Day 2: Fourth Generation Dyalog APL - The Internet

Module18: Dyalog.Net Classes

§ 18.1 Writing Dyalog.Net Classes
§§ 18.1.1 Dyalog Namespaces and .NET Namespaces

.NET namespaces are similar to Dyalog namespaces, but unfortunately (for .NET) are not identical.
Nevertheless, when creating a .NET class in Dyalog APL, a Dyalog namespace is destined to become a
.NET namespace (in a .NET assembly) containing the new .NET class.

8111 Create a workspace called GENERAL.DWS containing a single namespace called # . Mat hs.

§§ 18.1.2 Creating a Ne t Ty pe Object

In Dyalog.Net, a .NET class is created through a Net Ty pe object. The BaseC lass property of a
NetType object may be set to the name of some particular class from which the new class is derived.

Cvec OWC'NetType' a Create anew Net Ty pe object, with name in CvVec

1812110 the namespace # . Mat hs create a Dyalog GUI Net Ty pe object called Spectrum.

Hint: See GUI Help or Object Reference for description of Net Ty pe object.

§§ 18.1.3 Writing Functions and defining Variables

18131 namespace # . Mat hs.Spectrum, copy in function vFour ierv from distributed workspace

MATH.DWS and write the following two functions:

V R«ft W o Fourier Transform
[1] R«Fourier W

V R«ift W a Inverse Fourier Transform
[1] R<~1 Fourier W

§ 18.2 Exporting Methods and Properties
§§ 18.2.1 Arguments and Result dataTypes

When exporting methods and properties it is necessary to specify the dataTypes of all interface variables.
In order for .NET to interpret correctly the dataTypes being specified it is necessary for the classes
associated with the specified dataTypes to be accessible in APL. The basic dataTypes are to be found in
the core Sy stem namespace. They correspond to classes such as System.Int32, System.Inteu
and System. Array. These classes inherit from System.ValueTly pe which itself inherits from
System.Object.

To make these basic dataTypes visible to APL when exporting class members it is necessary to assign
OUSING to the core System namespace. Were we to do this then the classes would have to be called
Int32, Int64 etc... However, the default names in the .NET properties dialogue are written with the
"System." prefix. Therefore assign [JUSING to an empty character vector in order to satisfy the default
entries.
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We can now specify the calling dataTypes of vftv and viftv as the default, System.Array and
identify them as public methods. (Remember, methods may not be dyadic functions.)

18‘2‘1‘1Assign JUSING<'", place the cursor on ft in the Session and right-click the mouse. Select
[Properties][.Net Properties] and set the information as below. Repeat for i f¢.

= #.Maths.Spectrum.ft - Properties

= | #.Maths.Spectrum.ift - Properties

Properties | Value | Moritor | .Met Properties

Properties | Value | Monitor | Met Properties

Param Mame Type Modifier | Optional ‘
Result System.Amay w
Param1 System. drray ~ - O

Help o

(%) Method (OrwebMethod (O Prop Get (O Prop Set

[+ iPublici [ Static [ wirtual [ Constructar

[ Protected

Param Mame Tupe Modifier | Optional |
Result System.Amray w w
Parami System.Array v v O
Help 1o
(®) Method () WebMethod () Prop Get (O Prop Set

[ Public [ Static

[ wirtual [ Constructar
[ Protected

Alternatively, it should be possible to assign this information via SetMet hodInfo. Also note that we
could have identified the methods as static in which case they would be useable directly from the class
without the need to create an instance of Spec ¢t rum before calling them.

§§ 18.2.2 Making an Assembly

18.2.21g6ect [File][Export] from the Session menu and navigate to the framework directory. Choose a file

name

— the default is the name of the workspace with .dll rather than .dws. This will be the name of your

.NET assembly. The Runtime application check box should be checked in order to create a distributable
assembly, otherwise the development .dll (eg dyalog110.dll rather than dyalog110rt.dll) will be bound.

Create bound file E]g]
Savein | ) v2.050215 ¥ & 2 E-
. ljmaa %] Aspret_perf.di
_J |2 A5P METWebadminFiles gaspnet_rc.d\l
Rocart IC2)CoNFIG %] AsphEtMMCE:t. il
IC3)Microsoft \MET Framewark 2.0 Beta 2 %] corperfionExt.di
S ICZMsBuild ﬁi]cscomp.dll
Lﬁ ] ‘3] cscomprgd.dil
Desktop | L Redistlist %] culture.dil
|2 Temparary ASP.NET Files ‘ﬂ ZustomMarshalers, dll
%] Accessibilty. di ] dFdi.di
%] AdohetDiag.di %] diasymreader.di
D ‘ﬂahnk‘dl\ ‘ﬂEventLogMessages.dH
:a]aspnetj\ter.d\l ‘:a]fus\on‘dll
3 %] aspriet_isapi.di | %] IEExecRemote. dI
|
< ’
My Camputer _
File name: general v
‘;’] Savesslype  Microsolt.Net Assemaly [ dl) v
.
My Metwork
[+#] Buntime application

When you hit the Save button, if no problems are identified, then the following message box and status

message dialogue appear.
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s+ Dyalog APL/W - Status EH’E‘E‘
Eile ©ptions

Declared Assembly general
Declared Module general in file C:sHIMDOHSsHicrosoft.METS~Frameworkswz.0.50215%general . dll
Declared Tupe Haths.Spectrum
Compiling Method "ft"
Parameter type "System.Array” resolued to Sustem.fArray
Result tupe "Sustem.Arrau” resolved to Sustem.Array
Compiled Hethod "ft"
Compiling Method "ift"
Parameter tupe "Sustem.Arrau” resolued to Suystem.Arrau
Result type "Sustem.Array” resolved to Syustem.frray
Dyalog APL/W. | Compiled Hethod "ift"
— Emitted Type Haths.Spectrum
Emitted Assembluy to file "C:vHINDOHS“Hicrosoft.METwFramework-vZ.(.90215%general .dll"

.
4) File C:YWINDOW SYiMicrosoft NET\Frameworkivz.0.50215\gener al dil successfully created. ‘

§§ 18.2.3 Checking the MetaData

182311y WS Explorer, load the MetaData of the assembly General.d 1. Find the exported methods

and check their entries.

B Exploring CLEAR WS [#]

Eile Edit Wiew Columns Toals

i mXQE| | DEEE (26 el

‘Waorkspace Tree
=
(e OSE
o Tt HetaData
ER =8| caded Metadata
=-Jét general
=%t Hodules
2-Ht C:sHINDOWS~Hicrosoft.METSFrameworksw2.0.50215%general .dll
=-Jét Namespaces
=1t Haths
=4t Classes
= Tt Maths.Spectrum
%t Base Class
%t Constructors
Tt Fields
= Mt Hethods
Wt (Privatel)nt3z fget_id=()
Tét (Private)sSustem.Object MemberwiseCloner)
Tt (PrivatelUoid $InitializelnstanceFieldsC)
et (PrivatelUoid fInitializeSharedFields()
Bt (PrivatelUoid BaseConstructoril
Het (PrivatelUoid Finalize(2
et Boolean Equals(System.Object)
Bt [nt32 GetHashCode()
Tigt System. Array ft(System.Array)
Iift System.fArray iftCSystem.Arraul
Bt Sustem.String ToString()
Tiet System. Type GetType(d

1 TypeL ibs

0 object(s). 28.26Mb (20656502 bytes) free,

Note that a number of other methods are present in the list. They have been inherited from
System.0bject ¢ which is the default BaseClass of a NetType object. Itis at the root of every
.NET class and therefore every class has the ToString and Get Ty pe methods (although their
constructor syntax may be overridden by any of their descendants).

§ 18.3 Calling Dyalog.Net Classes
§§ 18.3.1 Calling your Dyalog.Net Class from Dyalog APL

To use the .NET class which you have just created, you follow exactly the same procedure as for any

other .NET class. First you have to set JUSING to the appropriate value:
UUSING<«'Maths,General.d11l'

By way of checking that the class is visible to APL, typing its name at this point will print the full

namespace-qualified name of the class in the Session, surrounded by parentheses to indicate a class name.
Spectrum

(Maths.Spectrum)

An instance of the class is created using the [JNVEW system function:
S<[NEW Spectrum
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Create an arbitrary rank array of data whose Fourier Transform is to be found.
O«R«2 2 10p4002400
180 95 12 213 350 139 187 273 82 243
150 331 177 34 341 69 371 345 332 28

391 126 301 61 336 319 31 325 254 36
233 263 43 148 246 153 274 333 305 306
Applying the transform followed by its inverse reproduces the original data, now with an explicit zero
imaginary component.
S.iftcS.ftcR

180 0 95 O 12 0 213 0 350 0 139 0 187 O 273 0 82 O 243 0
150 0 331 0 177 0 34 0 341 0 69 O 371 0 345 0 332 0 28 0
391 0 126 0 301 O 61 O 336 0 319 0 31 O 325 0 254 0 36 O
233 0 263 0 43 O i48 0 246 O 153 0 274 O 333 0 305 O 306 O

(From Dyalog version 10 onwards it is even possible to display ActiveX controls and .NET classes in the
cells of a Gr id object.)

§§ 18.3.2 Calling your Dyalog.Net Class from C# and VB.NET

.NET classes created using Dyalog APL may be called from any .NET language just like any other .NET
class. The assembly .dll file, in this case general.dll, and any supporting .dll files, in this case fftw.dll,
have to be shipped. The only other Dyalog files that have to be shipped to the machine intending to use
the class are bridge110.dll, dyalognet.dll and dyalog110rt.dll, the Dyalog APL runtime engine.

§§ 18.3.3 Complications

We have attempted to give a straight-forward view of .NET from an APL point of view. Many of the
new' concepts have been part of Dyalog APL since its inception — data encapsulation, method
overloading, exception handling ... - and many have already been incorporated in a natural way into
Dyalog APL — namespaces, threads, sockets ...

The reality of .NET is not as clear-cut as an APL programmer would wish. There are inevitably a number
of complications. We have neglected at least those we can discern in the belief that the straightforward
picture is the best foundation on which to build.

However, we note here a couple of the grey areas that you will encounter on deeper investigation of
NET.

e _NET namespaces may be spread over more than one assembly. Excuse me! Why?

¢ Some C functions do not return their results, but rather they store them in memory at specific
locations indicated by pointers, which they do return. In Dyalog.Net this sad C eventuality is
resolved using ByRef ¢ in Dyalog i1 supplied in br idge110.d11 a.

¢ C(lasses are not the only members of assemblies. Assemblies also contain Enumerations,
Interfaces and Structs. We have ignored these topics because they do not appear to introduce
anything particularly exciting, but just complicate an already complicated picture.

18331866 Dylog.Net Interface Guide chapters 1 to 4 and ..samples\APLClasses\. .. for further study.
Please ask for the next module ©.
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