multicast™);:
38 else if (ipAddr.IsIPvéSitelocal)

39 sb.Append("No Subnet mask: IsIPv6Sitelocal”):
&0 else if (ipAddr.IsIPv6Teredo)

b1 sb.Append(“"No Subnet mask: IsIPv&Teredo”);

b2 else

L3 sb.Append("SubnetMask: " + GetSubnetMask3(ipAddr).ToString());:
m ipAddressInfofJIff= sb.ToString();

L5}

6 me

47 Ocself+"cse'lese "Init’ 'System’

48 [cse "Exec’ §

49 "hostname: ', slcse 'GetValue' 'hostName'
50."iPAddressInfo:’

51 2»"[lese 'GetValue' 'ipAddressInfo’

52 Ocse 'Close’

£

ERY_IAEX| &8 05 DECYDBESMAR PDecE®d_i_i,

15 foreach (var unicastIPAddressInformation in ni.GetIPProperties().UnicastAddresses)
16 {

17 if (unicastIPAddressInformation.Address._AddressFamily == AddressFamily.InterNetwork)
18 {

19 if (ipAddr.Equals(unicastIPAddressInformation.Address))

20 {

21 return unicastIPAddressInformation.IPviMask;

22 }

23 }

24 }

251}

>

[52:13] Commit Changes| [Commit & Close
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1
2:0
Jdihostname: TH58208BWR2333

4:iPAddressInfo:

5 IPAddress: feB0::648c:c704:26%d:ed64L8: No Subnet mask: IsIPwvélLinkLocal
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8:IPAddress: 172.29.112.1: SubnetMask: 255.255.240.0

] |

|Ready | | |Hist: Ln: 9 Col: 6|Ins |Classic| | Num |EN_US |

Using the CSE with other .Net Languages

Example #167:

The CSE supports two main types of functionality:

e Execution (debugging, compiling and running) of text scripts that have been written using the syntax
of the C# programming language. When the CSE ‘Exec’, ‘ExecStmt’ or ‘ExecFile’ method is used, the
CSE:

o Uses the .Net C# debugger and compiler to compile the script to the Common Intermediate
Language (CIL) of .Net

o Creates a memory-based .Net assembly which exists transiently while the instance of the CSE
object exists

o Runs any executable C# statements in the script on the Common Language Runtime (CLR)
virtual machine of .Net

For this functionality a C# language script (text file or APL variable) is created by the programmer.
The script can be created directly in APL64 or using an ASCII- or Unicode-based text editor, such as
Microsoft Notepad. Because the CSE will invoke the C# debugger and compiler on the programmer-
provided script, Visual Studio is not required.

e loading a previously-created .Net assembly which exists as physical .dll file using the CSE ‘Init’,
‘LoadAssembly’ or ‘LoadAssemblyByName’ methods. A .Net assembly defines .Net classes. Each .Net
class includes the definition of its object model (methods, properties and events). Since all .Net
programming languages emit CIL, a .Net assembly written in any .Net programming language, such as
C#, VB.Net, F# or VisualAPL, can be used in a CSE script.
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The functionality option requires a .Net assembly written in any .Net programming language and
compiled to a physical .dll file generally using Visual Studio.

Example #167 will illustrate the second functionality using the \CSE Code Samples\APLNext.VBEx1’ Visual
Studio solution which was written in VB.Net. This solution defines the ‘Class1’ .Net class with ‘Input’ and
‘Output’ properties and ‘SqRt’ function’.

The appropriate .Net SDK version for APL64 should be installed on the APL64 Developer version
workstation. In this example the appropriate .Net SDK version is v9. Create the .Net library folders and
files using the Windows Command Prompt:

cd\

mkdir c:\Example167

cd\ Examplel67

dotnet new classlib -lang VB -n APLNext.VBEx1

|| Administrator: Command Pro X + -

Microsoft Windows [Version 10.0.26100.6584]
(c) Microsoft Corporation. All rights reserved.

C:\Users\joebl>cd\

C:\>mkdir c:\Examplel67

C:\>cd \Examplel67

C:\Examplel67>dotnet new classlib -lang VB -n APLNext.VBEx1

Welcome to .NET 9.0!

SDK Version: 9.0.306

Telemetry

The .MET tools collect usage data in order to help us improve your experience. It is collected by Microsoft and shared w
ith the community. You can opt-out of telemetry by setting the DOTNET_CLI_TELEMETRY_OPTOUT environment variable to '1' o
r 'true' using your favorite shell.

Read more about .NET CLI Tools telemetry: https://aka.ms/dotnet-cli-telemetry

Installed an ASP.NET Core HTTPS development certificate.

To trust the certificate, run ‘'dotnet dev-certs https ——trust’
Learn about HTTPS: https://aka.ms/dotnet-https

Write your first app: https://aka.ms/dotnet-hello-world

Find out what's new: https://aka.ms/dotnet-whats-new

Explore documentation: https://aka.ms/dotnet-docs

Report issues and find source on GitHub: https://github.com/dotnet/core

Use 'dotnet ——help' to see available commands or visit: https://aka.ms/dotnet-cli

The template "Class Library" was created successfully.
Processing post-creation actions...

Restoring C:\Examplel67\APLNext.VBEx1\APLNext.VBEx1.vbproj:
Restore succeeded.

C:\Examplel67>|
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These commands create the c:\Example167\APLNext.VBEx1\ folder and, within that folder, created the

VisualBasic project files:
C:\Example167\APLNextVBEx X + - o b3
<« a l;\ > ThisPC > OS(C) > Examplel67 > APLNextVBEx1 > Search APLNext.VBEx1 Q
@ New 1L sort = view (B Details
O Name - Date modified Type Size
~ [ ThisPC obj 10 File folder
5 e 05(C) | D APLNext.VBEx1.vbproj 10 VisualStudio.Laun... 1 KB
[ Classivh 10/20/202 Y VB File 1 KB
> == Data (D)
Elo

3items

Using a text editor, in this case Windows Notepad, enter this source code into the Class1.vb file in the new

folder and save the updated file.

Public Class Class1
Public Property Input As Double

Public Property Output As Double
Public Function SqRt(ByVal _input As Double) As Double

Return Math.Pow(_input, 0.5)
End Function
End Class

Classivb
S X

=) Untitled
J -

File Edit View

Public Class Classl
Public Property Input As Double

Public Property Output As Double
Public Function SgRt(ByVal _input As Double) As Double

Return Math.Pow(_input, ©.5)
End Function
End Class

Ln 7, Col 10 222 characters Plain text 100% Windows (CRLF) UTF-8

Using the Windows Command Prompt, navigate to the c:\Example167\APLNext.VBEx1\ folder and build

the library:

cd\
cd c:\Example167\APLNext.VBEx1

dotnet build
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O Administrator: Command Pro X + -

Microsoft Windows [Version 10.0.26100.6584]
(c) Microsoft Corporation. All rights reserved.

C:\Users\joebl=>cd\
C:\>cd c:\Examplel67\APLNext.VBEx1
c:\Examplel67\APLNext.VBEx1>dotnet build
Restore complete (0.5s)

APLNext.VBEx1
Build in 5.8s

Workload updates are available. Run ‘"dotnet workload list’ for more information.

c:\Examplel67\APLNext . VBEx1>|

These commands create the APLNext.VBEx1.dll .Net assembly in the folder:
c:\Example167\APLNext.VBEx1 \bin\Debug\net9.0\

After compiling and saving the compiled code in Visual Studio, the ‘APLNext.VBEx1.dll’ .Net assembly

exists as a file which can be used from APL64 using the CSE. This example illustrates:

e Using the CSE ‘LoadAssembly’ method to create an instance of the ‘APLNext.VBEx1.dll’ .Net assembly
in the CSE object.

e Using the CSE ‘ExecStmt’ to create an instance of the ‘APLNext.VBEx1.Class1’ .Net class

e Querying the methods and properties of the ‘APLNext.VBEx1.Class1’ using the CSE ‘GetMethods’ and
‘GetProperties’ methods

e Using the CSE ‘SetValue’, ‘GetValue’ and ‘ExecStmt’ methods to interact with that .Net class from
APL6A4.

Create the Example167 function using this definition:

Examplel67;asmPath

[ Jeself&'C'[ Jcse 'Init' 'System!

[ Jcse 'ExecStmt' 'using System;'
asmPath< 'c:\Example167\APLNext.VBEx1\bin\Debug\net9.0\APLNext.VBEx1.dIl'
[ Jcse 'LoadAssembly' asmPath

[ ]cse 'ExecStmt' 'using APLNext.VBEx1;'

[ Jese 'ExecStmt' 'Class1 c1 = new Class1();'
D[ Jcse 'GetMethods' 'c1'

D[ Jcse 'GetProperties' 'c1'

[ Jcse 'GetObjectType' 'cl.Input’

[ Jcse 'SetValue' 'cl.Input' 2
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[ Jcse 'GetValue' 'c1.SgRt(cl.Input)'
[ Jcse 'Close'

Run the Example167 function in APL64:
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Soundex in .Net and APL64

Example #168:

Soundex is an encoding, based on phonetics, converting a string representing a word into a string which
may minimize minor spelling differences. Searching a large text or list for a specific word, ignoring minor
spelling differences, is a typical use of Soundex encoding.

In Example168A the APL64 CSE uses an open source .Net implementation of Soundex.

From the Nuget on-line repository (https://www.nuget.org/packages/XSoundex/1.0.0), download the
XSoundex Nuget package to the c:\Example168 folder on the workstation:

APL64 C# Script Engine (CSE) - © APLNext LLC — All Rights Reserved - 12/22/2025 - Page #340


http://en.wikipedia.org/wiki/Soundex
http://en.wikipedia.org/wiki/Soundex
https://www.nuget.org/packages/XSoundex/1.0.0

C:\Example168 X +
& = C D > ThisPC » OS(C) > Examplel68 Search Example168
@ New [a Tl sort = view
®

> i 05(C) ‘ O Mame Date modified Type Size

5 == Data (D) I ‘ E xsoundex.1.0.0.nupkg NUPKG File 44KB

. YRV
1item

Q

(B petails

Rename the c:\Example168\ xsoundex.1.0.0.nupkg file to c:\Example167\ xsoundex.1.0.0.zip:

C:\Example168

« T

) New % 18}

> Eosc

= +
J > ThisPC » 0S(C) > Examplelsd
(&) = W Tl sort = view
| O Mame - Date modified

[ Extractall

Type

Search Example168

Size

> == Data (D7)

Titem  1item selected 43.7 KB

| |. w4 ysoundex,1.0.0.zip

10/20/2025 515 PM

Compressed (zipp...

44 KB

(] X
Q
(1 Details

Unzip the c:\Example168\ xsoundex.1.0.0.zip file to the c:\Example167\xsoundex.1.0.0 folder:

C:\Example168\xsoundex.1.0.0

& T @]
@ MNew
APLE4 User Decumentation
NetCore
~ [l This PC

> E= 0S(C)

.signature.p7s
9 P

> e Data(D:)
> o FLAC_MUSIC (E:)
> wm FLAC_MUSIC (E)

Sitems

[ [Content_Types]xml
[} README.md
[ Untitied-1.png

[7) ¥Soundexnuspec

x +
l;l » ThisPC > OS(C) > Examplels8 > xsoundex.1.0.0
Tl sort = view
=
[0 Name Date modified
_rels
lib
package

>

Type

File folder

File folder

File folder

PKCS #7 Signature
XML File

MD File

PNG File

MUSPEC File

Search xsoundex.1.0.0

Size

veanndav 1NN (R itamel

(m] X
Q
(B Details

The XSoundex.dll .Net assembly is in the c:\Example168\xsoundex.1.0.0\lib\net7.0:

C:\Examplel68\xsoundex.1.0.C

« T c

) New X% @

~ [ This PC

x +
J > ThisPC > 0OS(C) » Examplel68 > xsoundex.1.0.0
B B W N = view
[0 Name - Date modified
fa-IR 10/20/2025 3:23 PM

bJ

lib > neti0

Type

File folder

> Search net7.0

> R 0s(C)

| | (@) xsoundexll

10/20/2025 5:23 PM

Application extens...

13KB

2items  1item selected 13.0KB

o X
Q
(B Details
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Examplel68A uses multiple executions of the String.ToSoundex() method to observe that three spellings
of a name are phonetically very similar. Create the Example168A function using this definition:

Examplel168A;asmPath
[ Jeself&'C'[ Jese 'Init' 'System!
[ ]cse 'ExecStmt' 'using System;'

asmPath<'C:\Example168\xsoundex.1.0.0\lib\net7.0\XSoundex.dll'
[ ]cse 'LoadAssembly' asmPath
[ ]cse 'ExecStmt' 'using XSoundex;'

"Soundex of APL2000: ",[ Jcse 'GetValue' ""{0}".ToSoundex()' «APL2000»
"Soundex of APL64 :",[ ]cse 'GetValue' ""{0}".ToSoundex()' «APL64»
"Soundex of Smith :",[ ]Jcse 'GetValue' "{0}".ToSoundex()' «Smith»
"Soundex of Smyth :",[ ]Jcse 'GetValue' "'{0}".ToSoundex()' «Smyth»
"Soundex of Smithe : ",[ ]cse 'GetValue' "{0}".ToSoundex()' «Smithe»

VExample 1684 * O X
: [ : [x] ol bl = -
FRYA . ARAX @ [E=2C¢ X DS M, L.

ﬂExampLelﬁBA;asmPatﬁ

1icself+"C'dcse '"Init' 'System’

2 cse 'ExecStmt' ‘'uwsing System;'

3

bigsmPath+~"C:\Examplel&B8\xsoundex.1.0.0%Lib\net7 .0 \X5oundex.dL L’
5i0cse 'LoadAssembly' asmPath

6 cse 'ExecStmt' 'wsing XSoundex;'

7

Bi"Soundex of APL2000: " ,Ocse 'Get¥Walue' '""{0}".ToSoundex()' «=APL2000=
9i"Soundex of APL&% : ", [Ocse 'GetValue' ""{0}".ToSoundex()' «=APL&%=
10i"Soundex of Smith : " _ [cse 'GetValue' '""{0}".ToScundex()' «Smith=
11 "Soundex of Smyth : ",Ocse '"Get¥Yalue' '""{0}".ToSoundex()' «Smyth=
12:"Soundex of Smithe : " ,[Jecse 'Get¥alue' ""{0}".ToScundex()}' «=Smithe=

[0:0] |Comm|'t Changes| |Comm|'t & CI::use|

Run the Example168A function:
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&2 APLG4: CLEAR WS — O * l

File Edit Session Objects Tools Options Help

FRY SO =2¢yhes Man.

41
41
41

I o Examplel68A

1:0

2! Name=XS5oundex, Yersion=1.0.0.0, Culture=_, PublicKey token=

a0

4iSoundex of APL2000: A140 !

5:Soundex of APLG64 = A140

b:Soundex of Smith = 5530

7 5oundex of Smyth = 5530

é'ﬁuundex of Smithe = 5530

[ |
|Readf

| | [Hist: Ln: 9 Col: 6| Ins |Classic]| | Num | EN_US |

Example168B illustrates a direct implementation Soundex in APL64 without the .Net assembly or the CSE.

This example also illustrates the use of an APL64 inner function, delineated by the :DEF/:ENDDEF control
statements.

Z&Example168B words
(G)APLNext 20210211 20131107 201231106

:DEF SX¢-EncodeWordAsSoundex word;C1
word<[ JUCASE ,word

C1¢11Tword

O\ Keep 1st character of the word
word<-1{, word
SX<'A123A125A22455A12623A1S2A2 '[[ |Awword]
@ Apply SOUNDEX encoding

SX<C1,5X

SX&(~SX=11,SX,"')/SX

©) T Remove duplicate encodings
SX&CL,(14 SX)™AS!

©) TRemove encoded S, A or blank

:IF 4>pSX

SX<41°SX,'000'

:ENDIF

:ENDDEF
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| Z¢ EncodeWordAsSoundex “words

E2! APLG4 Project: CLEAR WS — O ¥

File Edit Session Objects Options Help
FRL4Y s ISP XY
VExamplel.. & X

AAX & [ =2¢xDhn=

P

0 I+ExamplelSBB words
AAPLNext 20210211 20131107 201231106

4l

—|:DEF 5X+EncodeWordAsSoundex word;Ci
word+-[JUCASE ,word
Ci+1tword
At Keep ist character of the word
words1iword
SK+-"A123A125A22455A12623A152A2 '[JAarword]
At Apply SOUNDEX encoding

10 5X+C1,5X

11 | S¥=(~5X=145%," '}/5%

12! | A tRemove duplicate encodings

13 SHeCL,_ (145X)~"AS

iy A tRemove encoded 5, A or blank

15 :IF 4=p5X

16/} S¥+L4t5X,'000°

W OED sl B BRG0P s

17: - :ENDIF
18 :ENDDEF
19

20 I+ EncodeWordAsSoundex words

Examplelé&B8B 'APL2000" "Smith' 'Smyth' 'Smithe
Aikd 5530 5530 5530

=18
i
=

M |[ New Row

Ready | || | |ELa55in| |Num

Variable Precision Arithmetic Using Microsoft System.Numerics

Example #176

Overview

The mathematical operations performed by general purpose computers are based on fixed precision
arithmetic, so that in some cases round-off error will prevent obtaining the desired results. Variable
precision arithmetic libraries are available to support higher levels of precision to avoid this situation.

In .Net starting with version 4.5, Microsoft has added support for mathematical operations with variable
precision in the System.Numerics namespace. Using the

System.Numerics.BigInteger structure, mathematical operations can be performed on arbitrarily large
numbers. The features of this namespace can be used via the CSE.
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The value types available in APL64 include Boolean (1 bit per value), Integer (4 bytes per value), Double
Precision Floating Point (8 bytes per value) and Character Vector (variable number of bytes). The precision
(i.e. number of significant digits) afforded by each of the APL64 numeric value types is limited. Double
precision floating point provides 16 digit precision.

Although character vector data may not initially be deemed suitable for storing numeric information, it
can be used for that purpose because it supports a variable number of bytes per value.

While it is possible to develop an APL64-based tool set for arithmetic operations acting on numeric
information stored in character vectors, such a library is already available without cost or license
restrictions in the Microsoft .Net 4.0 System.Numerics.Biginteger namespace. This library may be
efficiently employed using the APL64 Ocse system function.

More System.Numerics Information
e Microsoft Developer Network

e Example using Biginteger for square root

e Example using BigInteger for image processing

e Examples using Biglnteger for Fermat Primality Test, Jacobi Symbol Computation, Modal
Exponentiation

Exampled49A
In this example the source values and the result value are impossible to represent precisely using APL64
numeric value types.

Example49A

[ Jeself<'c'[ Jcse 'Init' 'System' 'System.Numerics'

[ Jcse 'ExecStmt' 'using System; using System.Numerics;'

[ Jcse 'ExecStmt' 'string 11; string 12; string R1;'

[ Jese 'SetValue' 'I1' «91389681247993671255432112000000»

[ Jcse 'SetValue' '12' «-90315837410896312071002088037140000»
[ Jcse 'ExecStmt' 'Biginteger B1 = BigInteger.Parse(I1);'

[ ]cse 'ExecStmt' 'Biginteger B2 = BigInteger.Parse(12);'

[ Jcse 'ExecStmt' 'Biginteger R1 = BigInteger.Add(B1,B2);'

[ ]cse 'GetValue' 'R1.ToString()'

[ Jcse 'Close'
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[ APL64 Project: CLEAR WS — o %

File Edit Session Objects Debug Options Help

FRA&[NE=2¢ At D6 E

xlE

Hhan ENI.

VExampled.. & X =
Aux80= 2 XboaES MARE.

0 Example49A

| Ocself='c'Ocse "Init' 'System' 'System.Numerics'

2 Ocse "ExecStmt' 'using System: using System.Numerics;'

3 Ocse 'ExecStmt' 'string Il; string I2; string Ri;'

L Ocse 'SetValue' 7993671255%32112000000=

5 Ocse 'SetValue' 108963120710020880371%0000=

] Ocse "ExecStmt' 'BigInteger Bi = BigInteger.Parse(Ii);’

7 Ocse "ExecStmt' 'BigInteger B2 = BigInteger.Parse(I2);'

] Ocse 'ExecStmt' 'BigInteger R1 = BigInteger.Add(B1,B2);'

9 Ocse "GetValue' 'R1.ToString(}’

10! [cse 'Close’

< Examplel9A

R =1
oD oD oo

-0022444 7720648318399 746655925140000

III| | Mew Row

Ready Classic Num
LI ||

Many Useful Methods and Operators are supported
Example49B

[ Jeself<'c'[ Jcse 'Init' 'System' 'System.Numerics'

[ Jcse 'ExecStmt' 'using System; using System.Numerics;'

[ ]cse 'ExecStmt' 'Biginteger b = Biginteger.Parse("123456789012345678920");'
[ Jcse 'GetValue' 'b.IsEven'

[ Jcse 'GetValue' 'b.IsOne'

[ Jcse 'GetValue' 'b.IsPowerOfTwo'

[ ]cse 'GetValue' 'b.IsZero'

:IF 0=1DX<&[ Jcse 'GetValueEx' 'Biginteger.MinusOne.ToString()'
22X

:ELSE

"[ ]Jcse 'GetValueEx' 'Biginteger.MinusOne.ToString()' failed:"
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[ ]cse 'GetlastError' 1

:ENDIF

[ Jcse 'GetValue' 'Biginteger.One.ToString()'
[ ]cse 'GetValue' 'Biginteger.Zero.ToString()'
[ Jcse 'GetValue' 'b.Sign'

[ ]cse 'Close

& APLB4 Project: CLEAR WS — O *

i

File Edit Session Objects Debug Options Help

FRY@ [P =2¢tbasAada. EHINPP L.,

VExampled... B X

AAx @ [H0=2¢ s DhoEs Maw e b EIRE

1l

0 Examplebt9B

1 Oeself+"c'Oese '"Init' 'System' 'System.Mumerics'

2 Ocse 'ExecStmt' 'using System; using System.MNumerics;'

3 Ocse 'ExecStmt' 'Biglnteger b = BigInteger.Parse("123456789012345678920");"
L Ocse 'GetValue' 'b.IsEven'

5 Ocse 'GetVYalue' 'b.IsOne’

4] Ocse 'GetValue' "b.IsPowerOfTwo'

7 Ocse 'Get¥Walue' 'b.IsZero’

8 :IF 0=1>X¥+[lcse 'GetValueEx' 'Biglnteger.MinusOne.ToString()}’
9 22X

10 :ELSE

11 "Ocse 'GetValueEx' 'BigInteger.MinusOne.ToString()' failed:"
12 Ocse 'GetlLastError' 1

13 :ENDIF

1% [ese 'Get¥Value' 'BigInteger.One.ToString(}’

15! [cse 'GetValue' 'BigInteger.Zero.ToStringl)}’

16! [cse 'Get¥Value' '"b.Sign'

17: [cse 'Close’

4] Example498

- D 00wl R LT A G RO e O
[=R=R=N =

Ill ||NENRDW|

Ready || |Cmd: Ln: 0 Col: ﬂl |Classic| |Num
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Integer.Divide, BigIinteger.Remainder and Biginteger.DivRem methods

The Biginteger.Divide(,) method returns the integral portion of the division. The Biginteger.Remainder(,)
method returns the integral remainder of the division. The Biglnteger.DivRem(,,out) method provides
both the integral quotient and the integral remainder of the divide operation.

Example #49C

BigintegerDivide

Example49C

[ Jeself<'c'[ Jese 'Init' 'System' 'System.Numerics'

[ ]cse 'ExecStmt' 'using System; using System.Numerics;'

[ ]cse 'ExecStmt' 'Biginteger b = Biginteger.Parse("123456789012345678920");'
[ ]cse 'ExecStmt' 'Biginteger c = Biglnteger.Parse("45678910");'

[ ]cse 'GetValue' 'Biginteger.Divide(b,c).ToString()'

(0] By design, the Biginteger.Divide(,) method discards any remainder
[ ]cse 'ExecStmt' 'Biginteger r = 0;'

[ ]cse 'ExecStmt' 'Biginteger intQuot;'

[ ]cse 'ExecStmt' 'intQuot = Biginteger.DivRem(b,c,out r);'

[ ]cse 'GetValue' 'intQuot.ToString();'

[ ]cse 'GetValue' 'r.ToString();'

[ ]cse 'GetValue' 'Biginteger.Remainder(b,c).ToString();'

[ ]cse 'GetValue' 'Biginteger.Remainder(b,c).ToString();'

[ Jcse 'Close'
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File Edit 5Session Objects Debug Options Help

FRd& [ =2¢XDaS A EHIN>EL

VExampled... & X

AAxX &[] ]=2¢ X Doz WA w i Rl EER

11

4l

0 Exampleld9C

1 Oeself+"c'Ocse 'Init' 'System' 'System.Mumerics'

2 Ocse 'ExecStmt' ‘using System; using System.Numerics;'

3 Ocse 'ExecStmt' 'Biglnteger b = BigIlnteger.Parse("123456789012345678920");"
b Ocse 'ExecStmt' "BigInteger ¢ = BigInteger.Parse("456789107);"

5 Ocse 'GetValue' 'Biglnteger.Divide(b,c).ToString()}’

6 a tBy design, the BigInteger.Divide(,) method discards any remainder

i Ocse 'ExecStmt' "Biglnteger r = 0;'

2] Ocse 'ExecS5tmt' 'BigInteger imtQuot;'

9 Ocse 'ExecStmt' "intQuot = BigInteger.DivRem(b,c,out r);°

10! [Ocse 'GetValue' 'intQuot.ToString(}):’

11} [Ocse 'GetValue' 'r.ToString();'

12 [Oecse 'GetValue' 'BigInteger.Remainder(b,c).
13! [Ocse 'GetWalue' 'BigInteger.Remainder(b,c)
1% [lcse 'Close’

ToString(});
TeString()

< Example49C

2702708733906

2702708733906
39556460
39556460
39556460

e+ e =R = SE I S L i e

L]

Ill | MNew Row

Ready || |Cmd: Ln: 0 Col: ﬂl |Classic| |Num

Biginteger.Pow(,) method supports integer exponentiation

The BigInteger.Pow(,) method supports only integer exponentiation, so custom algorithms are necessary
for non-integral exponents. One possible square root (exponent 0.5) algorithm is illustrated here with
scaling used to increase the precision as desired.

Example #49D
Example49D;[ |PP
S<'public static class Root {'
S<S[ JOVER 'public static Biginteger SqRt(Biginteger n) {'
S<S[ JOVER 'if (n==0) return 0;'
S<S[ JOVER 'if (n==1) return 1;'
S<S[ JOVER 'if (n<0){throw new ArithmeticException("Imaginary numbers not supported");}'
S&S[ JOVER 'else {'
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S<-S[ JOVER 'int bitLength = Convert.ToInt32(Math.Ceiling(BigInteger.Log(n, 2)));'
S<-S[ JOVER 'Biginteger root = Biglnteger.One << (bitLength / 2);'

S<S[ JOVER 'while (lisSart(n, root)){'

S<S[ JOVER 'root += n / root;'

S<S[ JOVER 'root /= 2;}'

S<S[ JOVER 'return root;}}'

S<S[ JOVER 'private static Boolean isSqrt(Biginteger n, Biginteger root){'

S<-S[ JOVER 'Biglnteger lowerBound = root * root;'

S<S[ JOVER 'Biginteger upperBound = (root + 1) * (root + 1);'

S<S[ JOVER 'return (n >= lowerBound && n < upperBound);}}'

[Jpp<-17

[ Jeself&'C'[ ]cse 'Init' 'System' 'System.Numerics'

&[ ]cse 'returnonerror' 0

&[ Jese 'ExecStmt' 'using System; using System.Numerics;'

[ Jese 'Exec' S

'Square root of 144 using double values:'

144*0.5

'Square root of 144 using Biginteger:'

[ ]cse 'GetValue' 'Root.SqRt(Biginteger.Parse("144")).ToString()'
'Square root of 145 using double values:'

145*0.5

'Square root of 145E38 using double values:'

145E38*0.5

'Square root of 145E38 using BigInteger:'

&[ Jcse 'ExecStmt' 'string S145E38="{0}";' (<'145',38p'0'S

[ Jcse 'GetValue' 'Root.SqRt(Biginteger.Parse(s145E38)).ToString()'

:IF 0#£1DX&[ Jcse 'GetValueEX' 'Root.SqRt(Biginteger.Parse("-144")).ToString()'
'‘BigInteger Square root of -144 failed:'

[ Jcse 'GetlastError' 1

:ELSE

2DX

:ENDIF

[ ]cse 'Close'
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o Examplet3D:0PF
i S5+~'public static class Root {'
2 S5-SOOVER 'public static BigInteger SqRt(BigInteger n) {'
3 5-SOOYER "if (n==0) return 0;'
k3 S5-SOOYER "if (n==1) return 1;'
5 S+SOOVER "if (n<0){throw new ArithmeticException(”"Imaginary numbers not supported”):}’
<] S-SOOVER 'else {'
7 S-SOO0VER 'int bitLength = Convert.ToInt32(Math.Ceiling(BigInteger.Log(n, 2))};'
8 5+-SOOYER 'BigInteger root = BigInteger.One << (bitlength / 2);°'
9 S<SOOVER 'while (!isSqrt(n, root)){'
10: S+SOOVER ‘root += n / root:’
11 S+SOOVER 'root /= 2:}°
12 5+SO0VER 'return root:}}
13: S~SOOVER ‘private static Boolean isSqrt(Biglnteger n, BigInteger root){'
14 S<~SOOVER 'BigInteger lowerBound = root * root;'
15: S+SOOVER 'BigInteger upperBound = (root + 1) = (root + 1);'
16: S+SOOVER 'return (n *= lowerBound && n < upperBound):}}’
17
i8: Opp~17
19 [eself+'C'Oese "Init' 'System' 'System.Numerics'
20: +[ecse 'returnonerror’ 0
21: +{lese 'ExecStmt' 'using System: using System.Numerics:'
22 [Ocse "Exec' §
23 ‘Square root of 144 using double values:'
24 144%+0.5
25 ‘Square root of 144 using Big:ﬁteger='|
26: [Ocse 'GetValue' 'Root.S5gRt(BigInteger.Parse("144")).ToString()"’
27 ‘Square root of 145 using double values:'
28:  145+0.5
29 ‘Square root of 145E38 using double values:'
30 145E38=0.5
31 ‘Square root of 145E38 using BigInteger:'
32 +flese 'ExecStmt' 'string S145£38="{0}";"' (<'145' 38p'0")
33! [Dcse 'GetValue' 'Root.SgRt(BigInteger.Parse(S5145E38)).ToString()’
34
35 :IF 0z1-X-{lese 'GetValueEX' 'Root.SgRt(BigInteger.Parse("-1%4")}.ToString(}"'
36 'BigInteger Square root of -144% failed:'
37 Ocse 'GetlastError' 1
38: H:ELSE
39 2=X
%0 :ENDIF
41: [ecse 'Close’
[e— 5]
0 <A Example49D
i 0
2 Square root of 1% using double values:
3 12
L Square root of 14% using BigInteger:
5 12
] Square root of 145 using double values:
7 12.041594578792296
8 Square root of 145E38 using double values:
9 1.20%1594%578792296E20
10 Square root of 145E38 using BigInteger:
11 Exampled9D[33]
12 1204159%5787922954801
13 BigInteger Square root of -14% failed:
14 Message: Imaginary numbers not supported
] | New Row |
Ready | | |Editor: Function Mame: ExampleiSD Ln: 25 Col: 33| ‘Classicl |Num

Using System.Text.RegularExpressions with the CSE

The .Net regular expressions engine supports the processing of text via pattern matching. This engine can
identify text matches, edit, replace or delete text substrings. This engine uses the regular expression
language to define the pattern to match. The pattern can contain text literals, operators and other
constructs. For more information refer to:
http://msdn.microsoft.com/en-us/library/hs600312(v=vs.110).aspx http://msdn.microsoft.com/en-
us/library/az24scfc(v=vs.110).aspx http://msdn.microsoft.com/en-us/library/01escwtf(v=vs.110).aspx

Example #181: Delete selected text in an array of APL64 text vectors
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In this example the .Net ‘String.Empty’ type replaces selected text in an array of APL64 text vectors.

Examplel81

[ ]cself<'C'[ Jcse 'Init' 'System'

[ ]cse 'ExecStmt' 'using System; using System.Text; using System.Text.RegularExpressions;'
[ ]cse 'ExecStmt' 'string[] names;'

[ ]cse 'SetValue' 'names' («Mr. Henry Hunt» «Ms. Sara Samuels»)

[ ]cse 'ExecStmt' 'string pattern = @"(Mr\.? | Mrs\.? | Miss| Ms\.?)";'

@M "|"is [ JUCS 124 and not [ ]av[254+[ ]IO]

[ ]cse 'GetValue' 'Regex.Replace(names[0], pattern, String.Empty)'

[ ]cse 'GetValue' 'Regex.Replace(names[1], pattern, String.Empty)'

[ ]cse 'Close

B APLG4 Project: CAAPLWIN19VCSE Examples\CSE Code Samples\CSE EXAMPLE #68.u3 - O >

File Edit Session Objects Debug Options Help

VExamplel.. +& X ¥
e (EAX QY DEES S RTET W

0 ExampleiBi

1 Ocself+"C'Oese "Init' "System’

2 Ocse 'ExecStmt® ‘"using System: using System.Text; using System.Text.RegularExpressions;’

3 Ocse 'ExecStmt' "string[] names;'

L Ocse "SetValue' 'names' («Mr. Henry Hunt» «Ms. Sara Samuelsw»)

5 Ocse 'ExecStmt' 'string pattern = @"{Mr\.?[Mrs\.?IMiss|Ms\.?2)";"

[ gt "[" is OUCS 12% and not Oav[25%+0I0]

7 Ocse 'GetValue®' 'Regex.Replace(names[0], pattern, String.Empty}’

1] Ocse 'GetValue®' ‘'Regex.Replace(names[1], pattern, String.Empty}’

9 Ocse 'Close’

[ J
0 iKp ExamplelBi

1 0

2 0

3 0

L 0

5 Henry Hunt

[+] Sara Samuels

.I New Row

Ready | APL Session Command Line: | Num

Example 183: Find duplicated text in a source text
In this example the .Net Regex.Matches() method is used to identify the value and index of repeated text
in a source text vector. For further information study the properties of the .Net MatchCollection object.

Example183

[ Jeself&'C'[ Jcse 'Init' 'System!

[ Jcse 'ExecStmt' 'using System; using System.Text; using System.Text.RegularExpressions;'

[ ]cse 'ExecStmt' 'string pattern=@"\b(\w+?)\s\1\b";'

[ Jcse 'ExecStmt' 'string input="This this is a nice day. What about this? This tastes good. | saw a a dog.";'
[ ]cse 'ExecStmt' 'MatchCollection MC = Regex.Matches(input, pattern, RegexOptions.lgnoreCase);'
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p&[ Jcse 'GetProperties' 'MC'
:FOR 1 :IN "1+([ ]cse 'GetValue' 'MC.Count'

'l Y

'Repeated values :',[ Jese 'GetValue' 'MC[{0}].Value' |
'Repeated value :',[ Jcse 'GetValue' 'MC[{0}].Groups[1].Value' |
'Index of 1st repeated value: ',[ |cse 'GetValue' '"MC[{0}].Index' |
:ENDFOR

Examplel83

[Jpw<150

[ Jeself&'C'[ Jcse 'Init' 'System!'

[ ]cse 'ExecStmt' 'using System; using System.Text; using System.Text.RegularExpressions;'

[ ]cse 'ExecStmt' 'string pattern = @"\b(\w+?)\s\1\b";'

[ ]cse 'ExecStmt' 'string input = "This this is a nice day. What about this? This tastes good. | saw a a dog.";'
[ ]cse 'ExecStmt' '"MatchCollection MC = Regex.Matches(input, pattern, RegexOptions.lgnoreCase);'
'Repeated values :',[ Jcse 'GetValue' 'MC[1].Value'

'Repeated value : ',[ Jcse 'GetValue' 'MIC[1].Groups[1].Value' 'Index of repeated value: ',[ Jcse
'GetValue' 'MCJ[1].Index'

APL64 session when the ‘Example183’ function is executed:

E7 APLE4 Project: C:AAPLWINTI\CSE Examples\CSE Code Samples\CSE EXAMPLE £68.w3 - O X
File Edit Session Objects Debug Options Help
i i W — paar e X 1] N [ [ | 1
F!.Ijﬂ]] I‘)QI%EEE:"Fnﬁﬂ;:E.II”Ez]C}Ogv+-+--[z][[z] 7] s_V;
VExamplel.. & X =
et A X C N DG ES R W
0 ExampleiB3
i Ocself+'C'Ocse "Init' 'System'
2 Ocse 'ExecStmt’' 'using System; using System.Text; using System.Text.RegularExpressions;’'
3 Ocse 'ExecStmt' 'string pattern = @"\b(\w+?)\s\1\b";"'
b Ocse 'ExecStmt’' 'string input = "This this is a nice day. What about this? This tastes good. I saw a a dog.”;'
5 Ocse 'ExecStmt' 'MatchCollection MC = Regex.Matches(input, pattern, RegexOptions.IgnoreCase);’
] p-Ocse 'GetProperties' 'MC'
7 :FOR I :IN “1+1[cse 'GetValue' 'MC.Count’
8 'I  LFl
] 'Repeated values : ' Ocse 'GetValue' 'MC[{0}].Value' I
10 "Repeated value : ' Ocse 'GetValue' "MC[{0}].Groups[i].Value' I
11 "Index of 1st repeated value: " ,[Ocse 'GetValue' "MC[{0}].Index" I
12 :ENDFOR
0 il<p ExamplelB3d
1 0
2 0
3 0
L 0
5 I : 0
[+] Repeated values : This this
7 Repeated value : This
1 Index of ist repeated wvalue: 0
9 I = 1
10 Repeated values : aa
11 Repeated value : a
12 Index of 1st repeated value: 66
.| | New Row
Ready | | | | |Class"|c| |Num
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Obtain the Free Memory Available on the Workstation
Example #205:

Example205

[ Jcself&'C'[ Jcse 'Init' 'System!'

&[ ]cse 'ExecStmt' 'using System; using System.Diagnostics;'

[ ]cse 'ExecStmt' 'var pc = new PerformanceCounter("Memory","Available Bytes");'
[ ]cse 'ExecStmt' 'var freeMem = Convert.Tolnt64(pc.NextValue());' 0

(LJFI [ Jcse 'GetValue' 'freeMem.ToString()')+1024*3 2.386993408

& APLB4 Project: CLEAR WS — O *

File Edit Session Objects Debug Options Help

FRA&S [N =2¢xDaS Mada . i EHIN>¥EH T

VExampled.. #& X =
E EE T T -= e '.r.,-..'n' E._'!-. ."l.'.. . . B . B Lo .
:H i1 X | = | ] ] h) G % I:EI E =--F= n R R :.'-wu]. .'cur.r].. ]..Lr].r. .[:]. L:r] =
0 ! Example205
1 Ocself~"C'Oese "Init' 'System’
2 | +[ese 'ExecStmt' 'using System; using System.Diagnostics;'
3 [Ocse "ExecStmt' 'var pc = new PerformanceCounter("Memory”,"Available Bytes"):'
4 ! [Ocse 'Exec5tmt"' 'var freeMem = Convert.ToInté4(pc.NextValue(});' O
5 (OFI Ocse 'GetValue' 'freeMem.ToString()')+10R4=3 2.386993408
i i
0 {J Example20s
14 0
240
3 17.6327095 1234%.959655

.l | New Row

Ready | | |Ed"|tor: Function Name: Example205 Ln: 5 Col: 61| |Class"|c| |Hum

For more information in .Net ‘performance counters’ go here:
https://msdn.microsoft.com/en-us/library/system.diagnostics.performancecounter(v=vs.110).aspx
https://msdn.microsoft.com/en-us/library/w8f5kw2e(v=vs.110).aspx

SetValue/GetValue: Text scalar

Example #103: SetValue/GetValue: Text scalar

This example illustrates that the .Net data type of the programmer-selected target container for scalar
character data provided by APL64 affects the receipt on the CSE side and return of the data to the APL
side.

If the .Net target data type is String, then the APL64 programmer should provide an APL64 string value
when using SetValue. If the .Net target data type is Char, then the APL64 programmer should provide a
character data type when using SetValue.
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Examplel03

[ Jeself&'c'[ Jese 'Init' 'System!

[ ]cse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'string s = String.Empty;'
[ ]cse 'SetValue''s' «character vector»

[ ]dr[ ]¢[ Jcse 'Getvalue''s'

[ ]cse 'ExecStmt' 'char c;'

[ Jcse 'Setvalue' 'c' 'V

[]dr[ ]«[ Jcse 'GetValue' 'c'

[ ]cse 'Close'

[ APLE4 Project: CLEAR WS — O %
File Edit Session Objects Debug Options Help

FRAB8O0=2CXDEE MR,

- -

0 <@ Ocself+'c'Ocse 'Init" '"System’

1 Ocse "ExecStmt’' ‘using System;’

2 Ocse "ExecStmt® 'string s = String.Empty:’
3 Ocse '"Set¥Yalue' '"s' wcharacter vectors
L Odrd-cse 'GetValue' 's'

5 Ocse "ExecStmt' 'char c:'

& Ocse "SetValue' 'c' '¥v'

7 il Odr0+cse 'GetValue' 'c'

8 0

9 0

10 0

11 character vector

12 164

13 0

it 0

15 v

16 162

IIII | MNew Row

Ready || |Cmd: Ln: 0 Col: ﬁ| |Classic| |Num

Example #133: Define C# Methods
This example illustrates the definition of C# methods without a class container.

Examplel33

[ Jeself¢&'c'[ Jese 'Init' 'System!

[ Jcse 'ExecStmt' 'using System;'

[ ]cse 'ExecStmt' 'using System.Globalization;'

S1<'DateTime DateStringToDateTime(string dateString){'
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S§1<-S1,'return DateTime.ParseExact(dateString,"yyyyMMdd",Culturelnfo.InvariantCulture);}'
[ Jese 'ExecStmt' S1
(O] M Define the DateStringToDateTime() method using script S1

S2<&'DateTime DatelntToDateTime(Int32 datelnt){’'
$24-S2,'return DateStringToDateTime(datelnt.ToString());}'
[ ]cse 'ExecStmt' S2

(0] M Define the DatelntToDateTime() method using script S2

S3<&'DateTime[] DatelntsToDateTimes(Int32[] datelnts){'

S$34-53,'DateTime[] dateTimes = new DateTime[datelnts.Length];'

$3&-S3,'for(Int32 | = 0;I<datelnts.Length;l++) {dateTimes[l]=DatelntToDateTime(datelnts[l]);}'
S$34-S3,'return dateTimes;}

[ ]cse 'ExecStmt' S3

(O] M Define the DatelntsToDateTimes() method using script S3

S4<'Int32 DayDiff(Int32 valDate, Int32 datelnt){'
S4<-S4,'return(Int32)DatelntToDateTime(datelnt).Subtract(DatelntToDateTime(valDate)).TotalDays;}'
[ ]ese 'ExecStmt' S4

(0] M Define the DayDiff() method using script S4

S5¢'Int32[] DayDiffs(Int32 valDate, Int32[] datelnts){'

S54-S5,'Int32[] dayDiffs = new Int32[datelnts.Length];'

S5&-S5,'for(Int32 1=0;I<datelnts.Length;l++) {dayDiffs[|]=DayDiff(valDate, datelnts[l]);}'
S54-S5,'return dayDiffs;}'

[ ]cse 'ExecStmt' S5

(0 1 Define the DayDiffs() method using script S5

p[ ][ Jcse 'GetValue' 'Culturelnfo.CurrentCulture.DateTimeFormat.GetMonthName({0})' 12
p[ ]¢>D[ Jcse 'GetValue' 'DateTimeFormatinfo.Currentinfo.MonthNames'

p[ ]¢[ Jcse'GetValue'
'Culturelnfo.CurrentCulture.DateTimeFormat.GetMonthName(DateTime.Parse("{0}").Month)'
'12/31/2015'

p[ ][ Jcse'GetValue'
'Culturelnfo.CurrentCulture.DateTimeFormat.GetDayName(DateTime.Parse("{0}").DayOfWeek)'
'12/31/2015'

p[ ]¢>D[ Jcse 'GetValue' 'DateTimeFormatinfo.Currentinfo.DayNames'

p[ ][ Jcse 'GetValue' 'DateStringToDateTime("{0}").ToShortDateString()' '20160513'

p[ €[ Jcse 'GetValue' 'DatelntToDateTime({0}).ToShortDateString()' 20160513

p[ €[ Jcse 'GetValue' 'DayDiff({0},{1})' 20160101 20160513

[ Jcse 'ExecStmt' 'Int32[] dateNums;'
[ ]cse 'SetValue' 'dateNums' (20160101 20160513 20161231)
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p[ ]¢>D[ Jcse 'GetValue' 'DayDiffs({0},dateNums)' 20160101
[ ]cse 'Close

E! APLG4 Project: CLEAR WS — O 4

File Edit Session Objects Debug Options Help
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17 7

i8 5/13/2016
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20 571372016

21
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23
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27 3

II| | New Row

Ready || |Cmd: Ln: 0 Col: Dl |Classic| |Num

Example #208 SetValue for Public static string property
In this example a public static property of string type is defined and its value set in three ways.

Example208

[ Jeself¢&'c'[ Jese 'Init' 'System!

[ Jcse 'returnonerror' 0

[ ]Jcse 'ExecStmt' 'using System;'

[ Jcse 'ExecStmt' 'public static string sProp{get;set;}="";'
@)1 Be sure to provide an initial value

[ Jcse 'SetValue' 'sProp' «sProp_Valuel»

[ ]cse 'GetValue' 'sProp'

[ Jcse 'ExecStmt' 'sProp="{0}";' «sProp_Value2»
[ ]cse 'GetValue' 'sProp'

[ Jcse 'ExecStmt' 'var s = "{0}";' «sProp_Value3»
[ ]cse 'ExecStmt' 'sProp=s;'
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[ ]cse 'GetValue' 'sProp'
[ ]cse 'Close
= APL64 Project: CLEAR WS - O b
File Edit Session Objects Debug Options Help
: 1 nmm P N
FREY&NE=2¢ X Das dada_  ER.
VExampled.. 4 X =
AEAX &[] = 2CXDBES AW i,
0 Example208
| Oecself+'c'Ocse '"Init' 'System’
2 Ocse 'returnonerror' O
3 Ocse 'ExecStmt' 'using System:'
L Ocse "ExecStmt' 'public static string sProp{get:set;}="":"
5 At Be sure to provide an initial wvalue
4] Ocse 'Set¥alue' '"sProp' «sProp_Valuels
7 Ocse 'Get¥Walue' '"sProp’
B Ocse '"ExecStmt' "sProp="{0}";" «sProp_Valuel=
9 Ocse 'GetValue' '"sProp'
10! [cse "ExecStmt' 'war s = "{0}":' «sPraop f:l_kfm
11 Ocse '"ExecStmt' '"sProp=s;'
12! [cse 'GetVWalue' 'sProp'
13} [Oese 'Close’
o B
0 (<A Example208
1 0
2 0
3 0
L 0
5 sProp_Valuel
6 0
7 sProp_Valuel
B
9 0
10 sProp_Yalued
III| ” NHNRDW'
Re_l | |Editur: Function Name: Example20f Ln: 0 Col: ﬂ| |Classic| |Num

Example #214: Use .Net to download file via http or https
This example uses the .Net HttpClient class to download a file from a web url.

Create the Example214 function using this definition:
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Example214;S

S&««

using System;

using System.Globalization;

using System.Diagnostics;

using System.IO;

using System.Net.Http;

using System.Threading.Tasks;
using System.Collections.Generic;

public class GetWebFileClass

{
public static (bool hasErr, string errMsg) GetWebFile(string fileUrl, string localPath)
{
return Task.Run(() => FetchWebFileAsync(fileUrl, localPath)).GetAwaiter().GetResult();
}

public static async Task<(bool hasErr, string errMsg)> FetchWebFileAsync(string fileUrl, string localPath)
{

var hasError = false;
var errMsg ="";
using (HttpClient client = new HttpClient())
{
try
{

using (Stream contentStream = await client.GetStreamAsync(fileUrl))

{

using (FileStream fileStream = new FileStream(localPath, FileMode.Create, FileAccess.Write, FileShare.None))
{
await contentStream.CopyToAsync(fileStream);
return (hasError, errMsg);
}
!
}
catch (Exception e)
{
hasError = true;
errMsg = e.Message;
return (hasError, errMsg);
}
}
1
}

»»
[ Jeself<'C'[ ]cse 'Init' 'System' 'System.Globalization' 'System.Net.Http' "System.Threading.Tasks"
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[ Jese 'Exec'S
fileUrl<«"https://eoimages.gsfc.nasa.gov/images/imagerecords/73000/73963/gebco_08 rev_bath_3600x1800_color.jpg"»
localPath<«c:\\temp\\nasa.jpg»

X<[ ]cse'GetValue' 'GetWebFileClass.GetWebFile({0}, @"{1}") fileUrl localPath
:IF 12X

"Exception occurred: ",<2DX

:else

[ ]cse 'ExecStmt' 'var process = new System.Diagnostics.Process();'

[ ]cse 'ExecStmt' 'process.Startinfo.FileName = @"{0}";' localPath

[ ]cse 'ExecStmt' 'process.Startinfo.UseShellExecute = true;'

[ ]cse 'ExecStmt' 'process.Start();'

:endif

VExample214 * O X
FRY . AAX @8R [0=2CxDAES AR A RWe@®o® adimi] | RIRIGET D | Gm |

| 0] Example2il;s

1) Seax

2 using System;

3 using System.Globalization;

L using System.Diagnostics:

5 using System.IO;

[} using System.Net.Http:

7 using System.Threading.Tasks:

8 using System.Collections.Generic;

9

10 public class GetWebFileClass

i1

12 public static (bool hasErr, string errMsg) GetWebFile(string fileUrl, string localPath)

13 {

it return Task.Run(() =* FetchWebFileAsync(fileUrl, LocalPath)).GetAwaiter().GetResult();

5 }

16

17 public static async Task<(bool hasErr, string errMsg)> FetchWebFileAsync(string filelrl, string localPath)

i8

19 var hasError = false;

20 var errMsg = "";

21 using (HttpClient client = new HttpClient())

22 {

23 try

24 {

25 using (Stream contentStream = await client.GetStreamAsync(filelUrl))

26

27 using (FileStream fileStream = new FileStream(localPath, FileMode.Create, FileAccess.Write, FileShare.Nonel)

28

29 await contentStream.CopyToAsync(fileStream);

30 return (hasError, errMsg);

3 }

3z }

33 }

34 catch (Exception e)

35 {

36 hasError = true;

37 errMsg = e.Message:

38 return (hasError, errMsg):

3g }

&0 }

L3} t

w2}

B3 »n

L Ocself+'C'Ocse 'Init’' 'System' 'System.Globalization' 'System.Net.Http' "System.Threading.Tasks"

45 [cse "Exec' S

L2 fileUrl+«"https://ecimages.gsfc.nasa.gov/images/imagerecords/73000/73963/gebco_08_rev_bath_3600x1800_color.jpg"»

&7 localPath+«c:\\temp\\nasa.jpg»

48 X-{Jcse'GetValue' 'GetWebFileClass.GetWebFile({0}, @"{1}")}" fileUrl localPath

&9 :IF 1=X

50 "Exception occurred: ",<22X

51 :else

52 Ocse 'ExecStmt' 'var process = new System.Diagnostics.Process();’

53 Ocse 'ExecStmt' 'process.StartInfo.FileName = €"{0}";' localPath

54 Ocse 'ExecStmt' 'process.StartInfo.UseShellExecute = true:'

55 Ocse 'ExecStmt' 'process.Start():’'

56 zendi f
[0:01 ICommit Changes‘ ‘Cummit & Close|
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When this example runs, the Windows operating system, invoked by the Process.Start() method, will
display the image file using the default image display program select for the target workstation

[E APLB4: CLEAR WS — O ¥ W
File Edit Session Objects Tools Options Help

|ER8DE=?Csxbo® M. ..

-

<d 0 Example2il
1:0
2Example214[52]
Ji0
L
5:0
[HY
=l |

Ready | | |Hist: Ln: 7 col: 6| Ins |Classic|  |Num |EN_us |
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Example #247: Accessing a Soap Web Service

Soap is a methodology for exposing a web service to a client. In this example the CSE is used to access a
sample Soap web service. To access a Soap web service, the xml format of its soap request and soap
response must be known. Generally, this is available by reviewing the web service’s wsdl.

The example soap web service url: http://www.dneonline.com/calculator.asmx

The wsdl for the sample web service in this example can be obtained using an Internet browser:

-@ Calculator Web Service x +

I & Cc A Not secure | dneonline.com/calculatorasmx?op=Add G 2 W 0O 2 : |
|

A AcomTV c The Criterion Chan...

Calculator

Click here for a complete list of operations.

Add
| adds two integers. This is a test WebService, @DNE Online
Test

The test form is only available for requests from the local machine.

S0AP 1.1

The following is a sample SOAP 1.1 request and response. The placeholders shown need to be replaced with actual values.

< :Body>
</=cap:Envelope>

Content-Type: text/xml; charsetutf-g
Content-Length: length

0" encoding="ut£-87"7>
/ fwww w3 _crg/2001/XMLIchemz—instance” xmlns:xsd="http://www.wl.org/2001/XMLIchema” xmlns:scap="http://schemas.iml=cap.org/scap/envelops/">

=/ tempuri. org/™>
‘ZddResulr>
dRespon=ex
</=cap:Body>
</=cap:Envelope>

APL64 function to use the sample Soap web service to add two integers, using the web-based calculator:
Example247;S

S&««

using System;

using System.Text;

using System.Net;
using System.Net.Http;
using System.lO;

using System.Ling;
using System.Xml.Ling;

public class Example247Class

{
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public static int SoapWebSvcAdd(string url, Int32 intArgA, Int32 intArgB)
{
// url: Web address of SOAP service to add two integers
// intArgA: 1st integer to add
// intArgB: 2nd integer to add
// result is the sum of intArgA and intArgB
var httpClient = new HttpClient();
var sb = new StringBuilder();
sb.Append("<soapenv:Envelope xmins:soapenv=\"http://schemas.xmlsoap.org/soap/envelope/\"
xmlins:tem=\"http://tempuri.org/\">");
sb.Append("<soapenv:Header/>");
sb.Append("<soapenv:Body>");
sb.Append("<tem:Add>");
sb.Append(S"<tem:intA>{intArgA}</tem:intA>");
sb.Append(S"<tem:intB>{intArgB}</tem:intB>");
sb.Append("</tem:Add>");
sb.Append("</soapenv:Body>");
sb.Append("</soapenv:Envelope>");
var xmISOAP = sb.ToString();
var content = new StringContent(xmISOAP, Encoding.UTF8, "text/xml");
var request = new HttpRequestMessage(HttpMethod.Post, url);
request.Content = content;
var response = httpClient.Send(request, HttpCompletionOption.ResponseHeadersRead);
var s = response.Content.ReadAsStream();
var sr = new StreamReader(s);
var res = sr.ReadToEnd();
sr.Close();
response.Dispose();
request.Dispose();
content.Dispose();
var xElt = XElement.Parse(res, LoadOptions.PreserveWhitespace);
XNamespace ns = "http://tempuri.org/";
var val = xElt.Descendants(ns + "AddResult").FirstOrDefault().Value;
return Convert.Tolnt32(val);

}

»»

[ Jeselfé&'cse'[ Jcse 'Init' 'System' 'System.Net' 'System.lO" 'System.Ling' 'System.Xml.Ling
[ Jcse 'Exec' S

url&'http://www.dneonline.com/calculator.asmx'

intArgA<10

intArgB<-20
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sum<[ Jcse 'GetValue' 'Example247Class.SoapWebSvcAdd("{0}", {1}, {2})' url intArgA intArgB
"Sum of ",intArgA," and ",intArgB," is ",sum
[ Jcse 'Close'

x

48 0cself«'cse'Ocse "Init' 'System' 'System.Net' 'System.IO' 'System.Ling' 'System.Xml.Ling'
49 [cse 'Exec’ §

50‘url«"http://www.dneonline.com/calculator.asmx’

51:intArgA«10

52 intArgB+20

53 sum<[cse 'GetValue' "Example2t7Class.5oapWebSveAdd("{0}", {1}, {2})' url intArgA intArgB
54 "Sum of ",intArgA." and ",intArgB." is ".sum

55[0cse 'Close’

VExample247
IFRY. . AEX @[ E=2CXDEER KA R A RVec@®@sE®|odRE . '

_Exampta?'-ﬂ;s

1 Sewx

2iusing System:

3.using System.Text:

4using System.Net:

5.using System.Net.Http;

6:using System.IO:

7iusing System.Ling:

Blusing System.Xml.Ling:

5

10ipublic class Example2k7Class

11:{

12: public static int SoapWebSvcAdd(string url, Int32 intArgA, Int32 intArgB)
13. {

14 // url: Web address of SOAP service to add two integers

15: // intArgA: 1st integer to add

16 // intArgB: 2nd integer to add

17 // result is the sum of intArgA and intArgB

18 var httpClient = new HttpClient();

19 var sb = new StringBuilder():

20 sb.Append(“<soapenviEnvelope xmlns:soapenv=\"http://schemas.xmlsoap.org/soap/envelope/\" xmlns:tem=\"http://tempuri.org/\">");
21 sb.Append("<soapenv:Header/>");

22 sb.Append(“<soapenv:Body>"):

23 sb.Append("<tem:Add>"):

24 sb.Append($"<tem:intA>{intArgA}</tem:intA>"):

25! sb.Append($"<tem:intB>{intArgB}</tem:intB>"):

26 sb.Append("</tem:Add>");

27 sb.Append("</soapenv:Body>");

28 sb.Append("</soapenv:Envelope>");

29 var xmLSOAP = sb.ToString():

30 var content = new StringContent(xmlSOAP, Encoding.UTF8, “"text/xml");
31 var request = new HttpRequestMessage(HttpMethod.Post. url):

32 request.Content = content;

33 var response = httpClient.Send(request. HttpCompletionOption.ResponseHeadersRead):
3L var s = response.Content.ReadAsStream();

35: var sr = new StreamReader(s):

36 var res = sr.ReadToEnd();

37 sr.Close():

38 response.Dispose():

39 request.Dispose():

40: content.Dispose():

b1 var xElt = XElement.Parse(res, LoadOptions.PreserveWhitespace):

42 XNamespace ns = "http://tempuri.org/":

43 var val = xElt.Descendants(ns + "AddResult").FirstOrDefault().Value;
Ll return Convert.ToInt32(val):

L5 }

46}

47 »n

| 100] Commit Changes| [Commit & Close

Run the Example247 function:
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Obtaining Financial Stock Information
Example222

In this example a financial company has made available a Web APl which can be accessed as a Web API.
To use the Web API, a free API key must be obtained, in exchange for an email address. APL2000 has no

affiliation with ‘AlphaVantage’. Some stock symbols: MSFT, GOOGL, BRK.A, PFE, TSM.

Create the Example222 function using this definition:

Example222;S

S&««

using System;

using System.Net.Http;
public class Example222Class

{
public static (string stockData, bool hasErr, string errMsg) GetStockInfo(string apiKey, string symbol)
{

string stockData ="";
bool hasErr = false;
string errMsg ="";
try
{
using (var httpClient = new HttpClient())
{
httpClient.BaseAddress = new Uri("https://www.alphavantage.co/query");
httpClient.DefaultRequestHeaders.Accept.Clear();
httpClient.DefaultRequestHeaders.Add("User-Agent", "APL64-StockFetcher/1.0");
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var queryString =
S"?function=TIME_SERIES_DAILY&symbol={symbol}&datatype=csv&outputsize=compact&apikey={api
Key}";
var response = httpClient.GetAsync(queryString).Result;
if (response.lsSuccessStatusCode)
stockData = response.Content.ReadAsStringAsync().Result;
else
{
hasErr = true;
errMsg = response.StatusCode.ToString();

}

catch (Exception ex)
{
hasErr = true;
errMsg = ex.Message;

}

return (stockData, hasErr, errMsg);

}
»»
[ Jeself<'C' [ ]cse 'Init' 'System!'
[ ]Jcse'Exec' S
apiKey <& «QM40SH8HUVMS5J04S»
(0] Obtain free apiKey from Alpha Vantage
symbolé& «MSFT»
(stockData hasErr errMsg)<-[ Jcse 'GetValue' 'Example222Class.GetStockinfo("{0}", "{1}")' apiKey
symbol
[ ]cse 'Close'
:If hasErr
'Failed:'
errMsg
:Else
'Stock Data:'
s&[ Jen >stockData
s¢&D(s#',')Cs
(11ds)<[ Jfir11ds
561Ts
:EndIf
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VExample222

IFRA. IAAX @[0E=2C X haE

MEA P Rec®>®laf|im ] LT T T S0 [l [l (v 4]

= Example222:5
1 Sewsx
2. using System:
3. using System.Net.Http:
L public class Example222Class
51
6 public static (string stockData, bool hasErr, string errMsg) GetStockInfo(string apiKey, string symbol)
7
8 string stockData = "":
LN bool hasErr = false
10 string errMsg = "":
11 try
12 {
13 using (var httpClient = new HttpClient())
1k {
15 httpClient.BaseAddress = new Uri("https://www.alphavantage.co/query”);
16 httpClient.DefaultRequestHeaders.Accept.Clear();
17 httpClient.DefaultRequestHeaders.Add("User-Agent", "APL64-StockFetcher/1.0");
18 var queryString = $"?function=TIME_SERIES DAILY&symbol={symbol}&datatype=csv&outputsize=compact&apikey={apiKey}":
19° var response = httpClient.GetAsync(queryString).Result;
20 if (response.IsSuccessStatusCode)
21 stockData = response.Content.ReadAsStringAsync().Result;
22 else
23 {
2L hasErr = true;
25 errMsg = response.StatusCode.ToString();
26 }
27 }
28: }
29 catch (Exception ex)
30 {
31 hasErr = true;
32 errMsg = ex.Message:
33 }
3k return (stockData, hasErr, errMsg):
35: }
36 }
37 »
38 [Ocself«'C' Oecse "Init" 'System’
39 [Ocse'Exec’ S
Lo apiKey««QM4OSHBHUVM5JOLS»
k1. p Obtain free apiKey from Alpha Vantage
42  symbol+ «MSFT»
43 (stockData hasErr errMsg)«[cse 'GetValue' 'Example222Class.GetStockInfo("{0}", "{1}")' apiKey symbol
44 [Ocse 'Close’
45 = =:If haskErr
LT 'Failed:'
L7 errMsg
L8 [ :Else
L9 'Stock Data:”
50 s<0cn >stockData
51 sea(s#',')e7s
52 (1 14s)«0Ffi71 14s
53 5 6ts
S4. “+EndIf
[00] Commit Changes] [Commit & Close|
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APL+Win CSE to APL64 CSE

Generally APL+Win CSE applications need few, if any, modifications to be used with the APL64 CSE. The
APL64 CSE incorporates many improvements which were not possible to implement in the APL+Win CSE
including:

e Use the APL64 CSE manual for APL64, and not the APL+Win CSE
e All examples with source code are in the APL64 CSE manual. A separate APL64 CSE example (.zip) file
is not necessary.
e The APL64 CSE has no dependency on Windows-only ActiveX technology
e APL64 CSE object and instances are now in-process features of APL64
o No separate APL64 CSE installer required.
o Performance is improved because there is no APL64/CSE boundary requiring data

serialization.
o Faster APL64 CSE initialization
o No SignalR server technology needed
o No separate application domain for the CSE engine needed.

APL64 CSE instance InitSTA method now operates the same as the CSE instance Init method.
o APL64 CSE logging is performed directly in the APL64 interpreter instance.
e The APL64 CSE is cross-platform compatible.
e The APL64 CSE requires no ‘port numbers’, and they are needed in the right argument of the APL64
CSE Init and InitSTA methods.
e The Exec method C# script argument may be a character vector, character matrix or scalar string.
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e The ExecFile method no longer requires the Boolean argument indicating if the filed script contains
APL64 executable statements prefixed by ‘APL:’

e The CSE method and property keywords are not case-sensitive, e.g. ‘Exec’, ‘EXEC’, ‘trackevents’,
‘TrackEvents’ are acceptable. C# keywords remain case sensitive.

e The [ ]cself system variable property is no longer initialized when the workspace is cleared or a
workspace is loaded

e CSE Close method optional argument no longer applicable and will be ignored if present.

e CSE instance method, GetValueEx, is available so that the desired result can be distinguished from an
error code, so that the value of the APL64 programmer selected CSE instance property,
ReturnOnError, can be considered for this method.

e The CSE instance method GetlLastError now has an optional right argument indicating the number of
lines of the last error which will be returned by this method.

e CSE instance property RepStr value must be explicitly set by the APL64 programmer.

e APL+Win CSE instance properties deprecated:

o texttransfer: APL64 supports the string data type. Use an APL64 string datatype to set a C#
string datatype and an APL64 char datatype to set a C# char datatype.

o transpose: APL64 CSE automatically handles the row and column order differences between
APL and .Net.
unicode: APL64 directly supports Unicode
logfilepath: Since the APL64 CSE is an in-process engine, logging is performed by the APL64
interpreter.

e APL+Win CSE Object properties deprecated:

o ReconnectionTimeout: APL64 CSE is an in-process engine, so no server technology is required.

o ConnectionTimeout: APL64 CSE is an in-process engine, so no server technology is required.

o Connectioninterval: APL64 CSE is an in-process engine, so no server technology is required.

o Tracelevel: APL64 CSE is an in-process engine, so event tracing is performed by the APL64
interpreter.

o Version: APL64 CSE is an in-process engine, so the CSE engine version is the same as the APL64
interpreter version.

e For the CSE instance methods, ExecStmt, GetValue, GetValueEx, SetValue methods, the target .Net
variable data type more closely determines the associated APL64 data type.

o APL64 bool values (0/1) will be converted to Int32 values when sent to the CSE engine. APL64
Boolean values or Int32 (0/1) values may be sent to the server to set the value of CSE objects.

o .Net bool values will be converted to APL64 Int32 values or bool values via demotion, if
applicable.

o .Net string values will be returned to APL64 as string values. To send string values to a .Net
string variable, use an APL64 string value

o .Net char values will be returned to APL64 as character values. To send char values to a .Net
char variable, use an APL64 character type.

o Individual elements of a .Net Object array containing non-APL64 data types must be obtained
using the CSE GetValue method, rather than obtaining the entire object array via GetValue.
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APL64 and the CSE in APL64 are implemented using .Net and the Microsoft Roslyn C# compiler to
achieve cross-platform compatibility. In this environment, the CSE cannot be used to subscribe to
events which are exposed by System.Windows.Forms or Windows Presentation Foundation (WPF)
GUI controls. The CSE in APL+Win was implemented on the .Net Framework which is not cross-
platform compatible.
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