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Installation and Configuration 
 
 
 
 
 
 

System Requirements 
 

Version 10 
Dyalog APL/W Version 10 requires a Pentium PC equipped with a minimum of 16MB. 

RAM, and one of the following versions of Microsoft Windows: 

 Windows XP (all variants) 

 Windows 2000 (all variants) 

 Windows ME 

 Windows NT 3.51 or 4.0 

 Windows 98 or 95 

 

.NET Interface 
The Dyalog APL .NET interface requires a computer running Windows 2000 or 

Windows XP Professional with the following elements installed: 

 The Microsoft .NET Framework SDK V1.0.3705 or higher. 

 Microsoft Internet Information Services (IIS) 5.0 or 5.1 

 Microsoft Internet Explorer Version 6.00. 

 

Compatibility 
Saved workspaces and  of functions written in component files produced by 

previous versions of Dyalog APL, including Version 9.0 and Version 8.2, may be 

loaded in Version 10. 

 

However, workspaces and  of functions written by Version 10 may not be loaded 

using a previous release of Dyalog APL. The reason for this restriction is that certain 

data structures have been changed to accommodate new features. Previous versions of 

Dyalog APL can have no prior knowledge of these data structures and therefore cannot 

recognise them. 
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Installation Overview 

Installation Directory 
By default, Dyalog APL/W Version 10.0 is installed in the dyalog10 directory on the 

drive on which Windows is installed (for example, c:\dyalog10). You may select a 

different drive and directory during installation. 

Installation Options 
There are 3 installation choices; please see Installation Instructions for details: 

Local Select this option to install Dyalog APL/W Version 10.0 on a stand-alone 

PC. This will copy the software onto your hard disk and update your 

registry. 

Server Select this option to install Dyalog APL on a network drive. This will copy 

the software onto the specified network directory but will not update any 

registry entries. You must subsequently perform a Client installation for 

each prospective user. See Client/Server Installation for details. 

Client Select this option to register yourself as a user of a network installation. This 

will create your personal registry entries so that you can access Dyalog APL. 

A number of additional files are copied. See Client/Server Installation for 

details.  

Note that if you have a single Windows NT PC that will be used at different times by 

different users each with a separate log-in, you must perform a Client/Server 

installation. 

In the Local and Client cases, the Dyalog APL Input Method Editor (IME) is installed 

(See .Net Interface Guide). Furthermore, if the setup program detects that the Microsoft 

.Net Framework is installed, it will ask you whether or not you wish to install the 

Microsoft .Net Interface. This part of the installation is described later in this chapter. 

Registry Folders 
Unless they already exist, the installation of Dyalog APL/W Version 10.0 creates the 

following registry folders: 

 
HKEY_CURRENT_USER\Software\Dyadic\Dyalog APL/W 10.0 

HKEY_CURRENT_USER\Software\Insight\SQApl 
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Stand-alone Installation 
1. Insert the CD-ROM labelled Dyalog APL/W Version 10.0 in the drive and open the 

Dyalog10 directory. 

2. To begin the installation, double-click setup.exe. 

3. The first dialog box displays the Copyright Notice; click Next to continue. 

4. The next dialog box asks you to choose the type of installation,  

 

 
 

Ensure that Local Install is selected, then press OK. 
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5. The next dialog box asks you to specify the installation directory; the default is 

Dyalog10 on the drive in which Windows is installed. If you want to install on a 

different drive or in a different directory, click Browse and change it. Please note 

that if you install over an existing Dyalog APL/W directory, setup.exe will 

overwrite files of the same name as those on the CD-ROM. 

6. You will next be asked to choose between a Typical, Compact or Custom 

installation. 

Typical This copies all Dyalog APL/W files from the CD-ROM 

onto your disk and updates your registry. This option 

requires approximately 16Mb of disk space. 

Compact This copies only the bare minimum number of files 

required to run dyalog.exe onto your system, and 

updates your registry. This option requires 2.6Mb of disk 

space. 

Custom This option allows you to omit certain types of file which 

would otherwise be installed. 

7. The next dialog box asks you to choose a Program Folder for the Dyalog APL 

icons; the default is “Dyalog APL Version 10.0”. 

8. If you are installing Dyalog APL/W for the first time, you will then be asked to 

enter your serial number. This may be found on a label on the back of the CD-

ROM. 
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9. You will then be prompted to select the languages for which you want to install 

keyboard and session files. See the following table entitled National Language 

Support files for a list of the files that will be copied onto your system 

corresponding to each language you select. 

Note that you can select more than one language. For example, if you want to use a 

French keyboard but have the American session, you should choose both American 

and French options here.  

 

 
 

10. Finally you will be asked to select your Session file and keyboard table. You will 

be able to choose from all of the .DSE and .DIN files that setup.exe finds in 

your Dyalog10 and Dyalog10\aplkeys directories respectively. This means all the 

files selected at Step 9 plus any .DSE and/or .DIN files that you already had in 

these directories. 

11. setup.exe will now complete the installation process without further prompting 

and (if you chose a Typical installation) will display the Release Notes on 

completion. 

12. After installing Dyalog APL/W Version 10.0, setup.exe will check that your 

Windows Custom Control Library comctl32.dll is Version 4.72 or later. If not, 

you will be asked to install the update. 
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National Language Support Files 

Language Files Description 

American def_us.dse 

apl_us.din 

unify_us.din 

unify2us.din 

combo_us.din 

US English Session file 

APL/ASCII keyboard 

Unified keyboard 

Unified keyboard 

Combined keyboard 

British def_uk.dse 

apl_uk.din 

unify_uk.din 

unify2uk.din 

combo_uk.din 

combo2uk.din 

UK English Session file 

APL/ASCII keyboard 

Unified keyboard 

Unified keyboard 

Combined keyboard 

Combined keyboard 

Danish def_uk.dse 

unify_dk.din 

UK English Session file 

Unified keyboard 

German def_gr.dse 

apl_gr.din 

unify_gr.din 

unify2gr.din 

German Session file 

APL/ASCII keyboard 

Unified keyboard 

Unified keyboard 

Finnish def_fi.dse 

apl_fi.din 

unify_fi.din 

Finnish Session file 

APL/ASCII keyboard 

Unified keyboard 

French def_fr.dse 

apl_fr.din 

unify_fr.din 

French Session file 

APL/ASCII keyboard 

Unified keyboard 

Italian def_it.dse 

apl_it.din 

Italian Session file 

APL/ASCII keyboard 

Notes: 

Using unify_uk.din, unify_us.din, combo_uk.din (in unified mode) and 

combo_us.din (in unified mode) you input an APL quote using Ctrl+k and an ASCII 

quote using the standard quote keystroke. Using unify2uk.din, unify2us.din 

and combo2uk.din (in unified mode) these are reversed; Ctrl+k produces an ASCII 

quote and the standard quote keystroke produces an APL quote. 

The Finnish, French, Italian and Danish files were supplied by Dinosoft OY, Legrand 

Consultants, APL Italiana, and Insight Systems ApS respectively. apl_gr.din and 

unify_gr.din were donated by Peter Brahm. unify2gr.din was supplied by 

APL Software team. 

Dyadic is grateful to all those who have supplied these files. 
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Client/Server Installation 
The purpose of a Client/Server installation is to copy the software onto a single network 

directory and to perform individual installation tasks for each user that will run Dyalog 

APL/W. It also applies if several different user log-ons share the same computer. 

Logged in as the network or system administrator: 

Perform a Server Install as described below. This will copy the Dyalog APL/W 

software onto the specified drive; that is all. 

Logged in as a user: 

Perform a Client Install as described below. This will update your registry, install 

essential DLL files in your Windows directory, and install the Dyalog APL fonts on 

your system. This step must be repeated for each and every Dyalog APL user. 

 

Server Installation 

1. Insert the CD-ROM labelled Dyalog APL/W Version 10.0 in the drive and open the 

Dyalog10 directory. 

2. To begin the installation process, double-click setup.exe. 

3. The first dialog box displays the Copyright Notice; click Next to continue. 

4. The next dialog box asks you to choose the type of installation,  

 

 
 

Select Server Install, then press OK.
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5. The next dialog box asks you to specify the installation directory; the default is 

dyalog10 on the drive in which Windows is installed. If you want to install on a 

different drive or in a different directory, click Browse and change it. Please note 

that if you install over an existing Dyalog APL/W directory, setup.exe will 

overwrite files of the same name as those on the CD-ROM. 

 

6. You will next be asked to choose between a Typical, Compact or Custom 

installation. 

 

Typical This copies all Dyalog APL/W files from the CD-ROM onto your 

disk and updates your registry. This option requires approximately 

16Mb of disk space. 

Compact This copies only the bare minimum number of files required to run 

dyalog.exe onto your system, and updates your registry. This 

option requires 2.6Mb of disk space. 

Custom This option allows you to omit certain types of file which would 

otherwise be installed. 

 

7. You will then be prompted to select the languages for which you want to install 

keyboard and session files. See National Language Support Files earlier in this 

chapter. 

 

Note that you can select more than one language. For example, if a user wanted to 

have a French keyboard but the American session, you should choose both 

American and French options here. Please ensure that you select all of the 

languages that your users are likely to require. 
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8. setup.exe will now complete the Server Install process without further 

prompting. 

 

Client Installation 

1. Use File Manager to start setup.exe in the Dyalog APL/W directory on your 

network drive. Note that you must run setup.exe from this directory and not 

from the CD-ROM. 

2. The first dialog box displays the Copyright Notice; click Next to continue. 

3. The next dialog box asks you to confirm a Client Install; other options are disabled. 

Click OK to continue.  
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4. The next dialog box asks you to specify your Dyalog APL/W directory. This is 

going to be your working directory for Dyalog APL/W Version 10.0. The default is 

dyalog10 on the drive in which Windows is installed. If you want to choose a 

different drive or directory, click Browse and change it. Please note that no files 

will be copied into this directory. 

5. If you are installing Dyalog APL Version 10 for the first time, you will then be 

asked to enter your serial number. This may be found on a label on the back of the 

CD-ROM. 

6. Then you will be asked to select your Session file and keyboard table. You will be 

able to choose from all of the .DSE and .DIN files that were copied onto your 

network drive according to the languages that your System Administrator selected 

during the Server Install. 

7. The next dialog box asks you to choose a Program Folder for your Dyalog APL 

icons; the default is “Dyalog APL Version 10.0”. 

8. setup.exe will now complete the installation process without further prompting 

and will display the Version 10.0 Release Notes on completion. 
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Microsoft .NET Interface Installation 
 

If the Microsoft .NET Framework is installed on the computer, setup.exe asks you 

whether or not you wish to install the Microsoft .Net Interface. If you say yes, 

setup.exe performs the following additional tasks: 

1. Removes incompatible elements that were installed or created by previous 

Dyalog.Net releases. 

2. Modifies the .NET configuration file machine.config, adding a section to 

register and associate the .NET language "apl" with the Dyalog APLScript 

compiler. 

3. Optionally associates Notepad with .aspx, asax, asmx and .ascx files. This 

makes it easy to use Notepad to edit the sample APLScript files. 

4. Optionally, modifies your IIS configuration by setting the service attribute 

Allow service to interact with desktop. In addition, setup.exe optionally 

changes the IIS user from ASPNET to SYSTEM. These changes are both 

necessary to enable the use the Dyalog APL Session and debugger under IIS. 

5. Installs some sample Dyalog APL Web applications as IIS Virtual Directories. 

Note that this only works if you have an IIS Web Site named Default Web Site 

(the default for Windows 2000). If not, you will see the message box shown 

below and you will have to install the APL Web applications manually as 

described in Chapter 6. 

 

 

To install the Microsoft .Net Interface separately, by insert  your Dyalog APL Version 

10 CD-ROM and run the setup.exe in the sub-directory 

dyalog10\dotnet_setup. 
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COMCTL32.DLL Update 
For full functionality, Dyalog APL/W Version 10.0 requires Version 4.72 or later of the 

Windows Custom Control Library comctl32.dll which is installed in your 

WINDOWS\SYSTEM directory. 

 

Your Dyalog APL CD-ROM contains the file 40COMUPD.EXE. This is an official 

Microsoft update for comctl32.dll which Dyadic is authorised to distribute with 

Dyalog APL. 

 

After installing Dyalog APL, setup.exe checks the Version number of 

comctl32.dll and, if necessary, notifies you that you should install the update. 

 

If you need the update to comctl32.dll, you should install it prior to running 

Dyalog APL/W Version 10.0. To do so, simply run 40COMUPD.EXE from the CD-

ROM. 

 

If you choose not to install the update, you will be unable to use many of the new 

objects such as the CoolBar and Calendar objects. Furthermore, the standard Version 

10.0 Session files (which use CoolBars) will not load correctly. 

 

If you prefer not to install the update to comctl32.dll, you may use a Dyalog 

APL/W Version 8.1 Session file, or you may build your own Version 10.0 Session file 

using BUILDSE.DWS. To do this : 

 





 

Note that the right argument to BUILD_SESSION is one of the country codes specified 

in the variable . 

 

If your comctl32.dll is prior to Version 4.72,  will create you a 

simpler (Version 8.1 style) Session file that avoids the use of CoolBars and other 

objects that require this Version of comctl32.dll. 
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Files and Directories 
 

File Naming Conventions 
The following file naming conventions have been adopted for the various files 

distributed with and used by Dyalog APL/W. 

 

 

  Extension Description 
 

  .DWS  Dyalog APL Workspace 

  .DSE  Dyalog APL Session 

  .DCF  Dyalog APL Component File 

  .DXV  Dyalog APL External Variable 

  .DIN  Dyalog APL Input Table 

  .DOT  Dyalog APL Output Table 

  .DFT  Dyalog APL Format File 

  .DXF  Dyalog APL Transfer File 

 .DLF  Dyalog APL Session Log File 

APL Fonts 
Two types of APL fonts in two different layouts are provided. 

 

The standard layout contains the APL underscored alphabet . The alternative layout 

does not have the underscored alphabet, but contains additional National Language 

characters in their place. Note that the extra National Language symbols share the same 

 positions with the underscored alphabet. If, for example, you switch from the 

standard font layout to the alternative one, you will see the symbol  (A-acute) instead 

of the symbol .  

 

The two types of APL font are bitmap (screen) and TrueType. The bitmap fonts were 

designed by Dyadic and, if desired, may be edited using the  workspace that is 

provided. The bitmap fonts are named Dyalog Std and Dyalog Alt. 

 

The TrueType fonts were designed by Adrian Smith and are distributed under 

agreement by Dyadic. These fonts have a traditional 2741-style italic appearance and 

are named Dyalog Std TT and Dyalog Alt TT. 

 

You may use either a bitmap font or a TrueType font in your APL session (see Chapter 

2 for details). Depending upon the capabilities of your graphics card, bitmaps fonts 

typically provide better screen display performance than TrueType fonts, but are not 

printable (this is a Windows limitation). You MUST use a TrueType font for printing 

APL functions. 
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In addition, the APL385 Unicode font © Adrian Smith is provided. This font may be 

used in conjunction with APLScript files. 

 

Help Files 
Dyalog APL/W includes two different sets of Windows help files. These are accessed 

from the Help menu on the Session or by running winhelp.exe or winhlp32.exe 

directly. 

 

The files in the top-level directory dyalog10 are those which are accessed from the 

Session and are compiled using the Dyalog Std bitmap font. This means that they are 

not printable because Windows cannot print bitmap fonts in help files. Another set of 

help files is provided in the tt_help sub-directory. These help files contain the 

identical information, but are compiled using the Dyalog Std TT TrueType font and are 

therefore printable. The help files built using the bitmap font are generally considered to 

be easier to read on-screen; especially at lower resolutions. 

 

If you prefer to be able to print your help topics on demand from the APL session (at 

the expense of somewhat less legible screen appearance), you may copy the files from 

the tt_help sub-directory into the top-level dyalog10 directory. This will ensure 

that APL loads the TrueType help files. If you do so, it is recommended that you 

backup the bitmap font help files first. 
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The APL Command Line 
 

The command line for Dyalog APL/W is as follows : 

 

dyalog [ options ] [ debug ] [ file ] [param] [param] [param]... 

 

where: 

  [options] 

 

   -x No  execution on workspace loads. 

 

   -a Start in USER mode. 

 

   -c Signifies a command-line comment. All characters to the 

right are ignored. 

 

  [debug] 

 

   -Dc Check workspace integrity after every callback function. 

 

   -Dw Check workspace integrity on return to session input. 

 

-DW Check workspace integrity after every line of APL 

(application will run slowly as a result) 

 

   -DK Log session keystrokes in (binary) file APLLOG. 

 

  [file] The name of a Dyalog APL workspace to be loaded. Unless  

   specified, the file extension .DWS is assumed. 

 

  [param] A parameter name followed by an equals sign (=) and a value. Note 

   that the parameter name may be one of the standard APL parameters 

   described below, or a name and value of your own choosing (see 

   Object Reference, GetEnvironment method). 

 

 

Examples: 

c:\dyalog10\dyalog.exe myapp maxws=8192 

c:\dyalog10\dyalog.exe session_file=special.dse 

c:\dyalog10\dyalog.exe myapp aplt=mytrans.dot myparam=42 
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APL Exit Codes 
When APL or a bound .EXE terminates, it returns an exit code to the calling 

environment. If APL is started from a desktop icon, the return code is ignored. 

However, if APL is started from a script (UNIX) or a command processor, the exit code 

is available and may be used to determine whether or not to continue with other 

processing tasks. The return codes are: 

 

0 successful , graphical exit from GUI 

1 APL never got started. This will occur if there was a failure to read a translate 

file, there is insufficient memory, or a critical parameter is incorrectly specified 

or missing. 

2 APL was terminated by SIGHUP or SIGTERM (UNIX) or in response to a 

QUIT WINDOWS request. APL has done a clean exit. 

3 APL issued a syserror 

  

Note that if APL terminates with a core dump,  SIGSEGV etc (UNIX), the return code 

is determined by the Operating System. 

 

It is also possible for an application to return a custom exit code as the optional 

argument to . 

Workspace Integrity and the APLCORE File 
When you  your workspace, Dyalog APL first performs a workspace integrity 

check. If it detects any discrepancy or violation in the internal structure of your 

workspace, APL does not overwrite your existing workspace on disk. Instead, it saves 

the workspace, together with diagnostic information, in a file called aplcore and exits 

with a message  . 

 

Note that the internal error that caused the discrepancy could have occurred at any time 

prior to the execution of  and it may not be possible for Dyadic to identify the 

cause from this aplcore file.  

 

If APL is started in debug mode with the –Dc, -Dw or –DW flags, the Workspace 

Integrity check is performed more frequently, and it is more likely that the resulting 

aplcore file will contain information that will allow the problem to be identified and 

corrected. 
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A syserror report and an aplcore file may also be produced if the Dyalog APL program 

fails (crashes) for another reason.  

 

Objects may often (but not always) be recovered from aplcore using . Note that 

because the aplcore file has no extension, it is necessary to explicitly add a “dot”, or 

APL will attempt to find the non-existent file aplcore.DWS, i.e. 

 

      
 

If APL crashes and saves an aplcore file, please email the following information to 

support@dyadic.com: 

 

 a brief description of the circumstances surrounding the error 

 your Dyalog APL Version number and Build ID (see Help/About) 

 

If the problem is reproducible, i.e. can be easily repeated, please also send the 

appropriate description, workspace, and other files required to do so. 

 

Note that if an error occurs in a Windows API function, or in a dynamic link library 

(DLL) that has been called from APL, the system reports a syserror 999. In this case, 

the crash may not be due to a bug in Dyalog APL, but could be caused by a bug in a 

DLL, or an error in a  call. Please check these potential causes before reporting the 

problem to Dyadic. 

 

 

Configuration Parameters 
 

Introduction 
Dyalog APL/W is customised using a set of configuration parameters which are defined 

in a registry folder. 

 

In addition, parameters may be specified as environment variables or may be specified 

on the APL command line. 

 

Furthermore, you are not limited to the set of parameters employed by APL itself as you 

may add parameters of your own choosing. 
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Setting Parameter Values 
You can change the parameters in 4 ways: 

 

1. Using the Configuration dialog box that is obtained by selecting Configure 

from the Options menu on the Dyalog APL/W session. See Chapter 2 for 

details. 

2. By directly editing the Windows Registry using REGEDIT.EXE or 

REGEDIT32.EXE. 

3. By defining the parameters as DOS environment variables. 

4. By defining the parameters on the APL command line. 

 

This scheme provides a great deal of flexibility, and a system whereby you can override 

one setting with another. For example, you can define your normal workspace size 

(maxws) in your .INI file or Registry, but override it with a new value specified on the 

APL command line. The way this is done is described in the following section. 

 

How APL Obtains Parameter Values 
 

When Dyalog APL/W requires the value of a parameter, it uses the following rules. 

1. If the parameter is defined on the APL command line, this value is used. 

2. Otherwise, APL looks for an environment variable of the same name and uses this 

value. 

3. Otherwise, if the parameter in question is inifile, the default value of 

Software\Dyadic\Dyalog APL/W 10.0 is assumed. The value of any other 

parameter (including dyalog) is obtained from the registry folder defined by the 

value of inifile. 

 

Note that the value of a parameter obtained by the GetEnvironment method (see Object 

Reference) uses exactly the same set of rules. 

 

AutoComplete Parameters 
The paremeters used to specify the behaviour of the Auto Complete feature are stored in 

a sub-folder named AutoComplete. These parameters are described in detail at the end 

of this section. 
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aplfscb 

This parameter specifies the location of the File System Control Block (FSCB) and is 

applicable only if File_Control is set to 1. The FSCB is a file which is used to control 

and synchronise access to shared component files and external variables. See Chapter 4 

for further details. 

 

 

aplk 

This parameter specifies the name of your Input Translate Table, which defines your 

keyboard layout. The keyboard combo in the Configure dialog box displays all the files 

with the .DIN extension in the APLKEYS sub-directory. You may choose any one of 

the supplied tables, and you may add your own to the directory. Note that the FILE.DIN 

table is intended for input from file, and should not normally be chosen as a keyboard 

table. 

 

 

aplkeys 

This parameter specifies a search path for the Input Translate Table and is useful for 

configuring a run-time application. It consists of a string of directories separated by the 

semicolon (;) character. Its default value is the APLKEYS sub-directory of the directory 

in which Dyalog APL/W is installed (defined by dyalog) 

 

 

aplnid 

This parameter specifies the user number that is used by the component file system to 

control file sharing and security. If you wish to share component files and/or external 

variables in a network, and you choose to use other than the default file control 

mechanism (File_Control=2, see below), it is essential that each user has a unique 

aplnid parameter. It may be any integer in the range 0 to 65535. Note that an aplnid 

value of 0 causes the user to bypass APL’s access control matrix mechanism. 
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aplt 

This parameter specifies the name of the Output Translate Table. The default is 

WIN.DOT and there is rarely a need to alter it. For further details, see the description of 

the Output Table in Chapter 3. 

 

 

apltrans 

This parameter specifies a search path for the Output Translate Table and is useful for 

configuring a run-time application. It consists of a string of directories separated by the 

semicolon (;) character. Its default value is the sub-directory APLTRANS in the 

directory in which Dyalog APL/W is installed. 

 

 

auto_pw 

This parameter specifies whether or not the value of  is derived automatically from 

the current width of the Session Window. If auto_pw is 1, the value of  changes 

whenever the Session Window is resized and reflects the number of characters that can 

be displayed on a single line.. If auto_pw is 0 (the default)  is independent of the 

Session Window size. 

 

 

AutoFormat 

This parameter specifies whether or not you want automatic formatting of Control 

Structures in functions. The default value is 0. If this parameter is set to 1,  formatting is 

done automatically for you when a function is opened for editing or converted to text by 

,  and . Automatic formatting first discards all leading spaces in the 

function body. It then prefixes all lines with a single space except those beginning with 

a label or a comment symbol (this has the effect of making labels and comments stand 

out). The third step is to indent Control Structures. The size of the indent depends upon 

the TabStops parameter. 

 

 



  Chapter 1: Installation and Configuration 21 

 

AutoIndent 

This parameter specifies whether or not you want semi-automatic indenting during 

editing. The default value is 1. This means that when you enter a new line in a function, 

it is automatically indented by the same amount as the previous line. This option 

simplifies the entry of indented Control Structures. 

 

 

AutoTrace 

This parameter specifies whether or not the Trace Tools window pops up automatically 

when you initiate a Trace, and disappears again when you have finished tracing. It is 

either 1 (Trace Tools appear automatically) or 0. The default value is 1. Autotrace 

determines your overall preference for the Trace Tools window that persists between 

APL sessions. You may still control the appearance of the Trace Tools window on an ad 

hoc basis from the Trace Tools sub-menu of the Options menu on the Session Window. 

 

 

ClassicMode 

This parameter specifies whether or not the Session operates in Dyalog Classic mode. 

The default is 0. If this parameter is set to 1, the Editor and Tracer behave in a manner 

that is consistent with previous versions of Dyalog APL.  

 

 

confirm_abort 

This parameter specifies whether or not you will be prompted for confirmation when 

you attempt to abort an edit session after making changes to the object being edited. Its 

value is either 1 (confirmation is required) or 0. The default is 0. 
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confirm_close 

This parameter specifies whether or not you will be prompted for confirmation when 

you close an edit window after making changes to the object being edited. Its value is 

either 1 (confirmation is required) or 0. The default is 0. 

 

 

confirm_fix 

This parameter specifies whether or not you will be prompted for confirmation when 

you attempt to fix an object in the workspace after making changes in the editor. Its 

value is either 1 (confirmation is required) or 0. The default is 0. 

 

 

confirm_session_delete 

This parameter specifies whether or not you will be prompted for confirmation when 

you attempt to delet lines from the Session Log. Its value is either 1 (confirmation is 

required) or 0. The default is 0. 

 

 

default_div 

This parameter specifies the value of  in a clear workspace. Its default value is 0. 

 

 

default_io 

This parameter specifies the value of  in a clear workspace. Its default value is 1. 

 

 

default_ml 

This parameter specifies the value of  in a clear workspace. Its default value is 0. 

 

 

default_pp 

This parameter specifies the value of  in a clear workspace. Its default value is 10. 
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default_pw 

This parameter specifies the value of  in a clear workspace. Its default value is 76. 

Note that  is a property of the Session and the value of default_pw is overridden 

when a Session file is loaded. 

 

 

default_rl 

This parameter specifies the value of  in a clear workspace. Its default value is 

16807. 

 

 

default_rtl 

This parameter specifies the value of  in a clear workspace. Its default value is 0. 

 

 

default_wx 

This parameter specifies the value of  in a clear workspace. This in turn determines 

whether or not the names of properties, methods and events of GUI objects are exposed. 

If set ( is 1), you may query/set properties and invoke methods directly as if they 

were variables and functions respectively. As a consequence, these names may not be 

used for global variables in GUI objects. 

 

 

DockableEditWindows 

This parameter specifies whether or not individual edit windows can be undocked from 

(and docked back into) the (MDI) Editor window. Its default value is 0. This parameter 

does not apply if ClassicMode is set to 1. 

 

 

DoubleClickEdit 

This parameter specifies whether or not double-clicking over a name invokes the editor. 

Its default is 1. If DoubleClickEdit is set to 0, double-clicking selects a word and triple-

clicking selects the entire line. 

 

 



24 Dyalog APL/W User Guide 

 

dyalog 

This parameter specifies the name of the directory in which Dyalog APL/W is installed. 

 

 

edit_cols, edit_rows 

These parameters specify the initial size of an edit window in character units. 

 

 

edit_first_x, edit_first_y 

These parameters specify the initial position on the screen of the first edit window in 

character units. Subsequent edit windows will be staggered. These parameters only 

apply if ClassicMode is 1. 

 

 

edit_offset_x, edit_offset_y 

These parameters specify the amount by which an edit window is staggered from the 

previous one. 

 

 

EditorState 

This is an internal parameter that remembers the state of the last edit window (normal or 

maximised). This is used to create the next edit window in the appropriate state. 

 

 

File_Control 

This parameter specifies the Component File System Control mechanism. It is an 

integer with the value 0, 1 or 2: 

0. Access to Component Files is controlled in memory. This is the fastest 

control mechanism but is applicable only to a stand-alone situation. If you 

are sharing component files with other users or between two APL sessions, 

you must not use this option. 

1. Access to Component Files is controlled by a File System Control Block. 

This is a separate file shared by all APL users that records the current state 

of all file ties and locks. This mechanism is provided primarily for 

compatibility with previous versions of Dyalog APL/W. 
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2. Access to Component Files is controlled by standard Operating System 

facilities. This is the preferred control mechanism for shared component 

files and is the default. 

 

greet_bitmap 

This parameter specifies the filename of a bitmap to be displayed during initialisation of 

the Dyalog APL application. It is used typically to display a product logo from a 

runtime application. The bitmap will remain until either an error occurs, or it is removed 

using the GreetBitmap method of the Root object. 

 
  greet_bitmap=c:\myapp\logo.bmp 

 

 

history_size 

This parameter specifies the size of the buffer used to store previously entered (input) 

lines in the Session.  

 

 

IndependentTrace 

This parameter specifies whether or not the Trace windows are children of the Session 

window.  The default is 0 (Trace windows are children of the Session). This applies 

only if ClassicMode is 1. 

 

 

inifile 

This parameter specifies the name of the Windows Registry folder that contains the 

configuration parameters described in this section. For example,  

 
  INIFILE=Software\Dyadic\mysettings 

 

If the parameter is not defined, inifile defaults to the current directory. 

 

 

input_size 

This parameter specifies the size of the buffer used to store marked lines (lines awaiting 

execution) in the Session.  
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lines_on_functions 

This parameter specifies whether or not line numbers are displayed in edit and trace 

windows. It is either 0 (the default) or 1. 

 

Note that this parameter determines your overall preference for line numbering, and this 

setting persists between APL sessions. You can however still toggle line numbering on 

and off dynamically as required by clicking Line Numbers in the Options menu on the 

Session Window. These temporary settings are not saved between APL sessions. 

 

 

log_file 

This parameter specifies the full pathname of the Session log file. 

 

 

log_file_inuse 

This parameter specifies whether or not the Session log is saved in a session log file. 

 

log_size 

This parameter specifies the size of the Session log buffer in Kb.  

 

mapchars 

In previous versions of Dyalog APL, certain pairs of characters in  were mapped to 

a single font glyph through the output translate table. For example, the ASCII pipe ¦ and 

the APL style  were both mapped to the APL style . From Version 7.0 onwards, it 

has been a requirement that the mapping between  and the font is strictly one-to-one 

(this is a consequence of the new native file system). Originally, the mapping of the 

ASCII pipe and the APL style, the APL and ASCII quotes, and the ASCII ^ and the 

APL  were hard-coded. The mapping is defined by the mapchars parameter. 

 

mapchars is a string containing pairs of hexadecimal values which refer to 0-origin 

indices in . The first character in each pair is mapped to the second on output. The 

default value of mapchars is DB0DEBA7EEC00BE0 which defines the following 

mappings. 
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From          To 

Hex Decimal Symbol Hex Decimal Symbol 

DB 219 ‘ 0D 13 
EB 235 ^ A7 167 
EE 238 ¦ C0 192 
0B 11 Å E0 224 Å 

 

To clear all mappings, set MAPCHARS=0000 

 

 

maxws 

This parameter determines your workspace size in kilobytes and is the amount of 

Windows memory allocated to the workspace at APL start-up. The default value is 2048 

(2 Mb). If you want a larger (or smaller) workspace you must change this value. For 

example, to get a 4 MB workspace : 

 
        MAXWS=4096 

 

Dyalog APL places no implicit restriction on workspace size, and the virtual memory 

capability of MS-Windows allows you to access more memory than you have 

physically installed. However if you use a workspace that greatly exceeds your physical 

memory you will encounter excessive paging and your APL programs will run slowly. 

 

 

pfkey_size 

This parameter specifies the size of the buffer that is used to store programmable 

function key definitions ().  

 

 

 

PropertyExposeRoot 

This parameter specifies whether or the names of properties, methods and events of the 

Root object are exposed. If set, you may query/set the properties of Root and invoke the 

Root methods directly as if they were variables and functions respectively. As a 

consequence, these names may not be used for global variables in your workspace. 
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PropertyExposeSE 

This parameter specifies whether or the names of properties, methods and events of the 

Session object are exposed. If set, you may query/set the properties  of  and invoke 

 methods directly as if they were variables and functions respectively. As a 

consequence, these names may not be used for global variables in the  namespace. 

 

 

qcmd_timeout 

This parameter specifies the length of time in milliseconds that APL will wait for the 

execution of a DOS command to start. Its default value is 5000 milliseconds. 

 

 

SaveContinueOnExit 

Specifies whether or not your current workspace is saved as CONTINUE.DWS before 

APL terminates. 

 

 

SaveLogOnExit 

Specifies whether or not your Session log is saved before APL terminates. 

 

 

SaveSessionOnExit 

Specifies whether or not your current Session is saved in your Session file before APL 

terminates. 

 

 

Serial 

Specifies your Dyalog APL/W Serial Number. 
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session_file 

This parameter specifies the name of the file from which the APL session () is to be 

loaded when APL starts. If not specified, a .DSE extension is assumed. This session file 

contains the  object that was last saved in it. This object defines the appearance and 

behaviour of the Session menu bar, tool bar(s) and status bar, together with any 

functions and variables stored in the  namespace. 

 

 

ShowStatusOnOutput 

Specifies whether or not the Status window is automatically displayed (if required) 

when APL attempts to write output to it. 

 

 

SingleTrace 

Specifies whether there is a single Trace window, or one Trace window per function. 

This applies only if ClassicMode is 1. 

 

 

StatusOnEdit 

Specifies whether or not a status bar is displayed at the bottom of an Edit window. 

 

 

sm_cols, sm_rows 

These parameters specify the size of the window used to display  when it is used 

stand-alone. They are not used if the window is specified using the SM object. 

 

 

TabStops 

This parameter specifies the number of spaces inserted by pressing the Tab key in the 

editor. Its default value is 4. 
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tmp 

This parameter specifies the name of the directory which is to be used by  for its 

temporary file. This file is used to collect the output produced by running the command 

given in the argument to . 

 

 

trace_cols, trace_rows 

These parameters specify the initial size of a trace window in character units. 

 

 

trace_first_x, trace_first_y 

These parameters specify the initial position on the screen of the first trace window in 

character units. Subsequent trace windows will be staggered. This applies only if 

ClassicMode is 1. 

 

 

trace_offset_x, trace_offset_y 

These parameters specify the amount by which a trace window is staggered from the 

previous one. These apply only if ClassicMode is 1 and SingleTrace is 0. 

 

 

Trace_level_warn 

This parameter specifies the maximum number of Trace windows that will be displayed 

when an error occurs and Trace_on_error is set to 1.  If there are a large number of 

functions in the state indicator , the display of their Trace windows may take several 

seconds. This parameter allows you to restrict the potential delay to a reasonable value 

and its default is 16. If the number of Trace windows would exceed this number, the 

system instead displays a warning message box. This parameter is ignored if you invoke 

the Tracer explicitly. This parameter applies only if ClassicMode is 1 and SingleTrace 

is 0. 

 

 



  Chapter 1: Installation and Configuration 31 

 

Trace_on_error 

This parameter is either 0 (the default) or 1. If set to 1, Trace_on_error specifies that 

the Tracer is automatically deployed when execution of a defined function halts with an 

error. A stack of Trace windows is immediately displayed, with the top Trace window 

receiving the input focus. 

 

 

TraceStopMonitor 

This parameter specifies which of the  (1),  (2)and  (4) 

columns are displayed in Trace and Edit windows. Its value is the sum of the 

corresponding values. 

 

 

UnicodeToClipboard 

This parameter specifies whether or not text that is transferred to and from the Windows 

clipboard is treated as Unicode text. If UnicodeToClipboard is 0 (the default), the 

symbols in  are mapped to ASCII text (0-255). In particular, the APL symbols are 

mapped to ASCII symbols according to their positions in the Dyalog APL font. If 

UnicodeToClipboard is 1, the symbols in  are mapped to Unicode text and the APL 

symbols are mapped to their genuine Unicode equivalent values. 

 

 

wspath 

This parameter defines the workspace path. This is a list of directories that are searched 

in the order specified when you  or  a workspace and when you start an 

Auxiliary Processor. The default is .\;WS;.\XFLIB. The following example causes 

,  and  to look first in the current directory, then in D:\MYWS, and 

then in the standard places. 

 
   wspath=.;D:\MYWS;C:\dyalog10\WS;C:\dyalog10\XFLIB 
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yy_window 

This parameter defines how Dyalog APL is to interpret a 2-digit year number. Dyalog 

APL is millennium-compliant, However it is possible that the applications you have 

written are not. 

 

This is because Dyalog allows a choice of input date formats for  and GUI edit 

fields. If you have chosen a 2-digit year format such as MM/DD/YY, then an input of 

02/01/00 will by default be interpreted as 1
st
 February 1900 - not 1

st
 February 2000. 

 

If your application uses a 4-digit year format such as YYYY-MM-DD, the problem will 

not arise. 

 

You can use the yy_window parameter to cause your application to interpret 2-digit 

dates in as required without changing any APL code. 

Sliding versus Fixed Window 

Two schemes are in common use within the industry: Sliding or Fixed date windows. 

 

Use a Fixed window if there is a specific year, for example 1970, before which, dates 

are meaningless to your application. Note that with a fixed window, this date (say 1970) 

will still be the limit if your application is running in a hundred years time. 

 

Use a Sliding window if there is a time period, for example 30 years, before which dates 

are considered too old for your application. With a sliding window, you will always be 

able to enter dates up to (say) 30 years old, but after a while, specific years in the past 

(for example 1970) will become inaccessible. 

Setting a Fixed Window 

To make a fixed window, set environment variable yy_window to the 4-DIGIT year 

which is the earliest acceptable date. For example: 

 

YY_WINDOW=1970 

 

This will cause the interpreter to convert any 2-digit input date into a year in the range 

1970, 1971, ... 2069 
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Setting a Sliding Window 

To make a sliding window, set environment variable yy_window to the 1- or 2-DIGIT 

year which determines the oldest acceptable date. This will typically be negative. 

 

YY_WINDOW=-30 

 

Conversion of dates now depends on the current year: 

 

If the current year is 1999, the earliest accepted date is 1999-30 = 1969. 

 

This will cause the interpreter to convert any 2-digit input date into a year in the range 

1969, 1970, ... 2068. 

 

However if your application is still running in the year 2010, the earliest accepted date 

then will be 2010-30 = 1980. So in the year 2010, a 2-digit year will be interpreted in 

the range 1980, 1981, ... 2079.  

Advanced Settings 

You can further restrict date windows by setting an upper as well as lower year limit. 

 

YY_WINDOW=1970,1999 

 

This causes 2-digit years to be converted only into the range 1970, 1971, ... 1999. Any 

2-digit year (for example, 54) not convertible to a year in this range will cause a 

DOMAIN ERROR. 

 

The sliding window equivalent is: 

 

YY_WINDOW=-10,10 

 

This would establish a valid date window, ten years either side of the current year. For 

example, if the current year is 1998, the valid range would be (1998-10) – (1998+10), in 

other words: 1988, 1989, … 2008. 

 

One way of looking at the yy_window variable is that it specifies a 2-element vector. If 

you supply only the first element, the second one defaults to the first element + 99. 
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Note that the system uses only the number of digits in the year specification to 

determine whether it refers to a fixed (4-digits) or sliding (1-, or 2-digits) window. In 

fact you can have a fixed lower limit and a sliding upper limit, or vice versa. 

 

YY_WINDOW=1990,10 

 

Allows dates as early as 1990, but not more than 10 years hence. 

 

YY_WINDOW=0,1999 

 

Allows dates from the current year to the end of the century. 

 

If the second date is before, or more that 99 years after the first date, then any date 

conversion will result in a . This might be useful in an application 

where the end-user has control over the input date format and you want to disallow any 

2-digit date input. 

 

YY_WINDOW=1,0 
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Auto Complete Configuration Parameters 

 

Cols 

This parameter specifies the maximum width in characters of the AutoComplete 

suggestion box. The default value is 20. 

 

 

Enabled 

This parameter specifies whether or not the Auto Complete feature is enabled. Its 

default value is 1. 

 

 

History 

This parameter specifies whether or not the Auto Complete feature maintains a history 

of previous Auto Complete operations that the user has chosen. The default value is 1. 

 

 

HistorySize 

This parameter specifies the number of previous Auto Complete operations that are 

maintained  The default value is 10. 

 

 

PrefixSize 

This parameter specifies the number of characters that the user must enter before the 

Auto Complete feature starts to make suggestions. Its default value is 1. 

 

 

Rows 

This parameter specifies the maximum height in characters of the AutoComplete 

suggestion box. The default value is 3. 
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ODBC Configuration (SQAPL.INI) 
 

SQAPL uses default parameters which are adequate for most purposes. They are: 

 
  MaxRows=50 

  MaxCursors=25 

  DefaultType=<C80 

 

Should you wish to change any of these parameters, you must create an SQAPL.INI 

file. This file must be located in the directory specified by your sqaplpath parameter 

which is defined in the Software\Insight\SQApl section in the Windows Registry. This 

is inserted during installation and is normally the directory in which Dyalog APL/W is 

installed. 

 

SQAPL.INI should contain a section for each of the connection service you wish to use, 

corresponding to the sections in your ODBC.INI. 

 

Example: 

  [dBase_sdk20] 

  DatabaseType=ODBC 

  DefaultType=<C80 

  MaxCursors=30 

  MaxRows=100 

 

The section name must be the same as the corresponding section name in the ODBC 

configuration file ODBC.INI. The DatabaseType parameter should always have the 

value ODBC, other versions of SQAPL also support SQLNK for a SequeLink service. 

DefaultType specifies the default data type to be used, and we recommend the value 

<C80, to make the default an 80-element character bind variable (see the section on 

Bind Variable Data Types for details). It is recommended that you use the defaults for 

the two parameters mentioned above. 

 

MaxCursors specifies the maximum number of cursors which may be opened for this 

driver. MaxRows gives the default block size for Fetch operations with this driver. The 

APL programmer can set MaxRows for each cursor at run-time, but the value in 

SQAPL.INI file is used as the default. 
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Workspace Management 
 

Workspace Size and Compaction 
The amount of memory allocated to a Dyalog APL workspace is defined by the maxws 

parameter. The default value is 4096 KB. 

 

When you erase objects or release symbols, areas of memory become free. APL 

manages these free areas, and tries to reuse them for new objects. If you want to create 

an object larger than any of the available free areas, APL reorganises the workspace and 

amalgamates all the free areas into one contiguous block. This is termed a 

COMPACTION. If you try to create an object which is larger than free space, APL 

reports . 

 

The following commands force a compaction : 

 


 

In Dyalog APL, the SYMBOL TABLE is entirely dynamic and grows and shrinks in 

size automatically. There is no  condition. 

 

 

)COPY 
 is implemented in a manner designed to provide optimum performance under 

normal circumstances.  actually s the target workspace into memory. 

Some or all of the contents of the target workspace are then copied into the primary 

workspace. During the copy, all processing of the two symbol tables, stacks, and 

internal pointers occurs in memory without further (random) disk accesses. In general 

this design makes  (which is traditionally a slow operation) very fast. If however 

the target workspace is very large it can cause problems with excessive paging. If the 

source workspace is too large to be loaded into the APL task, the system reports 

. 
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Interface with DOS 
 

DOS commands may be executed directly from APL using the system command  

or the system function . This system function is also used to start other Windows 

programs. For  further details, see the appropriate sections in Language Reference. The 

NTUTILS and DOSUTILS workspaces provide direct access to certain commonly used 

DOS commands. See Chapter 6. 

 

 

Auxiliary Processors 
 

Introduction 
Auxiliary Processors (APs) are non-APL programs which provide Dyalog APL users 

with additional facilities. They run under the control of Dyalog APL. 

 

Typically, APs are used where speed of execution is critical, for utility libraries, or as 

interfaces to other products. APs may be written in any compiled language, although C 

is preferred and is directly supported. 

 

 

Starting an AP 
An Auxiliary Processor is invoked using the dyadic form of . The left argument to 

 is the name of the program to be executed; the value of the wspath parameter is 

used to find the named file. In Dyalog APL/W, the right argument to  is ignored. 

 


 

On locating the specified program, Dyalog APL starts the AP and initialises a memory 

segment for communication between the workspace and the AP. This communication 

segment allows data to be passed from the workspace to the other process, and for 

results to be passed back. The AP then sends APL some information about its external 

functions (names, code numbers and calling syntax), which APL enters in the symbol 

table. APL then continues processing while the AP waits for instructions. 
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Using the AP 
Once established, an AP is used by making a reference to one of its external functions. 

An external function behaves as if it were a locked defined function, but it is in effect an 

entry point to the AP. When an external function is referenced, APL transmits a code 

number to the AP, followed by any arguments. The AP then takes over and performs the 

desired processing before posting the result back. 

 

 

Terminating the AP 
An AP is terminated when all of its external functions are expunged from the active 

workspace. This could occur with the use of 

 or . 

 

 

Example: 
Start an Auxiliary Processor called EXAMPLE. This fixes two external functions 

called  and  which deal with the conversion of 

International Day Numbers to Julian Dates. 
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Access Control for External Variables 
 

External variables may be EXCLUSIVE or SHARED. An exclusive variable can only 

be accessed by the owner of the file. If you are on a Local Area Network (LAN) a 

shared external variable may be accessed (concurrently) by other users. The exclusive 

or shared status of an external variable is controlled using a Dyalog APL utility program 

XVAR.EXE. The three ways you can use XVAR.EXE are as follows: 

 

a) Give external variable MYVAR shared status : 
   C:> xvar /s myvar.dxv 

 

b) Make the external variable MYVAR exclusive status, i.e. prevent other users 

  from accessing it : 
   C:> xvar /x myvar.dxv 

 

c) Query current access status of external variable MYVAR: 
   C:> xvar myvar.dxv 

 

Access to an external variable is faster if it has exclusive status than if it is shared. This 

is because if several users are accessing the file data must always be read and written 

directly to disk. If it has exclusive status, the system uses buffering and avoids disk 

accesses where possible. 
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Creating  Executables 
Dyalog APL provides the facility to package an APL workspace as a Windows 

executable (EXE). This may be done by selecting Export … from the File menu of the 

APL Session window. 

 

The system provides the following options: 

 You may bind your EXE as a Dyalog APL run-time application, or as a Dyalog 

APL developer application. The second option will allow you to debug the 

application should it encounter an APL error. 

  You may bind your EXE as a console-mode application. A console application 

does not have a graphical user interface, but runs as a background task using 

files or TCP/IP to perform input and output. 

 You may specify whether or not your EXE uses the Microsoft .Net 

Framework. If you select this option, your EXE will automatically attempt to 

initialise the .Net Framework when it starts. If the .Net Framework is not 

installed, your application will not fail (at this stage) but the operation takes a 

few seconds and is best avoided if .Net is not required. 

 

A Dyalog APL application packaged as a EXE file must be accompanied by the Dyalog 

APL Dynamic Link Library (dyalog10.dll or dyalog10rt.dll) which should 

be installed in the same directory (as the EXE) or in the Windows System directory. 

 

The following example illustrates how you can package the supplied workspace 

calc.dws as an executable. Before making the executable, it is essential to set up the 

latent expression to run the program using  as shown. Notice that in this case it is 

not necessary to execute ; the calc.exe program will terminate normally when 

the user closes the calculator window and the system returns to Session input. 
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Then, when you select Export… from the File menu, the following dialog box is 

displayed. 
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In the example shown, the program is to be saved in dyalog10\ws, the directory 

from which the workspace was loaded (the default). The Runtime application checkbox 

is checked, indicating that calc.exe is to be bound to the run-time dynamic link library, 

dyalog10rt.dll.  

 

As this is a GUI application and does not require the Microsoft .Net Framework, the 

Console application and Use Microsoft .Net Framework checkboxes have been cleared. 

 

On clicking Save, the following message box is displayed to confirm success. 
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Run-Time Applications and Components 
Using Dyalog APL you may create the following types of run-time applications and 

components. Subject to the terms of the Dyalog APL No Charge Run-Time Agreement, 

which you must register in advance with Dyadic, you may distribute run-time 

applications and components free of charge.  

 

 

Bound run-time 
This is the simplest type of run-time to install. Using the File/Export menu item on the 

Session window, you can create a standard Windows executable program file (EXE) 

which contains your workspace bound to the Dyalog APL Run-Time Dynamic Link 

Library (dyalog10rt.dll). To distribute your application, you need to supply and 

install 

1. Your bound executable (EXE) 

2. dyalog10rt.dll 

3. whatever additional files that may be required by your application 

 

The command-line for your application should simply invoke your EXE, with whatever 

start-up parameters it may require. Note that your application icon and any start-up 

parameters for dyalog10rt.dll are specified and bound with the EXE when you 

make it. 

 

If your application uses any component of the Microsoft .Net Framework, you must also 

distribute bridge.dll and dyadic.dll. These files must be installed in the 

global assembly cache (GAC) using the gacutil.exe utility program. In addition, 

bridge.dll must either be on the system path or placed in the same directory as your 

EXE. 

 

 

Workspace based run-time 
A workspace based run-time application consists of the Dyalog APL Run-Time 

Program (dyalogrt.exe) and a separate workspace. To distribute your application, 

you need to supply and install: 

1. Your workspace 
2. dyalogrt.exe 

3. whatever additional files that may be required by your application 

 

The command-line for your application invokes dyalogrt.exe, passing it start-up 

parameters required for the Dyalog APL Run-Time Program (such as MAXWS) and 

any start-up parameters that may be required by your application. You will need to 

associate your own icon with your application during its installation. 
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If your application uses any component of the Microsoft .Net Framework, you must also 

distribute bridge.dll and dyadic.dll. These files must be installed in the 

global assembly cache (GAC) using the gacutil.exe utility program. In addition, 

bridge.dll must either be on the system path or placed in the same directory as your 

EXE. 

 

 

Out-of-process COM Server 
To make an out-of-process COM Server, you must: 

1. Establish one or more OLEServer namespaces in your workspace, populated 

with functions and variables that you wish to export as methods, properties and 

events. 

2. Use the File/Export … menu item on the Session window to register the COM 

Server on your computer so that it is ready for use. 

 

The command-line for your COM Server invokes dyalogrt.exe, passing it start-up 

parameters required for the Dyalog APL Run-Time Program (such as MAXWS) and 

any start-up parameters that may be required by your application. 

 

To distribute an out-of-process COM Server, you need to supply and install the 

following files: 

1. Your workspace 

2. The associated Type Library (.tlb) file (created by File/Export) 

3. dyalogrt.exe 

4. whatever additional files that may be required by your application 

 

To install an out-of-process COM Server you must set up the appropriate Windows 

registry entries. See Interface Guide for details. 

 

 

In-process COM Server 
To make an in-process COM Server, you must: 

1. Establish one or more OLEServer namespaces in your workspace, populated 

with functions and variables that you wish to export as methods, properties and 

events. 

2. Use the File/Export … menu item on the Session window to create an in-

process COM Server (DLL) which contains your workspace bound to the 

Dyalog APL Run-Time Dynamic Link Library (dyalog10rt.dll). This 

operation also registers the COM Server on your computer so that it is ready 

for use. 
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To distribute your component, you need to supply and install 

1. Your COM Server file (DLL) 

2. dyalog10rt.dll 

3. whatever additional files that may be required by your COM Server. 

 

Note that you must register your COM Server on the target computer using the 

regsvr32.exe utility. 

 

 

ActiveX Control 
To make an ActiveX Control, you must: 

1. Establish an ActiveXControl namespaces in your workspace, populated with 

functions and variables that you wish to export as methods, properties and 

events. 

2. Use the File/Export … menu item on the Session window to create an ActiveX 

Control file (OCX) which contains your workspace bound to the Dyalog APL 

Run-Time Dynamic Link Library (dyalog10rt.dll). This operation also 

registers the ActiveX Control on your computer so that it is ready for use. 

 

To distribute your component, you need to supply and install 

1. Your ActiveX Control file (OCX) 

2. dyalog10rt.dll 

3. whatever additional files that may be required by your ActiveX Control. 

 

Note that you must register your ActiveX Control on the target computer using the 

regsvr32.exe utility. 

 

 

Microsoft .Net Assembly 
A Microsoft .Net Assembly contains one or more .Net Classes. To make a Microsoft 

.Net Assembly, you must: 

1. Establish one or more NetType namespaces in your workspace, populated with 

functions and variables that you wish to export as methods, properties and 

events. 

2. Use the File/Export … menu item on the Session window to create a Microsoft 

.Net Assembly (DLL) which contains your workspace bound to the Dyalog 

APL Run-Time Dynamic Link Library (dyalog10rt.dll). 

 

To distribute your .Net Classes, you need to supply and install 

1. Your Assembly file (DLL) 

2. dyalog10rt.dll, bridge.dll and dyadic.dll. 

3. whatever additional files that may be required by your .Net Assembly. 
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bridge.dll and dyadic.dll must be installed in the global assembly cache 

(GAC) using the gacutil.exe utility program. In addition, bridge.dll must be 

on the system path. 

 

Additional Files for SQAPL 
If your application uses the SQAPL/EL ODBC interface, you must distribute and install 

the additional files cndya30e.dll, sqapl.ini, sqapl.err and 

aplunicd.ini. 

 

cndya30e.dll must be installed in the user’s Windows directory or be on the user’s 

path. cndya30e.dll may be found in your Windows directory. 

sqapl.ini, sqapl.err and aplunicd.ini may be found in your 

dyalog10 directory. 

You must also create the following registry entries (for each and every user) in a folder 

named HKEY_CURRENT_USER/Software/Insight/SQAPL. You cannot specify 

these parameters any other way. 

 

APL_UNICODE This specifies the full path name of the 

aplunicd.ini file, including the file name and its 

extension. 

SQAPLPATH This specifies the full path name of the directory in 

which the sqapl.ini and sqapl.err files are 

installed 

Miscellaneous Other Files 

AUXILIARY PROCESSORS 

If you use any of the Auxiliary Processors (APs) included in the sub-directory XUTILS, 

you must include these with your application. Note that, like workspaces, Dyalog APL 

searches for APs using the WSPATH parameter. If your application uses APs, you must 

ensure that you specify WSPATH or that the default WSPATH is adequate for your 

application. Note too that the NFILES.EXE Auxiliary Processor may require translate 

tables such as ASCII.DIN. 

DYALOG32.DLL 

This DLL is used by some of the functions provided in the QUADNA.DWS workspace. If 

you include any of these in your application this DLL must be installed in the user’s 

Windows directory or be on the user’s path. dyalog32.dll may be found in your 

Windows directory where it is put during installation of Version 10.0. 
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DOS_U32.DLL 

This DLL is used by the functions provided in the DOSUTILS.DWS workspace. If you 

include any of these in your application this DLL must be installed in the user’s 

Windows directory or be on the user’s path. dos_u32.dll may be found in your 

Windows directory where it is put during installation of Version 10.0. 

 

 

Registry Entries for Run-Time Applications 

dyalog10rt.dll does not obtain any parameter values from the Windows registry. 

If you need to specify any Dyalog APL parameter values, they must be defined in the 

command line when you  create an EXE. 

dyalogrt.exe does obtain parameter values for the Windows registry, but does not 

require them to be present. If the default values of certain parameters are inappropriate, 

you may specify their values on the command line. There is normally no requirement to 

install registry entries for a run-time application that uses dyalogrt.exe. 

For example, your application may requires a greater MAXWS parameter (workspace 

size) than the default value of 4Mb. This may be done by adding the phrase 

MAXWS=nnnn (where nnnn is the required workspace size in kilobytes) after the 

name of your application workspace on the command line, for example: 

dyalogrt.exe MYAPP.DWS MAXWS=8096 

Note that the default value of the DYALOG parameter (which specifies where it looks for 

various other files and sub-directories) is the directory from which the application 

(dyalogrt.exe) is loaded. 

Nevertheless, registry entries will be required in the following circumstances. 

1. If your run-time application requires that the user inputs APL characters, you will 

need to specify input/output tables (parameters APLK, APLT, APLKEYS and 

APLTRANS). 

2. If your application uses the NFILES Auxiliary Processor (now superseded by the 

 system functions), you must specify a registry entry for the APLKEYS 

parameter. This is required so that NFILES can find any translate tables you may 

use. Note that NFILES cannot see the values of parameters specified on the APL 

command line, so you must specify APLKEYS in the registry. 
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Installing Registry Entries 
To specify parameters using the Registry, you must install a suitable registry folder for 

each user of your application. By default, Version 10.0 will use the registry folder 

named 

 
HKEY_CURRENT_USER\Software\Dyadic\Dyalog APL/W 10.0 

 

You may choose a different name for your registry folder if you wish. If so, you must 

tell Dyalog APL the name of this folder by specifying the INIFILE parameter on the 

command line. For example: 

 
dyalogrt.exe MYAPP.DWS INIFILE=Software\MyCo\MyApplication 

 

You may install entries into the registry folder in one of two ways: 

 

1. Using a proprietary installation program such as InstallShield 

 

2. Using the REGEDIT.EXE or REGEDIT32.EXE utility. This utility program 

installs registry entries defined in a text file that is specified as the argument to the 

program. For example, if your file is called APLAPP.REG, you would install it on 

your user’s system by executing the command: 

 
REGEDIT APLAPP.REG 

 

An example 5-line file that specifies the APLNID and MAXWS parameters might be: 

 
REGEDIT4 

 
[HKEY_CURRENT_USER\Software\Dyadic\Dyalog APL/W 

10.0] 

“aplnid”=”42” 

“maxws”=”8096” 

 

Note that the file is identified as a REGEDIT script by the first line being 

REGEDIT4. The format of a registry script file is reasonably obvious. In case of 

doubt, it is suggested that you experiment by saving portions of your own registry 

to file using REGEDIT.EXE and then examining the results. 
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COM Objects and the Dyalog APL DLL 

Introduction 
There are two versions of the Dyalog APL Dynamic Link Library, named 

dyalog10.dll and dyalog10rt.dll respectively. 

dyalog10.dll is the complete Dyalog APL development system packaged as a 

Dynamic Link Library. 

dyalog10rt.dll is the run-time version of dyalog10.dll. 

In the remainder of this section, the term the Dyalog APL DLL is used to refer to either 

of these DLLs. The term COM object is used to refer to a Dyalog APL in-process OLE 

Server (OLEServer object) or a Dyalog APL ActiveX Control (ActiveXControl object). 

The Dyalog APL DLL is used to host COM objects and .Net objects written in Dyalog 

APL. Although this section describes how it operates with COM objects, much of this 

also applies when it hosts .Net objects. Further information is provided in the .Net 

Interface Guide. 

Classes, Instances and NameSpace Cloning 
A COM object, whether written in Dyalog APL or not, represents a class. When a host 

application loads a COM object, it actually creates an instance of that class. 

When a host application creates an instance of a Dyalog APL COM object, the 

corresponding OLEServer or ActiveXControl namespace is cloned. If the host creates a 

second instance, the original  namespace is cloned a second time. 

Cloned OLEServer and ActiveXControl namespaces are created in almost exactly the 

same way as those that you can make yourself using  and  except that they do 

not have separate names. In fact, each clone believes itself to be the one and only 

original OLEServer or ActiveXControl namespace, with the same name, and is 

completely unaware of the existence of other clones. 

Notice that cloning does not initially replicate all the objects within the OLEServer or 

ActiveXControl namespace. Instead, the objects inside the cloned namespaces are 

actually represented by pointers to the original objects in the original  namespace. Only 

when an object is changed does any information get replicated. Typically, the only 

objects likely to differ from one instance to another are variables, so only one copy of 

the functions will exist in the workspace. This design enables many instances of a 

Dyalog APL COM object to exist without overloading the workspace. 
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Workspace Management 
The Dyalog APL DLL does not use a fixed maximum workspace size, but automatically 

increases the size of its active workspace as required. If you write a run-away COM 

object, or if there is insufficient computer memory available to load a new control, it is 

left to the host application or to Windows itself to deal with the situation. 

When an application loads its first Dyalog APL COM object, it starts the Dyalog APL 

DLL which initialises a  It then copies the namespace tree for the 

appropriate OLEServer or ActiveXControl object into its active workspace. 

This namespace tree comprises the OLEServer or ActiveXControl namespace itself, 

together with all its parent namespaces with the exception of the root workspace itself. 

Note that for an ActiveXControl, there is at least one parent namespace that represents a 

Form. 

For example, if an ActiveXControl namespace is called , the Dyalog APL 

DLL will copy the contents of  into its active workspace when the first instance of 

the control is loaded by the host application. 

If the same host application creates a second instance of the same OLEServer or 

ActiveXControl, the original namespace is cloned as described above and there is no 

further impact on the workspace  

If the same host application creates an instance of a different Dyalog APL COM object, 

the namespace tree for this second object is copied from its DLL or OCX file into the 

active workspace. For example, if the second control was named , 

the entire namespace  would be copied. This design raises a number of points: 

1. Unless you are in total control of the user environment, you should design a 

Dyalog APL COM object so that it can operate in the same workspace as 

another Dyalog APL COM object supplied by another author. You cannot 

make any assumptions about file ties or other resources that are properties of 

the workspace itself. 

2. If you write an ActiveXControl whose ultimate parent namespace is called , a 

host application could not use your control at the same time as another 

ActiveXControl (perhaps supplied by a different author) whose ultimate parent 

namespace is also called .  

3. Dyalog APL COM objects must not rely on variables or utility functions that 

were present in the root workspace when they were saved. These functions and 

variables will not be there when the object is run by the Dyalog APL DLL. 

4. A Dyalog APL COM object may create and subsequently use functions and 

variables in the root workspace, but if two different COM objects were to 

adopt the same policy, there is a danger that they would interfere with one 

another. The same is true for . 
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Multiple COM Objects in a Single Workspace 
If your workspace contains several OLEServer or ActiveXControl objects which have 

the same ultimate parent namespace, the Dyalog APL DLL will copy them all into the 

active workspace at the time when the first one is instanced. If the host application 

requests a second COM object that is already in the workspace, the namespace tree is 

not copied again. 

If the workspace contains several OLEServer or ActiveXControl objects which have 

different ultimate parents, their namespace trees will be copied in separately. 

Parameters 
The Dyalog APL DLL does not read parameters such as APLK, APLNID, 

FILE_CONTROL and so forth from the registry, command-line or environment 

variables. This means that all such parameters will have their default values. 

 

COMCTL32.DLL Version 
For full functionality, Dyalog APL/W Version 10.0 requires Version 4.72 of the 

Windows Custom Control Library comctl32.dll. This file is installed in the 

WINDOWS\SYSTEM directory. 

 

If your application uses any of the objects that require Version 4.72, and there is any 

doubt as to which Version will be installed on your end-user computers, you should 

check the Version as part of your installation procedure and include an update with your 

software. To check the Version from APL, you may use function  in 

workspace BUILDSE.DWS. 

 

Provided that you accept the terms of the Microsoft End-User License Agreement 

(“EULA”) for comctl32.dll (obtainable from the Microsoft web site), you may 

redistribute the update file 40COMUPD.EXE which is included on your Dyalog APL 

CD-ROM. However, it is recommended that you first check the Microsoft web site for 

more recent information. 
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C H A P T E R   2    

 

The APL Environment 
 
 
 
 
 
 

Introduction 
The Dyalog APL Development Environment consists of a Session Manager, an Editor, 

and a Tracer all of which operate in windows on the screen. The session window is 

created when you start APL and is present until you terminate your APL session. In 

addition there may be a number of edit and/or trace Windows, which are created and 

destroyed dynamically as required. All APL windows are under the control of Windows 

and may be selected, moved, resized, maximised and minimised using the standard 

facilities that Windows provides. 

 

 

Session Configuration 
The Dyalog APL/W session is fully configurable. Not only can you change the 

appearance of the menus, tool bars and status bars, but you can add new objects of your 

choice and attach your own APL functions and expressions to them. Functions and 

variables can be stored in the session namespace. This is independent of the active 

workspace; so there is no conflict with workspace names, and your utilities remain 

permanently accessible for the duration of the session. Finally, you may set up different 

session configurations for different purposes which can be saved and loaded as required. 

 

The session window is defined by an object called . This is very similar to a Form 

object, but has certain special properties. The menu bar, tool bar and status bars on the 

session window are in fact MenuBar, ToolControl and StatusBar objects owned by SE. 

All of the other components such as menu items and tool buttons are also standard GUI 

objects. You may use  to create new session objects and you may use  to 

change the properties of existing ones.  and  may also be used with  and its 

children. 
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Components of the session that perform actions (MenuItem and Button objects) do so 

because their Event properties are defined to execute system operations or APL 

expressions. System operations comprise a pre-defined set of actions that can be 

performed by Dyalog APL/W. These are coded as keywords within square brackets. For 

example, the system operation  produces a , after first 

displaying a dialog box for confirmation. You may customise your session by adding or 

deleting objects and by attaching system operations or APL expressions to them. 

 

Like any other object,  is a namespace that may contain functions and variables. 

Furthermore,  is independent of the active workspace and is unaffected by  

and . It is therefore sensible to store commonly used utilities, particularly those 

utilities that are invoked by events on session objects, in  itself, rather than in each 

of your application workspaces. 

 

The possibility of configuring your APL session so extensively leads to the requirement 

to have different sessions for different purposes. To meet this need, sessions are stored 

in special files with a .DSE (Dyalog Session) extension. The default session (i.e. the one 

loaded when you start APL) is specified by the session_file parameter. You may 

customise this session and then save it over the default one or in a separate file. You can 

load a new session from file at any stage without affecting your active workspace. 

 

 

Keyboard Configuration 
Dyalog APL provides a fully customisable keyboard. The layout is defined by an Input 

Translate Table whose name is specified by the aplk parameter. This is a character file 

with a .DIN extension that (normally) resides in the APLKEYS sub-directory. The Input 

Translate Table provides two kinds of mapping. Firstly, it specifies the mapping 

between a keystroke and a character in . For example (using a unified layout) it 

specifies that Ctrl+r means  (). Secondly, it specifies the mapping between 

keystrokes and special actions or commands. For example, that Shift+Delete means cut. 

In non-GUI implementations of Dyalog APL, all commands must be issued through the 

keyboard. In Dyalog APL/W, most commands may also be given using menus and 

buttons or with the mouse. Commands are mapped to particular keystrokes through the 

Input Translate Table for your keyboard. The keystrokes used have been carefully 

chosen so as to be compatible with Common User Access (CUA) conventions. If you do 

not like this standard mapping, you can change it by editing this file. See Chapter 3, 

Input and Output Tables for further details. 
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Using the Mouse 
 

Positioning the Cursor 

The cursor may be positioned within the current APL window by moving the mouse 

pointer to the desired location and then clicking the Left Button. The APL cursor will 

then move to the character under the pointer. 

 

Selection 

Dragging the mouse selects the text from the point where the mouse button is depressed 

to the point where the button is released. When you select multiple lines, the use of the 

left mouse button always selects text from the start of the line. A contiguous block of 

text can be selected by dragging with the right mouse button. 

 

Double-clicking the left mouse button to the left of a line selects the whole line, 

including the end-of-line. 

 

Scrolling 

Data can be scrolled in a window using the mouse in conjunction with the scrollbar. 

 

Invoking the Editor 

The Editor can be invoked by placing the mouse pointer over the name of an editable 

object and double-clicking the left button on the mouse. If you double-click on the 

empty Input Line it acts as "Naked Edit" and opens an edit window for the suspended 

function (if any) on the APL stack. For further details, see the section on the Editor later 

in this Chapter. See also DoubleClickEdit parameter. 

 

The Current Object 

If you position the input cursor over the name of an object in the session window, that 

object becomes the current object. This name is stored in the CurObj property of the 

Session object and may be used by an application or a utility program. This means that 

you can click the mouse over a name and then select a menu item or click a button that 

executes code that accesses the name. 

 

The Session Pop-up Menu 

Clicking the right mouse brings up the Session pop-up menu. This is described later in 

this chapter. 
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Drag-and-Drop Editing 
 

Drag-and-Drop editing is the easiest way to move or copy a selection a short distance 

within an edit window or between edit windows. 

 

To move text using drag-and-drop editing: 

 

1. Select the text you want to move. 

2. Point to the selected text and then press and hold down the left mouse button. 

When the drag-and-drop pointer appears, drag the cursor to a new location. 

3. Release the mouse button to drop the text into place. 

 

To copy text using drag-and-drop editing: 

 

1. Select the text you want to move. 

2. Hold down the Ctrl key, point to the selected text and then press and hold 

down the left mouse button. When the drag-and-drop pointer appears, drag 

the cursor to a new location. 

3. Release the mouse button to drop the text into place. 

 

If you drag-and-drop text within the Session window, the text is copied and not moved 

whether or not you use the Ctrl key. 

 

 

Standard Keyboard Layouts 
Although you may configure your keyboard as you wish, three different types of 

standard layout are provided. 

 

The first is a traditional 2-mode APL/ASCII layout in which you switch between APL 

mode (for entering APL symbols and upper-case alphabetic characters) and ASCII 

mode (for all other characters). APL/ASCII keyboard tables are named APL_XX.DIN, 

where XX represents the country code. 

 

The second type of layout is known as the Unified keyboard. Instead of working with 

modes, the user can enter any symbol directly, using combinations of Shift and Ctrl to 

extend the meaning of individual keys. Unified keyboard tables are named 

UNIFY_XX.DIN, where XX represents the country code. 

 

The third type of layout is a 3-mode table in which modes 1 and 2 behave as the 

APL/ASCII layout and mode 3 the Unified layout. A single keystroke is provided to 

toggle between APL/ASCII and Unified. These tables are named COMBO_XX.DIN 

where XX represents the country code. 
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APL/ASCII Keyboard 
Select APL mode by typing Ctrl+n, and ASCII mode by typing Ctrl+o. Alternatively, 

you can toggle between modes using the MODE command which is (by default) 

mapped to the "+" key on the numeric keypad.  

 

Mode Keystroke 

APL Ctrl+n (or MODE) 

ASCII Ctrl+o (or MODE) 

 

The APL symbols are positioned using the standard typewriter-pairing conventions 

which are adopted by most ASCII/APL terminals. The Alt key, which is traditionally 

used in APL mode to generate composite characters on IBM 3270 terminals, is reserved 

by Windows for menu selection. Dyalog APL/W therefore uses Ctrl+Shift in place of 

Alt. 

 

 
ÚÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄ¿ 

³Þ³³³³³³³³³³³³³ 
³³³³³³³³³³³³³³ 
ÃÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄ´ 

³³³³³³³³³³³³³Ÿ³ 
ÀÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÙ 

ÚÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³³³³³³³³³³³ 
³³³³³³³³³³³³³¦³ 
ÃÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄ´ 
³³³³³³³³³³³ž³³³ 
ÀÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÙ 
ÚÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³³³³³³³³³ 
³³³³³³³³³³³³ 
ÃÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄ´ 
³³³³³³³³³³³³ 
ÀÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÙ 
ÚÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³²³³³³³³³ 
³³³³³³³³³³³ 
ÃÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄÅÄÄÄ´ 
³³³³³³³³³³³ 
ÀÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÙ 
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Each key is capable of generating up to five different symbols. Those on the left are 

produced in ASCII mode. Those to the right are produced in APL mode. The lower 

symbols are produced by pressing the key normally (unshifted). The upper symbols are 

produced by pressing Shift + the key. If Caps Lock is on, the sense of the shift is 

reversed, but only for the alphabetic keys. The fifth symbol, shown alone at the bottom 

is produced by pressing Ctrl + Shift + the key. 

 

Consider the 5 symbols shown on the "A" key. In ASCII mode, pressing the key alone 

produces "" and pressing Shift + the key generates . In APL mode, pressing the key 

alone produces  and pressing Shift + the key generates . In either mode, pressing Ctrl 

+ Shift + the key generates . 

 

 

Unified Keyboard 
Using the Unified keyboard layout, symbols are generated as follows.  

 

Pressing a key on its own or with Shift generates the corresponding ASCII character in 

the same way as in any other Windows application. These symbols are shown to the left 

in each of the keys in the diagram below. The lower of the two is produced by the key 

on its own, the upper by Shift + the key. 

 

Pressing a key with Ctrl generates the APL symbol shown in the bottom right corner of 

each of the keys in the diagram. Pressing a key with Ctrl + Shift produces the APL 

symbol shown in the top right corner. 

 

Consider the 4 symbols shown on the A key. Pressing the key on its own generates . 

pressing the key with Shift produces . Pressing the key with Ctrl generates . Finally, 

pressing the key with Ctrl + Shift produces . 

 

 
ÚÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄ¿ 

³³³³³³³³³³³³³Ÿ³ 
³³³³³³³³³³³³³³ 
ÀÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄ¿ 

³³³³³³³³³³³³³³ 
³³³³³³³³³³³³³¦³ 
ÀÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÄÄÙ 
³³³³³³³³³³³³ 
³³³³³³³³³³³³ 
ÀÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÁÄÂÄÙ 
³³³³³³³³Þ³€³³ 
³³³³³³³³³³³ 
ÀÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÙ 
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Combo Keyboard 
Using the Combo keyboard layout, you can toggle between the APL/ASCII and the 

Unified layout by pressing the ‘*’ key (keycode 106) on the numeric keypad.  

 

 

Line-Drawing Symbols 
Dyalog APL/W supports 11 single-line graphics characters for drawing lines and boxes, 

although it is possible to add more if required. Using either the APL/ASCII keyboard 

layout, or the Unified keyboard layout, the line-drawing characters are entered using the 

keys on the numeric keypad in conjunction with the Ctrl key as shown below. Num 

Lock must be on. 

 


ÚÄÄÄÂÄÄÄÂÄÄÄ¿ÚÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³³Ú³Â³¿³ 
ÃÄÄÄÅÄÄÄÅÄÄÄ´ÃÄÄÄÅÄÄÄÅÄÄÄ´ 
³³³³³Ã³Å³´³ 
ÃÄÄÄÅÄÄÄÅÄÄÄ´ÃÄÄÄÅÄÄÄÅÄÄÄ´ 
³³³³³À³Á³Ù³ 
ÃÄÄÄÁÄÄÄÅÄÄÄ´ÃÄÄÄÁÄÄÄÅÄÄÄ´ 
³³³³³³Ä³ 
ÀÄÄÄÄÄÄÄÁÄÄÄÙÀÄÄÄÄÄÄÄÁÄÄÄÙ 
 

Note that to accommodate other characters, line-drawing symbols are located in the 

non-printable area of the font layout. Although these characters can be used in output to 

the session (function:  in the UTIL workspace uses them), many printer drivers 

are unable to display characters from these positions in the font.  

 

Interrupts 
To generate an interrupt, click on the Dyalog APL icon in the Windows System Tray; 

then choose: Weak Interrupt, Strong Interrupt. To close the menu, click Cancel. 

Alternatively, to generate a weak interrupt, press Ctrl+Break, or select Interrupt from 

the Action menu on the Session Window. 
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Commands 
The term command is used herein to describe a keystroke that generates an action, 

rather than one that produces a symbol. Commands fall into four categories, namely 

cursor movement, selection, editing directives and special operations, and are 

summarised in the following tables. The input codes in the first column of the tables are 

the codes by which the commands are identified in the Input Translate Table. See Input 

& Output Tables for further details. 

 

Input Code Keystroke Description 

LS Ctrl+PgUp Scrolls left by a page 

RS Ctrl+PgDn Scrolls right by a page 

US PgUp Scrolls up by a page 

DS PgDn Scrolls down by a page 

LC Left Arrow Moves the cursor one character position to the left 

RC Right Arrow Moves the cursor one character position to the right 

DC Down Arrow Moves the cursor to the current character position 

on the line below the current line 

UC Up Arrow Moves the cursor to the current character position 

on the line above the current line 

UL Ctrl+Home Move the cursor to the top-left position in the 

window 

DL Ctrl+End Moves the cursor to the bottom-right position in the 

window 

RL End Moves the cursor to the end of the current line 

LL Home Moves the cursor to the beginning of the current 

line 

LW Ctrl+Left Arrow Moves the cursor to the beginning of the word to 

the left of the cursor 

RW Ctrl+Right 

Arrow 

Moves the cursor to the end of the word to the right 

of the cursor 

TB Ctrl+Tab Switches to the next session/edit/trace window 

BT Ctrl+Shift+Tab Switches to the previous session/edit/trace window 

Cursor movement Commands 
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Input Code Keystroke Description 

Lc Shift+Left Arrow Extends the selection one character 

position to the left 

Rc Shift+Right Arrow Extends the selection one character 

position to the right 

Lw Ctrl+Shift+Left Arrow Extends the selection to the 

beginning of the word to the left of 

the cursor 

Rw Ctrl+Shift+Right Arrow Extends the selection to the end of 

the word to the right of the cursor 

Uc Shift+Up Arrow Extends the selection to the current 

character position on the line above 

the current line 

Dc Shift+Down Arrow Extends the selection to the current 

character position on the line below 

the current line 

Ll Shift+Home Extends the selection to the 

beginning of the current line 

Rl Shift+End Extends the selection to the end of 

the current line 

Ul Ctrl+Shift+Home Extends the selection to the 

beginning of the first line in the 

window 

Dl Ctrl+Shift+End Extends the selection to the end of 

the last line in the window 

Us Shift+PgUp Extends the selection up by a page. 

Ds Shift+PgDn Extends the selection down by a page 

Selection Commands 
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Input Code Keystroke Description 

DI Delete Deletes the selection 

DK Ctrl+Delete Deletes the current line in an Edit window. 

Deletes selected lines in the Session Log. 

CT Shift+Delete Removes the selection and copies it to the 

clipboard 

CP Ctrl+Insert Copies the selection into the clipboard 

FD Ctrl+Shift+Enter Reapplies the most recent undo operation 

BK Ctrl+Shift+Bksp Performs an undo operation 

PT Shift+Insert Copies the contents of the clipboard into a 

window at the location selected 

OP Ctrl+Shift+Insert Inserts a blank line immediately after the 

current one (editor only) 

HT Tab Indents text 

TH Shift+Tab Removes indentation 

RD Keypad-slash Reformats a function (editor only) 

TL Ctrl+Alt+L Toggles localisation of the current name 

Editing Directives 

 

 

Input Code Keystroke Description 

IN Insert Insert on/off 

LN Keypad-minus Line numbers on/off 

ER Enter Execute 

ED Shift+Enter Edit 

TC Ctrl+Enter Trace 

EP Esc Exit 

QT Shift+Esc Quit 

Special Operations 



  Chapter 2: The APL Environment 63 

 

The Session Colour Scheme 
Within the Development Environment, different colours are used to identify different 

types of information. These colours are normally defined by registry entries and may be 

changed using the Colour Configuration dialog box as described later in this chapter. 

Alternatively, as in older implementations of Dyalog APL, colours may be defined in 

the Output Translate Table (normally WIN.DOT). This table recognises up to 256 

foreground and 256 background colours which are referenced by colour indices 0-255. 

These colour indices are mapped to physical colours in terms of their Red, Green and 

Blue intensities (also 0-255). Foreground and background colours are specified 

independently as Cnnn or Bnnn. For example, the following entry in the Output 

Translate Table defines colour 250 to be red on magenta. 

 
   C250: 255 0 0   + Red foreground 

   B250: 255 0 255 + Magenta background 

 

The first table below shows the colours used for different session components. The 

second table shows how different colours are used to identify different types of data in 

edit windows. 

 

Colour Used for Default 

249 Input and marked lines Red on White 

250 Session log Black on White 

252 Tracer : Suspended Function Yellow on Black 

253 Tracer : Pendent Function Yellow on Dark Grey 

255 Tracer : Current Line White on Red 

Default Colour Scheme - Session 

 

Colour Array Type Editable Default 

236 Simple character matrix Yes Green on Black 

239 Simple numeric No White on Dk Grey 

241 Simple mixed No Cyan on Dk Grey 

242 Character vector of vectors Yes Cyan on Black 

243 Nested array No Cyan on Dk Grey 

245  object No White on Red 

248 Function or Operator No  White on Dk Cyan 

254 Function or Operator Yes White on Blue 

Default Colour Scheme Edit windows 
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Syntax Colouring in the Session 
As an adjunct to the overall Session Colour Scheme, you may choose to apply a syntax 

colouring scheme to the current Session Input line(s). You may also extend syntax 

colouring to previously entered input lines, although this only applies to input lines in 

the current session; syntax colouring information is not remembered in the Session Log. 

 

Syntax colouring may be used to highlight the context of  names and other elements 

when the line was entered. For example, you can identify global names and local names 

by allocating them different colours. 

 

See Colour Selection Dialog for further details. 

  

The Session Window 
The primary purpose of the session window is to provide a scrolling area within which 

you may enter APL expressions and view results. This area is described as the session 

log. Normally, the session window will have a menu bar at the top with a tool bar below 

it. At the bottom of the session window is a status bar. However, these components of 

the session may be extensively customised and, although this chapter describes a typical 

session layout,  your own session may look distinctly different. A typical Session is 

illustrated below. 

 

 

A typical Session window 
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Window Management 
When you start APL, the session is loaded from the file specified by the session_file 

parameter . The position and size of the session window are defined by the Posn and 

Size properties of the Session object , which will be as they were when the session 

file was last saved. 

 

The name of the active workspace is shown in the title bar of the window, and changes 

if you rename the workspace or  another. 

 

You can move, resize, minimise or maximise the Session Window using the standard 

Windows facilities. 

 

In addition to the Session Window itself, there are various subsidiary windows which 

are described later in the Chapter. In general, these subsidiary windows may be docked 

inside the Session window, or may be stand-alone floating windows. You may dock and 

undock these windows as required. The standard Session layout illustrated above, 

contains docked Editor, Tracer and SIStack windows. 

 

Note that the session window is only displayed when it is required, i.e. when APL 

requests input from or output to the session. This means that end-user applications that 

do not interact with the user through the session, will not have an APL session window. 
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Docking 
Nearly all of the windows used in the Dyalog APL IDE may be docked in the Session 

window or be stand-alone floating windows. When windows are docked in the Session, 

the Session window is split into resizable panes, separated by splitters. The following 

example, using the Status window, illustrates the principles involved. (The use of the 

Status window is described later in this Chapter.) 

To start with, the Status window is hidden. You may display it by selecting the Status 

menu item from the Tools menu. Its initially appears as a floating (undocked) window 

as shown below. 
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If you press the left mouse button down over the Status window title bar, and drag it, 

you will find that when the mouse pointer is close to an edge of the Session window, the 

drag rectangle indicates a docking zone as shown below. This indicates the space that 

the window will occupy if you now release the mouse button to dock it. 
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The next picture shows the result of the docking operation. The Session window is now 

split into 2 panes, with the Status window in the upper pane and the Session log window 

in the lower pane. You can resize the panes by dragging with the mouse. 

You will notice that a docked window has a title bar (in this case, the caption is Status) 

and 3 buttons which are used to Minimise, Maximise and Close the docked window. 
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The next picture shows the result of minimising the Status window pane. All that 

remains of it is its title bar. The Minimise button has changed to a Restore button, which 

is used to restore the pane to its original size. 
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You can pick up a docked window and then re-dock it along a different edge of the 

Session as illustrated below. 
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Docking the Status window along the left edge of the Session causes the Session 

window to be split into two vertical panes. Notice how the title bar is now drawn 

vertically. 

 

If you click the right mouse button over any window, its context menu is displayed. If 

the window is dockable, the context menu contains the following options: 

Undock Undocks the docked window. The window is displayed at whatever 

position and size it occupied prior to being docked. 

Hide Caption Hides the title bar of the docked window, 

Dockable Specifies whether the window is currently dockable or is locked in its 

current state. You can use this to prevent the window from being 

docked or undocked accidentally. 
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The last picture shows the effect of using Hide Caption to remove the title bar. In this 

state, you can resize the pane with the mouse, but the Minimise, Maximise and Close 

buttons are not available. However, you can restore the object's title bar using its 

context menu. 
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The Session Log 
The session contains the input line and the session log. The input line is the last line in 

the session, and is (normally) the line into which you type an expression to be 

evaluated. The session log is a history of previously entered expressions and the results 

they produced. 

 

The session log is displayed using colour 250, which by default is Black on White. The 

input line is displayed using colour 249, which by default is Red on White. In general 

you type an expression into the input line, then press Enter (ER) to run it. After 

execution, the expression and any displayed results become part of the session log. 

 

If you are using a log file, the Session log is loaded into memory when APL is started 

from the file specified by the log_file parameter file. When you close your APL session, 

the Session log is written back out to the log file, replacing its previous contents.  

 

 

Moving around the Session 

You can move around in the session using the scrollbar, the cursor keys, and the PgUp 

and PgDn keys. In addition, Ctrl+Home (UL) moves the cursor to the beginning of the 

top-line in the Log and Ctrl+End (DL) moves the cursor to the end of the last (i.e. the 

current) line in the session log. Home (LL) and End (RL) move the cursor to the 

beginning and end respectively of the line containing the cursor. 

 

 

Auto Complete  

As you start to enter characters in an APL expression, the Auto Complete suggestions 

pop-up window (AC for short) offers you a choice based upon the characters you have 

already entered and the current context. 

 

For example, if you enter a , AC displays a list of all the system functions and 

variables. If you then enter the character r, the list shrinks to those system functions and 

variables beginning with the letter r, namely , , and . Instead of 

entering the remaining characters, you may select the appropriate choice in the AC list. 

This is done by pressing the right cursor key or (in PocketAPL) by tapping the choice in 

the list. 

 

If you begin to enter a name, AC will display a list of namespaces, variables, functions, 

operators that are defined in the current namespace. If you are editing a function, AC 

will also include names that are localised in the function header. 

 

If the current space is a GUI namespace, the list will also include Properties, Events and 

Methods exposed by that object. 
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As an additional refinement, AC remembers a certain number of previous auto complete 

operations, and uses this information to highlight the most recent choice you made. 

 

For example, suppose that you enter the two characters . AC offers you  

thru' , and you choose  from the list. The next time you enter the two characters 

, AC displays the same list of choices, but this time  is pre-selected. 

 

You can disable or customise Auto Completion from the Auto Complete page in the 

Configuration dialog box which is described later in this chapter. 

 

 

Executing an Expression 

To execute an expression, you type it into the input line, then press Enter (ER). 

Alternatively, you can select Execute from the Action menu. Following execution, the 

expression and any displayed results become part of the session log. 

 

Instead of entering a new expression in the input line, you can move back through the 

session log and re-execute a previous expression (or line of a result) by simply pointing 

at it with the cursor and pressing Enter. Alternatively, you can select Execute from the 

Action menu. You may alter the line before executing it. If you do so, it will be 

displayed using colour 249 (Red on White), the same as that used for the input line. 

When you press Enter the new line is copied to the input line prior to being executed. 

The original line is restored and redisplayed in the normal session log colour 250 (Black 

on White). 

 

An alternative way to retrieve a previously entered expression is to use Ctrl+Shift+Bksp 

(BK) and Ctrl+Shift+Enter (FD). These commands cycle backwards and forwards 

through the input history, successively copying previously entered expressions over the 

current line. When you reach the expression you want, simply press Enter to re-run it. 

These operations may also be performed from the Edit menu in the session window. 

 

 

Executing Several Expressions 

You can execute several expressions, by changing more than one line in the session log 

before pressing Enter. Each line that you change will be displayed using colour 249 

(Red on White). When you press Enter, these marked lines are copied down and 

executed in the order they appear in the log. 

 

Note that you don't actually have to change a line to mark it for re-execution; you can 

mark it by overtyping a character with the same character, or by deleting a leading space 

for instance. 
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It is also possible to execute a contiguous block of lines. To do this, you must first select 

the lines (by dragging the mouse or using the keyboard) and then copy them into the 

clipboard using Shift+Delete (CT) or Ctrl+Insert (CP). You then paste them back into 

the session using Shift+Insert (PT). Lines pasted into the session are always marked 

(Red on White) and will therefore be executed when you press Enter. To execute lines 

from an edit window, you use a similar procedure. First select the lines you want to 

execute, then cut or copy the selection to the clipboard. Then move to the session 

window and paste them in, then press Enter to execute them. 

 

 

Session Print Width (PW) 

Throughout its history, APL has used a system variable  to specify the width of the 

users terminal or scrren. Session output that is longer than  is automatically 

wrapped and split into multiple lines on the display. This feature of APL was designed 

in the days of hard-copy terminals and has beome less relevant in modern Windows 

environments. 

 

Dyalog APL continues to support the traditional use of , but also provides an 

alternative option to have the system wrap Session output according to the width of the 

Session Window. This behaviour may be selected by checking the Auto PW checkbox 

in the Session tab of the Configuration dialog box. 

 

 

Using Find/Replace in the Session 

The search and replace facilities work not just in the Editor as you would expect, but 

also in the Session. For example, if you have just entered a series of expressions 

involving a variable called  and you want to perform the same calculations using 

, the following commands will achieve it : 

 

Enter  in the Find box, and  in the Replace box. Now click the 

Replace All button. You will see all occurrences of  change to . 

Furthermore, each changed line in the session becomes marked (Red on White). Now 

click on the session and press Enter (or select Execute from the Action menu). 

 

Once displayed, the Find or Find/Replace dialog box remains on the screen until it is 

either closed or replaced by the other. This is particularly convenient if the same 

operations are to be performed over and over again, and/or in several windows. Find 

and Find/Replace operations are effective in the window that previously had the focus. 
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The Session GUI Hierarchy 
As distributed, the Session object  contains two CoolBar objects. The first, named 

 runs along the top of the Session window and contains the toolbars. The 

second, named , runs along the bottom of the Session windows and 

contains the statusbars. 

 

The menubar is implemented by a MenuBar object named  . 

 

The toolbars in  are implemented by four CoolBand objects, , 

,  and  each containing a ToolControl named . 

 

The statusbars in , are implemented by two CoolBand objects ,  

and , each containing a StatusBar named . 

 

 

The Session MenuBar 
The Session MenuBar  () contains a set of menus as follows. 

The File Menu 
The File menu () provides a means to execute those APL System 

Commands that are concerned with the active and saved workspaces. The contents of a 

typical File menu and the operations they perform are illustrated below. 
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Item Action Description 

New  Prompts for confirmation, then clears 

the workspace 

Open  Prompts for a workspace file name, 

then loads it 

Copy  Prompts for a workspace file name, 

then copies it 

Save  Saves the active workspace 

Save As  Prompts for a workspace file name, 

then saves it 

Export  Creates a bound executable, an OLE 

Server, an ActiveX Control, or a .Net 

Assembly 

Drop  Prompts for a workspace file name, 

then erases it 

Print Setup  Invokes the print set-up dialog box 

Continue  Saves the active workspace in 

CONTINUE.DWS and exits APL 

Exit  Prompts for confirmation, then exits 

APL 

File Menu Operations 
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Export 
The Export… menu item allows you to create a bound executable, an OLE Server (in-

process or out-of-process), an ActiveX Control or a .Net Assembly.  

 

The dialog box used to create these various different files offers selective options 

according to the type of file you are making. The system detects which of these types is 

most appropriate from the objects in your workspace. For example, if your workspace 

contains an ActiveXControl namespace, it will automatically select the ActiveX Control 

option. 
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The Create bound file dialog box contains the following fields. These will only be 

present if applicable to the type of bound file you are making. 

 

Item Description 

File name Allows you to choose the name for your bound file 

The name defaults to the name of your workspace 

with the appropriate extension. 

Save as type Allows you to choose the type of file you wish to 

create. 

Runtime 

application 

If this is checked, your application file will be bound 

with dyalog10rt.dll. If not, it will be bound 

with dyalog10.dll. The latter should normally 

only be used to permit debugging. 

Console 

application 

Check this box if you want your executable to run as 

a console application. This is appropriate only if the 

application has no graphical user interface. 

Use Microsoft 

.Net Framework 

If checked, your program will attempt to initialise the 

.Net Framework at start-up. Check this box only if 

your executable requires the .Net Framework. 

Icon file Allows you to associate an icon with your 

executable. Type in the pathname, or use the Browse 

button to navigate to an icon file. 

Command line For an out-of-process COM Server, this allows you 

to specifiy the command line for the process. For a 

bound executable, this allows you to specify 

command-line parameters for the corresponding 

Dyalog APL DLL.  
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The Edit Menu 
The Edit menu () provides a means to recall previously entered input 

lines for re-execution and for copying text to and from the clipboard. It may also 

contain the menu items to display the Find and Find/Replace dialog boxes as shown 

below. An alternative would be to place these in a separate Search menu. A typical Edit 

menu is shown below and is described in the table below.  

 

 
 

 

Item Action Description 

Back  Displays the previous input line. 

Repeated use of this command cycles 

back through the input history. 

Forward  Displays the next input line. Repeated 

use of this command cycles forward 

through the input history. 

Clear  Clears the selected text 

Copy  Copies the selection to the clipboard 

Paste  Pastes the text contents of the clipboard 

into the session log at the current 

location. The new lines are marked and 

may be executed by pressing Enter. 

Find  Displays the Find dialog box 

Replace  Displays the Find/Replace dialog box 

Edit menu operations 
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The View Menu 
The View menu () toggles the visibility of the Session Toolbar and 

Statusbars. 

 

 
 

 

Item Action Description 

Toolbar  Hides Session toolbars 

Statusbar  Hides Session statusbars 

View menu operations 

The Windows Menu 
This contains a single action ()which is to close all of the Edit and 

Trace windows and the Status window.  

 

 
 

 

Item Action Description 

Close all Windows  Closes all Edit and Trace windows  

Windows menu operations 

 

 

Note that removes all Trace windows but does not reset the State 

Indicator. 

 

In addition, the Windows menu will contain options to switch to any subsidiary 

windows that are docked in the Session as illustrated above. 
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The Session Menu 
The Session menu () provides access to the system operations that 

allow you to load a session () from a session file and to save your current session 

( to a session file. If you use these facilities rarely, you may wish to move them to 

(say) the Options menu or even dispense with them entirely.  

 

 
 

 

Item Action Description 

Open  Prompts for a session file name, then 

loads the session from it, replacing the 

current one. Sets the File property of 

 to the name of the file from which 

the session was loaded. 

Save  Saves the current session (as defined 

by ) to the session file specified by 

the File property of . 

Save As  Prompts for a session file name, then 

saves the current session (as defined by 

) in it. Resets the File property of 

. 

Print Log  Prints the contents of the session log. 

Session menu operations 
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The Log Menu 
The Log menu () provides access to the system operations that 

manipulate Session log files.  

 

 
 

 

Item Action Description 

New  Prompts for confirmation, then empties 

the current Session log. 

Open  Prompts for a Session log file, then 

loads it into memory, replacing the 

current Session log 

Save  Saves the current Session log in the 

current log file, replacing its previous 

contents 

Save As  Prompts for a file name, then saves the 

current Session log in it. 

Print  Prints the contents of the Session log. 

Log menu operations 

The Action Menu 
The Action menu () may be used to perform a variety of operations 

on the current object or the current line. The current object is the object whose name 

contains the cursor. The current line is that line that contains the cursor. The Edit, Copy 

Object, Paste Object and Print Object items operate on the current object. For example, 

if the name  appears in the session and the cursor is placed somewhere within it, 

 is the current object and will be copied to the clipboard by selecting Copy object 

or opened up for editing by selecting Edit. 
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Execute runs the current line; Trace traces it.  

 

 
 

 

Item Action Description 

Edit  Edit the current object 

Trace  Executes the current line under the 

control of the Tracer 

Execute  Executes the current line 

Copy Object  Copies the contents of the current 

object to the clipboard. 

Paste Object  Pastes the contents of the clipboard 

into the current object, replacing its 

previous value 

Print Object  Prints the current object. 

Clear Stops  Clears all ,  and 

 settings 

Interrupt  Generates a weak interrupt 

Reset  Performs  

Action menu operations 
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The Options Menu 
The Options menu () provides configuration options.  
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Item Action Description 

Expose GUI  Exposes the names of properties, 

methods and events in GUI objects 

Expose Root  Exposes the names of the properties, 

methods and events of the Root 

object 

Expose Session  Exposes the names of the properties, 

methods and events of   

Trace Tools/Auto  Causes the Trace Tools to appear at 

the start of a Trace and to disappear 

at the end 

Trace Tools/Show  Display Trace Tools 

Line Numbers  Toggle the display of line numbers in 

edit and trace windows on/off 

Configure  Displays the Configuration dialog 

box 

Colours  Displays or hides the Object List 

dialog box 

Options menu operations 

 

 

The values associated with the Expose GUI, Expose Root and Expose Session options 

reflect the values of these settings in your current workspace and are saved in it. 

 

When you change these values through the Options menu, you are changing them in the 

current workspace only. 

 

The default values of these items are defined by the parameters default_wx, 

PropertyExposeRoot and PropertyExposeSE which may be set using the Object 

Syntax tab of the Configuration dialog. 
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The Tools Menu 
The Tools menu ()provides access to various session tools and dialog 

boxes.  

 

 

 
 

 

Item Action Description 

Explorer  Displays the workspace Explorer tool 

Search  Displays the workspace Search tool 

Object List  Displays or hides the Object List dialog 

box 

Status  Displays or hides the Status window 

AutoStatus  Toggle; if checked, causes the Status 

window to be displayed when a new 

message is generated for it 

Properties  Displays a property sheet for the 

current object 

Tools Menu Operations 
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The Help Menu 
The Help menu () provides access to the three help files distributed 

with Dyalog APL/W.  

 

 
 

 

Item Action Description 

About  Displays an About dialog box 

Latest 

Enhancements 
 Provides help on the enhancements and 

improvements made since the previous 

Version 

Language Help  Provides help on Dyalog APL language 

topics 

Gui Help  Provides help on topics concerning the 

interface between Dyalog APL/W and 

Windows 

Help menu operations 
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Session Pop-Up Menu 
The Session popup menu () is displayed by clicking the right mouse button 

anywhere in the Session window. If the mouse pointer is over a visible object name, the 

popup menu allows you to edit, print, delete it or view its properties. Note that the name 

of the pop-up menu is specified by the Popup property of . 

 

 



90 Dyalog APL/W User Guide 

 

 

Item Action Description 

Edit  Edits the current object 

Print  Prints the current object 

Delete  Erases the current object 

Properties  Displays the Object Properties dialog 

box for the current object 

Help  Displays the help topic associated with 

the current object or the APL symbol 

under the cursor 

Line Numbers  Toggles line numbers on/off 

Trace Tools  Displays/hides the Trace Tools 

Explorer  Displays/hides the Workspace Explorer 

Search  Displays/hides the Find Objects tool 

Object List  Displays/hides the Object List 

Status  Displays/hides the Status window 

Colours  Displays the Colour Selection dialog 

Interrupt  Generates a weak interrupt 

Session popup menu operations 
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The Session Toolbars 
The Session toolbars are contained by four separate CoolBand objects, allowing you to 

configure their order in whichever way you choose.  

 

 
 

 
 

 
 

 

The Session tool bars 

 

 

The bitmaps for the buttons displayed on the session tool bar are implemented by three 

ImageList objects owned by the CoolBar . These represent the ToolButton 

images in their normal, highlighted and inactive states and are named ,  and 

 respectively. 

 

These images derive from three bitmap resources contained in dyalog.exe named 

,  and . The statements that create these 

ImageList object in function  in BUILDSE.DWS are as follows. 

 








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Workspace (WS) Operations 
 

Executes the system operation  which 

asks for confirmation, then clears the workspace. 

 

 

 

 

Executes the system operation  which 

displays a file selection dialog box and loads the 

selected workspace. 

 

 

 

 

Executes the system operation  which 

displays a file selection dialog box and copies the 

(entire) selected workspace. 

 

 

 

 

Executes the system operation  which 

displays a file selection dialog box and saves the 

workspace in the selected file. 

 

 

 

 

Executes the system operation  

that prints all the functions and operators in the 

current namespace. 

 

 

Clear Workspace 

 

Load Workspace 

 

Copy Workspace 

 

Save Workspace 

 

Print Workspace 
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 Object Operations 
 

Executes the system operation  which 

copies the contents of the current object to the 

clipboard. 

 

 

 

 

Executes the system operation  which 

copies the contents of the clipboard into the current 

object, replacing its previous value. 

 

 

 

 

Executes the system operation  that 

prints the current object. 

 

 

 

 

Executes the system operation  which edits 

the current object using the standard system editor. 

 

 

 

 

Executes a defined function in  that edits the 

current object (which must be numeric) using a 

spreadsheet like interface based upon the Grid 

object. 

 

Copy Object 

 

Paste Object 

 

Print Object 

 

Edit Object 

 

Edit Numbers 
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Tools 
 

Executes the system operation which 

displays the workspace Explorer tool. 

 

 

 

 

Executes the system operation which 

displays the workspace Search tool. 

 

 

 

 

Executes the system operation which 

shows or hides the Object List dialog box. 

 

 

 

 

Executes the system operation 

which toggles the display of line 

numbers in edit and trace windows on and off. 

 

 

 

Executes the system operation which 

clears all ,  and  settings  

 

 

Explorer 

 

Search 

 

Objects 

 

Line Numbers 

 

Clear all Stops 
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Edit Operations 
 

Executes the system operation  which 

copies the selected text to the clipboard. 

 

 

 

 

Executes the system operation  which 

pastes the text in the clipboard into the current 

window at the insertion point. 

 

 

Executes the system operation which 

recalls the previous input line from the input history 

stack. 

 

 

 

 

Executes the system operation which 

recalls the next input line from the input history 

stack. 

 

 

 

 

 

Copy Selection 

 

Paste Selection 

 

Recall Last 

 

Recall Next 
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The Session Status Bar 
The session status bar is represented by two CoolBands each of which contains a 

StatusBar object. There are a number of StatusFields as illustrated below. Your own 

status bar may be configured differently.  

 

 

The Session status bar 

 

The StatusField objects owned by the session StatusBar may have special values of 

Style, which are used for operations relevant only to the Session. These styles are 

summarised in the tables shown below. 

 

StatusField Style Description 

hint None Displays hints for the session objects, or 

“Ready...” when APL is waiting for input 

insrep InsRep Displays the mode of the Insert key (Ins or Rep) 

mode KeyMode Displays the keyboard mode. This is applicable 

only to a multi-mode keyboard. The text 

displayed is defined by the Mn= string in the 

Input Table. 

num NumLock Indicates the state of the Num Lock key. Displays 

“NUM” if  Num Lock is on, blank if off. 

caps CapsLock Indicates the state of the Caps Lock key. Displays 

“Caps” if  Caps Lock is on, blank if off. 

pause Pause Displays a flashing red “Pause” message when 

the Pause key is used to halt session output 

Session status fields : first row 
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StatusField Style Description 

curobj CurObj Displays the name of the current object (the name 

last under the input cursor) 

tc ThreadCount Displays the number of threads currently running 

(minimum is 1) 

dqlen DQLen Displays the number of events in the APL event 

queue 

trap Trap Turns red if  is set 

si SI Displays the length of  . Turns red if non-

zero 

io IO Displays the value of  . Turns red if  is 

not equal to the value of the default_io parameter 

ml ML Displays the value of  . Turns red if  is 

not equal to the value of the default_ml 

parameter 

Session status fields : second row 

Toggle Status Fields 
In the default Session files distributed with this release, the Statusfields used to display 

the value of , the state of the Insert key (Ins/Rep) and the current keyboard mode 

(Apl/Asc/Uni) have callback functions attached to . This means that 

you can toggle the state of these fields by double-clicking with the left mouse button. 

Note that the keyboard mode only applies if you are using one of the APL_xx or the 

COMBO_xx keyboard tables. 

 

If you dislike this behaviour, you may set the Event property of the Statusfields to 0 and 

re-save the Session file. Alternatively, you may modify BUILDSE.DWS and rebuild the 

Session from scratch. 
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The Configuration Dialog Box 

General Tab 
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Label Parameter Description 

Show line 

numbers 

lines_on_functions Determines whether or not line numbers are 

shown in edit/trace windows 

Auto_Trace 

tool 

AutoTrace Determines whether or not the Trace Tools 

are displayed when an error or stop occurs in 

a defined function 

Recently used 

file list size 

file_stack_size Specifies the number of the most recently 

used workspaces displayed in the File menu. 

Configuration 

saved in 

inifile Specifies the full pathname of the registry 

folder used by APL 

Configuration dialog: General 
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Windows Tab 
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Label Parameter Description 

Width edit_cols The maximum number of rows displayed in a new edit 

window 

Height edit_rows The maximum number of columns displayed in a new 

edit window 

X Pos edit_first_x The initial horizontal position in characters of the first 

edit window relative to the Session window 

Y Pos edit_first_y The initial vertical position in characters of the first 

edit window relative to the Session window 

X Offset edit_offset_x The initial horizontal position in characters of the 

second and subsequent edit windows relative to the 

previous one 

Y Offset edit_offset_y The initial vertical position in characters of the second 

and subsequent edit windows relative to the previous 

one 

Configuration dialog: Windows (Edit Windows) 

 

 

Label Parameter Description 

X Pos trace_first_x The initial horizontal position in characters of the first 

trace window relative to the Session window 

Y Pos trace_first_y The initial vertical position in characters of the first 

trace window relative to the Session window 

X Offset trace_offset_x The initial horizontal position in characters of the 

second and subsequent trace windows relative to the 

previous one 

Y Offset trace_offset_y The initial vertical position in characters of the second 

and subsequent trace windows relative to the previous 

one 

Configuration dialog: Windows (Trace Windows) 

 

 

Label Parameter Description 

Width sm_cols The width of the  and prefect windows  

Height sm_rows The height of the  and prefect windows  

Configuration dialog: Windows (QuadSM Window) 
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Session Tab 
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Label Parameter Description 

 default_io The default value of  in a Clear WS. 

 default_ml The default value of  in a Clear WS. 

 default_pp The default value of  in a Clear WS. 

   

 default_rtl The default value of  in a Clear WS. 

 default_rl The default value of  in a Clear WS. 

 default_div The default value of  in a Clear WS. 

 default_wx The default value of  in a Clear WS. 

Auto PW auto_pw If checked, the value of  is dynamic and depends 

on the width of the Session Window. 

Session 

file 

session_file The name of the Session file in which the definition of 

your session () is stored. 

Configuration dialog: Session 
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Log Tab 

 
 



  Chapter 2: The APL Environment 105 

 

 

Label Parameter Description 

Use 

Session 

log file 

log_file_inuse Specifies whether or not the Session log is saved in a 

session log file 

Use 

Session 

log file 

log_file The full pathname of the Session log file 

Session 

log 

size(Kb) 

log_size The size of the Session log buffer in Kb 

Input 

buffer 

size(Kb) 

input_size The size of the buffer used to store marked lines (lines 

awaiting execution) in the Session  

History 

size(Kb) 

history_size The size of the buffer used to store previously entered 

(input) lines in the Session 

PFKey 

buffer 

size(Kb) 

pfkey_size The size of the buffer used to store PFKey definitions 

() 

Configuration dialog: Log 
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Trace/Edit Tab 
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Label Parameter Description 

Classic 

Dyalog mode 

ClassicMode Selects pre-Version 9 behaviour for Edit 

and Trace windows 

Allow 

floating edit 

windows 

DockableEditWindows Allows individual Edit windows to be 

undocked from (and re-docked in) the 

main Edit window 

Independent 

trace stack 

IndependentTrace Specifies whether or not the Trace 

windows are child windows of the Session. 

Single trace 

window 

SingleTrace Specifies whether or not there is a single 

Trace window 

Show status 

bars 

StatusOnEdit Specifies whether or not status bars are 

displayed along the bottom of individual 

Edit windows 

Show trace 

stack on error 

Trace_on_error Specifies whether or not the Tracer is 

automatically invoked when an error or 

stop occurs in a defined function 

Warn if trace 

stack bigger 

than 

Trace_level_warn Specifies the maximum stack size for 

automatic deployment of the Tracer. 

Tab stops 

every  

TabStops The number of spaces inserted by pressing 

Tab in an edit window 

Autoformat 

functions 

AutoFormat Selects automatic indentation for Control 

Structures when function is opened for 

editing 

Autoindent 

functions 

AutoIndent Selects semi-automatic indentation for 

Control Structures while editing 

Paste text as 

Unicode 

UnicodeToClipboard Specifies whether or not text transferred to 

and from the Windows clipboard is to be 

treated as Unicode 

Double-click 

to Edit 

DoubleClickEdit Specifies whether or not double-clicking  

over a name invokes the editor  

Configuration dialog: Trace/Edit 
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Auto Complete Tab 
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Label Parameter Description 

Use Auto 

Complete 

Enabled Specifies whther or not Auto Completion is 

enabled.  

Make 

suggestions 

after 

PrefixSize Specifies the number of characters you must 

enter before Auto Completion begins to make 

suggestions  

Suggest up to Rows Specifies the maximum number of rows (height) 

in the AutoComplete pop-up suggestions box. 

Show up to Cols  Specifies the maximum number of columns 

(width) in the AutoComplete pop-up suggestion 

box 

Keep History History  Specifies whether or not AutoComplete 

maintains a list of previous AutoCompletions. 

History 

Length 

HistorySize  Specifies the number of previous 

AutoCompletions that are maintained 

Configuration dialog: Auto Complete 
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Confirmations Tab 
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Label Parameter Description 

Confirm on 

edit window 

close 

confirm_close Specifies whether or not a confirmation dialog 

is displayed if the user alters the contents of an 

edit window, then closes it without saving  

Confirm on 

edit window 

fix 

confirm_fix Specifies whether or not a confirmation dialog 

is displayed if the user alters the contents of an 

edit window, then saves it using Fix or Exit  

Confirm on 

edit window 

abort 

confirm_abort Specifies whether or not a confirmation dialog 

is displayed if the user alters the contents of an 

edit window, then aborts using 

Configuration dialog: Confirmations 
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Object Syntax Tab 
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Label Parameter Description 

Expose 

properties of 

GUI 

Namespaces 

default_wx Specifies the value of  in a clear 

workspace. This in turn determines 

whether or not the names of properties, 

methods and events of GUI objects are 

exposed. If set ( is 1), you may 

query/set properties and invoke methods 

directly as if they were variables and 

functions respectively. As a consequence, 

these names may not be used for global 

variables in GUI objects. 

Expose 

properties of 

Root 

PropertyExposeRoot Specifies whether or the names of 

properties, methods and events of the 

Root object are exposed. If set, you may 

query/set the properties of Root and 

invoke the Root methods directly as if 

they were variables and functions 

respectively. As a consequence, these 

names may not be used for global 

variables in your workspace. 

Expose 

properties of 

Session 

Namespace 

PropertyExposeSE Specifies whether or the names of 

properties, methods and events of the 

Session object are exposed. If set, you 

may query/set the properties  of  and 

invoke  methods directly as if they 

were variables and functions respectively. 

As a consequence, these names may not 

be used for global variables in the  

namespace. 

Configuration dialog: Object Syntax 

 

The Object Syntax tab of the Configuration dialog is used to set your default 

preferences for Object Syntax. 

 

The Object Syntax settings for the current workspace are reflected by the Object Syntax 

submenu of the Options menu. Use Options/Object Syntax to change them. These 

settings are saved in the workspace. 
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Keyboard Tab 

 
 

 

Label Parameter Description 

Input table 

search path 

aplkeys A list of directories to be searched for the specified 

input table 

Input table 

file 

aplk The name of the input table file (.DIN) 

Configuration dialog: Keyboard 
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Output Tab 

 
 

 

Label Parameter Description 

Output table 

search path 

apltrans A list of directories to be searched for the specified 

output table 

Output table 

file 

aplt The name of the output table file (.DOT) 

Configuration dialog: Output 
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Workspace Tab 

 
 

 

Label Parameter Description 

Workspace 

search path 

wspath A list of directories to be searched for the specified 

workspace when the user executes 

 

Maximum 

workspace 

size(kB) 

maxws The maximum size of the workspace in KB. 

Configuration dialog: Workspace 
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Network Tab 
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Label Parameter Description 

Network ID aplnid A number that uniquely identifies the user for 

component file system access control  

Default File_Control (2) Specifies that the component file system uses file 

locking to control multi-user access 

FSCB in file File_Control (1) Specifies that the component file system uses a 

file-based FSCB to control multi-user access 

FSCB in 

memory 

File_Control (0) Specifies that the component file system uses a 

memory-based FSCB to control multi-user access 

Configuration dialog: Workspace 
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Colour Selection Dialog 
 

 
 

 

The Colour Selection dialog box allows you to select colours for: 

 Syntax colouring 

 Edit, Trace and Session windows  

 Status window  

 

The colour selection dialog box is selected by the  system action 

which by default is attached to the Options/Colours menu item on the Session menubar 

and to the Colours menu item in the Session pop-up menu. 
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Syntax Colouring 
Syntax colouring allows you to visually identify various components in the function edit 

and session windows by assigning different colours to them, such as: 

 

 Global references (functions and variables) 

 Local references (functions and variables) 

 Primitive functions 

 System functions 

 Localised System Variables 

 Comments 

 Character constants 

 Numeric constants 

 Labels 

 Control Structures 

 Unmatched parentheses, quotes, and braces 

Schemes 
You may define a number of different syntax colouring schemes which are suitable for 

different purposes and a selection of schemes is provided. Choose the scheme you wish 

to use from the Combo box provided. If you change a colour allocation, you may 

overwrite an existing Colour Scheme or define a new one by clicking Save As and then 

entering the name of the Scheme. You may delete a Colour Scheme using the Delete 

button. 

Changing Colours 
To allocate a colour to a syntax element, you must first select the syntax element. You 

may select a syntax element from the Combo box provided, or by clicking on an 

example in the sample function provided. Having selected a syntax element, choose a 

colour using the Foreground or Background selectors as appropriate. 

Single Background 
The Single Background checkbox allows you to choose whether to impose a single 

background colour, or to allow the use of different background colours for different 

syntax elements. 

 

Function Editor 
Check this box if you want to enable syntax colouring in Edit windows. 
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Session Input 
Check this box if you want to enable syntax colouring in the Session window. Note that 

the colour scheme used for the Session may differ from the colour scheme selected for 

Edit windows and is specified by the Session Colour Scheme box on the Session/Trace 

tab. 

 

Only current input line 
This option only applies if Session syntax colouring is enabled. Check this box if you 

want syntax colouring to apply only to the current input line. Clear this box, if you want 

to apply syntax colouring to all the input lines in the current Session window. Note that 

syntax colouring of input lines is not remembered in the Session log, so input lines from 

previous sessions do not have syntax colouring. 
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Print Configuration Dialog Box 
The Print Configuration dialog box is displayed by the system operation [PrintSetup] 

that is associated with the File/Print Setup menu item. It is also available from Edit 

windows and from the Workspace Explorer and Find Objects tools. 

 

There are four separate tabs namely Setup, Margins, Header/Footer and Printer. 

 

Note that the printing parameters are stored in the Registry in the Printing sub-folder 

 

 

Setup Tab 
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Label Parameter Description 

Color scheme InColour Check this box if you want to print functions with 

syntax colouring. Note that that printing in colour 

is slower than printing without colour. 

Color scheme SchemeName Select the colour scheme to be used for printing.  

This text WrapWithText Check this option button if you wish to prefix 

wrapped lines (lines that exceed the width of the 

paper) with a particular text string 

 

This text WrapLeadText Specifies the text for prefixing wrapped lines 

This many 

spaces 

WrapWithSpaces Check this option button if you wish to prefix 

wrapped lines with spaces. 

This many 

spaces 

WrapLeadSpaces Specifies the number of spaces to be inserted at 

the beginning of wrapped lines. 

Line numbers 

on functions 

LineNumsFns Check this box if you want line numbers to be 

printed in defined functions. 

 

Line numbers 

on variables 

LineNumsVars Check this box if you want line numbers to be 

printed in variables. If you choose this option, line 

numbering starts at . 

Font Font Click to select the font to be used for printing. 

Note that only fixed-pitch fonts are supported. 
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Margins Tab 

 
 

 

Label Parameter Description 

Use margins UseMargins Check this box if you want margins to apply 

Left margin MarginLeft Specifies the width of the left margin 

Right margin MarginRight Specifies the width of the right margin 

Top margin MarginTop Specifies the height of the top margin 

Bottom 

margin 

MarginBottom Specifies the height of the bottom margin 

Inches MarginInch Specifies that the margin units are inches 

Centimetres MarginCM Specifies that the margin units are centimetres 
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Header/Footer Tab 
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Label Parameter Description 

Header DoHeader Specifies whether or not a header is printed at the 

top of each page 

Header HeaderText The header text 

Footer DoFooter Specifies whether or not a footer is printed at the 

bottom of each page 

Footer FooterText The footer text 

Prefix 

functions 

with 

DoSepFn Specifies whether or not text is printed before 

each defined function 

Prefix 

functions 

with 

SepFnText The text to be printed before each defined 

function. This can include its name, timestamp 

and author 

Prefix 

variables 

with 

DoSepVar Specifies whether or not text is printed before 

each variable. 

Prefix 

variables 

with 

SepVarText The text to be printed before each variable. This 

can include its name. 

Prefix other 

objects with 

DoSepOther Specifies whether or not text is printed before 

other objects. These include locked functions, 

external functions,  functions, derived 

functions and namespaces. 

Prefix other 

objects with 

SepOtherText The text to be printed before other objects. This 

can include its name. 
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The specification for headers and footers may include a mixture of your own text, and 

keywords which are enclosed in braces, e.g. {objname}. Keywords act like variables 

and are replaced at print time by corresponding values. 

 

Any of the following fields may be included in headers, footers and separators. 

 

{WSName} {WS} Workspace name 

{NSName} {NS} Namespace name 

{ObjName} {OB} Object name 

{Author} {AU} Author 

{FixDate} {FD} Date function was last fixed 

{FixTime} {FT} Time function was fixed 

{PrintDate} {PD} Today's date 

{PrintTime} {PT} Current time 

{CurrentPage}  {CP} Current page number 

{TotalPages} {TP} Total number of pages 

{RightJustify} {RJ} Right-justifies subsequent text/fields 

{HorizontalLine} {HL} Inserts a horizontal line 

{CarriageReturn} {CR} Inserts a new-line 

 

For example, the specification : 

 

Workspace: {wsname} {objname} {rj} Printed {PrintTime} {PrintDate} 

 

would cause the following header, footer or separator to be printed at the appropriate 

position in each page of output: 

 

Workspace: U:\WS\WDESIGN WIZ_change_toolbar   Printed 14:40:11 02 March 1998 
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Printer Tab 

 
 

 

Label Parameter Description 

Name PrinterField The name of the printer to be used for printing 

from Dyalog APL. 

Properties  Click this to set Printer options. 

Where  Reports the printer device 
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Status Window 
The Status window is used to display system messages and supplementary information. 

These include the operations that take place when you register an OLEServer or 

ActiveXControl. 

 

The Status window is also used to display supplementary information about errors. For 

example, if in a  statement you misspell the type of an object, you will get a suitable 

error message in the Status window, in addition to the  message in the 

Session. 

 

Example 






 
 

The Status window can be explicitly displayed or hidden using the  system 

operation which is associated with the Tools/Status menu item. 

 

There is also an option to have the Status window appear automatically whenever a new 

message is written to it. This option is selected using the  system 

operation which is associated with the Tools/AutoStatus menu item. 

 

Note that when you close the Status window, all the system messages in it are cleared. 
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The Object List 
The Object List dialog box displays a list of object in the active workspace or 

namespace. You may selectively display objects of different types and you may use the 

list to pick objects to be edited or deleted. A typical Object List is illustrated below. 

 

 

The Object List 

 

To edit a function or variable, double-click its name or select its name and click Edit. 

You may also select several names (drag or Shift+Click extends the selection; 

Ctrl+Click selects/de-selects an item) and then select Edit or Delete as appropriate. 

 

You will notice that the name of the Session object  always appears in the Object 

List. 
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Using the Object List with Namespaces 
The edit operation on a namespace is interpreted as a request to change to that 

namespace. You can therefore use the Object List to navigate down a namespace 

structure and back up again. For example, if you double-click on , the system 

changes into SE; the same as if you had typed . The Object List now shows 

only the objects visible in the , as illustrated below. 

 

 

Within the  namespace 

 

 

Once in a namespace, you are offered two further choices that enable you to switch back 

to the parent namespace () or right back to the root workspace (). 
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If the namespace contains other namespaces, you can go further into the structure. For 

example, once in  you may switch into the  namespace by clicking . 

Once within this object, the Object List will then appear as shown below. 

 

 

 

Within the  namespace 
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The Workspace Explorer Tool 
The Explorer tool is a modeless dialog box that may be toggled on and off by the 

system action . In a default Session, this is attached to a MenuItem in the 

Tools menu and a Button on the session toolbar. 

 

The Explorer contains two sub-windows. The one on the left displays the namespace 

structure of your workspace using a TreeView. The right-hand window is a ListView 

that displays the contents of the namespace that is selected in the TreeView. 

 

 

 
 

 

The Explorer is closely modelled on the Windows Explorer in Windows 98 and the 

facilities it provides are very similar. For Windows 98 users, the operation of this tool is 

probably self-explanatory. However, other users may find the following discussion 

useful. 
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Exploring the Workspace 
The TreeView displays the structure of your workspace. Initially it shows the root and 

Session namespaces  and . The icon for  is open indicating that its contents are 

those that appear in the ListView. You can expand or collapse the TreeView of the 

workspace structure by clicking on the mini-buttons (labelled + and -) or by double-

clicking the icons. A single click on a closed namespace icon opens it and causes its 

contents to be displayed in the ListView. Another way to open a namespace is to 

double-click its icon in the ListView. Only one namespace can be open at a time. The 

icons used in the display are described below. 

 

  
Namespace (closed) 

 

  
GUI Namespace (closed) 

 

  
Namespace (open) 

 

  
GUI Namespace (open) 

 

  
Function 

 

  
Variable 

 

  
Operator 

 

  Indicates an object that has been erased 



  Chapter 2: The APL Environment 135 

 

Viewing and Arranging Objects 
The ListView displays the contents of a namespace in one of four different ways 

namely Large Icon view, Small Icon view, List view or Details view. You can switch 

between views using the View menu or the tool buttons that are provided. In the first 

three views, the system displays the name of the object together with an icon that 

identifies its type. In Details view, the system displays several columns of additional 

information. You may resize the column widths by dragging or double-clicking the lines 

in the header. To hide a column, drag its width to the far left. The additional columns 

are: 

 

Location This is the namespace containing the object. By definition, this is the 

same for all of the objects shown in the ListView and is normally 

hidden 

Description For a function or operator, this is the function header stripped of 

localised names and comment. For a variable, the description 

indicates its rank, shape and data type. For a namespace, the 

description indicates the nature of the namespace; a plain namespace 

is described as namespace, a GUI Form object is described as Form, 

and so forth. 

Size The size of the object as reported by . 

Modified on For functions and operators, this is the timestamp when the object was 

last fixed. For other objects this field is empty. 

Modified by For functions and operators, this is the name of the user who last fixed 

the object. For other objects this field is empty. 

 

In any view, you may arrange the objects in ascending order of name, size, timestamp 

or class by clicking the appropriate tool button. In report view, you may sort in 

ascending or descending order by clicking on the appropriate column heading. The first 

click sorts in ascending order; the second in descending order. 
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Moving and Copying Objects 
You can move and copy objects from one namespace to another using drag-drop or 

from the Edit menu. 

 

To move one or more objects using drag-and-drop editing: 

1. Select the objects you want to move in the ListView. 

2. Point to one of the selected objects and then press and hold down the left 

mouse button. When the drag-and-drop pointer appears, drag the object(s) to 

another namespace in the TreeView. To indicate which of the namespaces is 

the current target, its name will be highlighted as you drag the selected 

object(s) over the TreeView. 

3. Release the mouse button to drop the objects into place. The objects will 

disappear from the ListView because they have been moved to another 

namespace. 

 

To copy one or more objects using drag-and-drop editing, the procedure is the same 

except that you must press and hold the Ctrl key before you release the mouse button. 

 

You may also move and copy objects using the Edit menu. To do so, select the object(s) 

and then choose Move or Copy from the Edit menu. You will be prompted for the name 

of the namespace into which the objects are to be moved or copied. Enter the 

namespace and click OK. 

 

 

Editing and Renaming Objects 
You can open up an edit window for a function or variable by double-clicking its icon, 

or by selecting it and choosing Edit from the Edit menu or from the popup menu. You 

may rename an object by clicking its name (as opposed to its icon) and then editing this 

text. You may also select the object and choose Rename from the Edit menu or from the 

popup menu. Note that when you rename an object, the original name is discarded. 

Unlike changing a function name in the editor, this is not a copy operation. 



  Chapter 2: The APL Environment 137 

 

Using the Explorer as an Editor 
If you open the  item, the names of the functions and operators in the 

namespace are displayed below it alphabetically in the left (tree view) pane. When you 

select one of these names, the function itself is opened in the right (list view) pane. 

 

 
 

You may use this feature to quickly cycle through the functions (or variables) in a 

namespace, pressing cursor up and cursor down in the left (tree view) pane to move 

from one to another. 

 

You may also edit the function directly in the right (list view) pane before moving on to 

another. 
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The File Menu 

 
 

The File menu, illustrated above, provides the following actions. All but Print setup and 

Close act on the object or objects that are currently selected in the ListView. 

 

Print Prints the object(s). 

Print setup Displays the Print Configuration dialog box. 

Delete Erases the object(s). 

Rename Renames the object. This option only applies when a single object is 

selected. 

Properties Displays a property sheet; one for each object that is selected. 

Close Closes the Explorer 
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The Edit Menu 

 
 

The Edit menu, illustrated above, provides the following actions. The Edit, Copy and 

Move operations act on the object or objects that are currently selected in the ListView. 

 

Edit Opens an edit window for each of the objects selected. 

Copy Prompts for a namespace and copies the object(s) there. 

Move Prompts for a namespace and moves the object(s) there. 

Select Functions Selects all of the functions and operators in the ListView. 

Select Variables Selects all of the variables in the ListView. 

Select None Deselects all of the objects in the ListView. 

Select All Selects all of the objects in the ListView. 

Invert Selection Deselects the selected objects and selects all those that were 

not selected. 
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The View Menu 

 
 

The View menu, illustrated above, provides the following actions. 

 

Toolbar Displays or hides the Explorer toolbar. 

Toolbar Captions Displays or hides the button captions on the Explorer toolbar. 

StatusBar Displays or hides the Explorer statusbar. 

Type Libraries Enables/disables the exploring of Type Libraries 

Large Icons Selects Large Icon view in the ListView. 

Small Icons Selects Small Icon view in the ListView. 

List Icons Selects List view in the ListView. 

Details Selects Details view in the ListView. 

Scope Allows you to choose whether the Explorer displays objects 

in local scope or in global scope. 

Expand All Expands all namespaces and sub-namespaces in the 

TreeView, providing a complete view of the workspace 

structure, including or excluding the Session object . 

Arrange Icons Sorts the items in the ListView by name, type, size or date. 

Refresh Now Redisplays the TreeView and ListView with the current 

structure and contents of the workspace. Used if Auto 

Refresh is not enabled. 
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Auto Refresh Specifies whether or not the Explorer immediately reflects 

changes in the active workspace. 

If Auto Refresh is checked the Explorer is updated every time APL returns to desk-

calculator mode. This means that it is always in step with the active workspace. If you 

have a large number of objects displayed in the Explorer, the update may take a few 

seconds and you may wish to prevent this by un-checking this menu item  If you do so, 

the Explorer must be explicitly updated by selecting the Refresh Now action. 

 

 

The Tools Menu 

 
 

 

The Tools menu, illustrated above, provides the following actions. 

 

Find Displays the Find Objects Tool 

Go to Prompts for a namespace and then opens that namespace in 

the TreeView, displaying its contents in the ListView 

Go to Session Space Opens the namespace in the TreeView control corresponding 

to the current space in the Session. 

 

Set Session Space Sets the current space in the Session to be the namespace that 

is currently open in the TreeView. 
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Browsing Type Libraries and .Net Metadata 
When the View/Type Libraries option is enabled, the Workspace Explorer allows you 

to: 

 Browse the Type Libraries for all the COM server objects that are installed on 

your computer, whether or not they are loaded in your workspace. 

 Load Type Libraries for COM objects 

 Browse the Type Library associated with an OLEClient object that is already 

instantiated in the workspace. 

If the Microsoft .Net Framework is installed, you may in addition: 

 Load Metadata for specific .Net classes 

 Browse the loaded Metadata, viewing information about classes, methods, 

properties and so forth. 

If the Type Libraries option is enabled, the Workspace Explorer displays a folder 

labelled TypeLibs which, when opened, displays two others labelled Loaded Libraries 

and Registered Libraries as shown below. 
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Browsing Registered Libraries 
If you open the Registered Libraries folder, the Workspace Explorer will display in the 

tree view pane the names of all the Type Libraries associated with the COM Server 

objects that are installed on your computer. 

If you select one of these Library names, some summary information is displayed in the 

list view pane. 

For example, the result of selecting the Microsoft Excel 9.0 Object Library is illustrated 

below. 

 

If instead, you select the Registered Libraries folder itself, the list of Registered Type 

Libraries is displayed in the list view pane 
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Loading a Type Library 
You can load a library shown in the list view pane by double-clicking its name. 

Alternatively, you can load a library shown in the tree view pane by selecting Load 

from its context menu. 

In either case, a message box will appear asking you to confirm. The operation to 

loading a Type Library may take a few moments to complete. 

Notice that if the selected Library references any other libraries, they too will be loaded. 

For example, loading the Microsoft Excel 9.0 Object Library brings in the Microsoft 

Office 9.0 Object Library and the Microsoft Visual Basic for Applications Extensibility 

5.3 Library too. It also contains references to a general library called the OLE 

Automation Type Library, so this is also loaded. 

When you  your workspace, all of the Type Libraries that you have loaded will 

be saved with it. Note that type library information can take up a considerable amount 

of workspace. 
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Browsing Loaded Libraries 
If you have already loaded any Type Libraries into the workspace, using the Workspace 

Explorer or as a result of creating one or more OLEClient objects, you can select and 

open the Loaded Libraries folder. 

The picture below illustrates the effect of having loaded the Microsoft Excel 9.0 Object 

Library. 

 

Notice that any external references to other libraries causes these to be brought in too. 

If you select a loaded Type Library, summary information is displayed in the list view 

pane. 

If you open a loaded Type Library, four sub-folders appear named Object CoClasses, 

Objects, Enums and Event Sets respectively. 
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Object CoClasses 
A Type Library describes a number of objects. Typically, all of the objects have 

properties and methods, but only some of them, perhaps just a few, generate events. 

Objects which generate events are represented by CoClasses, each of which has a 

pointer to the object itself and a pointer to an event set. 

For example, the Microsoft Excel 9.0 Object Library contains seven CoClasses named 

Application, Chart, Global etc as shown below. 
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Opening the Application folder you can see that the Application CoClass comprises the 

_Application object coupled with the AppEvents event set as shown below. 

 

The specific methods, properties and events supported by the CoClass object can be 

examined by opening the appropriate sub-folder. The same information for these and 

other objects is also accessible from the Objects and Event Sets folders as discussed 

below. 
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Objects 
The Objects folder contains several sub-folders each of which represents a named object 

defined in the library. 

Each object folder contains two sub-folders named Methods and Properties. Selecting 

one of these causes the list of Methods or Properties to be displayed in the list view 

pane. The picture below shows the Methods exposed by the Microsoft Excel 9.0 Range 

object. 
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If you open the Methods or Properties subfolder, you can display more detailed 

information about individual Methods and Properties. For example, the following 

picture shows information about the SaveAs method exposed by the Microsoft Excel 

9.0 Worksheet object. 

 

This tells you that the SaveAs method takes up to 9 parameters of which the first, 

Filename, is mandatory and is of data type VT_BSTR (a character string). Note that [in] 

indicates that the parameter is an input parameter. 
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Incidentally, the optional Fileformat parameter is an example of a parameter whose 

value must be one of a list of Enumerated Constants. Even without looking at the 

documentation, the possible values can be deduced by browsing the Enums folder, with 

the results shown below. 

 

You can therefore deduce that the following expression, executed in the namespace 

associated with the currently active worksheet, will save the sheet in comma-separated 

format (CSV) in a file called mysheet.csv: 


or 


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Event Sets 
The Event Sets folder contains several sub-folders each of which represents a named set 

of events generated by the objects defined in the library. 

If you open one of these event sets, the names of the events it contains are displayed in 

the tree view pane. If you then select one of the events, its details are displayed in the 

list view pane as shown below. 

 

This example shows that when it fires, the SheetActivate event invokes your callback 

function with a single argument named Sh whose datatype is VT_DISPATCH (in 

practice, a Worksheet object). 
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Enums 
The Enums folder will typically contain several sub-folders each of which represents a 

named set of enumerated constants. 

If you select one of these sets, the names and values of the constants it contains are 

displayed in the list view pane as shown below. 
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Browsing .Net Classes 
If the Microsoft .Net Framework is installed, you may browse the .Net Metadata using 

the Explorer. To gain information about one or more Net Classes, open the Workspace 

Explorer, right click the Metadata folder, and choose Load. 

 

 
 

This brings up the Browse .Net Assembly dialog box as shown below. Navigate to the 

.NET assembly of your choice, and click Open. 

 

Note that the .NET Classes provided with the .NET Framework are typically located in 

C:\WINNT\Microsoft.NET\Framework\V1.0.3705. 
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The most commonly used classes of the .NET Namespace System are stored in this 

directory in an Assembly named mscorlib.dll, along with a number of other 

fundamental .NET Namespaces. 

 

The result of opening this Assembly is illustrated in the following screen shot. The 

somewhat complex tree structure that is shown in the Workspace Explorer merely 

reflects the structure of the Metadata itself. 
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Opening the Classes sub-folder causes the Explorer to display the list of classes 

contained in the .NET Namespace as shown in the picture below. 
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The Constructors folder shows you the list of all of the valid constructors and their 

parameter sets with which you may create a new instance of the Class by calling . 

The constructors are those named .ctor; you may ignore the one named .cctor, 

(the class constructor) and any labelled as Private. 

 

For example, you can deduce that  may be called with three numeric 

(Int32) parameters, or six numeric (Int32) parameters, and so forth. There are in 

fact seven different ways that you can create an instance of a DateTime. 

 

 

For example, the following statement may be used to create a new instance of 

DateTime (09:30 in the morning on 30
th

 April 2001): 





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The Properties folder provides a list of the properties supported by the Class. It shows 

the name of the property followed by its data type. For example, the DayOfYear 

property is defined to be of type Int32. 

 

 

You can query a property by direct reference: 



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Notice too that the data types of some properties are not simple data types, but Classes 

in their own right. For example, the data type of the Now property is itself 

System.DateTime. This means that when you reference the Now property, you get 

back an object that represents an instance of the System.DateTime object: 






The Methods folder lists the methods supported by the Class. The Explorer shows the 

data type of the result of the method, followed by the name of the method and the types 

of its arguments. For example, the IsLeapYear method takes an Int32 parameter 

(year) and returns a Boolean result. 



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Find Objects Tool 
The Find Objects tool is a modeless dialog box that may be toggled on and off by the 

system action . In a default Session, this is attached to a MenuItem in the 

Tools menu and a Button on the session toolbar. This tool allows you to search the 

active workspace for objects that satisfy various criteria. 

 

 

The first page allows you to specify the name of the object which you wish to find and 

the namespace(s) in the workspace that are to be searched for it. 

 

 
 

You type the name of the object you wish to find into the field labelled Named. To 

locate all objects beginning with a particular string, enter the string followed by a  

character. For example, if you enter the string , the system will locate all objects 

whose name begins with . 

 

Four check boxes are provided for you to specify the types of objects you wish to 

locate. For example, if you clear Variables, Operators and Namespaces, the system will 

only search for functions. 
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You can restrict the search to a particular namespace by typing its name into the field 

labelled Look in. You can also restrict the search by clearing the Include sub-

namespaces and Include Session namespace check boxes. Clearing the former restricts 

the search to the root namespace or to the namespace that you have specified in Look In, 

and does not search within any sub-namespaces contained therein. Clearing the latter 

causes the system to ignore  in its search. 

 

 

The second page, labelled Modified, allows you to search for objects that have been 

modified by a particular user or at a certain time 

 

 
 

To make the search dependent upon modification, you must check the Modified Objects 

check box. 

 

To locate objects modified by a particular user, enter the user name in the field labelled 

Modified by. Otherwise leave this blank. 

 

To find objects which have been modified at a certain time or within a specified period 

of time, check the appropriate radio button and enter the appropriate dates or time 

spans. 
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The third page, labelled Advanced, allows you to search for objects that contain a 

particular text string. 

 

 
 

 

If you wish to search for objects containing a particular character string, type the string 

into the field labelled Containing Text. 

 

Match Case specifies whether or not the text search is case sensitive. 

 

Expand Wildcards specifies whether or not wildcards are applicable. If you enter  

into the field labelled Containing Text and check this box, the system will find objects 

that contain any text string starting with the 3 characters . If this box is not checked, 

the system will find objects that contain the 4 characters . 

 

Match Whole Word specifies whether or not the search is restricted to entire words. 

 

As Symbol Reference specifies whether or not the search is restricted to APL symbols. If 

so, matching text in comments and other strings is ignored. 

 

If you wish to restrict the search to find only objects whose size is within a given range, 

check the box labelled Size is between and enter values into the fields provided. 
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When you press the Find Now button, the system searches for objects that satisfy all of 

the criteria that you have specified on all 3 pages of the dialog box and displays them in 

a ListView.  The example below illustrates the result of searching the workspace for all 

functions containing references to the symbol . 

 

 
 

 

You may change the way in which the objects are displayed in the ListView using the 

View menu or the tool buttons, in the same manner as for objects displayed in the 

Workspace Explorer. You may also edit, delete and rename objects in the same way. 

 

Furthermore, objects can be copies or moved by dragging from the ListView in the 

Search tool to the TreeView in the Explorer. 

 

If you wish to specify a completely new set of criteria, press the New Search button. 

This will reset all of the various controls on the 3 pages of the dialog box to their default 

values. 
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Object Properties Dialog Box 
The Object Properties dialog box displays detailed information for an APL object. It is 

displayed by executing the system action . In a default Session, this is 

provided in the Tools menu, the Session popup menu and from the Explorer. An 

example (for a function) is shown below. 

Properties Tab 
The Properties tab displays general information about the object. For a function, this 

includes an extract from its header line, when it was last modified, and by whom. 
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Value Tab 
For a variable, the Values tab displays the value of the variable. For a function, it 

displays its canonical representation. 
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Monitor Tab 
The Monitor tab applies only to a function and displays the result of . The 

Reset button, resets  for the lines on which it is currently set. The Set All 

Lines button, sets  to monitor all the lines in the function. The Clear All 

Lines switches  off. 
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COM Properties Tab 
The COM Properties tab applies only to a function in an OLEServer or ActiveXControl 

namespace. The tab is used to define arguments and data types for an exported Method  

or Property. For further information, see Interface Guide, Chapters 12 and 13. 
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Net Properties Tab 
The Net Properties tab applies only to a function in a NetType namespace. The tab is 

used to define arguments and data types for an exported Method  or Property. For 

further information, see .Net Interface Guide. 
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The Editor 

Invoking the Editor 
The editor may be invoked in several ways. From the session, you can use the system 

command  or the system function , specifying the names(s) of the object(s) to 

be edited. You can also type the name of the object and then press Shift+Enter (ED), 

click the Edit tool on the tool bar, or select Edit from the Action menu. If you invoke the 

editor when the cursor is positioned on the empty input line, with a suspended function 

in the State Indicator, the editor is invoked on the suspended function and the cursor is 

positioned on the line at which it is suspended. This is termed naked edit. These ways of 

invoking the editor apply only in the session window 

 

 
 

 

In addition, there is a general point-and-edit facility which works in edit and trace 

windows too. Simply position the input cursor over a name and double-click the left 

mouse button. Alternatively, you can press Shift+Enter or select Edit from the File 

menu. The name can appear in the Session, in an Edit window, or in a Trace window; 

the effect is the same. Note that, in the Session, typing a name and pressing Shift+Enter 

is actually a special case of point-and-edit. Note also that a naked edit can be invoked 

by double-clicking the left mouse button in the empty input line. 

 

The type of a new object defaults to function/operator unless the object is shadowed, in 

which case it defaults to a variable (vector of character vectors). You can however 

specify the type of a new object explicitly using  or  . For example, typing 

"" in a  would create Edit windows for a vector of 

character vectors named and a character matrix called . See  or  for 

details. 
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If the name is not already being edited, it is assigned a new edit window. If you edit a 

name which is already being edited, the system focuses on the existing edit window 

rather than opening a new one. Edit windows are displayed using the colour 

combination associated with the type of the object being edited. 

 

Window Management (Standard) 
Unless Classic Dyalog mode is selected (Options/Configure/Trace/Edit), the Editor is a 

Multiple Document Interface (MDI) window that may be a stand-alone window, or be 

docked in the Session window. Each of the objects being edited is displayed in a 

separate sub-window. Individual edit windows are managed using standard MDI 

facilities. 

 

 
 

The initial size of an edit window is specified by the edit_rows and edit_cols 

parameters. The first edit window is positioned at 0 0. Subsequent ones are staggered 

according to the values of the edit_offset_y and edit_offset_x parameters. 
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By default, the Version 10 Session has the Editor docked along the right edge of the 

Session window as shown below. 

 

 
 

When you edit a function, the Editor window automatically springs into view as 

illustrated below. 
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You can resize the Editor pane to view more or less of the Session itself, by dragging its 

title bar. 

 

Using the buttons in the title bar, you can instantly maximise the Editor pane to allow 

you to concentrate on editing, or minimise it to reveal the entire Session. In either case, 

the restore button quickly restores the 2-pane layout. 

 

The picture below shows the effect of maximising the Editor. The  edit 

window is itself maximised within the Editor too. 

 

 
 

Note that when the Editor has the focus, the Editor menubar is displayed in place of the 

Session menubar.  
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Window Management (Classic Dyalog mode)  
If Classic Dyalog mode is selected (Options/Configure/Trace/Edit) each Edit window is 

a top-level window created as a child of the Session window. This means that Edit 

windows always appear on top of the Session. 

 

The first edit window is created at the position specified by the edit_first_y and 

edit_first_x parameters. The initial size of an edit window is specified by the edit_rows 

and edit_cols parameters. 

 

 
 

Subsequent ones are staggered according to the values of the edit_offset_y and 

edit_offset_x parameters. 

 

 
 



174 Dyalog APL/W User Guide 

 

Moving around an edit window 

You can move around in the edit window using the scrollbar, the cursor keys, and the 

PgUp and PgDn keys. In addition, Ctrl+Home (UL) moves the cursor to the beginning 

of the top-line in the object and Ctrl+End moves the cursor to the end of the last line in 

the object. Home (LL) and End (RL) move the cursor to the beginning and end 

respectively of the line containing the cursor. 

 

Closing an edit window 

Closing an edit window from its System Menu has the same effect as choosing Exit 

from the File Menu; namely that it fixes the object in the workspace and then closes the 

edit window. 

 

Minimising an edit window 

Minimising an edit window causes it to be displayed as a Dyalog APL Edit icon, with 

the name of the object underneath. The edit window can be restored in the normal way, 

or by an attempt to re-edit the same name. 
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The File Menu 

 

The File Menu 

 

 

The File menu illustrated above provides the following options. 

 

Fix Fixes the object in the workspace, but leaves the edit window open. 

Edit history is also preserved. If the data has changed and the 

confirm_fix parameter is set, you will be prompted to confirm. 

 

Edit Inactive (see note). 

 

Print Prints the current contents of the edit window. 

 

Print Setup Displays the Print Configuration dialog box. 

 

Exit Fixes the object in the workspace and closes the edit window. If the 

data has changed and the confirm_exit parameter is set, you will be 

prompted to confirm. 

 

Abort Closes the edit window, but does not fix the object in the workspace. 

If the data has changed and the confirm_abort parameter is set, you 

will be prompted to confirm. 

 

Properties Displays the Object Properties dialog box for the current object. 

 

 

Note:  for consistency, the edit window has the same File menu as the Trace Window, 

but the Edit option (which is applicable in the Tracer) is inactive. 
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The Edit Menu 
The Edit menu provides a means to execute those commands that are concerned with 

editing text. The Edit menu and the actions it provides are described below.  

 

 

The Edit Menu 

 

Reformat Reformats the function body in the edit window, indenting control 

structures as appropriate. 

Undo Undoes the last change made to the object. Repeated use of this 

command sequentially undoes each change made since the edit 

 window was opened. 

Redo Re-applies the previous undone change. Repeated use of this 

command sequentially restores every undone change. 

Cut Copies the selected text to the clipboard and removes it from the 

object. 

Copy Copies the selected text to the clipboard. 

Paste Copies the text in the clipboard into the object at the current location 

of the input cursor. 

Clear Deletes the selection or the character under the cursor. Has no effect 

on the clipboard. 

Open Line Inserts a blank line immediately below the current one. 

Delete Line Deletes the current line. 

Find Displays the Find dialog box. 

Replace Displays the Replace dialog box. 
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The Find and Replace items are used to display the Find dialog box and the 

Find/Replace dialog box respectively. These boxes are used to perform search and 

replace operations and are described later in this Chapter. 

 

Once displayed, each of the two dialog boxes remains on the screen until it is either 

closed or replaced by the other. This is convenient if the same operations are to be 

performed over and over again, and/or in several windows. Find and Find/Replace 

operations are effective in the window that previously had the focus. 

 

 

The View Menu 
The View menu allows you to display and toggle ,  and  

settings The View menu and the actions it provides are described below.  

 

 
 

Trace Displays a column to the left of the function that displays  

settings 

Stop Displays a column to the left of the function that displays  

settings 

Monitor Displays a column to the left of the function that displays  

settings 
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The Windows Menu 
The Windows menu provides a means to control the display of the various edit 

windows. The Windows menu and the actions it provides are described below.  

 

 
 

Close All Windows Closes all the edit windows. If Confirm on Edit Window 

Closed is checked, you will be prompted to confirm for any 

objects that you have changed. 

Cascade Arranges the edit windows in overlapping fashion. 

Tile Arranges the edit windows in a tiling fashion. 

Arrange Icons Arranges any minimised edit windows. 

Object name Selects the edit window corresponding to the named object. 

 

 

The Options Menu 
The Options menu is used to toggle line numbers, and to control the display of the Trace 

Tools. 
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Using the Editor 

 

Creating a New Function 

Type the name of your function and invoke the editor. To do this you may press 

Shift+Enter, or select Edit from the Action menu, or double-click the left button on your 

mouse, or click the Edit tool in the tool bar. A new window will appear on the screen 

with the name you have chosen displayed in the top border. The name is also inserted in 

the function header and the cursor positioned to the right. The new window is 

automatically given the input focus. 

 

Line-Numbers on/off 

Try changing the line numbers setting by clicking on the Line Numbers option in the 

Options menu. Note that line-numbering on/off is effective for all edit windows. 

 

Adding Lines 

If the keyboard is in Insert mode, pressing Enter at the end of a line opens you a new 

blank line under the current one and positions the cursor there ready for input. You can 

also open a new blank line by pressing Ctrl+Shift+Insert (OP). 

 

If the cursor is at the end of the last line in the function, pressing Enter adds another line 

even if the keyboard is in Replace mode. 

 

Indenting Text 

Dyalog APL allows you to insert leading spaces in lines of a function and (unless the 

AutoFormat parameter is set) preserves these spaces between editing sessions. 

Embedded spaces are however discarded. You can enter spaces using the space bar or 

the Tab key. Pressing Tab inserts spaces up to the next tab stop corresponding to the 

value of the TabStops parameter. If the AutoIndent parameter is set, new lines are 

automatically indented the same amount as the preceding line. 

 

Reformatting 

The RD command (which by default is mapped to Keypad-Slash) reformats a function 

according to your AutoFormat and TabStops settings.. 

 

Deleting Lines 

To delete a block of lines, select them by dragging the mouse or using the keyboard and 

then press Delete or select Clear from the Edit menu. A quick way to delete the current 

line without selecting it first is to press Ctrl+Delete (DK) or select Delete Line from the 

Edit menu. 
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Copying Lines 

Select the lines you wish to copy by dragging the mouse or using the keyboard. Then 

press Ctrl+Insert or select Copy from the Edit menu. This action copies the selection to 

the clipboard. Now position the input cursor where you wish to make the copy and press 

Shift+Insert, or select Paste from the Edit menu. You can also use this method to 

duplicate a ragged block of text. 

 

To copy text using drag-and-drop editing: 

1. Select the text you want to move. 

2. Hold down the Ctrl key, point to the selected text and then press and hold 

down the left mouse button. When the drag-and-drop pointer appears, drag 

the cursor to a new location. 

3. Release the mouse button to drop the text into place. 

 

Moving Lines 

Select the lines you wish to copy by dragging the mouse or using the keyboard. Then 

press Shift+Delete or select Cut from the Edit menu. This action copies the selection to 

the clipboard and removes it. Now position the input cursor at the new location and 

press Shift+Insert, or select Paste from the Edit menu. You can also use this method to 

move a ragged block of text. 

 

To move text using drag-and-drop editing: 

1. Select the text you want to move. 

2. Point to the selected text and then press and hold down the left mouse button. 

When the drag-and-drop pointer appears, drag the cursor to a new location. 

3. Release the mouse button to drop the text into place. 

 

Joining and Splitting Lines 

To join a line to the previous one: select Insert mode; position the cursor on the first 

character in the line; press Bksp. 

 

To split a line: select Insert mode; position the cursor at the place you want it split; press 

Return. 

 

Toggling Localisation 

The TL command (which by default is mapped to Ctrl+Alt+l) toggles the localisation of 

the name under the cursor. If the name is currently global, pressing Ctrl+Alt+l causes 

the name to be added to the list of locals in the function header. If the name is already 

localised, pressing Ctrl+Alt+l removes it from the header. 
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Find and Replace Dialogs 
The Find and Find/Replace dialog boxes are used to locate and modify text in an Edit 

window. 

 

 
 

Find What Enter the text string that you want to find. Note that the text from the 

last 10 searches is available from the drop-down list. If appropriate, 

the search text is copied from the Find Objects tool. This makes it easy 

to first search for functions containing a particular string, and then to 

locate the string in the functions. 

Replace With Enter the text string that you want to use as a replacement. Note that 

the text from the last 10 replacements is available from the drop-down 

list. 

Match Case Check this box if you want the search to case-sensitive. 

Match Whole 

Word 

Check this box if you want the search to only match whole words. 

Use Regular 

Expressions 

Check this box if you want to use various wild card symbols.  

AutoMove If checked, the Find or Find/Replace dialog box will automatically 

position itself so as not to obscure a matched search string in the edit 

window. 

Clear Deletes the selection or the character under the cursor. Has no effect 

on the clipboard. 

Open Line Inserts a blank line immediately below the current one. 

Delete Line Deletes the current line. 
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Docking the Find/Replace Dialogs 

You may dock the Find or Find/Replace dialog boxes in the Session window. If you do 

so, they are displayed in a slightly abbreviated form, for economy of space. The picture 

below illustrates the effect of docking the Replace dialog box along the top edge of the 

Session. 
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Using Find and Replace 

Find and Replace work on the concept of a current search string and a current replace 

string which are entered using the Find and Find/Replace Dialog boxes. These boxes 

also contain buttons for performing search/replace operations. 

 

Suppose that you want to search through a function for references to the string "Adam". 

It is probably best to work from the start of the function, so first position the cursor 

there (by pressing Ctrl+Home). Then select Find from the Edit menu. The Find Dialog 

box will appear on your screen with the input cursor positioned in the edit box awaiting 

your input. Type "Adam" and click the Find Next button (or press Return), and the 

cursor will locate the first occurrence. Clicking Find Next again will locate the second 

occurrence. You can change the direction of the search by selecting Up instead of 

Down. You could search another function for "Adam" by opening a new Edit window 

for it and clicking Find Next. You do not have to redefine the search string. 

 

Now let us suppose that you wish to replace all occurrences of "Adam" with "Amanda". 

First select Replace from the Edit menu. This will cause the Find Dialog box to be 

replaced by the Find/Replace Dialog box. Enter the string "Amanda" into the box 

labelled Replace With, then click Replace All. All occurrences of "Adam" in the current 

Edit window are changed to "Amanda". To repeat the same global change in another 

function, simply open an edit window and click Replace All again. If instead you only 

want to change particular instances of "Adam" to "Amanda" you may use Find Next to 

locate the ones you want, and then Replace to make each individual alteration. 

 

Saving and Quitting 

To save the function and terminate the edit, press Esc (EP) or select Exit from the File 

menu. The new version of the function replaces the previous one (if any) and the edit 

window is destroyed. 

 

Alternatively, you can select Fix from the File menu. This fixes the new version of the 

function in the workspace, but leaves the edit window open. Note that the history is also 

retained, so you can subsequently undo some changes and fix the function again. 

 

To abandon the edit, press Shift+Esc (QT) or select Abort from the File menu. This 

destroys the edit window but does not fix the function. The previous version (if any) is 

unchanged. 
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The Tracer 
The Tracer is a visual debugging aid that allows you to step through an application line 

by line. During a Trace you can track the path taken through your code, display 

variables in edit windows and watch them change, skip forwards and backwards in a 

function. You can cutback the stack to a calling function and use the Session and Editor 

to experiment with and correct your code. The Tracer may be invoked in several ways 

as discussed below. 

Tracing an expression 
Firstly, you may explicitly trace a function (strictly an expression) by typing an 

expression then pressing Ctrl+Enter (TC) or by selecting Trace from the Action menu. 

This lets you step through the execution of an expression from the beginning. 

In the same way as when you execute a statement by pressing Enter, the expression is 

(if necessary) copied down to the input line and then executed. However, if the 

expression includes a reference to an unlocked defined function or operator, execution 

halts at its first line and a Trace window containing the suspended function or operator 

is displayed on the screen. The cursor is positioned to the left of the first line which is 

highlighted. 

Naked Trace 
The second way to invoke the Tracer is when you have a suspended function in the 

State Indicator and you press Ctrl+Enter (TC) on the empty input line. This is termed 

naked trace. The same thing can be achieved by selecting Trace from the Action menu 

on the Session Window or by clicking the Trace button in the Trace Tools window. 

However, in ALL cases it is essential that the input cursor is on the empty Input line in 

the Session. 

The effect of naked trace is to open the Tracer and to position the cursor on the 

currently suspended line. It is exactly as if you had Traced to that point from the Input 

Line expression whose execution caused the suspension. 

Automatic Trace 
The third way to invoke the Tracer is to have the system do it automatically for you 

whenever an error occurs. This is achieved by setting the Show trace stack on error 

option in the Trace/Edit tab of the Configuration dialog (Trace_on_error parameter). 

When an error occurs, the system will automatically deploy the Tracer. Note that this 

means that when an error occurs, the Trace window will then receive the input focus 

and not the Session window. Secondly, when an error or stop occurs and execution 

halts, you can press Ctrl+Enter (or select the Trace menuitem) from the (empty) input 

line. This operation (termed a Naked Trace) starts the Tracer at the point where the error 

has occurred and is described later in this section. 
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Tracer Options 
In Version 10, the Tracer is designed to be docked in the Session window. 

In previous versions of Dyalog APL, the Tracer was implemented as a stack of separate 

windows (one per function on the calling stack) or as a single, but still separate, 

window. 

You can disable the standard Version 10 behaviour by selecting Classic Dyalog mode 

from the Trace/Edit tab of the Configuration dialog box.  

If you do so, you then have two further choices: 

 to have the Tracer operate in multiple windows or in a single window 

 to have the Trace window(s) dependant or independent of the Session 

window. 

These alternatives are discussed later in this Chapter. 
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The Version 10 Tracer 
The Version 10 Tracer is implemented as a single dockable window that displays the 

function that is currently being executed. There are two subsidiary information windows 

which are also fully dockable. The first of these (SIStack) displays the current function 

calling stack; the second (Threads) displays a list of running threads. Finally, the Trace 

Tools is implemented as a floating toolbar that may be docked, or remain free floating, 

as you wish. 

In the default Version 10 Session files , the Tracer is docked along the bottom edge of 

the Session window. When you invoke the Tracer, it springs up as illustrated below. In 

this example, the function being traced is , the top-level function in the 

WDESIGN workspace. 

 

In the default layout, the SIStack and Trace Tools windows are docked together along 

the right edge of the Trace window itself. The SIStack window starts minimised. The 

Threads window is not visible, but may be displayed from the Tracer's Tools menu. 
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Trace Tools 
The Tracer may be controlled from the keyboard, or by using the Trace Tools. 

 

The various Trace Tools buttons are described below. The button names are solely for 

reference purposes in the description that follows. 

 

 

Button Name Key Code Keystroke Description 

 

Exec ER Enter Executes the current line 

 

Trace TC Ctrl+Enter Traces execution of the 

current line 

 

Back BK Ctrl+Shift+Bksp Skips back one line 

 

Fwd FD Ctrl+Shift+Enter Skips forward one line 

 

Resume RM  Resumes execution, 

closes all Trace windows 

 

Continue BH  Continues execution, 

leaving Trace windows 

displayed 

 

Edit ED Shift+Enter Invokes the Editor 

 

Exit EP Esc Closes the Trace window, 

exits the current function 

 

Intr  Ctrl+Pause Interrupts execution 

 

Reset CS  Clears all break-points 

(resets  on every 

function) 
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If the Trace Tools window is docked, as in the standard Session files, it is permanently 

available whenever the Tracer is in use. If the Trace Tools window is not docked, the 

manner in which it is displayed is configurable through the Options menu on the session 

window. In the Configuration Dialog box, you can choose whether or not the Trace 

Tools are automatic. If so, they will pop-up whenever you initiate a Trace, and 

disappear at the end. If you switch this option off, you must explicitly select Show from 

the Trace Tools sub-menu when you want to use them. 

 

Using the Trace Tools, you can single-step through the function or operator by clicking 

the Exec and/or Trace buttons. If you click Exec the current line of the function or 

operator is executed and the system halts at the next line. If you click Trace, the current 

line is executed but any defined functions or operators referenced on that line are 

themselves traced. After execution of the line the system again halts at the next one. 

Using the keyboard, the same effect can be achieved by pressing Enter or Ctrl+Enter. 

 

The illustration below shows the state of execution having clicked Exec 26 times to 

reach . 

 

 

Execution Reached  
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The illustration below shows the result of clicking Trace at this point. This caused the 

system to trace into , the function called from 

. 

 

Notice how the function calling stack is represented in the SIStack window. 

 

 

Execution Reached  
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The illustration below shows the state of execution having traced deeper into the 

system. 

 

 

Execution reached four levels deep 

 

At this stage, the State Indicator is as follows: 

 






 

Here, as at any point, the APL stack is displayed in the SIStack window. 
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Controlling Execution 
The point of execution may be moved by clicking the Back and Fwd buttons in the 

Trace Tools window or, using the keyboard, by pressing Ctrl+Shift+Bksp and 

Ctrl+Shift+Enter.  Notice however that these buttons do not themselves change the State 

Indicator or the display in the SIStack window. This happens only when you restart 

execution from the new point. 

 

You can cut back the stack by clicking the <EP> button in the Trace Tools window. 

This causes execution to be suspended at the start of the line which was previously 

traced. The same effect can be achieved using the keyboard by pressing Esc. It can also 

be done by selecting Exit from the File menu on the Trace Window or by selecting 

Close from its system menu. 

 

The <RM> button removes the Trace window and resumes execution. The same is 

achieved by the expression . The <CS> button also continues execution, but 

leaves the Trace window displayed and allows you to watch its progress. 

 

 

Using the Session and the Editor 
Whilst using the Tracer you can skip to the Session or to any Edit window and back 

again. While it is docked, you may resize the Tracer pane by dragging its title bar, and 

you may use the buttons provided to maximise, minimise and restore the Tracer pane 

within the Session window. 

 

Unless you move it sideways, the cursor is positioned to the left of the suspended line in 

the top Trace window. If you press Shift+Enter (ED) with the cursor in this position, the 

trace window becomes an edit window allowing you to edit the function or operator on 

top of the stack. You can achieve the same thing by selecting Edit from the File menu, 

but the input cursor MUST again be in the left-most (empty) column, or the system will 

attempt to open an edit window for the name under the cursor (point-and-edit). 

 

When you finish editing, the window reverts to a trace window with the new definition 

of the function or operator displayed. 

 

You may also open a new edit window from within the Tracer using point-and-edit.  

 

You can copy text from a trace window to the session for editing and execution or for 

experimentation. 

 

It is possible to skip from the Tracer to the Session and then re-invoke the Tracer on a 

different expression. 
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Setting Break-Points 
Break-points are defined by  and may be toggled on and off in an Edit or Trace 

window by clicking in the appropriate column. The example below illustrates a function 

with a  break-point set on lines . 

 

 

 
 

 

 break-points set or cleared in an Edit window are not established until the 

function is fixed.  break-points set or cleared in a Trace window are established 

immediately. 

 

 

Clearing All Break-Points 

 
 

You can clear all break-points by pressing the above button in the Trace Tools window. 

This in fact resets  for all functions in the workspace. 
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The Classic mode Tracer 
If you select Classic Dyalog mode from the Trace/Edit tab in the Configuration dialog 

box, the Tracer behaves in the same way as in Dyalog APL Version 8.2. However, the 

Tracer is not dockable in the Session and the subsidiary SIStack and Threads windows 

are not available. 

 

There are two further options, namely Single Trace Window and Independent Trace 

Stack. 

 

Multiple Trace Windows 

The following behaviour is obtained by deselecting the Single Trace Window option. 

 Each function on the SI stack is represented by a separate trace window. The 

top window contains the function that is currently executing, other windows 

display functions further up the stack, in the order in which they were called. 

 When you press Ctrl+Enter or click the Trace button on a line that calls 

another function, a new trace window appears on top of the stack and displays 

the newly called function. 

 When a function exits, its trace window disappears and the focus moves to the 

previous trace window. When the last function in a traced suspension exits, the 

last trace window disappears. 

 If you click the Quit this function button in the Trace Tools window, or press 

Escape, or close the trace window by clicking on its [X] button or typing Alt-

F4, the top trace window disappears and the focus moves to the previous trace 

window 

 If you close any of the trace windows further down the stack, the stack will be 

cut back to the corresponding point, i.e. to the line of code that called the 

function whose trace window you closed. 

 The <RM> button removes all the trace windows and resumes execution. The 

same is achieved by the expression . The <CS> button also continues 

execution, but leaves the trace windows displayed and allows you to watch 

their progress. 

 If you minimise any of the trace windows, the entire stack is minimised to a 

single icon, from which it may be restored. 
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Single Trace Window 

The following behaviour is obtained by selecting the Single Trace Window option. 

 The trace window is re-used when tracing into, or returning from, a called 

function. This means that there is never more than one trace window present. 

 When the last function in a traced suspension exits, the trace window 

disappears. 

 If you click the Quit this function button in the Trace Tools window, or press 

Escape, the current function is removed from the stack and the trace window 

reused to display the calling function if there is one. 

 Closing the trace window by clicking on its [X] button or typing Alt-F4 

removes the window and clears the current suspension. It is equivalent to 

typing naked branch () in the session window. 

 If you move or resize the trace window, APL remembers its position, so that it 

reappears in the same position when next used. 

Dependent Trace Stack 

If you deselect the Independent trace stack option, trace windows are owned by the 

Session window and, as a consequence, are always shown on top of it. This reflects the 

behaviour of Dyalog APL prior to Version 8.2.3, and is the default. 

Independent Trace Stack 

If you select the Independent trace stack option, trace windows are independent of the 

Session window and so go behind it when the Session has the focus. Furthermore, the 

top trace window is a top-level window in its own right and is therefore represented by 

its own button in the Windows Taskbar. You can switch focus between the session and 

top trace window in various ways: 

 If any part of the target window is visible, click on it with the mouse. 

 Click on its associated button in the Windows Taskbar. 

 Use Ctrl-Tab to cycle within Dyalog APL application windows. 

 Use Alt-Tab to cycle around all applications. 
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Closing the Session 
When you close the Session window by pressing its X button, or with Alt+F4, the 

system prompts you with the following dialog box. 

 

 
 

 

Label Parameter Description 

Save Session 

Configuration 

SaveSessionOnExit If checked, your current session file will be 

saved before APL terminates. 

Save Continue 

Workspace 

SaveContinueOnExit If checked, your current workspace will be 

saved as CONTINUE.DWS before APL 

terminates. 

Save Session 

Log 

SaveLogOnExit If checked, your session log will be saved 

before APL terminates. 
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The Session Object 
Purpose  The Session object  is a special system object that represents the 

   session window and acts as a parent for the session menus, tool bar(s) 

   and status bar. 

 

Children Form, MenuBar, Menu, MsgBox, Font, FileBox, Printer, Bitmap, 

Icon, Cursor, Clipboard, Locator, Timer, Metafile, Class, ToolBar, 

StatusBar, TipField, TabBar, ImageList, PropertySheet, TCPSocket, 

CoolBar, ToolControl, BrowseBox 

 

Properties Type, Caption, Posn, Size, File, Coord, State, Event, FontObj, 

YRange, XRange, Data, TextSize, Handle, HintObj, TipObj, CurObj, 

CurPos, CurSpace, Log, Input, Popup, IconPosn, MethodList, 

ChildList, EventList, PropList 

 

Events  Close, Create, FontOK, FontCancel 

 

Methods ChooseFont, FileRead, FileWrite 

 

There is one (and only one) object of type Session and it is called . You may use 

,  and  to perform operations on , but you cannot expunge it with  

nor can you recreate it using . You may however expunge all its children. This will 

result in a bare session with no menu bar, tool bar or status bar.  

 

 is loaded from a session file when APL starts. The name of the session file is 

specified by the session_file parameter . If no session file is defined,  will have no 

children and the session will be devoid of menu bar, tool bar and status bar components. 

 

You may use all of the standard GUI system functions to build or configure the 

components of the Session to your own requirements. You may also control the Session 

by changing certain of its properties. 
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Read-Only Properties 

The following properties of  are read-only and may not be set using : 

 

Type A character vector containing  

Caption A character vector containing  

TextSize Reports the bounding rectangle for a text string. For a full description, 

see TextSize in Object Reference. 

CurObj A character vector containing the name of the current object. This is 

the name under or immediately to the left of the input cursor. 

CurPos A 2-element integer vector containing the position of the input cursor 

(row and column number) in the session log. This is  dependent. 

If  is 1, and the cursor is positioned on the character at the 

beginning of the first (top) line in the log, CurPos is (1 1). If  is 0, 

its value would be (0 0).  

CurSpace A character vector which identifies the namespace from which the 

current expression was executed. If the system is not executing code, 

CurSpace is the current space and is equivalent to the result of 

. 

Handle The window handle of the Session window. 

Log A vector of character vectors containing the most recent set of lines 

(input statements and results) that are recorded in the session log. The 

first element contains the top line in the log. 

Input A vector of character vectors containing the most recent set of input 

statements (lines that you have executed) contained in the input 

history buffer. ChildList A vector of character vectors containing 

the types of object that can be created as a child of . 

 A vector of character vectors containing the names of the methods 

associated with . 

ChildList A vector of character vectors containing the types of object that can 

be created as a child of . 

EventList A vector of character vectors containing the names of the events 

generated by . 

PropList A vector of character vectors containing the names of the properties 

associated with . 



198 Dyalog APL/W User Guide 

 

Read/Write Properties 

The following properties of  may be changed using : 

 

Coord Specifies the co-ordinate system for the session window. For a full 

description, see the section on Coord in the Object Reference manual. 

 

Data May be used to associate arbitrary data with the session object SE. 

For further details, see the section on Data in the Object Reference 

manual 

 

Event You may use this property to attach an expression or callback 

function to the Create event or to user-defined events. A callback 

attached to the Create event can be used to initialise the Session when 

APL starts. 

 

File The full pathname of the session file that is associated with the current 

session. This is the file name used when you save or load the session 

by invoking the FileRead or FileWrite method. 

 

FontObj Specifies the APL font. In general, the FontObj property may specify 

a font in terms of its face name, size, and so forth or it may specify 

the name of a Font object. For applications, the latter method is 

recommended as it will result in better management of font resources. 

However, in the case of the Session object, it is recommended that the 

former method be used. 

 

HintObj Specifies the name of the object in which hints are displayed. Unless 

you specify HintObj individually for session components, this object 

will be used to display the hints associated with all of the menu items, 

buttons, and so forth in the session. The object named by this property  

is also used to display the message “Ready...” when APL is waiting 

for input. For further details, see the section on HintObj in the Object 

Reference manual. 

 

Popup A character vector that specifies the name of a popup menu to be 

displayed when you click the right mouse button in a Session window. 

Version 8 only. 
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Posn A 2-element numeric vector containing the position of the top-left 

corner of the session window relative to the top-left corner of the 

screen. This is reported and set in units specified by the Coord 

property. 

 

Size  A 2-element numeric vector containing the height and width of the 

session window expressed in units specified by the Coord property. 

 

State An integer that specifies the window state (0=normal, 1=minimised, 

2=maximised). You may wish to use this property to minimise and 

later restore the session under program control. If you save your 

session with State set to 2, your APL session will start off maximised. 

 

TipObj Specifies the name of the object in which tips are displayed. Unless 

you specify TipObj individually for session components, this object 

will be used to display the tips associated with all of the menu items, 

buttons, and so forth in the session. For further details, see the section 

on TipObj in the Object Reference manual. 

 

XRange  See the section on XRange in the Object Reference manual. 

 

YRange  See the section on YRange in the Object Reference manual. 
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Configuring the Session 
As supplied, your default session will have a menu bar, a tool bar and a status bar. 

There are many ways in which you may configure this set-up, including the following: 

 

 You may select a different APL font or character size. 

 

 You may alter the appearance of the menus by changing the Caption properties of 

the various Menu and MenuItem objects. For example, you may prefer the menus to 

appear in your own language. 

 

 You may alter the structure of the menus. For example, you may wish to create a 

Search menu directly on the menu bar rather than having Find and Replace as part 

of the Edit menu. 

 

 You may add new Menu and MenuItem objects to the menu bar, or new Button 

objects to the tool bar, that execute APL functions or expressions for you. You can 

store the code inside the  namespace so that it is remains available when you 

switch from one workspace to another. 

 

 You may add other objects to the tool bar to allow you to provide input for your 

functions or to display output. For example, you may display a Combo object that 

offers you a selection of names applicable to a particular task. 

 

 You may add additional toolbars. 

 

 You may remove objects too; for example, you can remove fields from the 

StatusBar or even delete it entirely. Indeed, you may dispense with the menu bar 

and/or tool bar as well 

 

This section illustrates how you can configure your session using worked examples. 

They examples are by no means exhaustive, but are designed to demonstrate the 

principles. Please note that the structure and names of the objects used in these 

examples may not be identical to your default session as supplied. Before you attempt to 

change your session, please check the structure and the object names using  and 

. The supplied session was created using the function  in the 

workspace . If you wish to make substantial changes to your session, you may 

find it most convenient to edit the functions in this workspace, re-run 

, and then save it. 

 

Please note that these examples assume that Expose Session Properties is enabled. 
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Changing the Font 
Dyalog APL is distributed with bitmap fonts suitable for use on your screen, and 

TrueType fonts for your printer. You can use the TrueType font on the screen, but it is 

unattractive at low resolutions and TrueType fonts are noticeably slower than bitmap 

fonts, especially when scrolling large amounts of output. The bitmap fonts come in two 

sizes (16 x 8 and 22 x 11) and two weights (normal and bold). You may select other 

sizes, so long as the height is a multiple of 16 or 22. The scaling is performed 

automatically by Windows. 

 

The APL session font is defined by the Font property of . To change the font 

permanently, you should set the Font property to something else, and save your Session. 

If you want to be able to change the font dynamically, you can provide various ways of 

doing this to suit your taste. The final example in this section illustrates how you may 

do this using Combo boxes on the tool bar. 

 

 

Changing Menu Appearance 
The name of the Session MenuBar is . To simplify the specification of 

object names, we will first change space to the MenuBar itself: 

 



 

The, the name of the Menu objects owned by the MenuBar are given by the expression: 

 



 

 

The current caption on the file menu is: 
 


 
 

To change the Caption to Workspace: 

 


 

To change the colour of the New option in the File menu to red: 

 


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Reorganising the Menu Structure 
This example shows how you may alter the structure of the session menus by adding a 

Search menu to the menu bar to provide access to the File and File/Replace dialog 

boxes and removing these options from the Edit menu. 

 

To simplify the process, we will first change space into the MenuBar object itself: 

 



 

Then we can begin by adding the Search menu. You can specify where the new menu is 

to be added using its Posn property. In this case, Search will be added at position 3 

(after Edit). 

 

 

 

Next we will remove the Find and Replace MenuItem objects from the Edit menu. Their 

names can be obtained from : 

 




 

It is worth noting that these MenuItems perform their actions because their Event 

property is set to execute the system operations  and  respectively 

when they are selected. 

 





 

The following statement removes them from the Edit menu: 

 


 

and the following statements add them to the Search menu: 

 





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Adding your own MenuItem 
This example shows how you can add a menu item that executes an APL expression. In 

this case we will do something very simple; namely add a Time option to the Tools 

menu which will execute . Notice that the statement also defines a Hint. This will 

be displayed when you select the option, prior to releasing the mouse button to action it. 

 

Once again, we will start by changing space into the Tools menu itself 

 



 

Then we will define a new MenuItem to perform the action we require: 

 




 

The  symbol is very important and distinguishes an expression to be executed 

immediately, as in this case, from a callback function. The resulting Tools menu now 

appears as follows: 

 

 

A customised Tools menu 

 

 

Selecting Time produces the following output in the session: 

 


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Adding your own Tool Button 
This example shows how you can add a button to the session tool bar that executes an 

APL function. 

 

The example function we will use is called . This function analyses another 

function, listing the sub-functions that it calls. Instead of returning a result, this example 

displays the sub-functions in a Form. 

 















 

To make this function available from a Session tool button, we need to do a number of 

things. 

 

Firstly, we must install the function in  so that it is always there, regardless of the 

current active workspace. This is easily achieved using the Explorer or . 

 


 

Secondly, we need to find another way to specify its argument . One possibility 

would be to display a dialog box, asking the user to specify the name of the function to 

be analysed. A neater solution is to use the CurObj property of  which reports the 

name under the cursor. Using CurObj, the user can simply place the cursor over the 

name of the function to be analysed, and then click the XREF tool button. 

 

To get  from CurObj, all we need to do is to change the header and lines 1-2 to: 

 



  

 

Notice that the function name reported by CurObj is prefixed by its pathname which 

comes from the CurSpace property. This reports the user’s current namespace. 
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Next we will add a new button to the tool bar in the Tools CoolBand. Ideally we would 

use a suitable bitmap, but to simplify the example, we will use a standard text button: 

 





 

 

 

Adding a tool button 
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Adding Combo Boxes to the ToolControl 
This example shows how you can add Combo boxes to the Session tool bars. These can 

be used for a variety of purposes, such as selecting a variable. This example uses 

Combo boxes to change the session font dynamically. 

 

We need to add 2 Combo objects to the tool bar; one to select font name and the other to 

select font size. 

 

First, we will change space into the ToolControl namespace: 

 




Next we will make a Combo called  which displays a choice of 2 fonts, namely 

Dyalog Std and Dyalog Std TT. When you select one or other of these, the function 

 is run. 





 

Then we make the second Combo called  which displays a choice of sizes. In this case, 

it offers the choice of  16, 22, 32, 44, and 48 pixels which are appropriate for the 

Dyalog Std font.. When you select one of these choices, the function  

is run. 





 

The ToolControl now appears as shown below: 

 

 

Adding Combo boxes 
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The function , which is run when you change the selected font name, is as 

follows: 

 












 

 obtains the name of the font selected and a selection vector () 

which identifies which of the two was chosen. 

 

The next two lines change the name of the font currently in use to the one that has been 

selected.  sets  to a set of sizes appropriate for the font selected 

(Dyalog Std is available only in multiples of 16 and 22 pixels). 

 

Lines  ensures that the current font size realised when the font was changed) is 

included in the  list. 


Line  finally sets the Items and SelItems properties of the  Combo box 

to the appropriate sizes and to reflect the current choice. 

 

The function , which is run when you change the font size, is simpler: 

 




 

As a means of changing the Session font, this example is not altogether satisfactory. It 

does not allow you to select Normal or Bold; nor does it check that the font actually 

obtained is the one requested. Nevertheless, it illustrates the principles involved. 
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C H A P T E R   3    

 

Input and Output Tables 
 
 
 
 
 
 

Introduction 
Dyalog APL supports a variety of computing environments, many of which have only a 

character interface as opposed to the graphical user interface provided by Microsoft 

Windows. For example, on Unix systems, Dyalog APL has to be capable of driving 7-

bit asynchronous dumb terminals and printers. To cater for such requirements, Dyalog 

APL uses a system of Input and Output tables which is illustrated in Figure 3.1. The 

system was originally designed to cater for a multitude of different terminal and printer 

types; a problem that does not occur in the Windows environment. Under Windows 

there is just one keyboard and only one generic printer. However, the table-driven 

design provides complete freedom in defining keyboard layouts and has the flexibility 

to cater for all National language requirements. It is therefore retained under MS-

Windows, even though certain aspects of the design (especially the capability to drive 

character mode printers) is irrelevant in this environment. 

 

All character input and output is performed via Input and Output tables. These are 

simple ASCII files that define the correspondence between  and input/output. 

 

The system is entirely flexible, and provides the following facilities : 

 

 A user-definable keyboard layout. 

 

 A means for you to map convenient keys on your keyboard to special functions and 

commands to be performed by Dyalog APL. 

 

 A means to include additional National Language characters in . 
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Overview 
Dyalog APL's device support is based upon two sets of files. 

 

The first is a collection of Input Tables. These provide the mapping between the codes 

that Dyalog APL receives as input (i.e. from your keyboard) and characters in . The 

Input Tables also tell Dyalog APL which keystrokes are allocated to special functions 

and commands. 

 

The second database is a corresponding set of Output Tables. These provide the 

information on how characters in  can be generated on various devices, and on how 

to control video attributes and colour. 

 

Figure 3.1 illustrates how terminal input/output is controlled in Dyalog APL. 
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ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 



ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

Figure 3.1 Terminal Input/Output in Dyalog APL 
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Input Tables 
The following Input Tables are supplied with Dyalog APL/W as files in the APLKEYS 

sub-directory. Additional National Language tables may also be included. 

 

 

APL_US.DIN  APL/ASCII keyboard, US layout 

APL_UK.DIN  APL/ASCII keyboard, UK layout 

 

UNIFY_US.DIN  Unified keyboard, US layout 

UNIFY_UK.DIN  Unified keyboard, UK layout 

 

COMBO_US.DIN  Combined APL/ASCII/Unified, US layout 

COMBO_UK.DIN  Combined APL/ASCII/Unified, UK layout 

 

ASCII.DIN  For file input using NFILES 

 

 

 

Output Tables 
The following Output Tables are supplied with Dyalog APL/W as files in the 

APLTRANS sub-directory.  Only WIN.DOT is relevant to Dyalog APL/W. The other 

tables are provided only for compatibility with other implementations of Dyalog APL. 

 

 

WIN.DOT   For the PC screen 

 

ASCII.DOT   For file output using the NFILES AP 

 

IBM5202.DOT   For IBM Quietwriters. 

 

EPSONFX.DOT   For Epson FX printers. 

 

HPLJPLUS.DOT   For HP Laser Jet Plus printers. 

 

PROPRINT.DOT   For IBM Proprinters. 

 

TOSH351.DOT   For Toshiba P351 printer. 

 

ASC_APL.DOT   For ASCII/APL printers 
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Modes & Character Sets 
In general very few input devices are capable of generating unique codes for all of the 

256 characters and over 40 functions and commands used by Dyalog APL. Likewise, it 

is unusual for a printer to provide a single font containing all of the symbols you want to 

use. It is therefore necessary to support the concept of modes. 

 

You can think of modes as corresponding to different character sets, but the concept is 

in fact wider than this. 

 

The Input and Output Tables support user-definable modes (theoretically up to 255). 

Each mode is selected by a mode select code or sequence of codes which is itself 

defined in the Table. 

 

Different input modes allow a particular keystroke to be interpreted as a different 

character depending upon the current mode. 

 

For example, the default keyboard Input Table (APL_US.DIN) is a 2-mode keyboard 

(APL and ASCII) and the default mode is APL. If you type the key labelled “J” 

(unshifted) it will be interpreted as  (upper-case ). Pressing the MODE key 

(+ on the Numeric Keypad) switches it to ASCII mode. Now if you type the same key 

labelled “J” (unshifted) it will be interpreted as  (lower-case ). Pressing the 

MODE key again switches back to APL. You can also select APL mode by pressing 

Ctrl+n and ASCII mode with Ctrl+o. 

 

Different output modes allow you to switch character sets on printers and other output 

devices. For example, an output table may specify that to output  ('') on your 

printer, Dyalog APL must transmit an SO code (Ctrl+n) to switch the printer to APL 

mode (if necessary), followed by the 3 characters '', <backspace>, '_'. This facility is 

largely irrelevant under MS-Windows. 
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Customising Your Input/Output Tables 
Dyalog APL/W provides input tables for your PC that support US and UK APL/ASCII 

and Unified keyboard layouts. It provides output tables for the screen, and (for 

compatibility with other implementations) for a range of printers. 

 

Using an editor, you will have no difficulty in modifying your keyboard layout, adding 

additional National Language characters, or otherwise changing the way that the 

supplied tables work. The tables are liberally commented, and it is suggested that you 

use them as a starting point. 

 

The tables provide you with the means to completely redefine . It is inadvisable to 

remove or alter the APL symbols if you intend to write APL programs on your PC. If 

however you have an application that doesn’t require APL symbols, there is no reason 

why you cannot replace the APL symbols in  with characters that will be of more 

use to you, for example an extended line-drawing set. 
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The Input Table 

Overview 
The input table is a character file organised like a matrix. The rows represent Input 

Items and the columns the ASCII codes or keystrokes to be used to generate them. Each 

column of codes represents a separate mode. 

 

Lines that are entirely blank or that begin with the symbol '+' are treated as comments 

and are ignored. With a few exceptions which are noted below the general syntax is as 

follows : 

 
{,}code{=label}: string, string, ...+ comment 

 

The text to the left of the colon (:) describes the Input Item. It is made up of a code and 

an optional label which is preceded by an equals sign (=). The code uniquely identifies 

the item. If the item is an element of  it is a number representing its 0-origin index 

in . If not, it is a special 2-character code that identifies a command. If present, the 

label defines a character string to be returned by  for that Input Item. If the 

command appears anywhere in a window menu, the label will also be shown against it. 

 

After the colon (:) there may be one or more strings of numbers separated by commas 

(,). In general there may be one string for each of the modes in the table. Each string 

defines the input (keystroke) that is to generate the Input Item in that mode. 

 

The colon (:) and comma (,) separators are mandatory, but blanks, tabs, etc. are 

allowed almost anywhere. 

 

A comma (,) in column 1 indicates that the definition of the Input Item is in addition to 

a previous definition. This allows you to use several alternatives to mean the same 

thing. See Alternative Definitions later in this Chapter. 

 

If a particular input item is defined for one mode only, you should leave the other mode 

columns empty. If a particular item is independent of mode you can either repeat the 

string across all columns, or enter a trailing asterisk (*). 
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Figure 3.2 summarises the different Input Items that are defined in the Input Table, with 

the exception of the commands which each have their own codes. The commands 

themselves are listed in Figure 2.5 in Chapter 2. 

 

Code Description 

M0 - M255 How to select mode 0, mode 1, etc. 

0 - 255 How to enter , , 

F0 - F255 Logical function keys 0-255 

D1 - D3 Mouse button 1 -3 (down) 

U1 - U3 Mouse button 1-3 (up) 

PROG Initial input mode (programmer) 

USER Initial input mode (user) 

Figure 3.2 Input Items 
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The Keyboard 
The Input Table is a general mechanism designed to describe any type of input device. 

On your PC there is only one such device, namely your keyboard. This section 

describes how this is supported, and how the corresponding Input Tables are coded. 

This information will enable you to modify the tables, if necessary, to suit your own 

requirements. 

 

MS-Windows recognises two types of keys; normal keys and modifiers.  The modifiers 

are Shift and Ctrl and are assigned (internal) codes of 1 and 2 respectively by Dyalog 

APL/W. The Alt key is reserved by MS-Windows, and is not accessible from APL. 

 

When you press a normal key MS-Windows generates a KeyPress event which is 

detected by Dyalog APL. Windows supplies the keycode associated with the key you 

pressed, and which (if any) modifiers were active. 

 

If there were no modifiers active, the APL keyboard driver simply passes on the 

keycode for interpretation by the Input Table. If one or more modifiers were active, the 

driver passes 2 bytes on, with the first byte containing the sum of the codes associated 

with each active modifier. 

 

Thus if you press Shift+Ctrl+a, the first byte would contain 3 (1+2) and the second 65, 

which is the keycode associated with "a". The keystroke is therefore defined in the Input 

Table as the string 3 65. 

 

 

The Mouse 
Mouse button press/release within  fields are treated as special keystrokes which 

are recognised by . This is implemented by allocating special codes D1, D2 and D3 

to mouse button Down, and U1, U2 and U3 to mouse button Up. When the user presses 

or releases a mouse button in a  field, APL inserts a 2-byte string into the keyboard 

buffer. The first byte has the value 41, the second byte identifies the button and whether 

it was a press or release. These codes are listed in Figure 3.3. 

 

 

Button Down Up 

1 41  32 41 192 

2 41  64 41 160 

3 41 128 41  96 

Figure 3.3 Mouse button codes 
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Caps Lock 
The relationship between lower-case and upper-case characters is not 'hard-coded' into 

the APL program, but is defined in the Input Table. It is therefore possible to support 

different National language conventions by editing the Table. To do so, it is necessary 

to understand how the mechanism works. 

 

If a character has an upper-case equivalent, the relationship is coded in the Input Table 

by adding a minus sign followed by the  position of the upper-case character, after 

that of the lower-case one. The correspondence is always specified lower-upper and is 

best illustrated by an example. 

 

 is "" (lower-case) and  is "" (upper-case). The definition of 

 is coded as : 

 
  17-65: ... 

 

The "" between the 17 and 65 indicates that  is the upper-case equivalent of 

 

 

Having resolved an input string to a position in , APL checks the state of the Caps 

Lock key. If it is OFF, APL takes no action. If it is ON and that position in  is 

paired with another, APL converts to the other one. 

 

Suppose that you press "a" (keycode 65) with Caps Lock ON. First, APL translates the 

keycode 65 into  Then, because Caps Lock is ON and  is paired 

with , it results in  which is upper-case "A". 

 

Suppose that you press Shift + "a" with Caps Lock ON. First, APL prefixes the 2-byte 

string 1 65 as a result of the Shift key. This is then translated by the Input Table into 

Finally, because Caps Lock is on and  is paired with , 

the keystroke resolves to  hich is lower-case "A". 

 

Thus Caps+a gives "A" and Caps+Shift+a gives "a". 

 

Notice that the above does not apply if you are using the standard APL/ASCII keyboard 

layout, and the keyboard is in APL mode. Lower-upper case pairings are defined only 

for the alphabetic ASCII characters. However, you could also define such a relationship 

for APL symbols if you wished to do so. 
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The APL_US Input Table 
The following examples explain how the various input items are mapped to keystrokes 

by the APL_US.DIN Input Table. Please note that the keycodes generated on National 

Language keyboards vary from one to another. All the examples assume a US layout. 

Example 1 

M0=Apl: 2 78 *   + Ctrl+n        Apl 

M1=Asc: 2 79 *   + Ctrl+o        Ascii 

 

These two lines define the mode switches. Remember, the label on the left is what you 

get; the strings on the right are how you get them. Thus the first line means ... 

 

 whatever mode the keyboard is, receipt of codes 2 78 (Ctrl+n) will select mode 0. 

 

The second line means ... 

 

 whatever mode the keyboard is in, receipt of codes 2 79 (Ctrl+o) will select mode 1. 

 

Example 2 

This example shows the entries for 'lower-case a' and 'lower-case b'. The fact that there 

is no string defined for mode 0 (APL) means that these characters cannot be entered in 

this mode. Note that anything after the comment symbol (+) is ignored. 

 
17-65:  ,     65   + Lower-a 

18-66:  ,     66   + Lower-b 

 

These entries mean ... 

 

 if APL receives keycode 65 (A) while in mode 1 (ASCII) it is to be interpreted as 

. If Caps Lock is on at the same time, it is instead to be interpreted as 

 

 

 if keycode 66 (B) is received while in mode 1 (ASCII) it is to be interpreted as 

. If Caps Lock is on at the same time, it is instead to be interpreted as 

 

 

Note that the case relationship between  and  and between 

 and  should only be defined in one direction (lower-upper) as 

above. 
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Example 3 

This example shows the entries for Upper-Case characters which can be input both in 

APL mode and in ASCII mode, although the keystroke used is different in each mode. 

 
65:     65,   1 65   + Upper-case A 

66:     66,   1 66   + Upper-case B 

 

The first entry means ... 

 

 if APL receives keycode 65 (A) while in mode 0 (APL) it is to be interpreted as 

 

 

 if APL receives Shift + keycode 65 (Shift+A) while in ASCII mode it is also to be 

interpreted as  

 

Similarly,  is the result of typing unshifted key "B" in mode 0 or shifted key 

"B" in mode 1. 

 

Example 4 

This example illustrates definitions of some APL symbols. Note that the character '+' 

can be entered in either mode 0 (APL) or mode 1 (ASCII), but that '' can only be 

entered in mode 0 (APL). 

 
169:     189,   1 187  + Plus 

170:   1 187,          + Divide 

 

The first entry means ... 

 

 if APL receives keycode 189 (which on a US keyboard is engraved with the ASCII 

minus and underscore symbols) in Mode 0 (APL) it is to be interpreted as 

 which is "". 

 

 if APL receives Shift + keycode 187 (the ASCII "+") in mode 1 (ASCII) it is also to 

be interpreted as 
 

The second entry maps Shift + keycode 187 in Mode 0 (APL) to divide (). There is no 

coding for Mode 1 so divide cannot be input in ASCII mode. 
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Example 5 

This example shows how some special functions and commands are defined. 

 
IN:            45     *     + Insert 

PT:          1 45     *     + Paste 

CP:          2 45     *     + Copy 

OP:          3 45     *     + Open 

 

These entries mean ... 

 

 if APL receives keycode 45 (the Insert key), it is to be interpreted as the INSERT 

command (IN). 

 

 if APL receives Shift + keycode 45 it is to be interpreted as the PASTE command 

(PT). 

 

 if APL receives Ctrl + keycode 45 it is to be interpreted as the COPY command 

(CP). 

 

 if APL receives Ctrl + Shift + keycode 45 it is to be interpreted as the OPEN 

command (OP). 

 

Example 6 

This example illustrates the use of the optional label which can be interrogated by  

and then displayed in your application. 

 
EP=Esc:                       27 *   + EXIT 

QT=Shift+Esc:               1 27 *   + QUIT 

 

Here The Escape key (keycode 27) is mapped to the EXIT command. The legend on the 

key Esc is also defined. A French Input Table might have the text "Echap" here instead. 

 

Similarly Shift+Esc (keycode 27) is mapped to the QUIT command. There is no actual 

legend on this key, but this text is made available through  so that you can give a 

friendly prompt to your users. 

 

The idea behind this is to avoid having hard-coded descriptions of keys in help screens 

and so forth, as this would destroy much of the advantage of a user-configurable 

keyboard layout. 
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The UNIFY_US Input Table 
The following examples explain how the various input items are mapped to keystrokes 

by the UNIFY_US.DIN Input Table. Please note that the keycodes generated on 

National Language keyboards vary from one to another. All the examples assume a US 

layout. 

Example 1 

This example shows the entries for 'lower-case a' and 'lower-case b'. Note that anything 

after the comment  symbol (+) is ignored. 

 
17-65:  65   + Lower-a 

18-66:  66   + Lower-b 

 

These entries mean ... 

 

 if APL receives keycode 65 (a) it is to be interpreted as If Caps Lock is 

on at the same time, it is instead to be interpreted as  

 

 if APL receives keycode 66 (a) it is to be interpreted as If Caps Lock is 

on at the same time, it is instead to be interpreted as  

 

 Note that the case relationship between  and  and between 

 and  should only be defined in one direction (lower-upper) as 

above. 

 

Example 2 

This example shows the entries for Upper-Case characters 

 
65:   1 65   + Upper-case A 

66:   1 66   + Upper-case B 

 

These entries mean : 

 

 if APL receives Shift(1) + keycode 65 (a) it is to be interpreted as  

 

 if APL receives Shift(1) + keycode 66 (b) it is to be interpreted as  
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Example 3 

This example illustrates how APL symbols are coded. 

 
178:   2 73  + Iota (Index) 

105:   3 73  + Upper-I underbar 

199:   3 54  + Circle Backslash (Transpose) 

 

These entries mean ... 

 

 if APL receives Ctrl(2) + keycode 73 (i) it is to be interpreted as  (). 

 

 if APL receives Ctrl(2) + Shift(1) + keycode 73 (I) it is to be interpreted as 

 (). 

 

 if APL receives Ctrl(2) + Shift(1) + keycode 54 (6) it is to be interpreted as 

 (). 

 

Example 4 

This example illustrates the definition of   (the question mark or roll/deal 

symbol) that can be entered in one of two ways. 

 
172:    1 191 + Query (Roll/Deal) 

,172:   2  81 + Query (Roll/Deal) 

 

The first entry means ... 

 

 if APL receives Shift(1) + keycode 191 (which on a US keyboard is engraved with 

"?" above "/"), the keystroke is to be interpreted as  which is "?". 

 

The second entry means ... 

 

 if APL receives Ctrl(2) + keycode 81 (q) it is ALSO (indicated by the comma 

preceding the 172) to be interpreted as  

 



  Chapter 3: Input and Output Tables 223 

 

Example 5 

This example shows how some special functions and commands are defined. 

 
IN:            45           + Insert 

PT:          1 45           + Paste 

CP:          2 45           + Copy 

OP:          3 45           + Open 

 

These entries mean ... 

 

 if APL receives keycode 45 (the Insert key), it is to be interpreted as the INSERT 

command (IN). 

 

 if APL receives Shift(1) + keycode 45 it is to be interpreted as the PASTE command 

(PT). 

 

 if APL receives Ctrl(2) + keycode 45 it is to be interpreted as the COPY command 

(CP). 

 

 if APL receives Ctrl(2) + Shift(1) + keycode 45 it is to be interpreted as the OPEN 

command (OP). 

 

Example 6 

This example illustrates the use of the optional label which can be interrogated by  

and then displayed in your application. 

 
EP=Esc:                       27 *   + EXIT 

QT=Shift+Esc:               1 27 *   + QUIT 

 

Here The Escape key (keycode 27) is mapped to the EXIT command. The legend on the 

key Esc is also defined. A French Input Table might have the text "Echap" here instead. 

 

Similarly Shift+Esc (keycode 27) is mapped to the QUIT command. There is no actual 

legend on this key, but this text is made available through  so that you can give a 

friendly prompt to your users. 

 

The idea behind this is to avoid having hard-coded descriptions of keys in help screens 

and so forth, as this would destroy much of the advantage of a user-configurable 

keyboard layout. 
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Composite Characters & Overstrikes 
Composite APL characters which are the result of one symbol overstruck with another 

are resolved automatically by Dyalog APL. This is because overstrikes can be produced 

in unpredictable ways by cursor keys, and cannot be predefined in the input table. For 

example, you can get  by typing . 

 

All composite characters are mapped to Ctrl+Shift key combinations. However you are 

also able to produce them by overstriking in Replace mode, because of the automatic 

overstrike resolution in Dyalog APL. 

 

Initial Modes 
For a multi-mode Input Table, the codes PROG and USER define the initial keyboard 

mode. These special codes have their own simple syntax, eg. 

 
PROG: 0      + Use mode 0 (APL) for programming 

USER: 1      + Use mode 1 (ASCII) for user input 

 

The Session Manager, Editor, and Tracer initialise the keyboard mode to that defined as 

PROG. In the APL_XX.DIN tables this is defined to be mode 0 (APL). 

 

,  and the AP124 emulator (prefect) initialise the keyboard mode to that defined 

as USER. In the APL_XX.DIN tables this is defined to be mode 1 (ASCII). 

 

Initial modes are not applicable to a single-mode table such as the UNIFY_XX.DIN 

tables. 

 

Alternative Definitions 
It is possible to provide alternative definitions for the same Input Code. 

 

An alternative definition is defined by an input code preceded by a comma (,). 

 

For example: 

 
48:  48 *      + 0 Zero 

,48: 96 *      + or 0 on Numeric Keypad (Num Lock on) 

 



  Chapter 3: Input and Output Tables 225 

 

Single-Shifts 
Normally, mode switches change the current keyboard input mode. Effectively the new 

mode becomes permanent until another mode switch is encountered. It is sometimes 

convenient to use a temporary mode change that affects only the next single keystroke. 

This is called a 'Single Shift'. 

 

To define a single-shift, you must insert a minus sign (-) before the mode. 

Example: 

M0:         ,    2 78,   2 78 

M1:     2 79,        ,   2 79 

-M2:    2 71,    2 71,   2 71 

 
43:        ,       ,     1 51     + UK Pound sign 

 

This defines Ctrl(2) + g (keycode 71) to be a single-shift. If you type Ctrl(2) + g 

followed by the Shift(1) + 3 (keycode 51) it will be interpreted as a UK pound. 

 

The advantage of the single-shift is that the keyboard automatically reverts to its 

preceding mode. Thus you get a UK pound with just 2 keystrokes whether you are 

currently in ASCII or APL. Note that you cannot achieve the same thing with the 

following definition: 

 
43:   2 71 1 51,  2 71 1 51  + UK pound in either mode 

 

This will not work unless you are able to type the keys with a negligible delay between 

them, because the keys Ctrl+g and Shift+3 will be interpreted as 2 separate keystrokes. 
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The Output Table 

Overview 
When you output characters from Dyalog APL, there is an implicit translation between 

internal representation () and the string of ASCII codes that is needed to display or 

print the information correctly. The Output Translate Table provides this mapping. 

 

In addition, the Output Translate Table contains colour definitions that allow you to 

customise your APL environment. 

 

The output table is a character file organised like a matrix. The rows represent Output 

Items and the columns the information that must be sent to the device to achieve them. 

Each column of information represents a separate mode. 

 

Lines that are entirely blank or that begin with the symbol '+' are treated as comments 

and are ignored. With a few exceptions which are noted below the general syntax is as 

follows : 

 
code:   string, string, ...+ comment 

 

The text to the left of the colon (:) is a code that uniquely identifies the Output Item. If 

the item is an element of , it is a number representing its index in . If not, it is a 

special code that identifies a video attribute, foreground colour, or background colour. 

These codes are of the form Vnnn, Cnnn and Bnnn respectively. 

 

After the colon there may be one or more strings of numbers separated by commas (,). 

In general there may be one string for each of the modes in the table. Each string 

defines what is required to generate  the Output Item in that mode. 

 

The colon (:) and comma (,) separators are mandatory, but blanks, tabs, etc. are 

allowed almost anywhere. 
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If a particular output item is defined for one mode only, you should leave the other 

mode columns empty. If a particular item is independent of mode you can either repeat 

the string across all columns, or enter a trailing asterisk (*). 

 

Figure 3.4 summarises the different types of Output Item. 

 

Code Description 

M0 - M255 How to select mode (character set) 0, mode 1, etc. 

0 - 255 How to output , , 

V0 - V255 RGB definition of video attributes 0-255 

B0 - B255 RGB definition of background colour 0-255 

C0 - C255 RGB definition of foreground colour 0-255 

INIT How to initialise the output device 

RESET How to reset the output device 

CC How to clear a character 

Figure 3.4 Output Items 

 

Note that the INIT, RESET, and CC output codes are applicable to printers, but are not 

used for the MS-Windows display. 
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The WIN.DOT Output Table 

 

The Character Set 

The mapping between  and the fonts supplied with Dyalog APL/W is simply one-

to-one, although the positions of the symbols in the font and the position of the 

characters in  are not the same. This means that WIN.DOT is a simple single-mode 

table. 

 

The following entries in the WIN.DOT Output Table map  () to font position 

97, and  () to font position 143. 

 
17:  97      + Lower-a 

96:  143     + Delta underbar 

 

Instructions for customising your fonts are given later in this chapter. 

 

 

Colours & Video Attributes 

In Dyalog APL, the appearance of a field in  and  is specified by a single 

number which is an encoding of video attribute (), background colour (), and 

foreground colour (), i.e. 

 


 

,  and  are numbers in the range 0-255, and are mapped to physical video attributes 

and colours through the Output Translate Table. 

 

Although it is theoretically possible to use all three components to specify appearance, 

it is normal practice to use either video () alone, or background colour () and 

foreground colour () together. 

 

Originally it was intended that video () be used only for monochrome ASCII 

terminals. However suppose that you want to write a  application that may be run 

on a monochrome ASCII terminal, an 8- or 16-colour display, and under MS-Windows. 

In this case, the use of video () to specify appearance is a convenient means to achieve 

suitable results on different devices without changing your program. 
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In Dyalog APL/W, foreground and background colours are defined in terms of the 

intensities (0-255) of their Red, Green and Blue components. Thus for example a shade 

of magenta (full red and blue intensity - no green) may be represented by the 3-element 

vector 255 0 255. Video codes are NOT used in the standard output table WIN.DOT. 

However, if you want to use them for compatibility with other Dyalog APL 

implementations, they are defined by a 6-element vector whose first 3 elements define 

the foreground colour, and whose second 3 elements define the background colour. For 

example : 

 
V1:  255 255 255 0 0 255  + White on Blue 

 

Although it is possible to define 256 different colours for both foreground and 

background, the table (as distributed) defines only 16. These represent the 16 solid 

colours that are provided as standard on a VGA under MS-Windows. 

 

Figure 3.5 lists the definitions for the 16 foreground colours. The background ones are 

the same, but with black and white switched around. This is necessary because the 

default colour black on white must map to 0 (foreground 0 on background 0). 

 

Code Red, Green, Blue components Colour  

C0 192 192 192 White (dim) 

C1   0   0 128 Dark Blue 

C2   0 128   0 Dark Green 

C3   0 128 128 Dark Cyan 

C4 128   0   0 Dark Red 

C5 128   0 128 Dark Magenta 

C6 128 128   0 Dark Yellow 

C7   0   0   0 Black 

C8 255 255 255 White (intense) 

C9   0   0 255 Blue 

C10   0 255   0 Green 

C11   0 255 255 Cyan 

C12 255   0   0 Red 

C13 255   0 255 Magenta 

C14 255 255   0 Yellow 

C15 130 130 130 Grey 

Figure 3.5 Foreground colours 
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Output Tables for APL/ASCII Printers 
The following examples are based on the Output Table ASC_APL which is a useful 

starting point for APL/ASCII printers that switch character sets on receipt of Ctrl+n and 

Ctrl+o. 

Example 1: 

M0:      ,    15    + Ascii 

M1:    14,      ,   + Apl 

 

These two lines define the mode switches. Remember, the label on the left represents 

what is desired; the strings on the right defines how you get it when the device is in the 

various output modes. This example is for a 2-mode device. Mode 0 is ASCII; Mode 1 

is APL. 

 

The first line means ... 

 

To put the device into Mode 0 (ASCII) : 

 

 if it is already in Mode 0, do nothing 

 if it is in Mode 1 (APL), send 15 (Ctrl+O) 

 

The second line means ... 

 

To put the device into Mode 1 (APL) : 

 

 if it in Mode 0 (ASCII), send 14 (Ctrl+n) 

 if it is already in Mode 1, do nothing 

 

Example 2: 

This example shows how to define entries to get lower-case a and lower-case b. On a 

standard APL/ASCII printer we can only get lower-case characters when the printer is 

in ASCII mode. There is therefore no output string for mode 1. 

 
17:    97,        + Lower-case a 

18:    98,        + Lower-case b 

 

To output  the device must be in mode 0, then we must output ASCII code 

97. Similarly for  we must output ASCII code 98. If the device is not already 

in mode 0 (ASCII), Dyalog APL will automatically select it by outputting the 

appropriate mode switch string. 
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Example 3: 

This example shows how to define entries for characters that can be output in different 

modes. 

 
65:     65,     97    + Upper-case A 

66:     66,     98    + Upper-case B 

 

To output  we must send ASCII code 65 if the device is in mode 0, or ASCII 

code 97 if the device is in mode 1. As the character can be displayed in either, there is 

no need to switch modes. Similarly, for  (). 

Example 4: 

This example illustrates definitions of some APL symbols. 

 
169:    43,    45   + Plus 

170:      ,    43   + Divide 

 

Note that the character '+' can be output in either mode 0 (ASCII) or mode 1 (APL), but 

that '' can only be output in mode 1 (APL). 

 

 

Initialising & Resetting the Device 

Two special output strings are defined. INIT contains a string that is used to initialise 

the device; RESET contains a string to reset it after use by Dyalog APL. 

 

IMPORTANT: It is assumed that INIT places the output device in mode 0. 
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Printer Support 

Introduction 
This section describes how to drive printers in character mode using the PRT auxiliary 

processor. This method of driving printers has been superseded by the Printer object and 

this section is provided only to provide compatibility with other implementations of 

Dyalog APL. See Printer object in Object Reference for details. 

 

To drive a printer, Dyalog APL needs to know: 

 

 Which output translation table to use. 

 

 Which font, if any, needs to be downloaded. 

 

 The destination of the print. 

 

Dyalog APL is supplied with the necessary support for the following printers: 

 

 Standard ASCII printers 

 

 Standard APL/ASCII printers 

 

 Toshiba 351P with APL font cartridge 

 

 IBM 4201 Proprinter 

 

 IBM 5202 Quietwriter with APL font cartridge 

 

 Epson FX 9-pin printers 

 

 Hewlett-Packard LaserJet Plus for which a selection of fonts is supplied 

 

 Postscript printers (see  workspace) 
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The PRT Auxiliary Processor 
The  Auxiliary Processor is used to route text from Dyalog APL to a printer port or 

file. This AP provides four external functions; , ,  and . 

These functions are not usually called directly; they are called by the appropriate APL 

cover functions held in the workspace . 

 

The function  takes a single argument which is a 3-element vector of text 

vectors, containing the names of the translation table, font and destination. The 

destination parameter is a character string containing the name of the printer port, or the 

name of a file to which the output is to be written. 

 

 initialises the print task by reading the requested font file and writing its 

contents to the destination, then selecting the requested translate table for any 

subsequent print calls. If the supplied translation table name is null, no translation is 

performed. If the supplied font name is null, no font is downloaded. If the supplied 

destination name is null, output will be sent to LPT1. 

 

The function  takes a single argument of a simple character matrix and returns no 

result. Output from  is sent to the chosen destination, and any translation performed 

depends upon the translation table selected by the call to . 

 

The function  takes a numeric vector and sends it untranslated to the chosen 

destination. It works in a similar way to , and may be used to insert control 

codes such as BEL or ESC into the text. 

 

The function  terminates the Auxiliary Processor. 

Example: 










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The Workspace PRT 
The workspace  contains setup functions for several different types of printers. A 

setup function defines the translation table (if any) to be used, the font file (if any) to be 

downloaded, and the destination printer port (default LPT1). The following setup 

functions are defined: 

 

Standard ASCII printer. 

                   Translation required is "ASCII". 

                   Requires no font file. 

                   Destination defined as the default. 
 

Standard ASCII/APL printer. 

Translation required is "". 

                   Requires no font file. 

                   Destination defined as the default. 
 

Epson FX printers. 

Translation required is "". 

Font file required is "". 

                   Destination defined as the default. 
 

Toshiba 351P with APL font cartridge
Translation required is "". 

                   Requires no font file. 

                   Destination defined as the default. 
 

IBM Proprinter. 

Translation required is "". 

Font file required is "". 

                   Destination defined as the default. 
 

IBM 5202 Quietwriter with APL font. 

Translation required is "". 

                   Requires no font file. 

                   Destination defined as the default. 
 

HP LaserJet Plus. 

Translation required is "". 

Font file required is "". 

                   (Note that 3 other font files are provided) 

                   Destination defined as the default. 
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These functions are very simple; they call the general setup function , passing 

the above information as an argument. This in turn starts the Auxiliary Processor  

and passes the information on to the external function . The AP initialises the 

print task by reading the requested font file and writing it to the given destination, then 

selects the requested translate table for any subsequent print calls. 

 

The function  is used to pass the text to be printed by the AP.  converts its 

argument (which may be any APL object) to a printable form and routes it to the AP 

using . 

 

The function  is used to terminate the AP using  

Example: 










 

If you want to override the defaults, the function  can be called directly. 

Example: 






 






 


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Tailoring the supplied functions 
The supplied functions act as templates, and can be amended to suit your particular 

requirements. 

 

Destination Task 

If there is more than one printer connected to your system, you will need to add the port 

of the particular printer that you want to use. 

 

Translation Tables 

You may want certain characters to be translated according to your own requirements. 

For example, you may want "" to be translated to "" when printing financial reports. 

To achieve this, amend the relevant translation table. 

 

You can also use the translate table to access the special features of your printer. 

Suppose your printer switches to enhanced print mode on receipt of the string "Esc E 

Esc G". You could set up the translate table for that printer such that whenever you send 

"!", it is translated into "27 69 27 71". Hence, the string "!Hello World" would be 

printed in the enhanced mode. This is sometimes a neater way to drive the printer than 

making direct use of . 

 

Unsupported Printers 

Your printer may not currently be supported by the standard Dyalog APL product, and 

may require a translation table or an APL font. It is possible for you to set these up 

yourself, although you will need a manual for your printer if you are going to attempt it. 

Please ask your distributor for help and advice. 

 

Note that by default  expects to find the specified font file in the FONTS sub-

directory. If you want to use a font located elsewhere on your system, you must specify 

its full path name. 
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HP LaserJet Plus Fonts 

Four APL fonts for the HP LaserJet Plus are provided. Each font contains only the 

special APL symbols and is downloaded into font number 1301. This is then selected as 

the secondary font. All other symbols are obtained from a corresponding Roman 8 

ASCII font which is selected as the primary font. The names of the APL fonts indicate 

which ASCII font they are used with, and are as follows : 

 

 

  : Elite 10-point, portrait 

  : Elite 10-point, landscape 

  : Courier 12-point, portrait 

  : Courier 12-point, landscape 

 

 

The function  uses the larger portrait font  in conjunction with 

Courier 12 Roman 8 characters (the default LaserJet font). To use another one you can 

either edit the function, or call  directly; eg. to use the smaller landscape font 

: 

 


 

All four fonts use the same Translate Table "". This table maps  

characters to APL symbols in the four supplied fonts, and to ASCII symbols in the 

corresponding Roman 8 font provided by the printer. 

 

To obtain National Language or special characters you must edit this table to select the 

required symbols from the Roman 8 font. 

 

 

POSTSCRIPT Workspace 
Postscript printers operate in an entirely different manner from other types of printer 

and cannot be supported using the standard method described above. Instead, a special 

 workspace is provided. Full details are supplied in this workspace. 
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C H A P T E R   4    

 

APL Files 
 
 
 
 
 
 

Introduction 
 

 

Most languages store programs and data separately. APL is unusual in that it stores 

programs and data together in a workspace. 

 

This can be inefficient if your dataset gets very large; when your workspace is loaded, 

you are loading ALL of your data, whether you need it or not. 

 

It also makes it difficult for other users to access your data, particularly if you want 

them to be able to update it. 

 

In these circumstances, you must extract your data from your workspace, and write it to 

a file on disk, thus separating your data from your program. There are many different 

kinds of file format. This section is concerned with the two types of file systems 

available to you which preserve the idea that your data consists of APL objects; hence 

you can only access these types of files from within APL 

 

The two types of file systems discussed here are External Variables and Component 

Files. The first is very simple to use, since familiar APL expressions are used to access 

the file. The second has an associated set of system functions through which you access 

the file. Although this means that you have to learn a whole new set of functions in 

order to use files, you will find that they provide you with a very powerful mechanism 

to control access to your data. 

 

Read both sections before you decide on the type of file system to use. Although both 

are actually implemented in the same way internally, each is good in particular 

circumstances. 
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Let us suppose that you have written an APL system that builds a personnel database, 

containing the name, age and place of birth of each employee. Let us assume that you 

have created a variable , which is a nested vector with each element containing a 

person's name, age and place of birth: 

 


ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³ÚÄÄÄÄÄÄÄÄÂÄÄÂÄÄÄÄÄ¿³ÚÄÄÄÄÄÄÄÂÄÄÂÄÄÄÄÄÄÄÄÄ¿³ 

³³³³³³³³³³³ 
³ÀÄÄÄÄÄÄÄÄÁÄÄÁÄÄÄÄÄÙ³ÀÄÄÄÄÄÄÄÁÄÄÁÄÄÄÄÄÄÄÄÄÙ³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

Then the following APL expressions can be used to access the database: 

 

Example 1:  

Show record 2 

 


ÚÄÄÄÄÄÄÄÂÄÄÂÄÄÄÄÄÄÄÄÄ¿ 
³³³³ 
ÀÄÄÄÄÄÄÄÁÄÄÁÄÄÄÄÄÄÄÄÄÙ 
 

Example 2:  

How many people in the database? 

 



 

Example 3:  

Update Pauline's age 

 


 

Example 4:  

Add a new record to the database 

 


 

Now let's look at the two ways that we can write this APL variable data out to disk. 
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External Variables 

Overview 
The system function  associates an APL variable with a file. Whenever you 

reference the variable, data is read from the file. Whenever you assign to the variable, 

data is written to the file. (See Language Reference for more details). 

 

Let's make our database into an external variable. 

 

First, we'll associate a variable  with a new file called  using : 

 


 

What's in ? 

 





 

 has no value, since there is nothing in the file. 

 

Now we'll assign our  variable to , thus writing our data to disk: 

 


 

Now, what's the shape of ? 

 



 

Let's erase , and reassociate the file with our variable : 

 


 


 

 

We can use the same APL expressions as before to access our database, even though it's 

now on disk, not in our workspace: 
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Example 1:  

Show record 2 

 


ÚÄÄÄÄÄÄÄÂÄÄÂÄÄÄÄÄÄÄÄÄ¿ 
³³³³ 
ÀÄÄÄÄÄÄÄÁÄÄÁÄÄÄÄÄÄÄÄÄÙ 
 

Note that if the size of the variable is greater than 8Kb and it is nested, indexing only 

accesses the part that it needs. Hence, in this example, only record 2 is read into the 

workspace, NOT the whole database. 

 

Example 2:  

How many people in the database? 

 



 

Example 3:  

Correct Pauline's age: 

 


 

Example 4:  

Add a new record to the database: 

 


 

Note that references to the whole variable read or write the ENTIRE file. 
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The following tables shows how external variable usages correspond to standard file 

operations, and non-standard ones. 

 

File Operation External Variable Expression 

Create a new file  

Open existing file  

Read record from file  

Write record to file   

Append record to file  

Which file is open  

Close the file  

External Variables and Standard File Operations 

 

 

File Operation External Variable Expression 

Reverse the file  

Sort file on age  

Drop first record  

External Variables and Non-Standard File Operations 

 

But remember, references to the whole variable read or write the ENTIRE file, and that 

although it seems simple to sort an entire file, it's going to take quite a while to do it if 

the file consists of 10,000 records! 

 

 

Sharing External Variables 
If you are working in a network, you may want to make your database available to other 

users in the system.  

 

External variables may be EXCLUSIVE or SHARED. An exclusive variable can only 

be accessed by the owner of the file. A shared external variable may be accessed 

(concurrently) by other users. Access to an exclusive variable is faster than to a shared 

one because APL does not have to flush back or refresh disk buffers between file 

accesses. An external variable is always created as EXCLUSIVE. You can change the 

access control using a Dyalog APL utility program XVAR.EXE. 
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Controlling Multi-User Access 
Dyalog APL contains mechanisms that prevent data getting mixed up if two users 

update an external variable at the same time. However, it is the programmer's 

responsibility to control the logic of multi-user updates. Both types of file system use 

the same facility, , to achieve this 

 

Be careful when you make an association with a variable. Remember that the variable 

takes the value of the file on association, not the other way around. Consider the 

example below: 

 



 



 





 

If you want to write existing data to a file, use a temporary variable to make the 

association: 

 



 



 


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Component Files 

Introduction 
The APL Component File System is a more formal file system than External Variables. 

You may already be familiar with Component File Systems offered with other versions 

of APL; this version is compatible with APL*PLUS, with the exception of the slippery 

tie facility, and is very similar to the version offered by SHARP APL. 

 

Overview 
A component file is a data file maintained by Dyalog APL. It contains a series of APL 

arrays known as components which are accessed by reference to their relative position 

or component number within the file. Component files are just like other data files and 

there are no special restrictions imposed on names or sizes. 

 

A set of system functions is supplied to perform a range of file operations. These 

provide facilities to create or delete files, and to read and write components. Facilities 

are also provided for multi-user access, including the capability to determine who may 

do what, and file locking for concurrent updates. 

 

Tying and Untying Files 
To access an existing component file it must be tied, i.e. opened for use. The tie may be 

exclusive (single-user access) or shared (multi-user access). A file is untied, i.e. 

closed, using  or on terminating Dyalog APL. File ties survive , 

 and  operations. 

 

Tie Numbers 
A file is tied by associating a file name with a tie number. Tie numbers are integers in 

the range  1 - 2147483647 and, you can supply one explicitly, or have the interpreter 

allocate the next available one by specifying 0. The system functions which tie files 

return the tie number as a ‘shy’ result. 

 

Creating and Removing Files 
A component file is created using  which automatically ties the file for 

exclusive use. A newly created file is empty, i.e. contains 0 components. A file is 

removed with , although it must be exclusively tied to do so. 
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Adding and Removing Components 
Components are added to a file using  and removed using . 

Component numbers are allocated consecutively starting at 1. Thus a new component 

added by  is given a component number which is one greater that that of the 

last component in the file. Components may be removed from the beginning or end of 

the file, but not from the middle. Component numbers are therefore contiguous. 

 

Reading and Writing Components 
Components are read using  and overwritten using . There are no 

restrictions on the size or type of array which may replace an existing component. 

Components are accessed by component number, and may be read or overwritten at 

random. 

 

Component Information 
In addition to the data held in a component, the user ID that wrote it and the time at 

which it was written is also recorded. This control information is useful in providing an 

audit trail and in facilitating partial backups of components that have changed. 

 

Multi-User Access 
 ties a file for shared (i.e. multi-user) access. This kind of access would be 

appropriate for a multi-user UNIX system, a network of single user PCs, or multiple 

APL tasks under Microsoft Windows. 

 

 provides the means for the user to temporarily prevent other co-operating 

users from accessing one or more files. This is necessary to allow a single logical 

update involving more than one component, and perhaps more than one file, to be 

completed without interference from another user.  is applicable to External 

Variables as well as Component Files 
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File Access Control 
There are two levels of file access control. As a regular data file, the operating system 

read/write controls for owner and other users apply. In addition, Dyalog APL manages 

its own access controls using the access matrix. This is an integer matrix with 3 

columns and any number of rows. Column 1 contains user numbers, column 2 an 

encoding of permitted file operations, and column 3 passnumbers. Each row specifies 

which file operations may be performed by which user(s) with which passnumber. 

 

User Number 

This is a number which is defined by the aplnid parameter.   If you intend to use 

Dyalog APL’s access matrix to control file access in a multi-user environment, it is 

desirable to allocate to each user, a distinct user number. However, if you intend to 

rely on under-lying operating system controls, allocating a user number of 0 to everyone 

is more appropriate. A user number of 0 (which is the installation default), causes APL 

to circumvent the access matrix mechanism described below. 

 

Permission Code 

This is an integer representation of a boolean mask. Each bit in the mask indicates 

whether or not a particular file operation is permitted as follows: 

 


ÚÄÄÂÄÄÂÄÄÂÄÄÂÄÄÂÄÂÄÂÄÂÄÂÄÂÄÂÄÂÄÂÄ¿ 

³³³³³³³³³³³³³³³ 
ÀÄÄÁÄÄÁÄÄÁÄÄÁÄÄÁÄÁÄÁÄÁÄÁÄÁÄÁÄÁÄÁÄÙ

³³³³³³³³³³³³ 
³³³³³³³³³³³ÀÄÄÄÄ
³³³³³³³³³³ÀÄÄÄÄÄÄ
³³³³³³³³³ÀÄÄÄÄÄÄÄÄ
³³³³³³³³ÀÄÄÄÄÄÄÄÄÄÄ
³³³³³³³ÀÄÄÄÄÄÄÄÄÄÄÄÄ
³³³³³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³³³³³³ 
³³³³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³³³³³ 
³³³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
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For example, if bits 1, 4 and 6 are set and all other relevant bits are zero only , 

 and  are permitted. A convenient way to set up the mask is to sum 

the access codes associated with each operation. 

 

For example, the value 41 (1+8+32) authorises ,  and . A 

value of  (all bits set) permits all operations. Thus by subtracting the access codes of 

operations to be forbidden, it is possible to permit all but certain types of access. For 

example, a value of  permits all operations except 

 and . Note that the value of unused bits is ignored. Any non-zero 

permission code allows  and . , , , 

 and  are not subject to access control. Passnumbers may also be 

used to establish different levels of access for the same user. 

 

When the user attempts to tie a file using  or  a row of the access matrix 

is selected to control this and subsequent operations. 

 

If the user is the owner, and the owner's user ID does not appear in the access matrix, 

the value () is conceptually appended to the access matrix. This ensures 

that the owner has full access rights unless they are explicitly restricted. 

 

The chosen row is the first row in which the value in column 1 of the access matrix 

matches the user ID and the value in column 3 matches the supplied passnumber which 

is taken to be zero if omitted. 

 

If there is no matching row and the user is the owner, no access is granted and the tie 

fails with . If there is no matching row and the user is not the 

owner, the access matrix is rescanned for the first row with a zero (anybody but the 

owner) in column 1 and a matching passnumber in column 3. If such a row does not 

exist, no access is granted and the tie fails with . 

 

Once the applicable row of the access matrix is selected, it is used to verify all 

subsequent file operations. The passnumber used to tie the file MUST be used for every 

subsequent operation. Secondly, the appropriate bit in the permission code 

corresponding to the file operation in question must be set. If either of these conditions 

are broken, the operation will fail with . 
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If the access matrix is changed while a user has the file tied, the change takes immediate 

effect. When the user next attempts to access the file, the applicable row in the access 

matrix will be reselected subject to the supplied passnumber being the same as that used 

to tie the file. If access with that password is rescinded the operation will fail with 

. 

 

When a file is created using , the access matrix is empty. At this stage, the 

owner has full access with passnumber 0, but no access with a non-zero passnumber. 

Other users have no access permissions. Thus only the owner may initialise the access 

matrix. 

 

User 0 
If a user has an aplnid of 0, the access matrix and supplied passnumbers are ignored. 

This user is granted full and unrestricted access rights to all component files, subject 

only to underlying operating system restrictions. 

 

General File Operations 
 gives a list of component files in a given directory.  and  

gives a list of the names and tie numbers of tied files. These general operations which 

apply to more than one file are not subject to access controls. 

 



250 Dyalog APL/W User Guide 

 

Component File System Functions 
Please see Language Reference for full details of the syntax of these system functions. 

 

 

General 

  Report file system availability 

 

File Operations 

  Create a file 

   Tie an existing file (exclusive) 

   Tie an existing file (shared) 

  Untie file(s) 

  Erase a file 

  Rename a file 

 

File information 

   Report tie numbers of tied files 

  Report names of tied files 

   Report names of component files 

   Report size of file 

 

Writing to the file 

  Append a component to the file 

  Replace an existing component 

 

Reading from a file 

   Read a component 

   Read component information 

 

Manipulating a file 

   Drop a block of components 

  Change file size (forces a compaction) 

 

Access manipulation 

   Set file access matrix 

   Read file access matrix 

 

Control multi-user access 

   Hold file(s) - see later section for details 
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Using the Component File System 
Let's build a component file to hold our personnel database. 

 

First, we must make sure that the component file system is available to us. Unless you 

are using the FSCB control mechanism, there should never be any need to issue this 

command (see Component File Control Mechanisms for more details): 

 



 

Create a new file, giving the file name, and the number you wish to use to identify it 

(the file tie number): 

 


 

If the file already exists, or you have already used this tie number, then APL will 

respond with the appropriate error message. 

 

Now write the data to the file. We could write a function that loops to do this, but it is 

neater to take advantage of the fact that our data is a nested vector, and use each (). 

 


 

Now we'll try our previous examples using this file. 

 

Example 1:  

Show record 2 

 


ÚÄÄÄÄÄÄÄÂÄÄÂÄÄÄÄÄÄÄÄÄ¿ 
³³³³ 
ÀÄÄÄÄÄÄÄÁÄÄÁÄÄÄÄÄÄÄÄÄÙ 
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Example 2:  

How many people in our database? 

 




 


 

The fourth element of  indicates the file size limit. Dyalog APL does not 

impose a file size limit, although your operating system may do so, but the concept is 

retained in order to make this version of Component Files compatible with others. 

 

Example 3:  

Update Pauline's age 

 




 

Example 4:  

Add a new record 

 


 

Example 5:  

Rename our file 

 


 

Example 6:  

Tie an existing file; give file name and have the interpreter allocate the next available tie 

number. 

 



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Example 7:  

Give everyone access to the PERSONNEL file 

 


 

Example 8:   

Set different permissions on SALARIES. 

 





 


 

Example 9:   

Report on file names and associated numbers 

 




 

Example 10:  

Untie all files 

 


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Programming Techniques 
The techniques discussed in this section apply to both types of file structure. 

 

Controlling Multi-User Access 
Obviously, Dyalog APL contains mechanisms that prevent data getting mixed up if two 

users update a file at the same time. However, it is the programmer's responsibility to 

control the logic of multi-user updates. Both types of file systems use the same facility, 

, to achieve this.  

 

For example, suppose two people are updating our database at the same time. The first 

checks to see if there is an entry for , sees that there isn't so adds a new 

record. Meanwhile, the second user is checking for the same thing, and so also adds a 

record for . Each user would be running code similar to that shown below : 

 









 









 

The system function  provides the means for the user to temporarily prevent 

other co-operating users from accessing one or more files. This is necessary to allow a 

single logical update, perhaps involving more than one record or more than one file, to 

be completed without interference from another user. 
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The code above is replaced by that below: 

 










 










 

Successive s on a file are queued by Dyalog APL; once the first  is 

released, the next on the queue holds the file. s are released by return to 

immediate execution, by , or by erasing the external variable. 

 

It is easy to misunderstand the effect of . It is NOT a file locking mechanism 

that prevents other users from accessing the file. It only works if the tasks that wish to 

access the file co-operate by queuing for access by issuing s. It would be very 

inefficient to issue a  on a file then allow the user to interactively edit the data 

with the hold in operation. What happens if he goes to lunch? Any other user who wants 

to access the file and cooperates by issuing a  would have to wait in the queue 

for 3 hours until the first user returns, finishes his update and his  is released. It 

is usually more efficient (as well as more friendly) to issue s around a small 

piece of critical code. 

 

Suppose we had a control file associated with our personnel data base. This control file 

could be an external variable, or a component file. In both cases, the concept is the 

same; only the commands needed to access the file are different. In this example, we 

will use a component file: 

 





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Now we'll allow our man that likes long lunch breaks to edit the file, but will control the 

hold in a more efficient way: 

 





























 

Component 1 of our CONTROL file acts as a control vector. Its length is set equal to 

the number of components in the PERSONNEL file, and an element is set to 1 if a user 

wishes to access the corresponding data component. Only the control file is ever subject 

to a , and then only for a split-second, with no user inter-action being 

performed whilst the hold is active. 

 

When the first user runs the function, the relevant entry in the control vector will be set 

to 1. If a second user accesses the database at the same time, he will have to wait briefly 

whilst the control vector is updated. If he wants the same component as the first user, he 

will be told that it is in use, and will be given the opportunity to edit something else. 

 

This simple mechanism allows us to lock the components of our file, rather the than 

entire file. You can set up more informative control vectors than the one above; for 
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example, you could easily put the user name into the control vector and this would 

enable you to tell the next user who is editing the component he is interested in. 
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File Design 
Our personnel database could be termed a record oriented system. All the information 

relating to one person is easily obtained, and information relating to a new person is 

easily added, but if we wish to find the oldest person, we have to read ALL the records 

in the file.  

 

It is sometimes more useful to have separate components, perhaps stored on separate 

files, that hold indexes of the data fields that you may wish to search on. For example, 

suppose we know that we always want to access our personnel database by name. Then 

it would make sense to hold an index component of names: 

 

 




 




 

Then if we want to find Pauline's data record: 

 




 

There are many different ways to structure data files; you must design a structure that is 

the most efficient for your application. 
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Internal Structure 
If you are going make a lot of use of APL files in your systems, it is useful for you to 

have a rough idea of how Dyalog APL organises and manages the disk area used by 

such files.  

 

The internal structure of external variables and component files is the same, and the 

examples given below apply to both. 

 

Consider a component file with 3 components: 

 



 

Dyalog APL will write these components onto contiguous areas of disk: 

 

ÚÄ¿ÚÄ¿ÚÄ¿ 
³³³³³³ 
ÃÄÁÄÄÄÅÄÁÄÄÄÅÄÁÄÄÄÄÄ¿ 

³³³³ 
ÀÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÄÄÙ 

 

Replace the second component with something the same size: 

 


 

This will fit into the area currently used by component 2. 

 

ÚÄ¿ÚÄ¿ÚÄ¿ 
³³³³³³ 
ÃÄÁÄÄÄÅÄÁÄÄÄÅÄÁÄÄÄÄÄ¿ 

³³³³ 
ÀÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÄÄÙ 

 

If your system uses fixed length records, then the size of your components never 

change, and the internal structure of the file remains static. 
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However, suppose we start replacing larger data objects: 

 


 

This will not fit into the area currently assigned to component 1, so it is appended to the 

end of the file. Dyalog APL maintains internal tables which contain the location of each 

component; hence, even though the components may not be physically stored in order, 

they can always be accessed in order. 

 

ÚÄ¿ÚÄ¿ÚÄ¿ 
³³³³³³ 
ÚÄÄÄÄÄÅÄÁÄÄÄÅÄÁÄÄÄÄÄÅÄÁÄÄÄÄÄÄÄÄÄÄ¿ 

³³³³³ 
ÀÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

The area that was occupied by component 1 now becomes free. 

 

Now we'll replace component 3 with something bigger: 

 


 

Component 3 is appended to the end of the file, and the area that was used before 

becomes free: 

 

ÚÄ¿ÚÄ¿ÚÄ¿ 
³³³³³³ 
ÚÄÄÄÄÄÅÄÁÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÅÄÁÄÄÄÄÄÄÄÄÄÄÅÄÁÄÄÄÄÄÄÄÄ¿ 

³³³³³³ 
ÀÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ 

 

Dyalog APL keeps tables of the size and location of the free areas, as well as the actual 

location of your data. Now we'll replace component 2 with something bigger: 

 


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Free areas are used whenever possible, and contiguous holes are amalgamated. 

 

ÚÄ¿ÚÄ¿ÚÄ¿ 
³³³³³³ 
ÚÄÄÄÄÄÄÄÄÄÄÄÅÄÁÄÄÄÄÂÄÄÄÄÄÅÄÁÄÄÄÄÄÄÄÄÄÄÅÄÁÄÄÄÄÄÄÄÄ¿ 

³³³³³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ 

 

You can see that if you are continually updating your file with larger data objects, then 

the file structure can become fragmented. At any one time, the disk area occupied by 

your file will be greater than the area necessary to hold your data. However, free areas 

are constantly being reused, so that the amount of unused space in the file will seldom 

exceed 30%. 

 

Whenever you issue a monadic  command on a component file, Dyalog 

APL COMPACTS the file; that is, it restructures it by reordering the components and 

by amalgamating the free areas at the end of the file. It then truncates the file and 

releases the disk space back to the operating system (note that some versions of UNIX 

do not allow the space to be released). For a large file with many components, this 

process may take a significant time. 

 

There is no equivalent command to compact an external variable. 
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Component File Control Mechanisms 
 

 

Introduction 
Three different component file control mechanisms are provided. You may choose 

which of these is to be used from the Network section of the Configuration Dialog box 

as shown below. However, if you intend to share files with other users it is essential that 

all users choose the same mechanism. Failure to do so will result in damaged files and 

loss of data. 

 

 

 
 

Component File options  
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Default 

The default control mechanism employs standard DOS file facilities and is the 

recommended option for use under all versions of Microsoft Windows. This mechanism 

is applied if the File_Control parameter is set to 2. 

 

 

FSCB in file 

This option is provided to allow you to share component files with users running earlier 

Versions of Dyalog APL. It may also be applicable in networks where the standard 

DOS file facilities to not apply or are unreliable. For example, at the time of writing, a 

fault in the Microsoft Novell client software for Windows NT prevents the use of the 

default control mechanism (the equivalent client from Novell operates correctly). 

 

If you choose this option, the File System Control Block (FSCB) is a single control file 

which normally resides on a network server. The name of the file, which must be 

accessible by all users for read and write operations, is defined by the aplfscb 

parameter. The FSCB file records information about system-wide component file ties 

and holds and is dynamically updated whenever any APL application uses , 

, , , , . The FSCB file is also used by  

to administer access to External Variables. This mechanism is applied if the 

File_Control parameter is set to 1. 

 

The use of this option is discussed in detail below. Under normal circumstances, it 

meets all design criteria. However, it has the disadvantage that it does not recover 

automatically when an APL session that has component files tied terminates 

abnormally. If this happens, it is necessary to reset the FSCB file manually. 

 

 

FSCB in memory 

This option is suitable for use if you are certain that you will never need to share files 

with other users nor between two APL sessions on your PC. The mechanism is 

essentially the same as the FSCB in file, except that it is implemented in memory and 

provides the best performance of the three control mechanisms available. This 

mechanism is applied if the File_Control parameter is set to 0. 
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The FSCB File 
 

How it Works 
Consider the multi-user environment shown below: 

 

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³³³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 





ÚÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄ¿ 
³³³³³³ 
ÀÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÙ 
 

Here there are two APL processes running. APL1 has exclusively tied the INDEX file, 

and has share-tied the PERSONNEL file, then issued a . APL2 has share-tied 

the PERSONNEL file and the SALARIES file. In this case, the FSCB would contain 

entries similar to those shown below: 

 

ÚÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄ¿ 
³³³ 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄ´ 

³³³³ 
³³³³ 
³³³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÙ 

 

This table is amended every time one of the file functions shown below are used: 

 




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Error Conditions 
 


 

In a PC network, or in a single-processor Unix environment, if the FSCB file is missing 

or inaccessible (restricted access permissions) the report 

 (Error code 28) will be given. The same error will 

occur under NFS if the aplfscb "daemon" is not running. 

 

 


 

The FSCB file has a limited capacity and when that capcity is reached the report 

 (Error code 30) will be given. 

 

 


 

A  error is reported if you attempt to tie a file which another user has 

exclusively tied. However, it is possible to get spurious  errors in a 

network for the following reason. 

 

If an APL session has component files tied or has External Variables associated, and 

terminates abnormally, the FSCB will continue to record the file ties, even though the 

session is no longer running. To prevent another user (or even the same application 

restarted) from getting spurious  errors, APL checks whether the process 

flagged as having a file tied is actually running. If not, the entry is cleared and the new 

tie honoured. 

 

In a networked environment, it is not possible for a process running on one node to 

check the status of a process running on another. If a node with component files tied 

crashes, its file ties will remain (incorrectly) recorded in the FSCB until either that node 

itself attempts to re-tie the files or until the FSCB is re-initialised. 
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Limitations 

File Tie Quota 

The File Tie Quota is the maximum number of files that a user may tie concurrently. 

Dyalog APL itself allows a maximum of 128 under Unix and Windows, although in 

either case your installation may impose a lower limit. When an attempt is made to 

exceed this limit, the report  (Error code 31) is given. On a UNIX 

system, there is a system-wide and a per-user limit on the number of open file 

descriptors. On many systems, the per-user limit is 20, and the system-wide limit about 

100. Both limits are usually parameters specified when Unix is installed. Under 

Windows, the maximum number of open files permitted is specified by the "FILES=" 

statement in CONFIG.SYS. 

 

File Name Quota 

Dyalog APL records the names of each user's tied files in a buffer of 5120 bytes. When 

this buffer is full, the report  (Error code 32) will be 

given. This is only likely to occur if long pathnames are used to identify files. 
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The Effect of Buffering 
Disk drives are fairly slow devices, so most operating systems take advantage of a 

facility called buffering. This is shown in simple terms below: 

 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³ÚÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄ¿ 
³³³³³³ 
³³ÀÄÄÄÄÄÄÄÄÙ³³ 
³³ÀÄÄÄÄÄÄÄÄÄÙ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

When you issue a write to a disk area, the data is not necessarily sent straight to the 

disk. Sometimes it is written to an internal buffer (or cache), which is usually held in 

(fast) main memory. When the buffer is full, the contents are passed to the disk. This 

means that at any one time, you could have data in the buffer, as well as on the disk. If 

you machine goes down whilst in this state, you could have a partially updated file on 

the disk. In these circumstances, the operating system generally recovers your file 

automatically. 

 

If this facility is exploited, it offers very fast file updating. For systems that are I/O 

bound, this is a very important consideration. However, the disadvantage is that whilst it 

may appear that a write operation has completed successfully, part of the data may still 

be residing in the buffer, waiting to be flushed out to the disk. It is usually possible to 

force the buffer to empty; see your operating system manuals for details (UNIX 

automatically invokes the sync command every few seconds to flush its internal 

buffers). 

 

Dyalog APL exploits this facility, employing buffers internal to APL as well as making 

use of the system buffers. Of course, these techniques cannot be used when the file is 

shared with other users; obviously, the updates must be written immediately to the disk. 

However, if the file is exclusively tied, then several layers of buffers are employed to 

ensure that file access is as fast as possible. 

 

You can ensure that the contents of all internal buffers are flushed to disk by issuing 

 at any time. 
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APL File Integrity Check 
qfsck is an auxiliary processor that checks the internal structure of an APL file. 

 

qfsck defines two external functions,  and . The function  performs 

the integrity check. If the check fails for some reason, an error code is signalled, which 

may be trapped. The function  returns the relevant error message that corresponds 

to a given error number.  

 

The function  is monadic, and takes as an argument a character vector specifying 

the pathname of the file to be checked. Note that under Windows, the file extension 

.DCF is not assumed and must be supplied.  returns its argument as a shy result, 

but signals an error and exits if any fault is detected in the structure of the component 

file. 

 

The function  is monadic, and takes as a single numeric argument, specifying an 

event code.  returns a character vector containing the event message 

corresponding to the given event code. If an invalid event code is supplied to , 

then  returns the character vector 'Unknown event code'. 

 

 

Error Reports 
If a problem is encountered by , one of the event codes below will be signalled. 

If this event code is supplied to , the associated error report will be returned. 

 

Error Code   Error Report 

      260   Space not accounted for 

      261   Error or unexpected EOF reading file 

      262   Unable to open file 

      263   Invalid magic number 

      264   Incorrect index tree depth 

      265   Block overlap 

      266   Pointer out of range 

      267   Component count wrong 

      268   Too large to check 

      269   Address tree not ordered 

      270   Span tree not ordered 

      271   Address tree not balanced 

      272   Span tree not balanced 

      273   Address tree/Span tree totals differ 

      274   Address tree/Span tree contents differ 
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Operating System Commands 
APL files are treated as normal data files by the operating system, and may be 

manipulated by any of the standard operating system commands. 

 

However, you must be aware of the possible effects of manipulating APL files outside 

APL. Please note that these are not only applicable to APL; any system expects its files 

to be accessed only by co-operating tasks. 

 

Do not use operating system commands to copy, erase or move component files that are 

tied and in use by an APL session. 

 

 

 

Error Messages 
There is a set of APL error messages associated with the APL file system. These are 

fully documented in the Language Reference. Most of the messages are self-

explanatory, but some of those that relate to external variables can be confusing: 

 

 


 

You have associated a variable with a new file that as yet has no value. 

 

 


 

You have tried to associate a variable with an invalid file name. 

 

 


 

You have already associated this file with a variable. 

 

 


 

You do not have access to this file. Ask the owner to give you access permission, using 

the appropriate operating system command.
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Error Trapping 
 
 
 
 
 
 

Error Trapping Concepts 
The purpose of this section is to show some of the ways in which the ideas of error 

trapping can be used to great effect to change the flow of control in a system. 

 

Most APLs have error trapping facilities in one form or another, but this section 

discusses the facilities available to a Dyalog APL programmer. 

 

First, we must have an idea of what is meant by error trapping. We are all used to 

entering some duff APL code, and seeing a (sometimes) rather obscure, esoteric error 

message echoed back: 

 





 

Now, these sorts of error messages are fine for us clever APL programmers, but 

meaningless to most of our users. We need to find a way to bypass the default action of 

APL, so that we can take an action of our own. 

 

Every error message reported by Dyalog APL has a corresponding error number (see 

Figure 1). Many of these error numbers plus messages are common across all versions 

of APL. We can see that the code for  is 11, whilst  

has code 5. 

 

Dyalog APL provides two distinct but related mechanisms for the trapping and control 

of errors. The first is based on the control structure:  ... , and the 

second, on the system variable: . The control structure is easier to administer and 

so is recommended for normal use, while the system variable provides slightly finer 

control and may be necessary for specialist applications. 
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Error Codes 

Code Description 

0 Any error in the range 1-999 

1 WS FULL 

2 SYNTAX ERROR 

3 INDEX ERROR 

4 RANK ERROR 

5 LENGTH ERROR 

6 VALUE ERROR 

7 FORMAT ERROR 

10 LIMIT ERROR 

11 DOMAIN ERROR 

12 HOLD ERROR 

16 NONCE ERROR 

18 FILE TIE ERROR 

19 FILE ACCESS ERROR 

20 FILE INDEX ERROR 

21 FILE FULL 

22 FILE NAME ERROR 

23 FILE DAMAGED 

24 FILE TIED 

25 FILE TIED REMOTELY 

26 FILE SYSTEM ERROR 

28 FILE SYSTEM NOT AVAILABLE 

30 FILE SYSTEM TIES USED UP 

31 FILE TIE QUOTA USED UP 

32 FILE NAME QUOTA USED UP 

34 FILE SYSTEM NO SPACE 

35 FILE ACCESS ERROR - CONVERTING FILE 

38 FILE COMPONENT DAMAGED 

Figure 1 Error codes 
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52 FIELD CONTENTS RANK ERROR 

53 FIELD CONTENTS TOO MANY COLUMNS 

54 FIELD POSITION ERROR 

55 FIELD SIZE ERROR 

56 FIELD CONTENTS/TYPE MISMATCH 

57 FIELD TYPE/BEHAVIOUR UNRECOGNISED 

58 FIELD ATTRIBUTES RANK ERROR 

59 FIELD ATTRIBUTES LENGTH ERROR 

60 FULL-SCREEN ERROR 

61 KEY CODE UNRECOGNISED 

62 KEY CODE RANK ERROR 

63 KEY CODE TYPE ERROR 

70 FORMAT FILE ERROR 

72 NO PIPES 

76 PROCESSOR TABLE FULL 

84 TRAP ERROR 

200-499 Reserved for distributed auxiliary processors 

500-999 User-defined errors 

1000 Any error in range 1001-1006 

1001 Stop vector 

1002 Weak interrupt 

1003 INTERRUPT 

1005 EOF INTERRUPT 

1006 TIMEOUT 

1007 RESIZE ( window) 

1008 DEADLOCK 

Figure 1  Error codes (continued) 
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Last Error number and Diagnostic Message 
Dyalog APL keeps a note of the last error that occurred, and provides this information 

through system functions: ,  and . 

 





 

Error Number for last occurring error: 

 



 

Error Message associated with code 11: 

 



 

 (Diagnostic Message) is a 3 element nested vector containing error message, 

expression and caret: 

 



 

Use function  to show structure: 

 







 

Mix () of this vector produces a matrix that displays the same as the error message 

produced by APL: 

 





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Error Trapping Control Structure 
You can embed a number of lines of code in a  control structure within a defined 

function. 

 







 

Now, whenever any error occurs in one of the enclosed lines, or in a function called 

from one of the lines, processing stops immediately and control is transferred to the line 

following the . The 0 argument to , in this case represents any error. 

To trap only specific errors, you could use a vector of error numbers: 

 


 

Notice that in this case, no extra lines are executed after an error. Control is passed to 

line [6] either when an error has occurred, or if all the lines have been executed without 

error. If you want to execute some code only after an error, you could re-code the 

example like this: 











 

Now, if an error occurs in lines , (or in a function called from those lines), 

control will be passed immediately to the line following the  statement. On the 

other hand, if all the lines between  and  complete successfully, control 

will pass out of the control structure to (in this case) line [9].  
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The final refinement is that specific error cases can be accommodated using 

 constructs in the same manner as the  control structure. 

 











 

Note that  can be used in conjunction with  described below. 

 

Traps can be nested. In the following example, code in the inner trap structure attempts 

to tie a component file, and if unsuccessful, tries to create one. In either case, the tie 

number is then passed to function: . If an error other than 22 

() occurs in the inner trap structure, or an error occurs in function 

 (or any of its called function), control passes to line immediately to 

line [9]. 

 











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Trap System Variable:  
The second way of trapping errors is to use the system variable: . , can be 

assigned a nested vector of trap specifications. Each trap specification is itself a nested 

vector, of length 3, with each element defined as: 

 

 

 

list of error numbers(s) : The error numbers we are 

     interested in. 

 

action code  : Either  (Execute) or 

      (Cut Back). There 

     are others, but they are 

     seldom used. 

 

action to be taken : APL expression, usually a 

     branch statement or a 

     call to an APL function. 

 

 

So a single trap specification may be set up as: 

 


 

and a multiple trap specification as: 

 


 

The action code  tells APL that you want your action to be taken in the function in 

which the error occurred, whereas the code  indicates that you want your action to be 

taken in the function where the  was localised. If necessary, APL must first 

travel back up the execution stack (cut-back) until it reaches that function. 
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Example Traps 
These action codes are best illustrated by example. 

 

Dividing by Zero 
Let's try setting a  on : 

 



 

When we enter: 

 


 

APL executes the expression, and notes that it causes an error number 11. Before 

issuing the standard error, it scans its  table, to see if you were interested enough 

in that error to set a trap; you were, so APL executes the action specified by you: 

 



 

Let's reset our : 

 


 

and write a defined function to take the place of the primitive function : 

 




 

Then run it: 

 





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Let's edit our function, and include a localised : 

 












 

Running the function with good and bad arguments has the desired effect: 

 



 



 

 

 is a variable like any other, and since it is localised in , it is only effective 

in  and any other functions that may be called by . So .... 

 





 

still gives an error, since there is no trap set in the global environment. 
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Other Errors 
What happens to our function if we run it with other duff arguments: 

 





 

Here is an error that we have taken no account of. 

 

Change  to take this new error into account: 

 














 


 



 

But here's yet another problem that we didn't think of: 

 





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Global Traps 
Often when we are writing a system, we can't think of everything that may go wrong 

ahead of time; so we need a way of catching "everything else that I may not of thought 

of". The error number used for "everything else" is zero: 

 


 

Set a global trap: 

 


 

And run the function: 

 



 

In this case, when APL executed line 4 of our function , it encountered an error 

number 4 (). It searched the local trap table, found nothing relating to 

error 4, so searched further up the stack to see if the error was mentioned anywhere else. 

It found an entry with an associated Execute code, so executed the appropriate action 

AT THE POINT THAT THE ERROR OCCURRED. Let's see what's in the stack: 

 



 





 

So although our action has been taken, execution has stopped where it normally would 

after a . 

 



282 Dyalog APL/W User Guide 

 

Dangers 
We must be careful when we set global traps; let's call the non-existent function  

whenever we get an unexpected error: 

 




 

Nothing happens, since APL traps a  on line 4 of , so executes the 

trap statement, which causes a , which activates the trap action, which 

causes a , which .... etc. etc. If we had also chosen to trap on 1000 (ALL 

INTERRUPTS), then we'd be in trouble! 

 

Let's define a function : 

 











 

Now, whenever we run our system and an unexpected error occurs, our  function 

will be called. 

 



 


 





 

The system administrator can then load , look at the SI stack, discover the 

problem, and fix it. 
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Looking out for Specific Problems 
In many cases, you can of course achieve the same effect of a trap by using APL code to 

detect the problem before it happens. Consider the function , which checks 

to see if a file already exists before it tries to access it: 

 

















 

This function executes the same code whether the file name is right or wrong, and it 

could take a while to get all the file names in your directory. It would be neater, and 

more efficient to take action ONLY when the file name is wrong: 

 












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Cut-Back versus Execute 
Let us consider the effect of using Cut-Back instead of Execute. Consider the system 

illustrated below, in which the function  gives the user the option of 4 reports 

to be generated: 

 


ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÁÄÄÄÂÄÄÄÄÄÄÄ¿ 
³³³³ 

³ 
ÚÄÄÄÄÅÄÄÄÄ¿ 
³³³ 

 

where  looks something like this: 

 


















 

Suppose the user chooses , and an unexpected error occurs in . 

 

The good news is that the System Administrator gets a snapshot copy of the workspace 

that he can play about with: 

 



 




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

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



 




 

The bad news is, our user is locked out of the whole system, even though it may only be 

 that has a problem. We can get around this by making use of the CUT-BACK 

action code. 

 


























 

Suppose the user runs this version of  and chooses . When the 

unexpected error occurs in , APL will check its trap specifications, and see that the 

relevant trap was set in  with a cut-back code. APL therefore cuts back the 

stack to the function in which the trap was localised, THEN takes the specified 

action. Looking at the SI stack above, we can see that APL must jump out of , then 

, then , to return to line 7 of ; THEN it takes the specified action. 

 



  Chapter 5: Error Trapping 287 

 

Signalling Events 
It would be useful to be able to employ the idea of cutting back the stack and taking an 

alternative route through the code, when a condition other than an APL error occurs. To 

achieve this, we must be able to trap on errors other than APL errors, and we must be 

able to define these errors to APL. We do the former by using error codes in the range 

500 to 999, and the latter by using . 

 

Consider our system; ideally, when an unexpected error occurs, we want to save a 

snapshot copy of our workspace (execute  in place), then immediately jump back to 

 and reduce our options. We can achieve this by changing our functions a little, 

and using : 

 


























 







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



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Now when the unexpected error occurs, the first trap specification catches it, and the 

 function is executed in place. Instead of logging the user off as before, an error 500 

is signalled to APL. APL checks its trap specifications, sees that 500 has been set in 

 as a cut-back, so cuts back to  before branching to . 

 

Flow Control 
Error handling, which employs a combination of all the system functions and variables 

described, allows us to dynamically alter the flow of control through our system, as well 

as allow us to handle errors gracefully. It is a very powerful facility, which is simple to 

use, but is often neglected. 
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C H A P T E R   6    

 

Utilities, Workspaces & Tutorials 
 
 
 
 
 
 

XUTILS AP (C Utility Functions) 

Introduction 
The XUTILS Auxiliary Processor provides a set of fast utility functions written in C. 

Starting the Auxiliary Processor causes the following External Functions to be defined 

in your workspace. Each of these is described fully in the following sections. 

 

 

 : Returns the zero-origin index in  of a 

   character array. 

 

 : Converts matrices to vectors and vice-versa. 

 

 : Delimited blank removal. 

 

 : Returns the internal hexadecimal 

   representation of an array. 

 

 : Converts a character linelist to a matrix. 

 

 : Converts a character array to a vector of 

   vectors. 

 

 : Converts a character array to a linelist. 

 

 : String search and replacement. 

 

 : Converts an array of character vectors to 

   a line-list. 
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Using XUTILS 
The Auxiliary Processor is invoked by: 

 


 

The left argument is a simple character vector containing the name of the file () 

containing the XUTILS auxiliary processor. 

 

The right argument is relevant only in the UNIX environment and is ignored in Dyalog 

APL/W. 

 
 

  

Returns the origin zero index of a character array in . 

 

 must be a simple character array. The result has the same rank and shape as  but 

with each character replaced by its zero origin index in . 

 

Example: 





 





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  

Converts matrices to vectors and vice versa.  

 

 must be a simple matrix, vector or scalar. , if present, must be a simple scalar or 1 or 

2 element vector, of the same type as . 

 

 defines the delimiter and fill element in . If it is a scalar or 1 element vector it 

specifies the delimiter. If it is a 2 element vector the first element specifies the delimiter 

and the second specifies the fill element. The default value for the delimiter and fill 

element is the prototype of . 

 

If  is a vector it is taken to be a number of subvectors separated by the delimiter. The 

result in this case will be a matrix with one row more than the number of delimiters in 

, and with as many columns as 's longest subvector. The rows are left justified and 

padded with fill elements as necessary. If  is a matrix it is taken to contain one 

subvector per row. 

 

The result is a vector. Each row, from the left to the last non-fill element is moved to the 

result, with all but the last row being terminated by a delimiter. 

 

Examples: 






 





 



 
 


 


 



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  

Delimited blank removal. Removes leading and trailing and excess spaces from a 

character vector.  

 

 must be a simple character vector or scalar. The result is the same as  but with all 

leading and trailing spaces removed, and with multiple blanks replaced by single 

blanks. 

 

Example: 



 

 

  

Returns the internal hexadecimal representation of an array.  

 

 is an array. The result is a character vector containing the internal hexadecimal 

representation of the array. If  is nested, the result is a linelist (character vector 

delimited by <NEWLINE> characters). 

 

Examples: 



 





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  

Converts a character linelist to a character matrix.  

 

 must be a simple character array. , if present, must be a character scalar or 1 element 

vector.  specifies the delimiter by which  is to be split. The default is <NEWLINE>. 

 

If any dimension of  is 0, the result is the array . Otherwise  is first ravelled; 

then if the last character is not equal to  one is appended; and the result is a character 

matrix formed by splitting  at each occurrence of the delimiter . The number of rows 

in the result is equal to the number of delimiters. 

 

Examples: 








 







 

 

  

Converts a character linelist to a vector of character vectors.  

 

 must be a simple character array. , if present, must be a character scalar or 1 element 

vector.  specifies the delimiter by which  is to be split. The default is <NEWLINE>. 

 

If any dimension of  is 0, the result is the array . Otherwise,  is first ravelled; 

then if the last character is not equal to  one is appended; and the result is a vector of 

character vectors formed by splitting  at each occurrence of the delimiter . The shape 

of the result is equal to the number of delimiters. 
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Examples: 







 




 
 

  

Converts a character array into character linelist.  must be a simple character array. , 

if present, must be a character scalar or 1 element vector.  specifies the delimiter with 

which each row of the last dimension of  is to be separated from its neighbours. The 

default is <NEWLINE>. 

 

The result is formed by taking each row of the last dimension of , removing trailing 

blanks, appending a delimiter, and catenating them together into a simple character 

vector. 

 

Example: 






 



 




 




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  

 is a string search and replacement function which matches  strings using a type 

of matching known as "regular expressions". A "regular expression" provides a method 

of matching strings directly and by using patterns (see below). 

 

must be a 2 or 3 element nested vector of character vectors. , if present, must be a 

simple boolean scalar or 1 or 2 element vector. 
 

 defines the mode of search. If it is a scalar or one element vector it specifies whether 

case is significant. If it is a two element vector the first element specifies whether case 

is significant and the second specifies the type of result. These options are summarised 

in the table below: 

 

 0 (default) 1 

 Case is significant in searches Case is not significant in 

searches 

 Result is an integer vector of the 1-

origin indices of the start of each 

occurrence of the search string 

Result is a boolean vector 

with 1’s indicating the start 

of each occurrence of the 

search string 

 

If  is a 2 element vector, a string search is performed. The result is the instances of the 

regular expression  in , represented as specified in . 

 

If  is a 3 element vector, a string replacement is performed. The result is , with 

all matches of the regular expression  replaced by . 

 

Regular Expressions: 

The simplest regular expression is any character that is not a special character, which 

matches only itself: 

 



 

More complex regular expressions can be formed by concatenating several expressions: 

 



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The following characters have special meaning: 

 


 

and are used to form more complicated patterns. The following is a summary of the 

special characters: 

 

 

  Matches any single character 

 

  Forces the regular expression following it to match the string that 

   starts the vector. Note that this is the APL "and" symbol, not the 

   ASCII "caret". 

 

  Forces the regular expression preceding the $ to match the string 

   that ends the vector. 

 

  This matches the set of all characters found between the "" and "". 

   If there is a "" in the expression (as in ), then the entire 

   range of characters is matched. If the first character after the "" is 

   "", then any character BUT those in the set are matched. Other 

   than this, regular expression characters lose their special significance 

   inside square brackets. To match a "" in this case, it must appear 

   anywhere but as the first character of the class. To match a"", it 

   should appear as the first character of the class. A "" character 

   loses its special significance if it is the first or last character of the 

   class. 

 

  Used to escape the meaning of any following special character. For 

  example, "" is needed to match a literal "", and "" is used to 

match carriage return. 

 

  Parenthesis are used to group regular expressions. 

 

  Match any number (including zero) of occurrences of the regular 

   expression. 
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Errors: 

In addition to the standard APL error messages,  also returns error codes for an ill-

formed regular expression, as follows: 

 

ERROR 240 :  Bad number. 

 

ERROR 241 :  \digit out of range. 

 

ERROR 242 :  Illegal or missing delimiter 

 

ERROR 243 :  No remembered search string 

 

ERROR 244 :  \( \) imbalance. 

 

ERROR 245 :  More than 2 numbers given 

    between \{ \}. 

 

ERROR 246 :  } expected after \. 

 

ERROR 247 :  First number exceeds second in \{\} 

 

ERROR 248 :  [ ] imbalance. 
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Examples: 


 


 



 


 



 


 



 



 


 



 


 



 



 



 


 



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  

Converts an array of character vectors into a character linelist. 

 

 must be an array of character vectors. , if present, must be a character scalar or 1 

element vector.  specifies the delimiter with which each element of  is to be separated 

from its neighbours. The default is <NEWLINE>. 

 

The result is a simple character vector formed by appending the delimiter to each 

element of , and catenating them to form a vector. 

 

Example: 





 




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DOSUTILS Workspace & DLL 

Introduction 
The DOSUTILS workspace contains a set of APL cover functions that perform a 

selection of commonly used DOS tasks without using . These tasks are actually 

performed by a companion Dynamic Link Library DOS_U32.DLL which is written in 

C. The DLL is installed in your Windows directory by the Dyalog APL/W installation 

program setup. The APL functions access the routines in the DLL using . 

 

The DOSUTILS functions are compatible with all previous versions of Dyalog APL, 

including those for Windows 3.x and can therefore be used in applications that must 

support both environments.  An additional workspace called NTUTILS provides similar 

but extended facilities by making direct calls on the WIN32 API via . However  

NTUTILS  is not compatible with Windows 3.x versions of Dyalog APL. 

 

In all of the DOSUTILS functions, the names by which the DLL routines are referenced 

are localised and the routines are therefore reloaded each time the functions are used. If 

you wish to perform a task repeatedly, you may wish to modify the cover functions to 

avoid this small overhead. 

 

The DOSUTILS software was conceived and written by Insight Systems ApS from 

whom the rights to include it with Dyalog APL/W were obtained. 

 

The APL cover functions are as follows: 

 

 

DosCopy : Copies the contents of one file into another 

 

DosDir  : Returns a list of file names 

 

DosDirX  : Returns a list of file names with extended information 

 

DosErase : Erases a file 

 

DosRename : Renames a file 
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  

Copies the contents of one native DOS file into another. 

 

 must be a 2-element vector of character vectors containing the names of the source 

and destination files respectively. The source file must exist; the destination file need 

not exist and will be created if necessary. If the operation succeeds, the result is 0. 

 

Example: 

 

 
 

The following errors may be signalled (error number 11): 

 

  
  
  
  
  
 

 

  

Obtains a list of file names. 

 

 must be a simple character vector containing the specification of the file(s) to be 

listed. If the operation succeeds, the result  is a 14-column matrix containing file 

names. 

 

Example: 

 








 

If the operation fails, the function signals the following error (error number 11): 

 

  
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  

Obtains a list of file names with extended information. 

 

 must be a simple character vector containing the specification of the file(s) to be 

listed. If the operation succeeds, R is a 44-column matrix containing file names and 

following information. 

 

  Columns Description 

 

  1-8  File Name 

  10-12  File extension 

  14  A=Archive Bit Set 

  15  H=Hidden Bit Set 

  16  R=Read Only 

  17  S=System 

  18  D=Directory 

  20-28  File size in bytes 

  30-37  Date (CCYYMMDD) 

  39-44  Time (HHMMSS) 

 

Example: 

 










 

If the operation fails, the function signals the following error (error number 11): 

 

  
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  

Erases a (native DOS)file 

 

 must be a simple character vector containing the name of the file to be erased. If the 

operation succeeds, the result is the file handle. If not, the function signals the following 

error (error number 11): 

 

  
 

Example 

 







 

 

  

Renames a (native DOS)file 

 

 must be a 2-element vector of character vectors containing the existing and new 

names of the file respectively. The file must exist; the new name must not. If the 

operation succeeds, the result is 0. 

 



 

If the operation fails, the function signals an error (error number 11) as follows: 
 

  
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The Display Workspace 
The  workspace contains a single function called . It produces a 

pictorial representation of an array, and is compatible with the function of the same 

name which is supplied with IBM's APL2. The  function in the  

workspace is very similar, but employs line-drawing characters. A third form of 

presentation is provided by the  function which is also in the  workspace. 

 

As there is nothing else in the workspace (the description is stored in its 

 rather than in a variable) the function can conveniently be obtained by typing : 

 


 

 is monadic. Its result is a character matrix showing the array with a series of 

boxes bordering each sub-array. Characters embedded in the border indicate rank and 

type information. The top and left border contain symbols that indicate rank. A symbol 

in the lower border indicates type. The symbols are defined as follows:- 

 

 

Vector. 

Matrix or higher rank array. 

Empty along last axis. 

Empty along other than last axis. 

Nested array. 

Numeric data. 

Character data. 

Mixed character and numeric data. 

 object. 

 

 

Example: 







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Example: 


 


 


 





















 

Example: 


 













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UTIL Workspace (APL Utility Functions) 
 

The  workspace contains the APL utility functions which are briefly described 

below. For further details  and type . 

 

  Identifies the version of Dyalog APL you are running. The 

    result is a 3-element vector of character vectors. The first 

    element identifies the system type. The second contains 

    the version number. The third element is either empty or is 

    the character  (X Window System) or (Microsoft 

    Windows). 

 

   Bitmap viewer 

 

   Centres text within a field. 

 

   This displays the decimal, ASCII and hex codes for every 

    key pressed. This is very useful if you need to set up your 

    own keyboard files. 

 

  Removes trailing blanks 

 

   Puts boxes around nested arrays to show structure and 

    depth.  produces a more compact result than  

    . 

 


ÚÄÄÄÂÄÄÄÄÄ¿ 
³³³ 
ÀÄÄÄÁÄÄÄÄÄÙ 
 

  Puts boxes around nested arrays to show structure and 

    depth. The result is similar to that produced by the IBM 

    APL2  function. 

 


ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³ÚÄÄ¿ÚÄÄÄÄ¿³ 
³³³³³³ 
³ÀÄÄÄÙÀÄÄÄÄÙ³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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   Returns the value of a given environment variable 

 

   Searches the functions named on the left (or the complete 

    workspace if the left argument is omitted) for matches of the 

    regular expression on the right. Useful for locating in  

   which functions certain variables are used and set. 

 

   Similar to FNGREP, but provides string replacement. 

 

   Left-justifies text within a field. 

 

  Convert delimited vector to a matrix. 

 

   Make 1-row matrix from scalar or vector. 

 

   Display given property value for each node in a tree of GUI 

    objects. 

 

   Display all property values for a given GUI object. 

 

   Right-justify text within field. 

 

   Equivalent to DOS SET command, e.g. 

 





 

,  These functions help to analyse performance. sets 

   on all functions in the workspace, or on all 

    functions used by that named in its argument. After  

    running the system,  is used to browse a report 

    showing cpu usage. 

 

,   Converts dates between  and  formats. 

 

 

   Displays a tree of GUI objects. 

 

   Conserves workspace by sharing identical arrays. 



310 Dyalog APL/W User Guide 

 

GROUPS Workspace & WSCOPY AP 
The workspace  contains functions which emulate the system commands 

available in some other implementations of APL. These functions allow APL objects to 

be grouped together. The group can then be copied as a whole from the saved 

workspace, using the WSCOPY Auxiliary Processor. This AP may also be used in 

stand-alone mode if required. 

 

The APL functions held in the WS are as follows: 

 

 

 : forms a new group or expands or disperses an existing group. 

 

 : lists the names of groups defined in the workspace. 

 

 : displays the membership of a particular group. 

 

 : copies objects including groups from a saved workspace. 

 

The workspace contains  variables which describe their use in detail. 

 

 

The external functions defined by the AP are as follows: 

 

 : returns a list of items of a given name class from a named saved 

   WS. 

 

 : copies the value of a named object from a named saved WS. 
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COPY 

Copies objects  ... from the saved workspace . The 

argument is a name list i.e. a simple text scalar or vector containing names separated by 

blanks, a text matrix with one name per row, or a vector of text vectors. If not, 

 is reported. If a named object is a group, its members (if present) are 

also copied. 

 

Errors: 

a) No pendant or suspended functions ( is empty) 

 

  If  does not exist or is inaccessible, 

   is reported. If any named 

  objects are not present in the saved workspace, 

  the message  followed by a list of 

  missing names is printed. 

 

b)  called from another function ( not empty): 

 

  If  does not exist or is inaccessible, 

   is signalled. 

 

Examples: 



 




 

 



312 Dyalog APL/W User Guide 

 

GROUP 

Forms the group  containing objects  etc. Objects which 

themselves are groups are expanded into their constituent members. If no objects are 

specified, the group  is dispersed. The argument is a namelist i.e. a simple text 

scalar or vector containing names separated by blanks, a simple text matrix with one 

name per row, or a vector of text vectors. If not,  is reported. 

 

Examples: 



 



 



 

 

GRP 

Displays the membership of a particular group.  must be a simple text scalar or 

vector, otherwise  is reported. 

 

Example: 






 

 

GRPS 

Lists the names of groups defined in the workspace. 

 

Example: 




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TUTOR Workspace (APL Tutorial) 
 

Many of our users have several years programming experience using first generation 

APLs, but no experience of nested arrays. Others have used other second generation 

APLs, and need to know the differences between Dyalog APL and the APLs they are 

more familiar with.  

 

TUTOR is an interactive self-teaching system which highlights the extensions 

introduced to the APL language by Dyalog APL. 

 

TUTOR presents you with a list of subjects and you choose those of interest, after 

which you are lead through the relevant screens of information, a step at a time. 

Facilities exist which allow you to skip around these screens as you wish. 
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Contents of the Tutorial Book 
 

1 : Nested Arrays 

  What is a nested array 

  Building nested arrays 

  Display of arrays 

  Storage requirements 

  Benefits and penalties 

2 : Functions & Nested Arrays 

  Extensions to existing functions 

  New functions for nested arrays 

  Indexing 

3 : Primitive Operators 

  Definitions 

  Operators and derived functions 

  New operators 

  Scope of operators 

4 : Defined Operators 

5 : Selective Specification 

6 : Function Assignment 

7 : External Variables 

  Why external variables 

  What is an external variable 

  Comparison with component files 

8 : External Tasks 

  Communicating with the Operating System from APL 

  Auxiliary processors 
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WINTRO Workspace (GUI Introduction) 
The  workspace contains a tutorial introduction to the GUI features in Dyalog 

APL/W. It is intended to convey the general principles of how the system works, rather 

than providing specific information. A more detailed set of tutorials are provided in the 

 workspace. 

 

The tutorial consists of an executable sequence of lessons with instructions and 

commentary. 

 

 

WTUTOR Workspace (GUI Tutorial) 
The  workspace contains a set of tutorials designed to help you explore 

different aspects of the GUI support. 

 

When you  the workspace, you will see a list of topics. Choose a topic and press 

OK or double-click the topic you require. 

 

Each topic consists of a series of lessons which are presented in the same manner as 

described above for the  workspace. 

 

 

WTUTOR95 Workspace  
The  workspace contains an additional set of tutorials. 
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WDESIGN Workspace (GUI Design Tool) 

Introduction 
 is an interactive tool to assist the Dyalog  APL programmer in developing 

GUI applications. It  allows you to do the following tasks : 

 

1) Design the lay-out of your user-interface in terms of one or more Forms. A Form is 

a window to which you can attach pulldown Menus and various other controls 

including Buttons, Edit fields, Combo boxes, and so forth. Forms, Menus and 

controls are all referred to as Objects. 

 

2) Define the appearance and behaviour of your OBJECTS by assigning values to 

PROPERTIES. 

 

3) Attach CALLBACK FUNCTIONS to EVENTS in OBJECTS. These functions 

perform tasks which are appropriate to your application. 

 

4) Edit your  program and your callback functions as an integrated part of the 

 process. 

 

5) Test your application, change it, re-test it, etc. within the  context. 

 

6) Save your application as a workspace. 

 

7) Maintain and enhance an existing application, whether or not it was originally 

created using the  toolset. 

 

 

Building a New Application 
To build a new application, you start by ing the  workspace. This 

contains a single namespace called . Its main function  is 

executed by the . 

 

Your first Form () is created by default. You can create others by clicking on 

New Form in the File menu. 

 

The Toolbar is used to add objects to Forms. The Object Inspector is used to assign 

values to properties. These determine the appearance and behaviour of your objects. 
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The Object Inspector is also used to associate callback functions with particular events 

in particular objects, and to define a  function that runs your application. 

 

The functions are edited using the Dyalog APL editor, which is invoked via the Object 

Inspector. 

 

Once you have carried out these steps, you can test your application and then return to 

"design mode" for further work. 

 

When you save the application, the  namespace is erased from the workspace, 

leaving only your  and callback functions. 

 

The GUI objects can either be saved with the workspace, or you can instead have 

 build APL functions which in turn will create your objects when they are 

run. 

 

 

Maintaining an Existing Application 
To change an existing application, you start by ing the application workspace. 

 

If your workspace has the GUI objects d, you simply , and 

type . 

 

If your application uses functions to build the objects, you must run these functions first 

before ing  in. 

 

 captures existing objects from the workspace and presents them for editing. 

 

Objects may be added or deleted,  and callback functions can be edited, and the 

application tested and saved, in the same way as if you were creating a new application 

from scratch. 
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Other Utility Workspaces  

ARACHNID Workspace 

This is a card game that demonstrates various features of Dyalog APL/W including the 

use of the Bitmap and Image objects.  

BUILDSE Workspace 

This workspace was used to build the default APL session. To configure the session 

differently, you may edit the functions and rebuild and save the session. 

BMED Workspace 

This workspace contains functions for editing bitmaps and for creating picture buttons.  

DCOMREG Workspace  

This workspace contains functions that may be used to register an OLE Server, written 

in Dyalog APL, for DCOM. 

EXCEL Workspace 

This workspace contains some functions to explore the use of the DDE interface (shared 

variables) to communicate with Microsoft Excel. Instructions for using the workspace 

are provided in Interface Guide. A small spreadsheet and command macro, which are 

also required, are supplied in the EXCEL sub-directory in DYALOG74. 

FTP Workspace 

This contains a collection of file transfer utilities implemented using FTP. 

GRAPHS Workspace 

This contains some "Business Graphics" utility functions and a graphics demonstration.  

NTUTILS Workspace  

This workspace contains some file and directory utility functions, similar to those 

provided in DOSUTILS, but which are specific to Windows 95 and Windows NT. 
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OCXBROWS Workspace  

This workspace allows you to browse any OLE Controls that may be installed on your 

system. 

OPS Workspace 

This workspace contains a collection of defined operators that serve both as examples 

and as useful utilities. 

POSTSCRIPT Workspace 

This workspace is provided only for compatibility with other implementations of 

Dyalog APL. It is otherwise irrelevant to Dyalog APL/W. 

PREFECT Workspace 

This contains , a panel design utility, and useful cover functions for the 

prefect Auxiliary Processor (AP124 emulation).  

PREDEMO Workspace 

This demonstrates some of the facilities provided by the prefect Auxiliary Processor 

(AP124 emulation).  

PRT Workspace 

This workspace is provided only for compatibility with other implementations of 

Dyalog APL. It is otherwise irrelevant to Dyalog APL/W. 

QUADNA Workspace 

This workspace contains examples that illustrate how to call Windows API functions 

using . 

SQAPL and SQATEST Workspaces 

This workspace contains the APL cover functions for the OBDC interface. See Interface 

Guide. 
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Sample Workspaces  
The following workspaces are provided in the sub-directory dyalog10\samples. These 

workspaces are provided for illustration alone and are not intended for production use. 

 

ActiveX Samples  
DUALBASE and DUALFNS Workspaces 

These workspaces illustrate how to write an ActiveX Control in Dyalog APL. 

Dfns Samples 
DFNS Workspace 

This workspace contains some examples of dynamic functions and operators, including 

some useful utilities. 

MIN & MAX Workspaces 

These workspaces contains some more examples of dynamic functions and operators. 

OLE Samples  
LOAN Workspace 

This workspace illustrates an OLE Server using a Loan sheet example. Visual Basic and 

Excel client samples are included. 

CFILES Workspace 

This workspace illustrates an OLE Server that allows you to read Dyalog APL 

component files into Excel. 

OLEAUTO Workspace  

This workspace illustrates how you can access OLE Servers such as Microsoft Access 

and Microsoft Excel. 
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OLEASYNC Workspace 

This workspace illustrates how an OLE Server written in Dyalog APL may be called so 

that it executes in parallel (asynchronously), possibly on a different computer. 

SHORTCUT Workspace 

This workspace illustrates how you may call OLE objects via non-standard interfaces. 

This example creates a shortcut on your desktop. 

TCPIP Samples  
CHAT Workspace 

This workspace illustrates how the TCP/IP interface can be used to chat between two or 

more APL workspaces. 

QFILES Workspace 

This workspace illustrates how the TCP/IP interface may be used to implement a 

client/server component file system. 

REXEC Workspace 

This workspace illustrates how the TCP/IP interface may be used to implement 

client/server (remote execution) operations. 

WWW Workspace 

This workspace contains basic functions to illustrate the principles of internet access 

using Dyalog APL. 

 

 

Third-Party Workspaces  
A collection of third-party workspaces is provided in the OUTPRODS\TOOLS 

subdirectory. Although these are supplied on an as-is and unsupported basis, they are 

generally robust and useful. Dyadic is grateful to the respective authors for permission 

to include these workspaces with Dyalog APL/W. 
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C H A P T E R   7    

 

Workspace Transfer 
 
 
 
 
 
 

Introduction 
It is often necessary to either transfer Dyalog APL workspaces from one machine to 

another, or to transfer workspaces created by another version of APL to Dyalog APL. 

 

Since the internal structure of an APL workspace is dependent upon the architecture of 

the machine on which it was created, and the version of APL that was used to create it, 

it is not possible to transfer a workspace directly. It must first be transformed into a 

format that is common to both source and target environments. This can then be 

transferred, and used to create a workspace on the target machine. 

 

The following sections describe the steps that are involved in moving workspaces 

between machines and different versions of APL. APL component files are transferred 

in a similar way to workspaces; each component is read into an APL variable which is 

then transferred. 

 

The subsequent sections describe specific examples of this process. The basic technique 

is the same in most cases. Doubtless better techniques can be used, but the following 

examples are useful as a basis from which to work. 

 

The problems of conversion from one version of APL to Dyalog APL are not discussed 

in this section. Nor are the procedures for transferring from Dyalog APL to other APLs. 

However, using the techniques discussed in this section, it is a simple (if tedious) matter 

to produce software that will transfer in the opposite sections. 

 

Where possible, the tools required to transfer to Dyalog APL are supplied with the 

product; where this is impractical, listings of the appropriate software is given. 
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General Techniques 

Create a Script File 
If we can produce a text file on the source machine that contains all of the statements 

necessary to recreate the workspace, we could execute each line of this file on the target 

machine using the Dyalog APL, thereby recreating the workspace in the correct format. 

 

How do we transform a workspace into a text format?  Functions are easy; we can just 

produce a listing of them. Variables are more difficult; we must produce lines of text 

that when executed, recreate the variables with the correct contents, type, shape and 

depth. 

 

Any APL programmer would be capable of writing the simple APL system required to 

perform both of these tasks; however, a workspace called  (Dyalog WorkSpace 

OUT) is supplied for certain versions of APL (Dyalog APL, APL*PLUS), and where 

the workspace cannot be supplied (VSAPL), appropriate listings are given. 

 

Transfer to Target Machine 
Once this file has been created, it should be transferred from the source to the target 

machine. This transfer may be done using diskettes or tapes (first ensure that the source 

media can be read by the target machine), or the file may be sent across some kind of 

network using file transfer software. 

 

However the transfer is effected, the file should arrive on the target machine 

EXACTLY as it left the source machine; i.e. the transfer mechanism should not perform 

any conversion or translation. Note that the file produced by  is a raw text file, 

and may contain any characters in the range 0 to 255; some network transfer packages 

react badly to characters in the range 0 to 32 unless you ask that the file is transferred in 

transparent mode. 
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Create Dyalog APL Workspace 
Each line of the file must read and executed by Dyalog APL. Again, it would be a 

simple task for any APL programmer to write the required functions; however, a 

workspace called  (Dyalog WorkSpace IN) is supplied which can process files 

produced by Dyalog APL, APL*PLUS and VSAPL. It could easily be amended to cope 

with files produced by other APLs. 

 

Exception 
The exception to the above technique is the transfer of IBM APL2 workspaces. APL2 

provides the user with a system command  which produces a text file representing 

the workspace. This file can be transferred to the target machine, but must then be 

decoded in a special manner. See the relevant section for details. 
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DWSOUT Workspace 

Introduction 
Since different versions of APL have different mechanisms for creating and appending 

to native files, each version of APL requires a different version of the workspace 

. Versions currently exist for transferring from Dyalog APL, APL*PLUS  and 

VSAPL. However, it would be a fairly simple matter for any of these workspaces to be 

amended to suit any version of APL.  

 

Each workspace  contains a function  that is effectively a very simple 

workspace lister, which lists the contents of variables as well as listing functions. Where 

appropriate, a function  is also supplied; this lists the contents of component 

files, by reading each component into a variable, and listing the variable using the same 

techniques as . 

 

Each version of  is essentially the same. Hence, the description of the use of 

 given below is valid for all versions. The particular restrictions of each version 

is discussed in the relevant sections. 

 

Transferring Workspaces 
The function  is used to transfer entire workspaces, or named objects from a 

workspace. The full syntax of the function call is: 

 

 

WS Out 

 

 is a simple character vector containing the name under which the workspace is 

to be d on the target system. , if present, is a character matrix containing 

the names of the objects to be transferred. The default is the entire workspace. 

 

A file called wsname.DXF is created, and listings of the requested objects, system 

variables and constants, and some control statements are appended to the file. 
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Restrictions 

The following restrictions apply to all versions of : 

 

 The state indicator must be empty. 

 

 The names of objects to be transferred may not begin with . 

 

 Locked functions cannot be transferred. 

 

 

Example 

Create a text file called NEWWS.DXF containing a complete listing of a workspace 

called . 

 



 



 



 



 








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Transferring Component Files 
Where applicable, the function  is used to transfer entire component files. The 

full syntax of the function call is: 

 

 

File Out 

 

 is a simple character vector containing the name of the file to be created on 

the target system. 

 

, if present, is either a simple text vector containing the name of the file to be 

transferred, or a two element vector whose first element contains the name of the file, 

and whose second contains a passnumber. If  is omitted, the file name is 

taken from  with a passnumber of 0. 

 

A file called filename.DXF is created. Each component in the file is read and 

assigned to a variable; this variable is then transferred using the same techniques as 

. The access matrix is read and transferred in the same manner. 

 

Example 

Create a text file called PJB.DXF containing a complete listing of a component file 

called PJB. 

 



 


 




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DWSIN Workspace 
The workspace DWSIN contains a function DWSIN that can process script files 

produced by the DWSOUT workspaces appropriate for several different APLs. 

 

DWSIN is used to read the text files produced by DWSOUT and DCFOUT. Each line 

of the file is read and executed, thus recreating the workspace or component file. The 

full syntax of the function call is:  

 

 

WS In 

 

 is a simple character vector containing the name of the file to be processed. 

This file must have been produced by a previous call of . Note that the suffix 

"" is automatically appended to the given file name. 

 

, if present, is a simple text vector containing the name of the source APL, 

taken from the set  ,  or . If  is 

omitted, the default is . 

 

 reads the file, applying the relevant translation from the source APL to Dyalog 

APL, and executes each line, thus recreating the objects. 

 

If an object cannot be recreated because of badly formed lines in the file, then that 

object is ignored and a warning message printed. The names of such objects are held in 

a variable . 
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Example 

Create a Dyalog APL workspace from the file , which was created by 

Dyalog APL on another machine. 

 



 











 

Example 

Create a Dyalog APL component file from the file PJB.DXF, which was created by 

APL*PLUS/PC. 

 



 





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Transferring Dyalog APL Workspaces 
Dyalog APL workspaces and component files are binary compatible across machines 

with similar architectures. For example, workspaces created under Dyalog APL for 

DOS can be used immediately by Dyalog APL under Xenix, as long as both 

environments are running the same version of Dyalog APL. However, if you are not 

sure if the source and target machines are compatible, it is best to transfer workspaces 

using  and . 

 

 

The  workspace for Dyalog APL copes with nested arrays, defined functions 

and operators, assigned functions,  objects and component files. However, the 

following restrictions apply: 

 

 

 Arrays containing the  of an assigned function cannot be transferred. 

 

 Locked functions cannot be transferred. However, a matrix of the names of the 

locked functions is created and this transferred. This variable is called . 

 

 Functions such as  cannot be transferred. A matrix of the names of such 

functions, together with a best estimate of their contents, is created in the target 

workspace. This variable is called . 

 

 Any workspace name supplied to  or file name supplied to  must 

not exceed 10 characters. 
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Importing APL*PLUS Workspaces 
The  workspaces for both APL*PLUS/PC and APL*PLUS II are available on 

request from your Dyalog APL distributor.  

 

The following restrictions apply to their use: 

 

 Functions containing references in their header line to APL*PLUS specific system 

variables cannot be fixed by Dyalog APL. It is recommended that such functions are 

edited on the source machine before transfer. The following system variables cause a 

problem if they occur in a header line: 

 



 

 

 No attempt is made to convert APL*PLUS specific code to the Dyalog APL 

equivalent. 

 

 Any workspace name supplied to  or file name supplied to  must 

not exceed 8 characters. 

 

 All graphic characters are transferred, but to their single line equivalents. 

 

 Any character not in Dyalog APL's character set is translated as . 

 

  (alternative space) is translated to  (space) before 

transfer. 

 

 Component files are assumed to start at component one. 
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Importing IBM VS APL Workspaces 
A listing of an appropriate  is supplied. You must amend the functions 

 and  to suit your particular 

operating system.  

 

You need only use the leading characters  for all function and variable names if you 

wish to avoid any name clashes. 

 

This version of  is subject to the following restrictions (which you can code 

around if you so wish): 

 

 

 No error checking is performed. 

 

 No system variables are transferred. 

 

 All objects in the workspace are transferred; there is no option for transferring a 

subset. 

 

 Functions are transferred in  form, and trailing blanks are not removed. 
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
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ 
 



 










 
 



 
























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ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ 
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
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ 
 



 




 
 



 




 
 



 





 
 



 






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
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ 
 



 









 
 



 













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
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ 
 



 






































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

 













 
 



 





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Importing IBM APL2 Workspaces 
IBM APL2 has a system function  which produces a text file that represents the 

workspace. This file must be transferred and decoded line by line on the target machine. 

This decoding is performed by the supplied workspaces  and . 

 

 is suitable only for importing workspaces from mainframe APL2;  

performs the same task for workspaces exported from APL2/PC. 

 

Create a script file 

Load your workspace, and use  to create a file. 

 

Transfer to target machine 

Move file to target machine; no translation should be performed. 

 

Create Dyalog APL workspace 

Use the workspace  or  to process the script file. This workspace 

contains a function called , which takes as its right argument the name of the 

file that has been transferred from APL2. Once the file has been processed, you must 

save the active workspace. 

 

Example 

a) On mainframe: 

 



 


 

b) Transfer file to target machine, with NO translation 

 

c) On target machine: 

 



 


 


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C H A P T E R   8    

 

Character-Mode Screen Manager 
 
 
 
 
 
 

1.  Introduction 
The Dyalog APL Screen Manager was developed for character-mode PCs and 

terminals. It has since been implemented and extended for true "window" systems 

including the X Window System and Microsoft Windows. 

 

As a character-mode interface,  has largely been superceded by the GUI support 

that is described in Interface Guide. Nevertheless,  continues to be supported under 

MS-Windows, so that existing Dyalog APL character mode applications will run 

unchanged. Furthermore, by making use of the SM object which is part of the GUI 

support, the developer has a means to extend existing applications to add GUI features, 

and need not rewrite them from scratch. 

 

In this chapter, certain terms, in particular screen and window may cause confusion, 

because in Dyalog APL/W,  is allocated its own separate Window on the screen, or 

is displayed in a GUI object. 

 

To avoid confusion between true "Windows" and ’s own "windows" which are 

internal to a form, the former are described in this chapter using a capital "W". 

 

Furthermore, the word screen should be interpreted as referring to to the  Window 

and not the entire display. 
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1.1  Overview 
 is a system variable that defines a form to be displayed on your screen. In general 

when you assign a value to  or change it in any way, you will see a change to your 

display.  is a system function that allows the user to enter data into a form, or 

simply move about it using the cursor and other movement keys. Any changes thus 

made by the user are reflected in new values in . 

 

 is a nested matrix whose rows represent fields, and whose columns represent 

attributes. Fields have contents (character data, numbers, and dates) which are 

formatted according to field type and displayed in a window. If the contents of the field 

are larger than the window, the data may be scrolled both vertically and horizontally by 

the user. Furthermore, related fields may be grouped into vertical and horizontal 

scrolling groups, so that when the data in one field is scrolled, the data in related fields 

scrolls with it. Fields may also possess attributes which define various different 

behaviours as well as video attributes to define colour, intensity, and so on. 

 

Together  and  provide a powerful mechanism for developing user interfaces 

for your applications. 

 

1.2  Window Management 
In Dyalog APL/W,  is (by default) displayed in a separate Window, which provides 

the interface between an application and the user. If there is an  object defined as part 

of the GUI,  uses its Window instead. The SM object permits  to be used as 

part of a Form, and integrated with other objects such as menus, scrollbars, buttons and 

so forth. 

 

Unless there is an SM object, the  Window is displayed ONLY when a non-empty 

value is assigned to . If  is empty (the default value is ) its Window 

does not appear. 

 

A reference to  causes the cursor to move from the APL Session Window to the 

 Window. Note that it is necessary however for the user to focus on the  

Window before the cursor is actually displayed and the Window will accept input. 

During the execution of  only the  Window is active and no other APL 

Window will respond to input. 

 

If after exiting from , the system returns to "desk-calculator" mode, the cursor will 

automatically revert to the Session window, although again the user must focus on it 

before input will be accepted. 
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Like any other system variable,  can be localised, so you can have several different 

values of  at different levels in the APL stack. Each localised definition of  

overlays rather than replaces the forms defined by other values of  further down the 

APL stack. Naturally the form defined by a localised  disappears when the function 

in which it is localised terminates. The  Window reverts to its previous state before 

that function was called. Thus localising  is a simple and natural way to produce 

pop-up menus, pop-up help, etc. 

 

1.3  General Principles -   
 is a nested matrix which defines a form. Its rows represent fields, and its columns 

attributes.  may contain up to 65534 rows (fields) and between 3 and 13 columns 

(attributes) whose meaning is as follows: 

 
ÚÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄ¿ 

³³³³ 
ÃÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄ´ 

³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
ÀÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÙ 

 

The contents of a field may be characters, numbers, or another form. 

 

Character data may be a simple scalar, a vector, or a matrix. A vector is treated as a 1-

row matrix. The text is displayed left-justified in the window defined by  

. 

 

Numeric data may be a simple scalar, vector, or a 1-column matrix. It is displayed 1 

number per row (a vector is treated as a 1-column matrix) in the window defined by 

, and formatted according to the field type. A special class of 

numeric data is dates. Dates are represented in  as numbers (the number of days 

since Jan 1st 1900), but are displayed as character strings using special format rules. 

Date formats are described in detail in Section 3.5. 
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If the field contents are larger than the window (in either direction) the data may be 

scrolled by the user. Character data is scrolled one character at a time. Numeric data, 

including dates, is scrolled one number at a time. Different fields can be linked together 

into vertical and horizontal scrolling groups. If the data is scrolled vertically in one 

field, the data in all fields with the same vertical scrolling group is scrolled in parallel. 

 

A field may also contain another form, i.e. a nested matrix with the same structure as 

. Clearly this definition is recursive, so it is possible to define forms within forms 

within forms and so forth. This feature has two main uses. Firstly it provides a 

convenient way to represent more than one form, which although displayed together are 

logically separate and perhaps handled by separate APL functions. Secondly, nested 

forms provide the mechanism for scrolling at a higher level than a single character or 

number. If a field contains another form, it effectively defines a window onto a set of 

sub-fields which scroll one sub-field at a time. If the field is nested to a second level, it 

defines a window onto a set of forms which scroll one form at a time. Further levels of 

nesting can be used to provide scrolling of sets of forms, and so on. 

 

1.4  General Principles -   
 is a system function that allows the user to interact with the form defined by . 

The optional left argument provides 3 syntaxes : 

 




 

The right argument is a list of fields that the user may visit. If the fields defined in  

are all simple, the list of fields is a simple integer vector of  row numbers. For 

example  lets the user visit fields 1, 2 and 3. If the fields defined in  

are nested and contain forms, the list may specify sub-fields to whatever level is 

required. For example lets the user visit field 1 sub-field 2 and 

field 2 sub-field 3. See Section 5.2 for further details. 

 

In Dyalog APL/W,  has been extended to allow the user to concurrently interact 

with the form defined by , and other GUI objects. This is done by specifying the 

names of these objects in the right argument, in addition to fields of . If this is done, 

 processes user-interaction with  fields as described in this Chapter, and 

processes events generated by the GUI objects in the same way as . For further 

details, see the description of the SM object in Object Reference. 

 

The optional left argument is either a scalar containing a vector of exit key codes, or a 

2-element vector whose second element specifies initial context information. 
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Exit keys define character keys, control keys, or mouse buttons which cause  to 

terminate user interaction and return a result. Keys that are mapped to characters in  

are identified using those characters. 

 

Control keys are identified using the mnemonic codes defined in the Input Translate 

Table (Chapter 1). For example, the list  would mean exit only if 

the user hits the TAB key or the F1 key, or enters the character A. Note that (if using the 

standard Input Translate Tables) "A" can be entered as <Shift a> in ASCII mode, or as 

unshifted "a" in APL mode. 

 

The default exit code list is  which maps to Shift+Esc, Enter and 

Esc respectively. If KEYS is an empty character vector ,  will exit as soon as 

the user presses any key. 

 

The result of  is a 6 or 9-element nested vector. The first 6 elements contain the 

cursor position (field, row, column), the exit key, event code and modification flags. If 

the exit from  was caused by the user pressing a mouse button (in versions that 

support a mouse), the result contains 3 additional elements indicating the pointer 

position (field, row, column). See Section 7 for details. 

 

The initial context information is a vector which specifies the initial cursor position, 

initial keystroke, event, and modification flags. Only as many elements as are required 

need be specified; those that are omitted take default values. See Section 5.2 for further 

information. 

 

1.5  Associated Facilities -  &  
 (Screen Dimensions) and  (Key Labels) provide information about the current 

display and keyboard, so that applications can be written in a device- independent 

manner. 

 

 is a 2-element integer vector containing the current number of rows and columns in 

the  Window. If the user changes the size of the  window, the new size is 

reflected in . In non-window implementations of Dyalog APL,  returns the size 

of the screen, 

 

 is a system function that returns the labels associated with the specified keys. 

These are taken from your Input Translate Table and are normally defined to be the 

legends engraved on your keys. 
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2.  Field Attributes 

2.1 Field Contents :  
Column 1 of  contains the data associated with each field. The data may be simple 

or nested. Simple data may be character, numbers, or dates. Normally nested data 

represents another form, and must therefore have the same general structure as  

itself. However, a special case exists for handling blanks and invalid data in free-format 

numeric fields. Table 2.1.1 at the end of this section summarises what data is valid in 

which type of field. See Section 8.7 for further details. 

 

If you have already defined a form, assigning a new value to  will 

immediately display that value on the screen. 

 

2.2 Field Position :  
Columns 2 and 3 of  contains the row and column positions respectively of each 

field. At the top level these represent physical positions on the screen or Window, with 

(1,1) meaning the top left corner, and  the bottom right corner. A position less than 

(1,1) or greater than  is invalid and causes . 

 

In a nested field, the position of a sub-field is defined relative to the start of the 

enclosing window. The position of a sub-field is not restricted by the size of the screen, 

except that no element may be located at a position greater than row or column 32767. 

 

When the cursor is moved to a sub-field which is located off the screen, the form is 

scrolled so that the field comes into view. 

 

Figure 2.2.1 illustrates the positioning of a simple field. The first character position of 

the field is at row 3, column 12. 

 


 


ÚÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³³ 
³³ 
Ä´ÄÄÄÄ³ 
³³ 
³³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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Fig 2.2.1  Positioning of a Simple Field 
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Figure 2.2.2 illustrates the positioning of nested fields. In this example,  contains 2 

fields each of which is a form. The first field () is located at screen position 

(2,5). The second field () is located at (5,35).  contains 2 sub-fields which 

are located at (4,12) and (3,24) respectively relative to the start of its window (2,5). The 

resultant screen position of the first sub-field is (5,16) and that of the second is (4,28). 

 




 

(Note that the positions of  and  on the screen are shown by dots. In 

practice these would be blanks) 

 



ÚÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
´³ 
´³ 
´³ 
´³ 
´³ 
´³ 
´³ 
´³ 
´³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
 

Fig 2.2.2  Positioning of Nested Fields 

 

There are no particular restrictions on overlapping fields, and several fields may occupy 

the same position on the screen. See Section 8.1 for further details. 

 

Once you have defined a form, you can change the position of the fields by assigning 

new values to . This can be used to produce animated effects. 

 

2.3  Window Size :  
Columns 4 and 5 specify the size of window (number of screen rows and columns) 

associated with each field. If unspecified or zero, the size of the window is decided by 

the field contents. If the field is simple, the window is the number of rows and columns 

occupied by the formatted data. If the field is nested, it is the rectangle bounding the 

windows required for its sub-fields. 
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If specified, the window must lie between screen position (1,1) and (32767,32767). If 

the window is smaller than the space required by the contents of the field, the data may 

be scrolled by the user. 

 

The window defines the area on the screen which is occupied by a field. In particular 

the window will be displayed using the field’s specified background colour (default 0), 

and will totally or partially obliterate any other window defined by an earlier row in 

. See Section 8.1 for details. 

 

Once you have defined a form, you can change the size of the window associated with 

any field by assigning new values to . This can be used to provide a 

zoom/un-zoom feature for user help. 

 

Table 2.4.1  Valid/invalid Field Contents 

 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³ 
³ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 
³³³ 
³³³ 
ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

Note (i): It is theoretically possible to have a single character date field with the  

  format "D*", although it would be of no practical value. 
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2.4  Field Type :  
Column 6 of  specifies the field type. This attribute is applicable only to simple 

fields, and is ignored if the field is nested. The various field types provided are 

described in detail in Section 3. If the field type is unspecified or zero, it is derived from 

the field contents. 

 

The following combinations of field type and field contents are not allowed and cause 

the error  : 

 

a) numeric data in a character field 

 

b) character data in a pocket-calculator numeric field 

 

You may however assign character data to a normal numeric field; for example to 

initialise a numeric field to blanks. For further details, see Table 2.4.1 and Section 8.7. 

 

You can of course change field type dynamically. For example, you could highlight a 

piece of text by changing the field type from 1 (character) to 3 (uppercase). You could 

also allow the user to select the format of numeric or date fields by changing the field 

type in response to a function key. 

 

2.5  Field Behaviour :  
Column 7 of  specifies the field behaviour. This is defined as the sum of a set of 

permissible behaviour codes, which are themselves powers of 2. Certain behaviour 

codes apply only to simple fields. See Section 4 for details. If unspecified the default is 

zero. 

 

You can dynamically change field behaviour by assigning new values to . 
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2.6  Video Attributes :  
Column 8 of  specifies the field video attributes. This is an encoding of foreground 

colour, background colour, and video, ie. 

 




 

or 

 


 

The corresponding video, background colour, and foreground colour indices are 

mapped via the Output Translate Table to actual screen appearance depending upon the 

screen in use. The default is 0. Note that foreground colour 0 is normally white and 

background colour 0 is normally black. 

 

In a simple field, all three video attributes are significant. In a nested field, the window 

is displayed in the specified background colour, but the other two attributes are ignored 

in favour of the attributes defined for the sub-fields. 

 

For a particular field, the video attribute can either be a single number, or an array of 

numbers with the same dimensions as the field contents. If so, it specifies the video 

attribute on a per-element basis. 

 

You can dynamically change the colour of a field simply by assigning a new value into 

. This is useful for highlighting fields in error. 
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2.7  Active Video Attributes :  
Column 9 of  specifies the 'active' field video attributes. Like  this is an 

encoding of foreground colour, background colour, and video which is mapped to a 

particular screen appearance via the Output Translate Table. 

 

The Active Video Attribute specifies the appearance of the field or sub-field when it 

contains the cursor. 

 

Unlike  the active video attribute is always a single number. You cannot have 

different active video attributes on a per-element basis. 

 

By default if the field is a simple field, its active video defines the appearance of the 

whole field when the cursor is in it. However if the field is "row-significant" (see 

Section 4.12) only the row that contains the cursor is displayed using the active video. 

 

The active video of a nested field defines the appearance of the field when it is 

addressed by the cursor as an element of another nested field. This means that the active 

video of the top-level field in a nested structure is never used. Unlike  in 

which the background colour alone is significant, the active video of a nested field 

overrides the video attributes of its sub-fields. 

 

If unspecified, active video defaults to 0 (normal video. No active video is specified 

explicitly by assigning a value of . 

 

2.8  Home Elements :  
Columns 10 and 11 of  specify the home elements. These represent the position of 

the field contents relative to the window, and are applicable only to scrollable fields. 

 

If unspecified, the default value of  is (1,1) which means that the data is 

positioned in the top left corner of the window. You may position the data otherwise by 

specifying a different pair of values to . 

 

After user interaction you can derive the new position of the data relative to the window 

from the new value of . Remember too that the row and column 

position returned by  are relative to the data, not the window. If you need to know 

which row and column of the window the cursor was on when  terminated you must 

subtract the home element from the result of  and add 1. 
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Figure 2.8.1 illustrates how the values of the home elements are affected by scrolling. 

 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³ 
³³ 
³³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ÄÄÄÄÄÄ¿³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³³ 
³³³ 
³³³ 
³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³³ 
³³ 
³³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿³ 
³³³ 
³´ÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³³ 
³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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2.9  Scrolling Groups :  
Columns 12 and 13 of  specify vertical and horizontal scrolling groups respectively. 

A scrolling group is an arbitrary integer that links together a number of fields for 

scrolling purposes.  Figure 2.9.1 illustrates the way fields may be linked in scrolling 

groups for spreadsheet applications. 

 

All the fields with the same value of  scroll vertically together. When the 

user scrolls the data in one field using Cursor Up, Cursor Down, etc., the data in all the 

fields of the same group scrolls up or down 1 element in parallel. Although fields in the 

same vertical scrolling group are usually arranged side by side so that they occupy the 

same rows of the screen, this is not a requirement. Vertical scrolling is often combined 

with row-significant behaviour (See Section 4.12). 

 

All the fields with the same value of  scroll sideways together. When the 

user scrolls the data in one field using Cursor Left, Cursor Right, etc., the data in all 

fields of the same group scrolls sideways one element in parallel. Although fields in the 

same horizontal scrolling group are usually arranged above one another so that they 

occupy the same columns of the screen, this is not a requirement. It is possible to 

include a numeric or date field in a horizontal scrolling group. However, as the element 

of such a field is the entire number or date, the effect is not useful. 

 

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³³ 
³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ 
³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
 

ÚÄÄÄÄÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³³³³ 
³³³³ 
³³³³ 
³ÚÄÄÄÄÄÄÄÄÄÄ¿³³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ 
³ÀÄÄÄÄÄÄÄÄÄÄÙ³³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙ 
³ÚÄÄÄÄÄÄÄÄÄÄ¿³³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ 
³ÀÄÄÄÄÄÄÄÄÄÄÙ³³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙ 
³ÚÄÄÄÄÄÄÄÄÄÄ¿³³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ 
³ÀÄÄÄÄÄÄÄÄÄÄÙ³³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙ 
³ÚÄÄÄÄÄÄÄÄÄÄ¿³³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ 
³ÀÄÄÄÄÄÄÄÄÄÄÙ³³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
ÚÄÄÄÄÄ¿ÚÄÄ¿ÚÄÄ¿ÚÄÄ¿ÚÄÄ¿ÚÄÄ¿ 
ÀÄÄÄÄÄÙÀÄÄÙÀÄÄÙÀÄÄÙÀÄÄÙÀÄÄÙ 
 



  Chapter 8: Character-Mode Screen Manager 361 

 

Fig. 2.9.1  Scrolling Groups for a Spreadsheet 
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3.  Field Types 

3.1 Introduction 
Column 6 of  specifies field type. It is relevant only to simple fields, ie fields which 

contain simple text or numbers, and is ignored if the field is nested. 

 

The following field types are valid: 

 
ÚÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³³ 
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³³³³ 
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3.2 Default Fields 
If you specify 0, the field type is defined by the field contents. If the field contains 

characters, the field type will be 1; if the field contains numbers the field type will be 5. 

Note that if your program assigns numbers to a field with type 0 that previously 

contained characters, the field type changes to numeric. 
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3.3 Character Fields 
Field contents may not be numeric. If they are, the assignment to  will cause error 

56 (). Character data will be displayed top and 

left-justified in the window. A character vector will be treated as a 1-row matrix. The 

data may contain any of the characters in , but terminal control characters 

( in origin 0) will be replaced by blanks. If the field type is 3, all 

lowercase alphabetic characters will be translated to uppercase characters before being 

displayed. If the field type is 4, the reverse translation (uppercase to lowercase) will be 

applied. For behaviour during  input, see Section 6.1. Note however, that if the field 

type is 3 or 4, the appropriate uppercase/lowercase translation is applied. This 

conversion assumes that the lowercase and uppercase alphabets occupy  

and  in origin 0 respectively. 

 

3.4 Numeric Fields 
If the field contains numbers, the data is displayed top and right-justified in the window 

with 1 number per row. A numeric vector will be treated as a 1-column matrix. 

 

If the field is a pocket-calculator field with behaviour code 8192  the field 

contents must be numeric. Assigning character data will cause error 56 

(). 

 

If the field is a normal numeric field it may initially contain text. If so, the text is 

displayed "as is" but is right-justified and truncated if necessary. In a multi-row field an 

enclosed text vector may be substituted for a number. 

 

If the field type is 5, 6, 7, or 8, a column of numbers is displayed in a similar way to 

standard APL output. Each number is formatted independently to the appropriate 

number of decimal places (affected by ); and then the numbers are aligned so that 

the last digit of their integer portion occupies the same column on the screen. Note that 

integers are shown with no decimal point, and '' format is not provided. 

 

If the field type is 5x, 6x, 7x, or 8x the numbers are formatted to "x" decimal places, 

right-justified, and aligned vertically so that their decimal points occupy the same 

column position. 

 

If the field type is 5, 5x, 6 or 6x, numbers are displayed using a "" as the decimal 

point. If the field type is 7, 7x, 8, or 8x numbers are displayed using a "" as the 

decimal point. 

 



364 Dyalog APL/W User Guide 

 

If the field type is 6 or 6x, a "" separator is inserted between thousands. If the field 

type is 8 or 8x, a "" separator is used instead. 

 

Negative numbers are displayed using the ASCII minus sign "". 

 

If when fully formatted a number cannot be displayed in the number of columns 

specified by  it is displayed as a string of asterisks. 

 

Numeric fields may be input using normal free-format input or pocket-calculator input. 

See Section 6 for further information. 

 

3.5 Date Fields 
The field may contain numeric or character data. Characters are inserted "as is" but are 

right-justified and truncated if necessary. 

 

Numbers are taken to be dates specified in terms of the number of days since 1st 

January 1900. When displayed they are converted to character strings according to a 

date format specification, and may be edited in this form by the user. Valid dates 

obtained by referencing  are numeric. Figure 3.5.1 illustrates the principle: 
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The date format is specified by the last digit of the field type. For example, 93 refers to 

date field, format 3. Date formats are defined in the APL Format file. See Section 8.8 

for further details. 

 

Figure 3.5.2 illustrates the part of this file which defines date formats. The system 

works as follows : 

 

First the days of the week are defined. This is done in a series of lines prefixed by the 

code "D:". The first 7 words (separated by blanks) define the names. Next the names of 

the months are declared by the first 12 words contained in lines beginning with the code 

"M:". Finally, various date formats are defined by lines beginning with the code "Fx", 

where "x" specifies the format number (to be used for field type "9x"). 
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³³ 
³³ 
ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

The general form of the date format specification is :  

 
Fx=zerodate:datespec 

 

where zerodate optionally defines a string of characters to be displayed when the 

corresponding value in the field is 0, and datespec defines the format of the date 

otherwise. 

 

datespec consists of one or more special date format codes and other characters. 

When a date is displayed, the format codes are replaced by corresponding strings and/or 

values. Other characters are output unchanged. For example, F7:DAY, D* of MON* 

YYYY would display the value 18017 as "". The code 

"DAY" is replaced by "", "D*" by "", and so forth. The comma and spaces in the 

format specification are treated as punctuation and displayed unchanged. Punctuation 

may contain any of any characters in , including National language characters and 

APL symbols. See Section 8.8.1 for further information. 
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Figure 3.5.3 describes the coding system in detail. 

 
ÚÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³³ 
ÃÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
ÃÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

Note that codes containing a "*" define dates which are of variable length; those which 

do not define fixed format fields. During input, any punctuation in fixed-length date 

fields is automatically inserted. 

 

If you assign the number 0 to a date field, the corresponding zerodate string is 

displayed. If such a string is not defined, the datespec string is displayed. For 

example, if you were using the standard format file, placing a 0 in a field of type 90 

would display as " / / ". Placing a 0 in a field of type 91 would display as "". 

Note that the user can reset the field to zero by pressing the Cut key. 

 

 

Year-2000 Compliance 

As stated previously, dates are by default interpreted relative to 1
st
 January 1900. If you 

use 2-digit year format, this will mean that dates after 1999 will be interpreted wrongly. 

You may avoid this problem using the yy_window parameter. This allows you to define 

fixed or sliding windows for the interpretation of 2-digit years. 
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4. Field Behaviour 
Column 7 of  is used to define certain field characteristics. These are expressed as 

the sum of a set of behaviour codes which are themselves powers of 2. Table 4.1 

summarises these codes which are described in detail below. 

 

4.1  Behaviour Code 1 () 
This behaviour code causes  to terminate when the user attempts to skip to another 

field. The 4th element of the result of  will contain the key used to leave the field, 

and the 5th element will indicate that event code 1 has occurred. This behaviour can be 

used if you want to validate the field unconditionally, or if you want to reset a help 

message associated with the field. Notice that if the user presses an exit key it will not 

trigger this behaviour. Only a key that would otherwise cause a skip to another field will 

do so. 

 

4.2  Behaviour Code 2 () 
This behaviour code causes  to terminate when the user attempts to skip to another 

field after having changed the current field. The 4th element of the result of  will 

contain the key used to leave the field, and the 5th element will indicate that event code 

2 has occurred. This behaviour can be used if you want to validate the field only if it has 

been changed. Notice that if the user presses an exit key it will not trigger this 

behaviour. Only a key that would otherwise cause a skip to another field will do so. 

 

Note that the field is deemed to have been changed if the user has typed in it. Thus if the 

user overtypes a "0" with a "0", the field is deemed to have been modified, and an 

attempt to leave it will trigger this event. You can tell if the value of the field has 

actually changed by comparing the corresponding element of  before and after the 

. 
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ÚÄÄÄÄÄÂÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³³ 
ÃÄÄÄÄÄÅÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
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³³³³ 
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³³³³ 
³³³³ 
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³³³³ 
³³³³ 
³³³³ 
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³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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4.3  Behaviour Code 4 () 
This behaviour code causes  to terminate if the user attempts to skip to another field 

when the contents of the current row of the current field are invalid. The 4th element of 

the result of  will contain the key used to attempt to leave the row, and the 5th 

element will indicate that event code 4 has occurred. This behaviour is only useful for 

fields that can be invalid, ie. date fields and numeric fields with free-format input. 

Numeric fields with behaviour code 8192 () are guaranteed to always contain a 

valid number, so there is no point in setting this behaviour code. Numeric fields with 

free-format input are guaranteed to reject invalid characters, but the user may enter 

things like "" which can only be validated on exit. 

 

Note that the behaviour applies to individual rows, so you will get an exit if the user 

enters an invalid number in a column of numbers and tries to Cursor Up or Down to 

another number in the same field. 

 

4.4  Behaviour Code 8 () 
This behaviour code causes  to terminate under the following conditions : 

 

a) If a Cursor Key is used to attempt to skip to another field, and there is no field 

in the chosen direction. 

 

b) If the user presses Tab whilst in the last field in the list of fields being 

processed by ; or in the last row of the last field if the field is "row-

significant". 

 

c) If the user presses Shift+Tab whilst in the first field in the list of fields being 

processed by ; or in the first row of the first field if the field if the field is 

"row-significant ". 

 

The 4th element of the result of  will contain the key used to attempt to skip from 

the field, and the 5th element will indicate that event code 8 has occurred. 

 

This behaviour can be used to create a "wrap-around" effect where the Cursor Keys are 

used to skip between fields such as in spreadsheet applications and horizontal menus. It 

is also useful if you want to process groups of fields separately, as it prevents the cursor 

from circulating back to the beginning at the end of the field list. 

 

Notice that if the user presses an exit key it will not trigger this behaviour. Only a key 

that would otherwise cause a skip to another field will do so. 
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4.5  Behaviour Code 16 () 
This behaviour code causes  to terminate if the user attempts to enter the field. The 

4th element of the result of  will contain the key used to attempt to enter the field, 

and the 5th element will indicate that event code 16 has occurred. The first 3 elements 

of the result will contain the number of the field being entered, and the cursor position 

(1,1). 

 

This behaviour can be used to display a help message or a pop-up menu giving a list of 

choices for this field. It can also be used to trap arrival in the first of a group of fields 

that you may want to process in some special way. It is also useful for trapping entry to 

dummy fields to control the positioning of a form during scrolling. See Section 8.5 for 

details. 

 

4.6  Behaviour Code 64 () 
This behaviour code makes the field sensitive to mouse buttons. It is only applicable to 

those versions of Dyalog APL with mouse support. A  field cannot be entered 

with the cursor. However if the user points to it with the mouse pointer and presses a 

button,  terminates. The position of the cursor remains unaltered, and is returned in 

the first 3 elements of the result. Information concerning the  field is returned 

in elements 7,8 & 9. 

 

4.7  Behaviour Code 128 () 
This behaviour code disables the "skip" function of the Cursor Keys so that they stick 

(and the terminal beeps) when they reach the edge of the data. This feature is useful if 

you wish to standardise on Tab and Shift+Tab keys for moving between fields. 

 

4.8  Behaviour Code 256 () 
This behaviour code causes the cursor to enter a field or a row of a "row-significant" 

field at the beginning of the data or at the beginning of the row rather than 

geographically. It only applies to Cursor Key movement; skipping with Tab and 

Shift+Tab is unaffected. This behaviour means that Cursor Up and Cursor Down can be 

used to skip between fields, or between rows of "row significant" fields without the 

need to move the cursor sideways back to the beginning. This is particularly useful if 

you are entering data into a series of blank fields for the first time. It is less useful if the 

user is likely to want to edit data at random, in which case the default geographical 

movement is probably more helpful. 

 

Note that this behaviour is a property of the field being entered, not of the one being 

left. 
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4.9  Behaviour Code 512 () 
This behaviour code prevents the user from editing or changing data in the field. Any 

keystroke other than a movement key is ignored and the terminal beeps. This behaviour 

is useful for menus and for fields in which you want the user to be able to position the 

cursor, but not change the data. 

 

4.10  Behaviour Code 1024 () 
By default when  terminates the active video of the current field is reset to normal 

in the same way as it is when the cursor skips to another field. This behaviour code 

overrides the default and causes the active video to remain set. The active video will 

remain set until your program issues another  on the same form. This is important, 

if your program pops up another form (by localising ), the appearance of the first 

form, including the highlighting of the last active field, is unaffected. 

 

A common use of this feature is to present a stack of menus in which the item selected 

at one level remains highlighted while the user chooses from a sub-menu. It can also be 

used to indicate that validation (triggered by  terminating on an event) is in 

progress. 

 

4.11 Behaviour Code 2048 () 
This behaviour code temporarily disables the cursor. It is useful for menus and perhaps 

for "pocket-calculator" fields. 

 

4.12  Behaviour Code 4096 () 
This behaviour code defines a field to be "row-significant". It is applicable only to 

simple multi-row fields, and is ignored if the field contains only a single row or is 

nested. This behaviour is intended to be used for a group of related fields that are 

processed together as a table by a single . It is of little value when used with a 

single field. A group of row-significant fields have the following properties: 

 

4.12.1 Active video applies to the row of the field in which the cursor resides; not to 

the field as a whole. 

 

4.12.2 The default behaviour of the Tab key is modified so that it skips along the 

same row between fields, but skips down one row when moving from the last 

field in the field list to the first. Shift+Tab works in the same way but in the 

reverse direction. This motion is illustrated in Fig. 5.5.2 in the section 

describing the Tab and Shift+Tab keys. 
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4.12.3 Behaviour codes 1 (), 2 (), and 16 () operate on 

individual rows in the field rather than on the field as a whole. This means that 

if you define a field with behaviour codes 2 and 4096, you will get an exit from 

 on each row that the user changes. 

 

4.12.4 If behaviour code 256 () is also defined, the Cursor Keys will skip to 

the beginning of the row of data rather than to the beginning of the field. For 

example, Cursor Down in a row-significant field will position the cursor at the 

beginning of the next row rather than on the same column. The exception to 

this rule is a Pocket Calculator field (see below) in which the cursor is 

normally positioned on the "units" column. 

 

4.13  Behaviour Code 8192 () 
This behaviour code defines a field to have "Pocket-Calculator" style of input. It is 

applicable only to simple numeric fields, and is ignored if the field is of type character, 

date, or is nested. 

 

In a Pocket-Calculator field, the cursor in general remains fixed and data enters from the 

right. Cursor Left and Cursor Right keys may skip to adjacent fields, but do not move 

the cursor within the field. Input behaves like a pocket-calculator, ie digits enter from 

the right and cause existing digits to shift to the left. 

 

New input automatically clears the existing value in the field on the first keystroke. 

 

This behaviour is extremely useful because it guarantees that a field contains only valid 

numbers, and depending upon your taste, is a convenient way to enter data. It is 

especially useful if the user is entering new data or typically overwriting existing 

numbers. It is less helpful when the user needs to edit the odd digit in a large number. 

For this situation, the default "free-format" style of input may be preferable. 

 

An important property of pocket-calculator fields is that Cursor Left and Cursor Right 

do not move the cursor around within the field. Instead they make the cursor skip to an 

adjacent one. This makes pocket-calculator fields very suitable for spreadsheet 

applications in which this type of cursor behaviour is expected. 

 

For further details, see Sections 6.4 and 5.9.1. 
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4.14  Behaviour Code 16384 () 
This behaviour code causes the automatic generation of a Tab after a character is 

entered in the last position of a field. In a "Pocket-Calculator" field (where input always 

occurs in the last position) a Tab is generated when the field is filled. Note that this is 

EXACTLY equivalent to the user filling a field without this behaviour, then pressing 

Tab. If an event occurs as a result of the autotab, the key returned in the 4th element of 

the result of  is "TB". 

 

4.15  Behaviour Code 32768 () 
This behaviour code  affects the way that existing characters are handled when new data 

is entered with INSERT mode ON. By default, characters to the right of the cursor are 

shifted to the right as each new character is entered. When a non-blank character hits the 

right edge of the data (which is not necessarily the edge of the window if the field 

scrolls) further entry is ignored and the terminal beeps. If this behaviour is set, the 

default is overridden, and displaced characters fall off the right end of the field and are 

discarded. 

 

In "Pocket-Calculator" fields this behaviour is ignored. 

 

4.16  Behaviour Code 65536 () 
If the first key the user presses in a field is a printable character, this behaviour causes 

the field to be cleared to blanks from the current position of the cursor to the end of the 

current row. In the case of a multi-row character field (type 1,2 or 3) which does not 

have behaviour code 4096 () the field is cleared to the end of the field, not just 

to the end of the current row. 

 

If the first character the user presses is a movement or other key, this behaviour is 

disabled, and the data is available for editing as normal. 

 

This behaviour is useful when you expect the user to want to replace rather than 

modify existing information on the screen, eg a default value. 

 

This behaviour is assumed automatically in pocket-calculator fields and need not be 

specified explicitly. 

 



376 Dyalog APL/W User Guide 

 

5. Moving around the Form 

5.1 Addressing Fields Using  
The right argument of  specifies a list of fields that the user may visit. Until  

terminates the user may position the cursor in any of these fields and move freely 

between them. The list of fields is a scalar or vector. Elements of the list are either 

integer scalars or integer vectors. 

 

A scalar specifies a top-level field, and relates directly to a row in . For example, 

the expression  allows the user to visit the fields defined by rows 2, 4, 

and 27 of . 

 

A vector element specifies a sub-field. For example, the statement 

 allows the user to visit the third sub-field of field 1 (ie the field 

defined by the 3rd row of the matrix contained in ) and the 5th sub-field of 

the first sub-field of field 2 (ie the field defined by the 5th row of the matrix contained 

in row 1, column 1 of the matrix contained in ). 

 

A nested field can be accessed at varying levels according to the need. The principles 

are : 

 

 

a) The objects addressed by elements of the right argument of  are referred to 

as fields and may be visited by the user. The Tab and Shift+Tab keys can be 

used to skip between these items. Under certain circumstances the Cursor Keys 

may also be used to skip between fields. 

 

b) Within each of the fields addressed in this way the user may move the cursor 

from one element to another using the Cursor Keys. An element of a simple 

field is a single character or number, depending upon the field's type and 

behaviour. An element of a nested field may be a simple sub-field, or another 

nested field. 

 

c) The user may not type in a field unless it is addressed as a simple field. To 

allow the user to modify data in a nested field you must address the sub-fields 

themselves. 
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5.2 Initialisation 

5.2.1  Default 

By default the cursor is positioned on the first element of the data in the first field 

(excluding  behaviour fields) in the list of fields to be visited. 

 

In a simple character, default numeric, or date field, the first element means row 1, 

column 1 of the data. However, in a pocket-calculator field the cursor is normally 

positioned in the 'units' column of the field. See Section 6.4 for details. 

 

In a nested field, the first element is the sub-field located at the smallest row number, 

and then at the smallest column number, of the enclosing window. If the first element is 

itself a nested field, the cursor may not necessarily coincide with any data. 

 

5.2.2  Initial Cursor Position Specified 

If the optional left argument to  specifies an initial cursor position the cursor is 

placed there instead. The initial cursor position is specified in terms of the field, then 

(optionally) the row and column. 

 

The field specification must exactly match one of the fields in the right argument or it 

will cause an . A  will be generated if the field 

specification refers to a field with  behaviour, which cannot accept the cursor. 

 

If specified, the row and column must represent a valid cursor position within the field. 

If not it will cause a . The exception to this is that if the field is a 

Pocket-Calculator field the column is ignored and the cursor is placed in the "units" 

column of the field. 

 

If the row and column are omitted, the cursor is placed in the first element of the field. 

 

Consider the following examples. Note that  refers to exit keys. 

 

a) Let user visit fields 1, 2 & 5 but position cursor initially on row 3, column 4 of 

field 2 : 

 

 
 

b) Let user visit sub-field 2 of field 1 and sub-field 3 of field 2. Position cursor 

initially at row 2, column 4 relative to the top-left corner of the window 

associated with field 1, sub-field 2. 

 

 
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c) An error ... the specified initial cursor position is invalid. In this case you 

cannot put the cursor on row 2 because the field only has 1 row. 

 

 
 
 
 

d) An error ... the field specified in the left argument is not a member of the right 

argument. 

 

 
 
 

e) An error ... the initial cursor position is invalid. In this case there is no element 

at row 4 13 in field 1. Note that field 1 contains 2 elements, one at (4,12); the 

other at (3,25). These are the only valid cursor positions in the field. 

 

 
 
 
 
 
 

5.2.3  Initial Keystroke 

The 4th element of the initial context information specifies an initial keystroke. If 

unspecified the default is  which means no initial key. 

 

If the initial keystroke is an exit key it is ignored. This allows your program to re-use 

the result of a previous  without modification, to cause screen processing to restart 

where it left off. 

 

If the initial keystroke is an input key or a movement key it is actioned. If it is another 

key defined for the Input Translate Table but one which is neither an input key nor a 

movement key (eg F1), it is ignored. An invalid code will cause the error 

. 

 

The initial keystroke is actioned exactly as if it had been pressed by the user; except that 

if an event were to occur as a result of the key being pressed, the event is ignored. The 

reason for this is to allow your program to process an event without having to calculate 

where to position the cursor next.  
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For example, suppose that you want to trap user exit from a certain field so you assign it 

a behaviour code 1 (). When  exits you check the cause. If it is because the 

user has left the field in question, you want to take some action and then continue. 

However, you do not want to have to calculate where the cursor should go next, which 

depends upon the key the user pressed to skip out of the field.  therefore accepts 

that key as an initial keystroke, but does not action the event that, coupled with the 

field's behaviour, it would otherwise cause. 

 

The code sample shown in Figure 5.2.3.1 illustrates this principle. 
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5.3  Basic Rules of Cursor Movement 
Cursor movement is governed by a simple algorithm that has been found to produce 

effective behaviour in a wide range of different forms. 

 

When the user presses a key that causes a skip to another field or to another element in 

the same field, the following steps are performed. 
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First the 'target element' is identified. This is the element of the field to which the cursor 

must be moved. The particular field and element depends upon a number of things 

including the movement key that was pressed, the current position of the cursor, and 

field attributes. 

 

If the target element is already visible on the screen, the cursor simply moves there. 

 

Otherwise,  searches through those elements of fields specified in its right argument 

which are currently visible on the screen for the element which is geographically 

nearest to the target element, and moves the cursor there. 

 

Finally, the form is scrolled to bring the target element under the cursor with the 

refinement that the corresponding field's home element is not allowed to become 

negative. 

 

This principle is illustrated in Figure 5.3.1. In this example, the cursor is at position C 

and the user presses Tab. 

 

First, the target element is identified as D, which is not currently visible on the screen. 

Next considers the visible elements (B,C,E, & F) and chooses the one that is 

geographically nearest to D, ie. E, and moves the cursor there. Finally the entire form is 

scrolled so that D moves to the position under the cursor. 

 

 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³ 
³³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿³ 
³³³ 
³³³³ 
³³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³ÀÄ³ 
³³ 
³³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿³ 
³³³³ 
³³³³ 
³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³³ 
³³ 
ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³ 
³³ 



  Chapter 8: Character-Mode Screen Manager 381 

 

³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 



382 Dyalog APL/W User Guide 

 

5.4  Movement Keys 
Tab and Shift+Tab (BackTab) move the cursor between the fields specified in the right 

argument to , whatever the structure of these fields may be. Tab moves to the next 

field in the list and Shift+Tab to the previous one. By default, the fields are treated in a 

circular manner so that Tab from the last goes to the first, and Shift+Tab from the first 

goes to the last. If the form is larger than the screen, skipping from one field to another 

causes it to scroll. 

 

The Cursor Keys have three functions - move, scroll, and skip; and they operate 

geographically. 

 

a) Within a field they move the cursor from one element to another. 

 

b) If the contents of the current field are larger than the window they cause the 

data to scroll one element in the chosen direction. 

 

c) They cause the cursor to skip to a geographically adjacent field. 

 

There are two sets of "Jump" keys which move the cursor by larger increments within a 

field (a and b above). One set moves a "window's worth" at a time. The second moves 

to the end of the data in the chosen direction. These keys do not skip to an adjacent 

field. 

 

The Ctrl+Home key moves the cursor to the beginning of the data in the current field. 

 

The Enter key moves the cursor from its current position to the beginning of the next 

row in a multi-row field. 

 

Unless specified as exit keys, the MOUSE BUTTONS can also be used to move the 

cursor. Within a field the user can freely reposition the cursor by moving the mouse 

pointer and clicking the left button. Movement between two fields is also possible, but 

is subject to other behaviours (and in the current field; and 

 in the pointer field). 
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³³³³ 
³³³³ 
³³³³ 
³³³³ 
ÃÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 
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³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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5.5 Tab and Shift+Tab Keys (TB, BT) 
Tab and Shift+Tab cause the cursor to skip from the current field to a target element in 

a target field. 

 

When the user presses Tab, the target field is the next field in the list defined by the 

right argument of . If the current field is the last one, the list is processed again 

from the beginning, and the target field is taken to be the first. 

 

When the user presses Shift+Tab, the target field is the previous field in the list. If the 

current field is the first one, the target field is taken to be the last. 

 

In both cases, the choice of target element depends upon whether or not the field has 

behaviour 4096 () 

 

5.5.1  Normal Case 

By default, the target element is the first element of data in the target field. This means 

that if the contents of the target field have been scrolled, they will be unscrolled 

horizontally and/or vertically back to the beginning. Note that if the field is a nested 

field the first element is identified as the element located at the lowest row number, and 

then if there is more than one element on that row, the one at the lowest column 

number. 

 

5.5.2   case 

If the target field is a simple multi-row field with behaviour code 4096 , the 

target element is calculated differently. 

 

Tab : If the target field is any field but the first one in the list, the target element 

is the first element of data in the current row. 

 

 If the target field is the first in the list, the target element is the the first 

element of data in the next row. If there is no next row, it is set to 1, and 

the cursor enters the field at the beginning. 

 

Shift+Tab : If the target field is any field but the last one in the list, the target element 

is the first element of data in the current row. 

 

 If the target field is the last in the list, the target element is the first 

element of data in the previous row. If there is no previous row, it is set 

to the last row of the data. 
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Consider the effect of successive Tabs while the system executes the expression 

 on 3 fields laid out as shown below. Figure. 5.5.1 illustrates the default 

cursor movement; Figure. 5.5.2 shows what happens if the fields are row-significant. 

 

Notice that in the latter case tabbing from field 1 to field 2 and from 2 to 3 preserves the 

current row. However, tabbing from field 3 to field 1 increments the row number by 1. 

Finally tabbing from the last row in field 3 causes the cursor to go to row 1 of field 1. 

 

 


ÚÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄ¿ 
ÚÄÄ³³Ä³³Ä³³ÄÄÄ¿ 
³ÃÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´³ 
³³³³³³³³ 
³ÃÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´³ 
³³³³³³³³ 
³ÀÄÄÄÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÄÙ³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

Fig 5.5.1  Default behaviour of Tab key 

 


ÚÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄ¿ 
ÚÄÄ³³Ä³³Ä³³ÄÄ
³ÃÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´ 
³Ä³³Ä³³Ä³³ÄÄ
³ÃÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´ÃÄÄÄÄÄÄÄÄÄ´ 
³Ä³³Ä³³Ä³³ÄÄÄ¿ 
³ÀÄÄÄÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÄÙÀÄÄÄÄÄÄÄÄÄÙ³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

Fig 5.5.2  Behaviour of Tab key in row-significant fields 

 

 

Notice that the row is relative to the data, not to the window. Thus if the contents of 

fields 1, 2, and 3 were 10 rows each, and the fields were linked in the same vertical 

scrolling group, tabbing from field 3 at the bottom of the window would cause the fields 

to scroll up. Furthermore, tabbing from the last row of the data in field 3 would unscroll 

all 3 fields and position the cursor in the first row of the data in field 1. 

 

The logic to implement this behaviour depends ONLY on the target field being row-

significant. For it to work properly it is ESSENTIAL that a set of related row-significant 

fields are processed together in a single call to . The inclusion of unrelated fields in 

the list will cause unexpected results, as will the processing of fields containing 
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differing numbers of rows. For further details on row-significant fields, see Section 

4.12. 
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5.6 Ctrl+Home Key (HO) 
Pressing Ctrl+Home moves the cursor to the first element of data in the current field. 

This means that if the contents of the field have been scrolled, they will be unscrolled 

horizontally and/or vertically back to the beginning of the data. Note that if the field is a 

nested field the first element is identified as the element located at the lowest row 

number, and then, if there is more than one element on that row, the one at the lowest 

column number. 

 

5.7 Enter Key (ER) 
If the current field is a simple multi-row field and the cursor is not in the last row of 

data, the Enter key causes the cursor to skip. The target field is the current field, and 

the target element is the first element of data in the next row. If the data in the current 

field has been scrolled sideways, it will be unscrolled sideways so that the cursor is at 

the beginning. 

 

The Enter key is only applicable to simple multi-row fields and is otherwise ignored. 

 

Note that Enter is a default exit key, in which case this behaviour does not apply. 

 

5.8 Jump Keys (LS, LL, etc.) 
The Left/Right/Up/Down Screen keys (LS, RS, US, DS) move the cursor a "window's 

worth" of data within the current field. The corresponding "limit" keys (LL, RL, UL, 

DL) move the cursor to the end of the data in the chosen direction. If necessary the data 

is scrolled. 

 

5.9 Cursor Keys (LC, RC, UC, DC) 
This section describes the behaviour of the Cursor Keys in terms of Cursor Right and 

Cursor Down. Cursor Left and Cursor Up operate in a similar way but in different 

directions. Notice that there are certain differences between the way that the horizontal 

and vertical Cursor Keys operate. In particular, the horizontal Cursor Keys do not 

operate at all within pocket-calculator fields.  

 

Note that movement of the mouse when a button is held down is interpreted in terms of 

the cursor keys. This is particularly useful for scrolling. 
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5.9.1  Cursor Right (Left) 

If the user presses Cursor Right, the target field is initially taken to be the current field, 

and the target element is the next element to the right on the same row. In a nested 

field, this means the element located at the same row number, and at the smallest 

column number greater than that of the current column. If such an element exists and it 

is already visible, the cursor moves there. If the element exists but is not currently 

visible, it is scrolled into view. If there is no such element to the right of the current one, 

AND the current field has behaviour code 128 () the key is ignored and the 

terminal beeps. Otherwise,  attempts to identify a new target field to the right of 

the current one and move there. At first, only those fields which follow the current one 

in the right argument to  are considered. A simple field is acceptable as the target 

field if its window occupies the current row. A nested field is acceptable if it is located 

(ie has its origin) on the current row. From the fields that satisfy these criteria, the one 

with the smallest column number greater than that of the current column is selected. 

 

If no such field is found, those fields which precede the current field in the right 

argument to  are then considered in the same way. If even then no field is selected, 

the key is ignored and the terminal beeps. Note that this algorithm can sometimes cause 

an apparently illogical skip if your fields are not accessed in geographical order. It does 

have the benefit however of improving performance in cases where a large number of 

fields are being processed, such as in a spreadsheet. 

 

Having identified the target field, the selection of target element depends upon 

behaviour codes 256 () and 4096 (). 

 

 By default Cursor Right selects the first element, and Cursor Left the last 

element in the current row. 

 

 If the target field has behaviour code 256 (), both keys select the first 

element of data. If the data is simple, this is row 1, column 1. 

 

 If the target field has behaviour code 256 () and 4096 () Cursor 

Left selects the first element of data in the current row, not the last. 

 

 Note that if the field is a nested field, the target element is selected by virtue of 

its position in the window. 

 



390 Dyalog APL/W User Guide 

 

5.9.2  Cursor Down (Up) 

If the user presses Cursor Down, the target field is initially taken to be the current field, 

and the target element is the next element below the current one on the same column. 

In a nested field, this means the element located at the same column number, and at the 

smallest row number greater than that of the current one. If such an element exists and it 

is already visible, the cursor moves there. If however, the field is a simple field with 

both behaviour codes 128 () and 4096 (), the cursor moves to the first 

element on the next row rather than moving down the current column. 

 

If there is no such element below the current one, AND the current field has behaviour 

code 128 () the key is ignored and the terminal beeps. 

 

Otherwise,  attempts to identify a new target field below the current one and move 

there. At first, only those fields which follow the current one in the right argument to 

 are considered. A simple field is acceptable as the target field if its window 

occupies the current column. A nested field is acceptable if it is located (ie has its 

origin) on the current column. From the fields that satisfy these criteria, the one with the 

smallest row number greater than that of the current row is selected. If no such field is 

found, those fields which precede the currentfield in the right argument to  are then 

considered in the same way. If even then no field is selected, the key is ignored and the 

terminal beeps. Note that this algorithm can sometimes cause an apparently illogical 

skip if your fields are not accessed in geographical order. It does have the benefit 

however of improving performance in cases where a large number of fields are being 

processed, such as in a spreadsheet. 

 

Having identified the target field, the selection of target element depends upon 

behaviour code 256 (). 

 

 By default Cursor Down selects the element on the first row, current column in the 

target field. Cursor Up selects the element on the last row, current column. 

 

 If the target field has behaviour code 256 (), both keys select the first 

element of data. If the data is simple, this is row 1, column 1. 

 

 Note that if the field is a nested field, the target element is selected by virtue of its 

position in the window. 
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5.10  Scrolling 

5.10.1  Introduction 

Scrolling occurs whenever  attempts to position the cursor on an element of a field 

that is not visible on the screen. This can be caused by moving from one element to 

another within a field, or by skipping between fields. 

 

Whenever data is scrolled, other data which is related to it in some way will be scrolled 

in parallel. 

 

The first instance of this is data that is related geographically. An example that we take 

for granted is that when we scroll up in a character matrix, the data in every column 

scrolls in unison. This is because each element of the matrix is related geographically to 

the others. The same principle applies in a nested field. If it is necessary to scroll an 

invisible sub-field into view, all sub-fields in the same form are scrolled so that they 

maintain their positions 

 

relative to one another. This feature can be used to implement an input form that is 

physically larger than the screen. 

 

The second way to achieve related scrolling is to explicitly link fields together into 

scrolling groups. If scrolling occurs within a field,  checks the field's horizontal or 

vertical scrolling group ( or ) according to the chosen direction. 

If non-zero, the contents (ie elements) of any other fields in the same group are scrolled 

1 element in the same direction. This feature can be used to link simple related fields 

together for parallel scrolling, and to link nested fields together for spreadsheets. 

 

5.10.2  Scrolling Within Simple Fields 

Scrolling in a simple field occurs if the window allocated to the field is smaller than the 

number of rows and columns required by the field contents after formatting. Scrolling is 

caused by pressing the appropriate Cursor Key when the cursor is at the edge of the 

window. 

 

If the cursor is on the rightmost column of the window and there is more data to the 

right, pressing Cursor Right will shift all the data one character position to the left in the 

window. The characters that were displayed in column 1 will disappear, and a new 

column of data will scroll into view. Cursor Left operates in the same way but in the 

reverse direction. 

 

Note that sideways scrolling in a simple field applies only to character fields, it is not 

supported within numeric and date fields. 
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If the cursor is on the bottom row of the window, and there is more data below, pressing 

Cursor Down will shift all the data up one row in the window. The previous contents of 

the first row will disappear, and a new row will scroll into view at the bottom. Cursor 

Up operates in the same way but in the reverse direction. Vertical scrolling works in all 

types of simple fields. 

 

If the window in which the data is being scrolled is not itself entirely visible on the 

screen, the effective window in which the data is scrolled is reduced to the part of it that 

is visible. 

 

5.10.3  Scrolling in a Nested Field 

Scrolling within a nested field operates in the same way as in a simple field except that 

the field element is not a simple character, but is a sub-field or a collection of sub-fields. 

 

If the cursor is on the rightmost visible element of a nested field, and there is another 

element located on the same row but at a higher column number which is currently not 

visible, pressing Cursor Right will cause the field contents to scroll left. 

 

If the current element is one of a set of elements that are positioned in a horizontally 

regular fashion in the window, i.e. they all occupy the same number of columns and 

have the same horizontal spacing, the data will shift 1 element to the left. The left-most 

element will disappear, and new data will scroll into view from the right. If not, the data 

will shift sufficiently to the left to bring the new element into view whilst attempting to 

keep the cursor stationary. This may cause an element to be clipped by the left edge of 

the window, i.e. part of the element is visible, part invisible. 

 

Elements arranged above and below the current one will also scroll in parallel so as to 

maintain their relative positions. Notice however that unlike a simple field the structure 

need not be rectangular nor need these other elements be arranged in the same 

horizontally regular fashion as those in the current row. This could also result in 

clipping. 

 

5.10.4  Scrolling Between Fields 

Scrolling will occur if the user skips to a field that is currently not visible on the screen. 

If skipping is a result of using the Cursor Keys, the behaviour is very similar to that 

described in the previous section because the cursor keys only move geographically. If 

Tab or Shift+Tab is used the behaviour is less specific and is best illustrated by 

example. 

 

Figure. 5.10.4.1 illustrates scrolling of fields which are arranged in a regular fashion. 

Figure. 5.10.4.2 illustrates scrolling with fields arranged at random. 
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Fig 5.10.4.1  Scrolling of regular fields 

 

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ÄÄÄÄÄÄÄ¿ 
³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ÚÄÄ¿ 
³³³³³³³³³ 
³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙÀÄÄÙ 
³³³ 
³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ÚÄÄ¿ 
³³³³³³³³³ 
³³³³³³³³
³³³³³³³³³ 
³³³³³³³³
³³³³³³³³³ 
³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙÀÄÄÙ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙÄÄÄÄÄÄÄÙ 
 

a)  Position before pressing Tab 

 

 

 

 

ÚÄÄÄÄÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ÄÄÄ¿ 
ÚÄÄ¿³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ 
³³³³³³³³³³ 
ÀÄÄÙ³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙ 
³³³³ 
ÚÄÄ¿³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄ¿³ÚÄÄ¿ 
³³³³³³³³³³ 
³³³³³³³³
³³³³³³³³³³ 
³³³³³³³³
³³³³³³³³³³ 
ÀÄÄÙ³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÙ³ÀÄÄÙ 
ÀÄÄÄÄÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙÄÄÄÙ 
 

b)  Position after pressing Tab 
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Fig. 5.10.4.2  Scrolling of irregular fields 

 

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³ÚÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄÄÄÄ¿³ÚÄÄ¿ 
³³³³³³³³
³ÀÄÄÙ³³ÀÄÄÄÄÄÄÄÙ³
³³³³ÚÄÄ¿ 
³ÀÄÄÄÄÙ³
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿³
³³³³ÀÄÄÙ
³³³³
³³³³
³³³³ÀÄÄÙ 
³³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
 

a)  Position before pressing Tab 

 

 

 

 

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
ÚÄ¿ÚÄÄ´ÚÄÄÄÄÄÄÄ¿ÚÄÄÄ¿³ 
³³³³³³ 
ÀÄÙ³ÀÄÄÄÄÄÄÄÙ³³³ 
³³³ÚÄÄÄÄ¿³ 
ÀÄÄ´³³³³³ 
ÚÄÄÄÄ´ÄÄÄÄÄÄÄÄÄÄÄÄ¿³³³³³ 
³³ÀÄÄÄÙ³³³ 
³³³³³ 
³³³³³ 
³³ÀÄÄÄÄÙ³ 
³³³ 
ÀÄÄÄÄ´ÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
 

b)  Position after pressing Tab 
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6.  Input 

Introduction 
User input is only allowed in simple fields . If a field contains sub-fields the user may 

move the cursor around, but not enter or change data. To allow the user to input into 

sub-fields of a nested field, you must address the sub-fields directly in the right 

argument of . 

 

 provides two sorts of field input; free format, and pocket-calculator. Free format 

input is used for character fields, default numeric fields, and date fields. Pocket-

calculator input is an option for numeric fields only. 

 

Like in the Session Manager, all data entry is governed by the Input and Output 

Translate tables. 

 

Using the standard 2-mode APL/ASCII Input Table,  initially puts the keyboard in 

USER mode (ASCII). APL mode may be selected by the user pressing Ctrl+n or using 

the MODE key. If you want to prohibit the input of APL characters you should use a 

single-mode ASCII-only table. 

 

Note that whatever the mode, overstrike resolution is applied. For example, "" 

overstruck with "" will resolve to "". Overstrike resolution is hard-coded and cannot 

be changed using the Input/Output Translation Tables. 

 

6.1 General Input Rules 
Except for input into Pocket Calculator fields (See Section 6.4) characters are entered in 

a similar manner to the way they are handled by the Session Manager. The main 

difference is in the way that Insert Mode works. 

 

Normally if the user types a character the symbol will be displayed and the cursor 

advanced one character position to the right. 

 

If the field has behaviour code 65384 () and the first character typed is a 

printable character, the field is cleared from the current cursor position to the end of the 

current row or to the end of the field, before the character is displayed. 
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If a character is typed on top of another in the rightmost character position in the cell, it 

normally replaces the original one and the cursor remains stationary at that position. 

Subsequent characters merely replace the one by which they were preceded. If however 

behaviour code 16384 () is set, typing a character in the last character position is 

exactly the same as if the user followed the key by pressing Tab. 

 

During input the following keys have a special effect. The codes indicated in 

parentheses are the codes by which these keys are identified in the Input Translate 

Table. 

 

6.1.1  Insert key (IN) 

The Insert key (IN) toggles Insert Mode on and off. 

 

If Insert Mode is on the cursor remains stationary and the characters to the right of it are 

shifted. If the current row of the field is full (ie if the rightmost character is non-blank) 

there are two possibilities : 

 

a) By default inserted characters are ignored and the terminal beeps. 

 

b) If the field has behaviour code 32768 () inserted characters are 

accepted, and trailing characters on the end of the row are discarded. 

 

6.1.2  Cursor Keys (LC, RC, UC, DC) 

During input, the Cursor Keys move the cursor one character position in the chosen 

direction. If the cursor is already positioned on the edge of the field, the default action is 

to move the cursor to the nearest field in the direction indicated. However, the cursor 

will not move if the field has behaviour code 128 () or there is no adjacent field 

in the chosen direction. Note that movement of the mouse when a button is held down is 

interpreted in terms of the cursor keys. 

 

6.1.3 Jump Keys (LS, LL etc.) 

These keys are analogous to the cursor keys except that (LS, RS, US, DS) move the 

cursor one window's worth in the corresponding direction, and  (LL, RL, UL, DL) move 

the cursor to the limit of the data in the corresponding direction. 

 

6.1.4 Delete (DI) 

Deletes the character under the cursor. Characters to the right (if any) are shifted left 

one character position, and the current row is padded with a blank. 
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6.1.5 Shift+Delete (CT) 

In all fields, except pocket-calculator and date fields, this key deletes all characters 

under and to the right of the cursor on the current row, and replaces them with blanks. 

The deleted string is stored in the paste buffer, replacing its previous contents. If the 

string represents a valid number, the value of the number is also stored. 

 

For the action of this key in date and pocket- calculator fields, see Sections 6.3.2 and 

6.4.2 respectively. 

 

6.1.6 Shift+Insert (PT) 

In a character field, the paste key copies the character string in the paste buffer into the 

current field. If the paste buffer is empty the key is ignored and the terminal beeps. 

 

The string in the paste buffer replaces the characters at and to the right of the current 

cursor position. If the string in the paste buffer is larger than the space available to the 

right of the cursor on the current row, the excess characters on the end of the string are 

ignored. If the string in the paste buffer is smaller than the space available, the current 

row is padded with blanks. 

 

For the action of this key in other fields, see Sections 6.2.2, 6.3.3 and 6.4.3. 

 

6.1.7 Destructive Space and Backspace (DP, DB) 

These keys replace the character under the cursor with a blank, then move the cursor in 

the corresponding direction. If the cursor cannot move (see above) the key is ignored 

and the terminal beeps. 
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6.2 Numeric Fields 
If the field is numeric and does not have behaviour code 8192 (), input follows the 

same rules as for character fields, with the following exceptions: 

 

6.2.1 Accepted Characters 

Only the following character are accepted in numeric fields; all others are ignored and 

cause the terminal to beep. 

 

 
ÚÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
ÃÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³ 
³³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

 

6.2.2 Shift+Insert (PT) 

The action of the Paste Key in standard numeric fields differs from its action in 

character fields only in that invalid characters are not allowed. If the character string in 

the paste buffer contains invalid characters the entire string is ignored and the terminal 

beeps. 

 

6.2.3 Validation and Formatting on Exit 

When the user attempts to leave the current row in a numeric field using a movement 

key or an exit key, the contents are validated and reformatted according to the field 

type. For the data to be considered valid, it must be a well-formed number and contain 

no more digits than the current value of . If the number includes a decimal point 

there must be only one of them. Triple separators are ignored so "" in a 

field of type 62 is acceptable and is converted to the value . An entirely 

blank entry is considered to be invalid. 
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If the current row of the field is valid, the key is honoured. Before the cursor leaves the 

field it is reformatted according to the field type and right-justified in the row. If the 

data is invalid, there are two possibilities : 

 

a) By default, the key is ignored and the terminal beeps. 

 

or 

 

b) If the field has behaviour code 4 (),  terminates with event 

code 4. 

 

If the number contains more digits than the current value of  it is considered invalid 

and the terminal beeps. The number is reformatted showing the first  significant 

digits followed by as many underscores as there are excessive digits. For example if you 

entered "" and  was 10, the screen would display 

"" and beep when you attempted to leave that row of the field. 

 

6.3 Date Fields 
If the field is a date field, input follows the same rules as for character fields, with the 

following exceptions: 

 

6.3.1 Punctuation 

The punctuation in fixed-length date fields is automatically inserted during input. For 

example, if the date is "DD/MM/YY" entry of the date "" is achieved by 

typing "". Punctuation is also inserted when characters are shifted as a result of 

using the Delete Key or of being in Insert Mode. 

 

This feature only applies to fixed-length date fields. If the format is "D*/M*/YY" the 

punctuation is not in a fixed position on the field, so it cannot be inserted automatically. 

 

6.3.2 Shift+Delete (CT) 

If the field is a date field, this key resets the value (in ) in the current row of the 

field to 0. Note that a value of 0 in a date field displays as the zerodate string (if 

specified) or as the datespec string that defines the date format (See 3.5). For 

example, if the field type is 95 and the standard format file is in use, it will display as 

"DD MON YY". If the date is a valid date, the corresponding value is stored in the paste 

buffer, together with the deleted character string. If the row currently contains an invalid 

date, only the character string is stored. 
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6.3.3 Shift+Insert (PT) 

If the field is a date field, the contents of the paste buffer replace the existing contents of 

the current row of the field. If the paste buffer contains a valid number or date, the 

corresponding value is copied in and formatted according to the field type exactly as if 

it has been assigned to . Note that this value could have previously been cut from 

any type of field. Otherwise, the character string in the paste buffer is used and is copied 

in starting at the leftmost character position in the field. In this case, if the string is 

larger than the field width, the excess characters on the end of the string are ignored. If 

the string is smaller than the field width, the field is padded with blanks. 

 

6.3.4 Validation on Exit 

When the user attempts to leave the current row in a date field using a movement key or 

an exit key, the contents are validated. For the data to be considered valid, it must be a 

well-formed date as defined for the date format associated with the field type. See 

Section 3.5 for further details. 

 

If the current row of the field is valid, the key is honoured. If not there are two 

possibilities. By default the key is ignored and the terminal beeps. However, if the field 

has behaviour code 4 (),  terminates with event 4. 

 

6.4 Pocket-Calculator Fields 
Pocket-calculator input is an option for numeric fields, and is selected using behaviour 

code 8192 (). Neither the user nor the application program can put anything other 

than a valid number in such a field. 

 

Data in a pocket-calculator field is initially formatted in the same way as for a standard 

numeric field. However, during input the data is constantly reformatted if required so 

that the appearance of the field is always consistent with the values it contains. 

 

When the cursor enters a pocket-calculator field or skips to a new row in the field, the 

cursor is placed in the "units" column. This is the right-most column before the decimal 

place. If the field contains integers, it is the right-most column in the field. If the field is 

of type 63 (3 decimal places) this is the fifth column from the right edge of the field. 
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The first valid character that you enter resets the value of the field to zero, then honours 

the character. At this stage the following characters are valid : 

 
ÚÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³³ 
³³³³ 
³³³³ 
³³³³ 
ÃÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

 

 

For example, if the field contained "" and you typed "", the new value in the field 

would be 4. If you typed "", the new value in the field would be . 

 

Once this first character has been typed, only digits and the decimal point ("" or "" 

according to field type) will be accepted. Plus, Minus, and the APL Minus are now 

regarded as invalid characters. 

 

Subsequent digits enter the field from the right, ie. the digits under the cursor and to the 

left move towards the left, out of the way. If the field type is 7, 7x, 8 or 8x the 

appropriate triple separator is inserted for you automatically. There is no need to type it; 

in fact it is invalid to do so. 

 

If you type a decimal point ( "" or "" according to the field type) the decimal point 

enters the field under the cursor, shifting the exiting digits to the left. Henceforth, only 

digits will be accepted, and a subsequent decimal point will be treated as an invalid 

character. 

 

Digits continue to enter the field from the right. If the cursor is already at the rightmost 

position in the field, existing characters are shifted to the left as before. If however the 

cursor is not on the right-most column of the field, it moves to the right as each new 

digit is entered until it reaches the right edge. Once at the right edge, new digits cause 

existing data to move left as before. 

 

Note that when you enter a decimal place or a digit after the decimal place, it may cause 

all the numbers in the column to shift to the left, not just the one in the current row. 

 

 will not allow the entry of a number with more digits than the current value of 

. If the user tries to enter more they are ignored and the terminal beeps. 

 

During input, only a small number of special keys are available. All others are treated as 

invalid. 
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6.4.1 Delete Key 

This key erases the digit or decimal point under the cursor. In general, the field contents 

shift to the right to take up the position of the deleted character. 

 

6.4.2 Shift+Delete (CT) 

This key resets the value (in ) in the current row of the field to 0. This is displayed 

according to the format specified by the field type. For example, if the field type is 52 it 

will be displayed as "". The value of the number is stored in the paste buffer 

together with the corresponding character string, and the previous contents of the buffer 

are lost. 

 

6.4.3 Shift+Insert (PT) 

If the paste buffer contains a numeric or date value, that value replaces the existing 

value in the current row of the field and is formatted according to the field type exactly 

as if it has been assigned to . This value could have previously come from a 

numeric field or a date field. If the paste buffer is empty or contains only a character 

string, the key is ignored and the terminal beeps. 

 

6.4.4  Advantages and Disadvantages 

The advantages of pocket-calculator fields are : 

 

a) A column of numbers is always formatted in a consistent, uniform, and easy to 

read manner. 

 

b) It is impossible for the user to enter an invalid number. 

 

The disadvantage is that it may require a lot of keystrokes to change a digit somewhere 

in the middle of a large number. In such a case, use of the pocket- calculator field 

behaviour is probably inappropriate. 

 

One of the important properties of pocket-calculator fields is that Cursor Left and 

Cursor Right do not move the cursor within the field. This is because in such fields, the 

cursor remains stationary and data is entered from the right; just like the way a pocket-

calculator works. This means that in fields with this type of behaviour, the only function 

of Cursor Left and Cursor Right is to skip to another field. 

 

This means that pocket-calculator fields are very useful for spreadsheet applications 

where it is normal to use the Cursor Keys to move between cells. 
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7.  Interpreting the Result of Screen Read 

7.1  Summary 
 allows the user to visit the fields and to interact with the GUI objects specified in 

its right argument. All cursor positioning, editing, validation, etc. is handled within  

until one of three things happen : 

 

a) The user presses an exit key. 

 

b) A  event occurs as a result of a specified field behaviour. 

 

c) A weak or strong interrupt occurs (see 7.9). 

 

d) A  event occurs (see 7.11). 

 

e) A GUI EVENT occurs that does not have an associated callback function. 

 

f) The  window is resized (see 7.10). 

 

At this point,  terminates and returns a 6 or 9 element vector summarised in Table 

7.1.1. The result contains 6 elements unless termination was caused by the user pressing 

a mouse button in a  field, in which case it contains 9. The latter can occur only in 

those versions of Dyalog APL that have mouse support. 

 

7.2  Exit Field 
This is a numeric scalar or vector indicating the field or sub-field in which the exit 

occurred. Note that if  terminated due to an  event, this refers to the field 

with the  behaviour. 
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7.3  Row and Column 
Elements 2 and 3 of the result of  contain the row and column number of the cursor 

when the exit occurred. These numbers represent offsets relative to the start of the data, 

not the window. If the data has been scrolled, you can calculate the cursor position 

relative to the window by subtracting the value of the home elements and adding 1. 

 
ÚÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³³ 
ÃÄÂÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
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7.4  Exit Key 
The fourth element of the result of  contains the code for the last key the user 

pressed before exit occurred. The only exception to this is that if a field has behaviour 

code 16384 () coupled with code 1 () or 2 (), pressing a key in 

the last character of the field will cause  to terminate; but the key reported will be 

"TB" and not the key actually pressed. This is because a TAB is generated 

automatically when the user presses a key in the last position of an "autotab" field. 

 

7.5 Event Code 
The fifth element of the result of  is an integer containing the sum of the event 

codes that caused  to terminate. These event codes are listed in Table 7.5.1. For 

example, if you allocate behaviour codes 2 and 4 to a particular numeric field, and the 

user enters some invalid data then tries to leave the field, the event number returned will 

be 6 (4+2). If you were to continue from the same point and this time the user simply 

tried to leave the field (without modifying the existing invalid data) the event number 

returned would be 4. 

 

Behaviour code 16 () is the only behaviour code which generates a unique event, 

as no other events can occur at the same point. 

 

To check if a particular event has occurred, you can use the following function . 

 








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³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
ÃÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 
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³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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7.6  Changed Fields 
The sixth element of the result of  is a boolean vector indicating which of the fields 

specified in the right argument have changed. You may supply an original set of change 

flags in the Initial Context information in the left argument of . If so, the resulting 

change flags are calculated by OR-ing the flags for the fields changed this time with 

those you supplied. This allows you to accumulate the changes if you are going in and 

out of  to process various events. 

 

7.7  Pointer Field 
This is a numeric scalar or vector indicating the field or sub-field which the user pointed 

to with the mouse pointer and pressed a mouse button. To cause an exit from  this 

field must have behaviour . 

 

7.8  Pointer Row and Column 
Elements 8 and 9 of the result of  contain the row and column number over which 

the user positioned the mouse pointer before pressing a button. 

 

7.9  Interrupt 
Weak interrupt (Ctrl+Break) causes  to exit gracefully and return a result, but the 

exit key is empty and the event code is zero. Unless the weak interrupt is trapped (error 

1002) execution is suspended at the start of the next executable line. 
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7.10  Processing Window Resize Events 
If there is no  GUI object defined,  occupies its own special Window on the 

screen and the user may alter the size of the  Window during execution of . If 

this happens,  exits gracefully and returns a result, but the exit key is empty and the 

event code is zero. An APL event (1007) is generated. Unless this event is trapped, 

execution is suspended at the start of the next executable line. In general, your program 

should catch the resize using  and then reformat the contents of the  

Window in accordance with its new size, which will be reported by . If this is not 

possible, you may have to ask your user to make the Window larger. 

 

If there is an  GUI object defined,  is displayed within it. The user cannot 

directly resize the  object, but he can (by default) resize the Form that contains it. 

This causes a Configure (resize) event on the  object. There are two ways to process 

this. If the Configure event is not enabled,  will terminate as described above. 

However, if the Configure event is associated with a callback function, this function 

will be invoked to handle the resize. If you wish to prevent a resize, you can do so by 

setting the Sizeable property of the parent Form to 0. 

 

The  function in the SMDEMO workspace provides an example of using  

in conjunction with other GUI objects, and illustrates how resize can be handled. 

 

7.11  Processing TIMEOUTS 
 (Event Code 32) is supported by  so that you can : 

 

a) Take some special action if the user fails to respond 

 

b) Periodically check the status of some external source of input (e.g. get the 

latest stock prices) 

 

c) Display a digital clock 

 

... etc. 

 

 is handled by  in a rather special way for two reasons. Firstly, unlike 

other events  can occur during user input in the middle of a field. At this stage 

the data in the field is not necessarily complete or even valid. Secondly, once your 

application has processed the  you want to return the user to EXACTLY the 

same point as before. Indeed you may not even want your user to notice that a 

 has occurred. 
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The principles of processing a  in  are as follows : 

 

1. Set  to the number of seconds before the is to . 

 

2. Give the  form to the user by calling . 

 

3. When  exits, check the event code. If the exit is due to a , the result 

will contain 32 plus the sum of any other "events", for example (4). 

Save the entire result from  (). Note that the 4th element of the result 

(exit key) is empty. 

 

4. Take whatever action you want. 

 

5. Call (re-enter)  again, giving the previous result () as the second 

element of the left argument. The act of "feeding back" the event code 32 is taken to 

mean "continue where you left off". The normal initialisation that occurs at the start 

of a call to  is not performed. 

 

6. Unless you reset  to zero, the process is automatically repeated until the user 

exits. 

 

NOTE: When  exits with a , normal field validation is bypassed. At the 

point of , the data in a numeric or date field may be invalid. If so, the 

corresponding element of  will contain character data (the invalid field 

contents) and not a number. Data in a numeric field with  behaviour is 

always valid and is always represented in  as a number. 
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8.  Miscellaneous 

8.1  Overlapping Fields 
 allows you to define overlapping fields. This can be very useful because you can 

define the background to a form as a single field occupying the entire  Window, 

then overlay your input fields on top. 

 

When a form is displayed, the fields in  are drawn in the order in which they are 

defined in . This means that a field defined by  potentially obliterates all 

or part of fields defined in  if they overlap. 

 

If you allow the user to visit a field which is behind and therefore obliterated by 

another,  will behave exactly as if the field were visible except that the hidden 

field's contents will not be shown. This feature can be used for password fields if your 

terminal does not support the invisible video attribute. Beware however that skipping 

between overlapping fields using the Cursor Keys may produce strange effects. To 

avoid this problem, it is suggested that you use behaviour code 128 () for such 

fields. 

 

In many instances it is possible to produce the same effect of localising  by 

catenating new rows onto it, and then later dropping them off. This technique relies on 

the fact that fields obliterate any that are defined earlier in  that they overlap. 

 

8.2  Localising  
The localisation of  is one of the most important and useful features of the Screen 

Management facilities. 

 

When you assign a new value to a localised , the previous display remains 

unchanged, and the new form is overlaid on top. When the function with the local  

terminates, the display reverts to its original state, before the function was called. If the 

localised  occupies a space that is smaller than the  Window, the effect is of a 

pop-up sub-window. 

 

A further consideration is a Dyalog APL feature known as 'pass-through' localisation. In 

several other APL implementations, a reference to a localised system variable before it 

is assigned a value is an error. In Dyalog APL, a localised system variable takes its 

initial value from the calling environment ( excepted). This means that if you 

call a function in which  is localised, it inherits the value it had before the function 

was called until you assign a new value to it. This is one reason the Window does not 

immediately clear when you localise . 
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8.3  Blanking the Window 
Section 8.2 described how the effect of localising  is to overlay a new form on top 

of the one (or ones) already displayed in the  Window. This means that parts of the 

old form "show through" the parts of the new one that are unoccupied by fields. This is 

often undesirable. 

 

A practical solution to this problem is to define a single field located at (1,1) with a 

window size of , containing a single space character. This field must appear as the 

first row of the localised . 

 

8.4  Vector Assignment to  
In general,  is a matrix with between 3 and 13 columns. In early trials it was 

discovered that the most common cause of errors when using  was in forgetting 

this.  will therefore accept a suitable vector which is assigned to it. When 

referenced it will always yield a matrix.  

Example : 

 






 
ÚÄÄÄÄÄÄÄÄÄÄÄÂÄÄÂÄÄ¿ 

³³³³ 
ÃÄÄÄÄÄÄÄÄÄÄÄÅÄÄÅÄÄ´ 

³³³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÁÄÄÁÄÄÙ 

 

Notice however that this does not apply when a field is nested as there would be a 

confusion with the case of a default numeric field which contains text in its first row. 

 

8.5  Oversize Windows 
If a window is larger than the space required for the field contents,  does not extend 

the data with blanks or zeros. The use of oversize windows can lead to unexpected 

effects. For example,  will not allow the user to overtype in the area between the 

data and the window. The use of oversize windows is not recommended; you can use  

or Reshape () to make your data fit the window as you see fit. 
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8.6  Scrolling Whole Forms 
The scrolling algorithm discussed in Section 5.4 works well for regular forms, i.e. forms 

in which the sub-fields are laid out in a uniform manner. It also produces good 

behaviour in non-uniform forms, although clipping of some fields is inevitable. 

However, if the first input sub-field is not positioned at (1,1) in the window, scrolling 

back to the beginning of the form may not have the desired effect. Consider the function 

. Sub-field 1 contains a title, so the  only asks the user to visit sub-fields 

2 and 3. Figure. 8.6.1 illustrates the initial display. Figure. 8.6.2 shows the result of 

pressing TAB twice. As you can see,  has scrolled sub-field 3 to the top of the 

Window leaving sub-field 2 out of view. 

 








 

Fig. 8.6.1  Initial Position 

 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿³ 
³³³³ 
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Fig. 8.6.2  Position after TAB 
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³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
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Fig. 8.6.3  Position after Second TAB 

 
ÚÄÄÄÄÄÄÄÄ¿ 

ÀÄÄÄÄÄÄÄÄÙ 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³³³³ 
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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
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As you can see, when the user pressed TAB in sub-field 3,  scrolled sub-field 2 (the 

next field to visit) into view. However the scrolling algorithm has left the sub-field out 

of view. In this case such behaviour is undesirable. 

 

The solution to this problem is to include a 'dummy read' on sub-field 1. This will 

ensure that it is scrolled back onto the form when the user presses TAB in sub-field 3. 

As we don't actually want the user to access sub-field 1, entry to this field is trapped 

using behaviour 16 () and the cursor re-positioned on sub-field 2. 
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The function  makes the form scroll as we want. The initial position and the 

position after a TAB is the same as before (Figures. 8.6.1 and 8.6.2). However, a second 

TAB causes the Window to revert to the initial position (Figure. 8.6.1) with sub-field 1 

displayed in the Window as we want. 

 












 

The same sort of procedure may be required whenever the first input sub-field in a 

scrolling window is not positioned at the origin. If you do not have a conveniently 

positioned output sub-field to use, it is a good idea to define a dummy one at (1,1). 

 

8.7  Blanks & Invalid Numerics 
Free-format numeric fields are slightly unusual in that they may contain character 

strings rather than numbers. The reasons for this are twofold. 

 

Firstly, it is desirable to have a numeric field that may initially be blank. One solution is 

to have a behaviour "display 0 as blank". However, it is also useful to distinguish 

between the 0 which has been typed by the user and the 0 displayed as blanks by the 

application program. As  is re-entrant, it would be difficult if not impossible to do 

this if the "display 0 as blanks" solution had been adopted. 

 

The second requirement stems from the fact that it is possible for the user to enter an 

invalid number, for example "". Of course, your program can rely on the default 

behaviour which is to beep and not allow the user to leave that field. However, you may 

prefer to issue your own error message, and you certainly do not want the invalid 

contents of the field lost. It is essential therefore that  accurately reflects the 

contents of the field at all times, even when the contents cannot be converted into a 

number. 

 

There are only two ways in which you can get character strings into numeric fields. One 

way is for your program to put them there; the other is by using the  

behaviour. Both are under your control. If you choose not to put blanks into numeric 

fields and you take the default behaviour which prevents the user from leaving an 
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invalid field, you will not have to allow for character strings in numeric fields in your 

programs. 
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If you choose to allow characters in numeric fields, it is ESSENTIAL that you explicitly 

define the field type to . If you use field type 0 with data of mixed type, the results 

will be unpredictable. 

 

8.7.1  Blanking a Numeric or Date Field 

Each element of a numeric or date field can either be a number or an enclosed character 

scalar/vector. 

 

To set a date field to blanks it is recommended that you use the zerodate facility. 

 

To a particular row of a numeric field to blanks, you simply assign a space character to 

the appropriate element. 

Example : 



 



 

Note that elements of the field contents are assigned 1 per row, thus ... 

 




 

Unless the width of the window is defined explicitly, its width will be determined by the 

widest element. 

 

Note also that an entirely blank row in a numeric field is regarded as invalid. Thus if the 

user moves into a field that you have filled with blanks, he will by default have to enter 

valid numbers before leaving the form. An entirely blank row in a date field will also be 

invalid unless the corresponding zerodate string is also blank. 

 

8.7.2  Handling Invalid Data 

By default, the user will remain stuck in a numeric or date field until it contains a valid 

number or date. If the user tries to skip to another field or presses an exit key, the 

terminal will beep and the key will be ignored. However, if the field has behaviour code 

4 ()  will exit when the user attempts to leave it. At this point  

contains the invalid data. 
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Suppose that you have a field (field 3, say) containing a single number, and the user has 

entered "", then pressed TAB. Assuming that you have given the field behaviour 

code 4 (),  will exit returning in the first 4 elements of its result: 

 


 

From this information, your program can deduce that field 3 is invalid. Furthermore 

 contains the invalid text, in this case "". You can therefore issue an 

error message and call  again, e.g. 

 


 

Suppose that the field contained 3 rows. This time  might return ... 

 


 

 ... indicating that the second number is invalid. The invalid text is obtained by the 

expression : 

 


 

8.8 National Language Characters in Dates 
The file DEFAULT.DFT in the APLFMT sub-directory contains user-definable 

specifications for date formats. Interpretation of this file does not use the Input 

Translate Table mechanism. Instead, you can code  positions directly into the file 

by prefixing the  index with a backslash. Note that the  index is expressed as a 

3-digit decimal number in origin 0, ie "\091" means . 

 

Suppose that é is . To get the é into Février, you would code the first 2 

month names as follows: 

 
M:Janvier   F\148vrier 

 

The colon character (":") is used as a separator in the date coding scheme. You cannot 

therefore use a colon within the zerodate string (see 6-20). A colon may instead be 

specified by its position in  as "\240". 
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9. Support Workspaces 

9.1  SMTUTOR 
 contains an on-line tutorial designed to introduce you to the Screen Manager. 

 

It is organised into a series of "BOOKS" that should be read in sequence. 

 

BOOK 1 : Introduction to the Dyalog APL Screen Manager 

 

 An overview of the Screen Manager, describing the basic concepts, 

and discussing a simple example of its use. 

 

 

BOOK 2 : Defining the Screen Map 

 

 Covers the full definition of , and the different ways in which it 

can be used. 

 

 

BOOK 3 : Using and tailoring the Screen Read 

 

 Covers the full definition of , and the different ways in which it 

can be used. 

 

BOOK 4 : Cursor Movement 

 

 Covers the default behaviour of the cursor movement keys, that is,     

, , , , TAB and BACKTAB. 

 

Each book in the series contains a set of lessons designed to introduce you to the 

Dyalog APL Screen Manager. These lessons are best run on a colour screen. 

 

The lesson consist of a sequence of pages containing sample Dyalog APL expressions 

together with suitable instructions and commentary. 

 

To read a given book, type , where  is the appropriate number, and the first 

lesson will be printed. To run the next lesson, type  or press F1. To recall the 

previous lesson, type  or press F2. To review a particular lesson, type , 

where  is the lesson number. 
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Each lesson consists of a screenful of text. In general, instructions and commentary are 

in lower case; expressions to be executed are in upper case and indented 6 spaces. You 

don't have to re-type the expressions provided. Instead you can use the Dyalog APL 

Session Manager. 

 

To execute an expression, point at it with the cursor, and press the Enter key. This can 

be done using the mouse by putting the pointer on the expression, clicking the left 

button (to position the cursor) and then clicking the middle button. 

 

The expression is copied down to the current line and executed. Once you have gained 

experience, you can experiment by editing the expression prior to submission. 

Expressions must be executed in the order provided. 

 

 

To begin ... 

 


 


 


 

 

9.2  SMDEMO 
 contains some examples which illustrate the use of the Dyalog APL Screen 

Manager ( and ). The examples consist of a sequence of lessons containing 

sample Dyalog APL expressions together with suitable instructions and commentary. 

The examples are best run on a colour screen. 

 

To start, type . To run the next lesson, type  or press F1. To recall the 

previous lesson, type  or press F2. To review a particular lesson, type , 

where is the lesson number. 

 

Each lesson consists of a screenful of text. In general, instructions and commentary are 

in lower case; expressions to be executed are in upper case and indented 6 spaces. You 

don’t have to re-type the expressions provided. Instead you can use the Dyalog APL 

Session Manager. 

 

To execute an expression, point at it with the cursor, and press the Enter key. The This 

can be done using the mouse by putting the pointer on the expression, clicking the left 

button (to position the cursor) and then clicking the middle button. 
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The expression is copied down to the current line and executed. Once you have gained 

experience, you can experiment by editing the expression prior to submission. 

Expressions must be executed in the order provided. 

 

9.3  SMDESIGN 
This is a workspace to design simple  screens. The main function is  

whose argument is either a  definition matrix or an empty vector. The result is the 

 definition matrix for the new screen. 

 

To design a new screen : 

 


 

To modify an existing design : 

 


 

The facilities provided which are described in detail below are as follows : 

 
ÚÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 

³³³ 
ÃÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
³³³ 
ÃÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´ 

³³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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9.3.1  Selecting and Locating Fields 

 is intended to help you to design simple forms; the type of forms used for 

data entry. Forms of this type typically contain overlapping fields. For example, a data-

entry form might contain 1 field for the background text, with several other input fields 

overlaid on top. 

 

To cater for overlapping fields,  uses boxes to locate the fields as you move 

around the screen. 

 

Initially,  displays your screen as it would appear in use, but with two 

modifications. Firstly, the CURRENT field (ie. the field containing the cursor) is 

identified by a pink outline. Note that the outline hides the contents of the first and last 

row and the first and last column of the field. If the field contains only 1 row or column, 

all you see is the pink line. Secondly, a 2-line HELP message is overlaid at the bottom 

of the display. 

 

If you press F7, ALL the fields in your form will be shown in outline (using the colours 

allocated to the field). Press F7 again to return to the normal display. In either case, the 

CURRENT field is outlined in pink. 

 

As you move the cursor around the screen, the CURRENT field changes according to 

its position. Note that using the CTRL key in conjunction with the arrow keys let you 

move the cursor in larger increments. 

 

9.3.2  Creating New Fields 

To create a new field, move the cursor to where you want the field to start, and press F1. 

The new field appears with its top-left corner at the cursor position. The field is outlined 

in yellow, and initially has the default size (normally 1 row, 1 column - but you can 

change this by changing the default field attributes). 

 

The arrow keys are initially used to change the new field's size. Ctrl with the arrow keys 

changes the size by larger increments, and can be used to quickly set up a large field. If 

you press F1, the arrow keys move the field rather than resize it. Again, Ctrl can be used 

to move in larger increments. Pressing F1 again sets the arrow keys back to resize mode. 

 

When you have positioned and sized the field as you want it, press Esc. If you decide to 

abandon the create, press Ctrl-D. 

 

If you exit and save the new field (Esc) it becomes the CURRENT field, and is outlined 

in pink. 
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9.3.3  Moving and Resizing a Field 

To move and/or resize the CURRENT field (ie the one outlined in pink) press F2. The 

colour of the outline changes to yellow. You move or resize the field by pressing the 

cursor keys. As you do so, the yellow outline indicates the new field size and position. 

The pink outline shows its original location. 

 

The arrow keys are initially used to change the new field's size. Ctrl with the arrow keys 

changes the size by larger increments, and can be used to quickly set up a large field. If 

you press F1, the arrow keys move the field rather than resize it. Again, Ctrl can be used 

to move in larger increments. Pressing F1 again sets the arrow keys back to "resize 

mode". 

 

When you have re-positioned and resized the field as you want it, press Esc. The yellow 

outline indicating the new field location will disappear, and be replaced by the pink one. 

If you decide to abandon the change by pressing ^D the original location and size will 

remain unaltered. 

 

9.3.4  Deleting a Field 

To delete the CURRENT field (ie the one outlined in pink) press F3. You will be asked 

to confirm or cancel the deletion. If you confirm, the field will be deleted. If the deleted 

field was originally superimpose an another field, the background will become the 

CURRENT field and will be outlined in pink. If not, there will be no CURRENT field. 

 

9.3.5  Editing Field Contents 

To edit the contents of the CURRENT field (the one outlined in pink), press F4. The 

pink outline will disappear and the field will be displayed using its ACTIVE VIDEO (if 

defined). The cursor will remain where it was. 

 

You may now type data into the field. However the data must be valid. If the field is of 

type NUMERIC or DATE you may enter only valid numbers or dates. (If you want to 

put character data into a numeric or date field, you may do so by first defining the field 

type to be CHARACTER, then entering the data, then changing the field type to 

NUMERIC or DATE.) 
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9.3.6  Field Attributes 

To change the attributes of the CURRENT field (the one outlined in pink), press F5. A 

pop-up form appears showing the current attributes of the field. 

 

The window size and position, home elements and scrolling groups, are shown as 

numbers. To change one of these items simply type in a new value. For example, you 

can move the field to a new location by typing new values for "Top Row" and "Left 

Column". 

 

The field type, behaviour, video, and active video are shown not as numbers, but by 

more helpful descriptive text. For example, if the field is type 62 the description against 

"Type" will be "Numeric 9,999.99"; indicating that the field is numeric and is displayed 

with 2 decimal places and with a "," between triples. 

 

To change field type, behaviour, video, or active video, place the cursor on the 

appropriate row of the pop-up form and press Enter. This will bring up a set of pop-up 

menus from which you make your selection. 

 

Selecting Field Type 

The first menu offers you the choice of DEFAULT, CHARACTER, NUMERIC or 

DATE field types. To choose, move the cursor to the item you want, and press Enter. 

 

If you select CHARACTER, you will get a second menu asking you to choose between 

NO TRANSLATION, UPPERCASE TRANSLATION, or LOWERCASE 

TRANSLATION. Pick UPPERCASE TRANSLATION if you always want characters 

in the field to appear in uppercase. Pick LOWERCASE TRANSLATION if you always 

want lowercase. These field types are useful if you are going to do a table look-up with 

the user's input, but you don't want to force entry in a particular case. 

 

If you select NUMERIC, you will get a second menu asking you to choose the number 

of decimal places. Select ANY DECIMALS if you want to allow the user to be able to 

input any number of decimal places, or if you want output values shown in full 

precision. If not, move the cursor to the second row of the menu and enter the number 

of decimals you require. If you want the field to contain integers enter "0" decimals. 

Finally, a third menu will appear for you to choose which format you want. 

 

If you select DATE, you will get a second menu listing the various date formats defined 

in your current APL FORMAT file. Move the cursor to the one you want and press 

Enter. See GETTING DATE FORMATS below. 
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Selecting Field Behaviour 

The field behaviour menu offers you a list of the different behaviours that are available. 

Behaviours are additive. Those that have been selected for your field are highlighted in 

red. You can turn a behaviour on or off by positioning the cursor on it and pressing 

Enter. 

 

When you have made your selection, press Esc. 

 

Selecting Field Video 

The first menu asks you to choose foreground colour. The cursor is initially positioned 

on the colour currently selected. Position the cursor on the colour of your choice and 

press Enter. If you quit from this menu the currently selected colours will be unaltered. 

 

After choosing a foreground colour, you will get a menu offering a choice of 

background colours. Again, the cursor will initially be positioned on the currently 

selected background colour. If you quit from this menu, you will return to the 

Foreground Colour menu. 

 

Selecting Active Video 

First you will be offered the choice of having no active video (i.e. the field appearance 

remains unaltered when the cursor enters the field) or of defining an active video. If you 

select the latter you will be prompted to define the foreground and background colours 

in the manner described above. 

 

9.3.7  Default Field Attributes 

When you create a new field, it initially assumes the default field attributes. These are 

stored in the workspace in a global variable . 

 

You can change the default attributes by pressing F6. This gives you a pop-up menu 

similar to the one used for changing the attributes of the CURRENT field, except that it 

does not contain field position. The position of a newly created field is determined by 

the position of the cursor. 

 

With this one exception, the procedure for changing default field attributes is the same 

as for changing the attributes of individual fields, which is described in Section 9.3.6. 

 



  Chapter 8: Character-Mode Screen Manager 429 

 

9.3.8  Field Outlines 

By default the form is displayed exactly as it would be viewed by the user, with only the 

CURRENT field identified by a pink outline. If you have overlapping fields and/or 

empty input fields with the same background colour as the rest of the form, it is difficult 

to see where the fields are located. 

 

If you press F7, all the fields on the form are shown in outline; their contents are not 

visible. The colour of the outline is the same as that defined for the field. If you press F7 

again, the outlines are removed. 

 

The choice of how you want the fields to be displayed is yours; the facilities described 

above (move/resize, delete, attributes, etc.) work in the same way in both cases. 

 

9.3.9  Toggling the Help Message 

At all stages of the design process, a short 'help' message, indicating which keys 

perform which actions, is displayed at the bottom of the screen. This message may hide 

or partially hide some of your fields. Press F8 to obtain a menu allowing you to position 

the help message at the Bottom of the screen, the Top of the screen, or to turn it off. 

 

You may only toggle the help message at the top-level Design screen. 
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C H A P T E R   9    

 

The AP124 Emulator 
 
 
 
 
 
 

Introduction 
The Full Screen Data Manager provides facilities for the design and management of 

user interface panels. It can be used to implement menus, forms, spreadsheets and 

editors. It is compatible with IBM's AP124 and AP126. 

 

The Full Screen Data Manager is implemented as an Auxiliary Processor called 

 , which defines the basic functions which drive the screen. An associated 

workspace  supplies higher level cover functions, plus facilities for panel 

design. 

 

For new applications, this software has been superceded by / and by the GUI 

Support described in Interface Guide. It is supplied under MS-Windows to provide 

compatibility with existing applications, and to provide a rapid conversion path from 

mainframe APL applications. 

 

Under MS-Windows, the  screen is implemented as a single non-sizeable 

window. 
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Overview 

Panels 
A user interface panel consists of a number of rectangular fields with a variety of 

attributes. A field may contain data, and can be identified by number or name. Up to 80 

panels may be managed concurrently. 

 

A field is defined by the following attributes: 

 

Location Location on the screen, defined by row and column position of the top 

left hand corner. 

 

Shape Defined by number of rows and columns. 

 

Type Determines the type of data that may be displayed or entered into the 

field. 

 

Video Specifies video characteristicsof field. 

 

Protect Determines whether the field is protected or not. If a field is not 

protected, then the user may enter data into it, of type determined by 

the 'type' attribute. 

 

Colour Specifies foreground and background colours of the field. 

 

 

Example: 
















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
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Basic Principles 
Prefect works on the principle of deferred screen update. The APL program passes all 

panel definitions to prefect; these definitions are held in prefect's own internal memory 

or stack. The user sees no change to his screen until the APL program signals prefect 

which panel is to be displayed. Prefect displays that panel, and allows the user to enter 

data into any unprotected fields. The panel image held in prefect's internal memory 

reflects any changes made to the screen. The user tells prefect when he has finished and 

prefect in turn tells the APL program. If the APL program wants to know about any 

changes made to the panel, it must then ask prefect. 

 

The following example is given in pictorial form, to illustrate the flow of control and 

information between the APL program, prefect and the user's screen. 

 

Step 1:  

The APL program passes several panel definitions to prefect. By default, the last panel 

specified is the 'active panel': 

 

 

















 





            

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Step 2:  

APL program tells prefect to display the active panel to the user: 

 

 

















 


















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Step 3:  

The user enters data into the input fields; all input to the screen is mirrored in prefect's 

internal picture of the screen. The user may edit his data, then when he is satisfied, he 

tells prefect that he has finished with his data entry. Prefect in turn tells the APL 

program, and passes control back again. 

 

 

















 


















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Step 4:  

The APL program might then ask prefect for the contents of any changed fields. These 

are supplied as a nested vector, one element per field requested. 

 

 

















 



















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Step 5:  

The APL program validates the input, and issues an appropriate error message if 

necessary. 

 

 

















 





















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Step 6:  

The user does not understand what he has done wrong, and asks prefect for more help. 

Prefect tells the program, which has to decide what to do next. 

 

 

















 

















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Step 7:  

The program asks prefect to make the HELP panel the active panel, and to give this to 

the user. 

 

 

















 



















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Step 8:  

User reads help message, and then continues. Prefect tells program, which in turn asks 

prefect to make the input panel active again and give it back to the user. 

 

 

















 



















 

 

Step 9:  
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Steps 4 and 5 are repeated, until either the data is acceptable, or the user decides to quit. 
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Updating the Panel 

Data Entry 
When a panel is displayed on the screen, the user can enter data into any unprotected 

field. Text fields accept any data; numeric fields accept characters from the set 

''. Protected fields reject data. The bell sounds if the user types 

whilst the cursor is positioned within a protected field. 

 

The user may move around the screen and edit his data using a variety of commands. 

The actual keystrokes required to execute a particular command depends on the way in 

which the keyboard for the terminal has been defined. (See Prefect and your terminal 

for details of the requirements). 

 

Given below is a description of the command, followed by the input code which 

identifies the command. 

 

 

Cursor Movement: 

 

Up one line   UC Up Character 

Down one line   DC Down Character 

Left one character   LC Left Character 

Right one character  RC Right Character 

Next unprotected field  TB Tab 

Last unprotected field  BT Shift+Tab 

Previous character  NB Backspace 

First unprotected field  HO Ctrl+Home 

First unprotected field  ER Enter 

on next line 

 

 

Editing: 

 

Delete character   DI Delete 

Delete to end of field  CT Shift+Delete 

Toggle Insert Mode  IN Insert 

APL characters    Ctrl+n 

Ascii characters    Ctrl+o 
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Prefect has some limitations on editing; no automatic wrapping is performed on insert 

and no automatic scrolling is performed. 

 

Different field types have different rules for input; see section entitled Panel Definitions 

in Detail for more information. 

 

Screen Control 
The user tells prefect that he has finished by the use of function keys. Any function key 

terminates user input; however, prefect tells the APL program exactly which one was 

pressed, so that it can take the appropriate action. Up to 256 function keys may be set up 

for use with prefect; all of these may in turn be moded, thus allowing the possibility of 

an almost limitless number to be set up. The function keys are defined in your keyboard 

Input Table. 

 

It is possible to define panels that contain no input fields. Such panels are often used for 

control or menu screens, to determine the next step that the user wishes to take. 

 

Example: 

 














 



  Chapter 9: The AP124 Emulator 445 

 

Panel Definitions in Detail 
As described in the overview, a panel is a collection of fields, each of which is 

described by a collection of attributes. Some of these attributes are device dependent, 

and details concerning them are taken from the appropriate terminal database. Given 

below is a detailed description of each attribute; information on how these are set up are 

given in the next section entitled Programmer's Interface. 

 

Location 
The location of a field is defined to be the coordinates of the top left hand corner of the 

field. The coordinates are given as: 

 

  Start row 

  Start column 

 

Size 
The size of a field is defined by: 

 

  Number of rows 

  Number of columns 

 

Type 
The type of a field determines its format and validation . When data is displayed in a 

field, it is first formatted according to its type. When data is entered in a field, it is 

validated according to its type. 

 

The following types are currently available: 

 

Output 

 This field type is included for upwards compatibility with previous versions of 

prefect. 

 A field could be defined as output only; that is, no data could be entered.  

 This field type has been superseded by the protection attribute, although it is still 

recognised as a valid type. 
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Text 

 No check on entry. 

 Input is left-justified. 

 No formatting done on output. 

 

Numeric 

 Characters from set  to      space are allowed. 

 Input is left-justified. 

 No check on entry of validity of number. 

 More than one number allowed per row. 

 No formatting done on output. 

 

Upper Case 

 As for TEXT, but any letters are automatically translated to upper case on entry or 

output. 

 

Lower Case Translation 

 As for TEXT, but any letters are automatically translated to lower case on entry or 

output. 

 

Numeric Point Plain 

 Allows characters from set  to     

 Decimal point denoted by . 

 Input is right-justified. 

 No editing is allowed; user must erase and re-enter. 

 Allows a prescribed number of decimal places. 

 Numerics are right-justified on output, & formatted to prescribed number of decimal 

places. 

 

Numeric Point Triple 

 As for NUMERIC POINT PLAIN, but on input & output, commas are automatically 

inserted between triples eg. 1234 is displayed as 1,234 

 

Numeric Comma Plain 

 Allows characters from set  to     

 Decimal point denoted by , 

 Validates format of numeric on entry. 
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 Input is right-justified. 

 No editing is allowed; user must erase and re-enter. 

 Allows a prescribed number of decimal places. 

 Numerics are right-justified on output, & formatted to prescribed number of decimal 

places. 

 

Numeric Comma Triple 

 As for NUMERIC COMMA PLAIN, but on input and output, full-stops are 

automatically inserted between triples  e.g.  is displayed as  

 

Video 
Video attributes are given as indices which correspond to the video codes set up in the 

appropriate output table for your terminal. Up to 256 video characteristics are allowed. 

Code 0 is assumed to be the default video. If the video code is not in the output table, 

prefect assumes null, and does nothing. 

 

Protect 
A field may be defined as protected or unprotected. A protected field may be updated 

only by the program; the user may not enter data into it. Hence, protected fields are used 

for titles, prompts, messages etc. An unprotected field may be updated by the program 

OR the user. Hence, unprotected fields may be used to display default data, and to 

collect new or modified data from the user. 

 

With unprotected fields, the data allowed depends on the TYPE of field. Data may be 

validated or translated on entry. 

 

With protected fields, the data is formatted on output. A program can put invalid data in 

a field eg. text data to a field of type NUMERIC. In this case, the text will be displayed 

in the numeric field, left-justified. However, on retrieval of numeric fields, all non-

numerics are retrieved as zero. 

 

Colour - Foreground & Background 
The colour attribute for a field is divided into foreground colour and background colour. 

Colour attributes are given as indices which correspond to the colour codes set up in the 

appropriate output table for your terminal. Up to 256 foreground and background 

colours are allowed. Code 0 is assumed to be the default colour in both cases. If the 

colour code is not in the output table, prefect assumes null, and does nothing. 
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Programmer’s Interface 
The Auxiliary Processor prefect is invoked by 

 


 

Twelve external functions are defined, concerned with panel definition and 

manipulation: 

 

 

Cursor positioning 

Panel management 

Allow enter key to be used as a function key 

Field label definitions 

Data retrieval 

Numeric data retrieval 

Function key labels 

Output 

Input from user 

Refresh the screen 

Prefect response time limit 

Data validation 

 

 

Each function has a variety of uses, depending on its arguments, as shown on the next 

page. 

 

Each function is described fully in the following sections. The functions are discussed 

in alphabetical order. 
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Panel Definition 

Define new panel layout   

Assign field labels   

Place data in fields   

Position cursor    

Sound bell    

 

Manipulation 

Select active panel   

Delete a panel    

Modify panel layout   

 

Input 

Accept input to active panel  

 

Data Retrieval 

Validate field contents   

Get field contents    

Get field contents as numeric  

 

Query 

Cursor position    

Field numbers    

Active panel number    

Active panel definition   

Screen size    

Changed field numbers   

 

Miscellaneous 

Flush updates    

Suspend full screen   

Get function key labels   

Refresh screen    

Define ENTER as function key 0   

Set response time limit   
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Cursor Positioning 
The function  is concerned with cursor positioning or location. The result 

returned depends on use.  is used for the following operations: 

 

Set cursor position   

Query cursor position   

 

 

Set Cursor Position:   

Allows the cursor to be positioned in the active panel. The cursor position is defined by 

field, then by row and column within the field. 

 

The field specification may be by name or number. A field number of zero implies the 

screen as a whole, and the cursor will be positioned relative to the screen. 

 

The position specification must be supplied as a two element numeric vector, giving 

row and column number within the specified field. If no position is supplied, then the 

default of 'start of field' is taken. 

 

The result is a three element numeric vector giving the previous cursor position, as field 

number, row and column. The result is shy. 

 

Note that the cursor position is considered to be part of the panel definition, and is saved 

with the panel. Each saved panel may have the cursor positioned in a different place. 

The default cursor position is the start of the first input field, or the top-left corner 

(home) if no input fields are defined for the panel. 

Errors: 

 is reported if no panels exist.  

 is reported if the left argument is not a vector.  

 is reported if the left argument is not of length two. 

Example: 

 



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Query Cursor Position:   

This returns the location of the cursor in the active panel as a three element numeric 

vector, giving field number, row and column. The result is shy. If the cursor is not in a 

field, then the field number is zero, and row and column are screen coordinates. 

Errors: 

 is reported if no panels exist. 

Example: 



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Panel Management 
The function  is concerned with panel management. Unless otherwise stated, 

 returns a shy result which is a three element numeric vector giving: 

 

active panel number (0 if no panels defined) 

number of lines on screen 

number of columns in screen 

 

The following operations may be performed using the function : 

 

Define new panel layout   

Assign field labels   

Select active panel   

Delete a panel    

Modify panel layout   

Active panel number   

Active panel definition   

Screen size    

 

 

Define New Panel:   

This defines, and makes active, a new panel. Each row describes a field.  has 6 

to 9 columns. 

Columns: 

1. Row number of top left corner 

 

2. Column number of top left corner 

 

3. Number of rows 

 

4. Number of columns 
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5. Type, encoded as: 

 

  1    =    text 

  2    =    simple numeric 

  3    =    uppercase translation 

  4    =    lowercase translation 

  5    =    numeric 'point plain' format, any number of decimal places 

  5n  =    numeric 'point plain' format, n decimal places 

  6    =    numeric 'point triple' format 

  6n  =    numeric 'point triple' format, n decimal places 

  7    =    numeric 'comma plain' format, any number of decimal places 

  7n  =    numeric 'comma plain' format,n decimal places 

  8    =    numeric 'comma triple' format, any number of decimal places 

  8n  =    numeric 'comma plain' format,n decimal places 

 

6. Video 

 

  Codes given correspond with entries in the Output Table WIN.DOT. 0  

  should be defined as normal or default video. 

 

7. Protect 

 

  Set to 1 for protected ie. no data entry allowed Set to 0 for unprotected ie.  

  data entry allowed 

 

8. Foreground Colour 

 

  Codes given correspond with entries in the Output Table WIN.DOT. 0  

  should be defined as normal or default foreground colour. 

 

9. Background Colour 

 

  Codes given correspond with entries in the Output Table WIN.DOT. 0  

  should be defined as normal or default background colour. 

 

The panel definition is placed on the stack, and assigned the next panel number. Panels 

are numbered from one. This panel number is used in subsequent operations to identify 

the panel. Fields and field labels are initialised to blank. The cursor is positioned at the 

start of the first input field. Fields that extend beyond the screen are truncated. 
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Errors: 

 is reported if no fields are defined. 

Example with no colour attributes: 





 

 

Assign Field Labels:   

This associates text labels with fields in the active panel. Only the first six characters 

are significant. Labels may be provided as a nested vector of character vectors, or as a 

linelist (ie. a simple character vector with labels delimited by the newline character). 

Non-character labels are ignored. Labels for non-existing fields are ignored. The field 

may then be referenced by number or by label. 

Errors: 

 is reported if no panels exist. 

Example: 




 




 

 

Select Active Panel:   

This makes the specified panel active. This is the panel shown to the user on the next 

. 

Errors: 

 is reported if the panel does not exist. 

Example: 
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
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Delete Panel:   

This deletes the specified panel. When the active panel is deleted, the highest numbered 

remaining panel becomes active. When no panels remain, the user reverts to normal 

screen mode. No errors are reported if the specified panel does not exist. 

Example: 


 
 

Modify Panel:   

This modifies the active panel. Each row gives the modification to be made to an 

existing field definition. The 3 columns are as follows: 

 

1. Number of field to be modified. 

2. Column of definition matrix to be modified. 

  Note that only field location and attributes (columns 1 2 5 6 7 8 and 9) may be 

  changed. Field size (columns 3 and 4) may not. 

3. New value. 

Errors: 

 is reported if no panels have been defined, the field does not exist, or 

the column number is not in the allowable range. 

Examples: 





 
 

Active Panel Number:   

Returns the active panel number and the screen size. 

Example: 



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Active Panel Definition:   

This returns the definition of the active panel as a nine-column matrix. 

Error: 

 is returned if no panels exist. 

Example: 






 

 

Enter Key Used as Function Key  
 

 

Redefine Enter:   

This function allows the effect of the ENTER key to be redefined.  may be 0 or 1. The 

result returned is shy and is set to the value of . 

 

If  is 0, the default, then the Enter key moves the cursor to the next input field or the 

next line in an input field. 

 

If  is 1, then the Enter key is redefined as function key 0. Note that the setting for 

 persists throughout the prefect session, until changed. 
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Field Label Definitions 
 

 

Query Field Numbers:   

This function returns the numbers of the fields corresponding to the specified label list. 

 

The label list may be supplied as either a nested array in which each element is a label 

name, or as a linelist (ie. a simple character vector containing label names separated by 

newline characters). 

 

Blank or non-existing labels return one plus the number of fields in the panel. If a 

numeric argument is supplied, it is returned unchanged. 

Example: 



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Data Retrieval 
These functions are concerned with the retrieval of data from the active panel. 

 

Retrieve data    

Determine changed fields   

Retrieve numeric data   

 

 

Retrieve Data:   

This function returns the contents of the specified fields. 

 

The fields may be specified by number or by name. 

 

The left argument, if supplied, must be a numeric vector, with value zero or one. This 

determines the shape of the result. 

 

The result is a nested array with one element per specified field. Each element consist of 

the contents of the field, returned by default, as a matrix. If the left argument to  is 

one, then the field contents are returned as vectors. 

 

The contents of text fields (types 1, 3 or 4) and simple numeric fields (type 2) are 

returned as character matrices or vectors. The contents of formatted numeric fields 

(types 5,6, 7 or 8) are returned as numbers. The reason for this apparent discrepancy is 

that type 2 fields are only partially validated on input, and cannot be guaranteed to be 

numeric. 

 

If the field specification is a scalar, then the result is simple. 

Errors: 

None 

Example: 


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Changed Fields:   

This function returns a boolean vector; 1 where a field has been changed since the last 

, 0 otherwise. 

Example: 




 
 

Retrieve Numeric Data:   

This function returns the numeric contents of the specified fields. Fields may be 

specified by number or by name. The result may be simple or nested, with one element 

per specified field. The values of single row fields are returned as scalars, otherwise as 

vectors. A zero is returned for non-existing fields, for fields containing invalid 

numerics, and for blank fields. 

 

 is usually used to retrieve simple numeric fields of type 2, after they have been 

validated by . 

Example: 


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Function Key Labels 
 

 

Query Function Keys:   

This function returns the labels defined for function keys in the terminal input translate 

table. If labels are not defined, then <ESC> number is returned for function key 

numbers 0 to 9, <UNDEFINED> otherwise. 

 

Note that this function has been superceded by the system function  (see Language 

Reference for details). Systems that use  should be amended to use . 

Example: 



 



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Output 
This function is concerned with passing information to prefect. The result of  is 

shy and null. The following operations may be performed with . 

 

Place data in fields   

Suspend full screen   

Flush update    

Sound bell    

 

 

Put Data in Fields:   

The field specification may be supplied by number or by name. The data must be 

supplied as a nested vector, one element per field. The data may be numeric or text. 

Data is ignored for non-existent fields. 

 

If text data is supplied as a two-dimensional matrix, truncation is performed as for the 

APL 'take' function if the data is too large for the field. If text data is supplied in any 

other form, it is inserted in ravel order. 

 

If numeric data is supplied, it is inserted one number per row of the field. Numbers are 

rounded to the nearest decimal. Asterisks are displayed if the number is too large for the 

field. Negative numbers are preceded by a minus sign. If the field type is 5, 6, 7, 8 or 

5n, 6n, 7n, 8n numbers are right-justified and formatted. See the section 'Panel 

Definitions in Detail' for further information. Otherwise numbers are left-justified in the 

field. 

Errors: 

 if invalid arguments are given. 

Example: 


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Suspend Full Screen Mode:   

This suspends full screen work. The screen is cleared, and the user is placed in desk 

calculator mode. There is an automatic redraw of the screen when the next full screen 

input or output operation is requested. 

 

This suspension of full screen mode is automatic when the last panel is released. 

 

This feature is useful during system development. 

 

 

Flush Updates:   

This flushes any updates to the screen. 

 

When a panel is changed, the screen is not updated immediately; the update is normally 

deferred until the next user input is requested, using . However, this feature can 

be used to display change immediately; for example, warning messages can be 

displayed without making a request for user input. 

Example: 






 

Normally changes made to the active panel by the APL program are not immediately 

displayed on the screen. Instead, the screen update is deferred until the user is given 

control by . 

 

 overrides deferred update and causes all pending changes to be displayed. 

 can be used to display warning messages when it is inappropriate to request 

user input with . 
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Sound Bell:   

This ensures that the screen bell will sound when the next  or  is 

performed. It is part of the active panel definition. It is useful for signalling error 

messages, or for waking the user up. 

Example: 




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Input from User 
 

 

User Input:   

 updates the display with any pending changes, and places the terminal in full-

screen mode for data entry. 

 

In updating the display,  only refreshes those parts of the screen that the APL 

program has changed since the last  or the . If there are no screen 

updates pending,  does not update the display. Secondly, if there is a bell 

pending,  rings the bell. Finally, if the APL program has requested a new cursor 

position,  moves the cursor. The terminal is then placed in full-screen mode, and 

the user may enter data. 

 

Data entry while under the control of  is described fully in previous sections. 

 

Data entry may be terminated in one of 3 ways: 

 

a) The user presses a function key. In this case, the result of  is the number 

of the function key pressed. Note that  can be used to make the 

ENTER or RETURN key act as function key 0, so that ENTER or RETURN 

can be used to terminate input. 

 

b)  times out (see  for further details). In this case the result of 

 is . 

 

c) The user presses Ctrl+Break, or selects "Interrupt" from the "Action" menu on 

the Session Window. In this case,  does not return a result but signals 

 to APL. Unless  is trapped, APL will stop on and 

display the line containing the call to , as for any other event. 

 

 

Refresh the Screen 
 

 

Refresh Screen:   

This function allows the program to request that the screen be redrawn. 
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Prefect Response Time Limit 
 

 

Response Time Limit:   

This function emulates . If  is set, and no response from a call to  is 

received within  seconds, then a 'time out' occurs, and  returns a result of . 

 

As for ,  must be an integer value. A value of 0 indicates that no time out limit is 

to be applied. 

 

Note that the value of  persists for the remainder of the prefect session, until 

changed. 

 

 can be used in different ways depending on the active panel definition. 

 

Consider a panel that has been defined to display some information for the user ie. it has 

no unprotected fields and no data entry is expected. Then if  is set, control can be 

passed by prefect to the calling function every  seconds so that the information can be 

updated if necessary. 

 

If  is used with a panel that does allow data entry, then more control must be 

exercised by the calling program. A common sequence is as follows: 

 

 Set response time limit 

 Issue  and give control of the screen to the user 

 If a timeout occurs in the , then the screen is in one of two states: 

 

1. The user has made no changes to the screen. The program can take appropriate 

action, perhaps sounding the bell to wake the user up, or passing control to another 

screen that informs the user of facts that may influence his data entry when he does 

start typing. 

 

2. The user has made changes to the screen, ie. he is entering data. In this case, the 

 may be retained, in which case, the program gets control of the screen every 

seconds and can take appropriate action, OR the  may be reset and control 

of the screen passed back to the user until he presses a function key in the usual way. 

 

The use of  is best illustrated by example; please see the workspace . 

Errors: 

 if  is invalid. 
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Example: 







 

 

Data Validation 
 

 

Validate Numbers:   

This function checks for valid numeric data. 

 

The field specification may be supplied by number or label. 

 

The left argument specifies the number of decimal places permitted. If the left argument 

is supplied as a scalar, then it is taken to apply to all the fields specified in the right 

argument. If it is given as a vector, then it is expected to match the length of the right 

argument; elements of the arguments are paired in the usual fashion. 

 

The result is boolean, with one element for each field specified. A value of 1 indicates a 

valid numeric field, and 0 indicates an invalid numeric field. A field which is entirely 

blank is deemed valid. If a field has more than one row, then the result is nested, with 

one element per row. 

 

This validation works on any field type; that is, a field need not be defined as numeric 

for  to be used. However, it is usually used to validate simple numeric fields (type 

2), which are not fully validated on input. 

Errors: 

 if field does not exist. 

Example: 





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The PREFECT Workspace 
The  workspace contains a small system for designing complex panels, plus 

some useful cover functions. 

 

Designing panels 
A panel may always be defined using the basic tools supplied by the prefect Auxiliary 

Processor, in the manner described in the previous sections. However, the function 

 is supplied to help with the design of more complex panels. It uses the AP 

prefect so that panels may be designed in a full screen manner. It is menu driven, and 

uses the function keys to select and drive the available options. 

 

 

Design Panel:   

If the argument supplied is null, then  assumes a new panel is to be defined. If 

the argument is a panel definition, then  assumes that the panel is to be 

modified. 

 

A panel definition is a three element vector consisting of the following elements: 

 

     Matrix defining field layout 

     Nested vector containing field text 

     Nested vector of field names 

 

The result of  may be used as the argument to the function  to 

define a new panel. 

 

offers facilities to: 

 

 Set field positions 

 Define field text 

 Define field attributes  - format/type 

  - video 

  - protection 

  - foreground colour 

  - background colour 

 Define field labels 

 Perform general editing 

 

Try using , taking advantage of the  facility. 
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Cover Functions 
Some useful cover functions are available in the  workspace. These functions 

should be regarded as a starting point only, and should be amended to suit your 

applications. 

 

 

Assign Variables:  

Get contents of fields with labels , and create variables with the same names as 

 from the data. 

 

 

Background Colours:  

Determines current background colours of fields . Changes background colours to  if 

 is supplied. 

 

 

Set Beep:  

Make beep pending on active panel. 

 

 

Changed Fields:  

Returns with 1 if any fields have been changed since last . 

 

 

Clear Fields:  

Clear the given field(s). 
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Define Panel:  

Define nested panel , format as returned by  

 

  - 6, 7, 8 or 9 column matrix specifying panel layout 

  - background text to be displayed in fields 

  - field labels 

 

 

Edit Text:  

Two dimensional text edit or browse. 

 

 

Output Error:  

Put error  out to  field and beep. Uses video code 13 for errors. 

 

 

Foreground Colours:  

Determines current foreground colours of fields . Changes foreground colours to  if  

is supplied. 

 

 

Flush to Screen:  

Flush changes given to prefect to the screen. 

 

 

Output Help:  

Put out help screen using  variable. 

 

 

Get Panel Image:  

Return current image of active panel as text matrix. 
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Terminate Prefect:  

Expunge all prefect functions to kill auxiliary processor. 

 

 

Display Items:  

Define a panel displaying  as a matrix. Allow user to browse up and down the 

panel using function keys 1 and 2. 

 

 

Display Menu:  

Define a panel displaying the given . is a three element vector of title, 

function keys and associated options. Uses video codes 17 for title, 0 for text and 18 for 

message lines. 

 

 

Output Message:  

Put message  out to  field and beep. If  field not specified, use global 

variable . 

 

 

Field Locations:  

Determines current location of fields . Moves fields to new locations  if  is supplied. 

 

 

Set Options: 

Insert key labels for options into  field in panel.  is a two 

element vector of key numbers and associated text. 
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Protection Settings:  

Determines current protection settings of fields F. Changes protection settings to  if  

is supplied. 

 

 

Redefine Attributes:  

Redefine panel attributes (location, type, video, protection, foreground and background 

colour) and default background text, using original panel definition . If  is 

specified, only those fields are redefined. 

 

 

Reset Panels:  

Release all panels. 

 

 

Field Shapes:  

Return shape of fields . 

 

 

Screen Size:  

Return screen dimensions. 

 

 

Initiate Prefect:  

Start up prefect auxiliary processor if not already started. 

 

 

Interrupt Prefect:  

Suspend prefect to permit some line-by-line work. 
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Field Types:  

Determines current types of fields . Changes types to  if  is supplied. 

 

 

Undefine Panel:  

Undefine current panel. 

 

 

Video Settings:  

Determines current video settings of fields . Changes video settings to  if  is 

supplied. 

 

 

Example Systems 
The workspace  contains some example functions which illustrate how you 

can use the Full Screen Data Manager. If you try using them and amending them, we 

hope that you will begin to see how easy it is to define full screen user interfaces using 

this product. 

 

Please remember though, that these are examples only, and have not been exhaustively 

tested. Also, these functions do not show the ONLY way to implement a full screen 

interface, and you can probably design a much more efficient interface which suits your 

particular application better. 

 

In order to make the examples as device independent as possible, no explicit use is 

made of the foreground and background colour attributes, and video codes 0 and 11 to 

20 are used to highlight input fields, errors etc. For monochrome screens, these codes 

have been set up to use combinations of all allowable video attributes eg. reverse, 

blinking reverse etc. However, because the video attributes for colour screens are 

severely limited, different colour combinations have been used instead. When you are 

writing your applications, you will know which devices you will be targeting for, and 

can use the colour and video attributes together to greater effect. 
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Example 1 : Simple Data Entry 
In this example, we will build up the program statements required to execute Steps 1 

through 8 as described in the overview. 

 

First, we can use  to define two panels, one for the help screen and one for 

data entry: 

 


 










 

 


 
 


 


 
 


 












 
 


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


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
 












 
 


 
 


 






 
 


 






 
 


 






 
 



  Chapter 9: The AP124 Emulator 477 

 

Step 1:  

Pass the panel definitions to prefect: 
 


 

Step 2 & Step 3:  

Tell prefect to give the active panel to the user. The user enters data into the unprotected 

fields, and tells prefect that he has finished by pressing a function key. Prefect returns 

with the number of the function key pressed: 

 


 

Step 4:  

Get the data from the panel; remember that fields can be identified by number or label: 

 


 

Step 5:  

Validate the data. If there is an error, put out message and give screen back to the user: 

 


 

Step 6:  

User asks for help, by pressing the relevant function key (e.g. 2): 

 


 

Step 7: 

Switch the active panel to the help panel (panel 1), and show it to the user: 

 


 

Step 8:  

Switch back to the data panel (panel 2), and repeat the process: 

 


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Based on these steps, we can write the function , which allows the user to 

create a new record, or to update an existing one. 

 
































 

This function makes use of some of the cover functions available in the 

workspace. These functions are meant as guidelines, and can and should be 

amended to suit your particular applications. 

 

Try using this function, which is saved in the workspace . As you can see 

from this listing, function key 2 is used for help, function key 1 for 'quit' and any other 

function key for continue. 

 

To create a new data record, use   
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To modify an existing data record, use   
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Example 2: A simple data base system 
Consider a system that allows us to add, modify, delete and display the employee 

records held in the STAFF database. Such a system is contained in the workspace 

. Try running the system, and looking at the functions used in the programs 

for ideas on how to write your own applications using . 

 

Start the system by typing . 

 

Example 3: A simple dealer system 
Consider the kind of system required in the dealing room of a bank. The dealers are on 

the telephone all day long, discussing prices of shares. Once they decide to buy, they 

need to record the details of the deal in some way. Also, whilst they are talking on the 

phone, they need to be told as soon as any information comes in (from, for example, 

Reuters) that may affect any decisions they make. The simple functions used in this 

example try to show how you might make use of prefect and  to implement this 

kind of system. 

 

Start the system by typing . 
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C H A P T E R   10   

 

Writing Auxiliary Processors 
 
 
 
 
 
 

Introduction 
Auxiliary Processors (APs) are non-APL programs that provide Dyalog APL users with 

additional facilities. 

 

Under UNIX, APs run as separate UNIX tasks, and communicate with the Dyalog APL 

interpreter through UNIX pipes. Under MS-Windows, APs run as separate Windows 

programs and communicate with APL through a global memory segment. 

 

Typically, APs are used where speed of execution is critical, such as in screen 

management software, or for utility libraries. Auxiliary Processors may be written in 

any compiled language, although 'C' is preferred and is directly supported. 

 

When an Auxiliary Processor is invoked from Dyalog APL, one or more external 

functions are fixed in the active workspace. Each external function behaves as if it was 

a locked defined function, but is in effect an entry point into the Auxiliary Processor. 

An external function occupies only a negligible amount of workspace. 

 

Where there are simple differences between the way APs work under Windows and 

UNIX, this is indicated by (Windows) or (UNIX). Unless otherwise specified, all 

references in this Chapter relate to other sections in this User Guide. 

 

Statement of Warranty 
Dyadic guarantees that the AP interface works as described herein, and accepts 

responsibility for the correctness of the various support functions which are distributed 

as part of the AP Writer's Toolkit. Dyadic reserves the right to change the interface at 

some future date, but if so undertakes to update the Toolkit so as to minimise the impact 

on users who have developed their own APs. Users are strongly recommended therefore 

to use the support routines provided. Dyadic is not responsible for failures in Dyalog 

APL resulting from errors in user-written APs. 
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How Auxiliary Processors Work 

Starting up an AP 
An Auxiliary Processor is invoked using the dyadic form of the  or  System 

Function.  is probably more natural for Windows users, and  for the UNIX 

user. However, these System Functions are synonymous, and work in identical ways in 

both environments. 

 

The left argument to / is the name of the executable file containing the AP. 

This may be a full path name or a simple file name. In the latter case, the search path 

defined by the wspath parameter will be scanned for the file. Under Windows, the left 

argument may be the full command line for running the AP. This can be used, for 

example, to run an AP under a debugger. 

 

The right argument to / is either a simple text scalar or vector, or a vector of 

text scalars or vectors. Under UNIX, the first item in the right argument is the name to 

be entered in the process table and will appear in a ps listing. Subsequent items, if 

present, are passed to the AP as calling parameters. Under Windows, the right argument 

is ignored. 

 

On locating the load module specified as the left argument to /, Dyalog APL 

starts the AP. 

 

Under UNIX, it does so by opening two pipes using the UNIX system command 

execv. One pipe is used for passing information from APL to the AP, the other for 

data travelling in the opposite direction. 

 

Under Windows, APL starts the AP as a Windows program and uses messages to do 

task-switching. Data is transferred between APL and the AP through a global memory 

segment. This segment is viewed as a file by the AP. However, if the standard toolkit 

functions (startup, define, getarray, putarray etc.) are used, the 

communications mechanism is transparent. There is a separate communications 

segment for each APL session. 

 

There follows an interchange of information which establishes external functions in the 

user's workspace. First, the AP and APL exchange their process ids. Then the AP sends 

the total number of its external functions, followed by their names, code numbers and 

calling syntax. APL responds by entering each external function name in the symbol 

table together with other pertinent information. APL then continues processing while 

the AP waits for instructions. 
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Using an AP 
Once established, an AP is used by a reference to one of its external functions. When an 

external function is referenced, APL passes to the AP its code number followed by its 

arguments. Under UNIX and Windows, if the external function is defined as being 

result returning, APL waits. Otherwise, APL continues processing in parallel. 

 

Upon receipt of a code number, the AP reads the arguments which were supplied to the 

external function from the pipe (UNIX), or from the global memory segment 

(Windows), and, typically, calls a corresponding subroutine to process the data in the 

desired manner. If the external function returns a result, the AP transmits it to APL. 

Having received a result, APL then continues processing while the AP waits for the next 

external function reference. 

 

Terminating an AP 
An AP is terminated normally under the control of APL when all of its external 

functions are expunged from the active workspace. This could occur with the use of 

, , , , or by the termination of a defined function in which 

all external functions are localised. When any of these events occur, APL signals to the 

AP that it should terminate. Under UNIX, this is done by closing the pipe that the AP is 

reading. Under Windows, APL sends an explicit "shutdown" message to the AP.  In 

both cases, the AP then raises SIGHUP. The AP writer can use signal() to handle 

this condition and perform any termination tasks, such as flushing output buffers. The 

same thing happens when APL itself terminates with  or . 

 

External Functions 

Function Name 

The name of an external function is established using the toolkit function define. The 

rules for an external function name are the same as for any other Dyalog APL name, 

which may contain  and , upper case, lower case, numeric, underscore and 

underscored characters. To cater for all possibilities the name is read as if it had been 

entered at the keyboard starting in ASCII mode, except that the control codes must be 

specified by an escape sequence. See define for further details. 

 

Note that there is no direct relationship between the APL name of an external function, 

and a corresponding function name in the Auxiliary Processor. 

 

Function Syntax 

External functions may have any syntax. Specifically, they may be monadic, dyadic or 

ambivalent and return a result, a shy result or no result. 
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Mode of Operation 

Under UNIX and Windows, a result-returning external function causes APL to wait 

until it has finished its task. A non result-returning external function allows APL to 

continue processing in parallel. The former is said to be synchronous, the latter 

asynchronous. A synchronous or result-returning external function is capable of normal 

APL error handling. An asynchronous external function is not. An Auxiliary Processor 

may fix a mixture of synchronous and asynchronous external functions. 

 

Interrupt Handling 

Under UNIX, an external function may elect to handle its own interrupts. In this case, 

SIGINT and SIGQUIT signals will be passed to the AP during execution of the 

function. Otherwise, interrupts will be ignored. 

 

Under Windows, there is no mechanism for pre-emptive interrupts, but a Windows AP 

can receive keyboard messages and react to Ctrl+Break in an appropriate manner if 

required. 

 

Code Number 

Each external function in an AP is assigned a unique code number, which is used by 

APL to identify it and to notify the AP of the task to be performed. Code numbers have 

no intrinsic meaning other than as identifiers. 

 

Errors 
Dyalog APL will report a  in the following situations. 

 

 If the left argument to / is not the name of a file containing a valid 

Auxiliary Processor. 

 

 If the AP supplies an invalid name to define(). 

 

 Under UNIX and Windows, an AP may terminate abnormally if it crashes, or 

is killed by a user. In such cases, APL is unaware of its termination and a 

subsequent reference to an external function will cause . 
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An Example Auxiliary Processor 
Listing 1 below shows outline 'C' source code for a simple Auxiliary Processor under 

Windows. It contains one external function idn_d () for converting 

dates from International Day Number (number of days since 1st January 1900) to 

character format (eg 18 Jan 94, or 18 Jan 1994), and another external function d_idn 

() for converting the other way.  

 

Normally a 'C' program begins execution with the special function main(). Note 

however, for a Windows AP, main() is replaced by ap_main(). (The supplied file 

example.c actually contains extra code at the beginning to determine which function 

to call (main or ap_main), depending upon the current platform.) 

 

 

 
#include <apl.h> 

#include <support.h> 

 

UCH taskid[] = "example"; 

 

int ap_main(int argc, UCH *argv[]) 

{ 

 ARRAY *rslt, *larg, *rarg, 

  *getarray(), *freearray(), 

  *idn_d(), *d_idn(); 

 int fncode; 

 

 startup(2); 

 define("IDN_TO_DATE", RSLT|OPTL, 1); 

 define("DATE_TO_IDN", RSLT|MONA, 2); 

 

 larg = rarg = rslt = 0; 

 setjmp(errbuff); 
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 for(;;) 

  { 

  larg = freearray(larg); 

  rarg = freearray(rarg); 

  rslt = freearray(rslt); 

 

  fncode = fromapl(); 

 

  switch(fncode) 

   { 

   case -1:  

    toapl(0); 

    fromapl() 

    exit(0); 

   case 1: 

    larg = getarray(); 

    rarg = getarray(); 

    rslt = idn_d(larg,rarg); 

    break; 

   case 2: 

    rarg = getarray(); 

    rslt = d_idn(rarg); 

    break; 

   } 

  putarray(rslt); 

  } 

} 
 



  Chapter 10: Writing Auxiliary Processors 489 

 

 

ARRAY *idn_d(larg, rarg) // international day number 

                              // to date  

ARRAY *larg, *rarg; 

{ 

 

 ARRAY  *rslt; 

 UCH *cptr, *format; 

 int   (*makedint)(), (*initdint())(); 

 int  year, day, leap, i, numchars; 

 unsigned idn; 

 

 static int day_tab[2][13] = 

   { 

 {0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}, 

 {0, 31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31} 

   }; 

 static UCH month[][4] = 

   { 

 "Nul", "Jan", "Feb", "Mar", "Apr", "May", "Jun", 

  "Jul", "Aug", "Sep", "Oct", "Nov", "Dec" 

   }; 

 static UCH cbuf[12]; 

 

 if(larg) 

  { 

  numchars = 11; 

  format = "%02d %s %4d"; 

  } 

 else 

  { 

  numchars = 9; 

  format = "%02d %s %02d"; 

  } 

 

 if(rarg->type == NESTED || rarg->eltype == APLCHAR) 

error(DOMAIN); 

 if(rarg->rank > 1) error(RANK); 

 if(rarg->rank && arraybound(rarg) != 1) 

error(LENGTH); 
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 makedint = initdint(rarg); 

 idn = (*makedint)((int *)arraystart(rarg),0); 

 

 year = idn/365; 

 day = (idn - year*365) 

                     - ((year == 0) ? year : year-1)/4; 

 year = year - (day <= 0); 

 leap = ((year%4 == 0) && (year%100 != 0)) 

                            || (year%400 == 0); 

 day = day + (day <= 0) * (365 + leap);  

 

 for(i = 1; day > day_tab[leap][i]; i++) 

           day -= day_tab[leap][i]; 

 

 rslt = mkarray(APLCHAR, 1, &numchars); 

 cptr = arraystart(rslt); 

 sprintf(cbuf, format, day, month[i], 

           larg ? 1900+year : year); 

 for(i = 0; i < numchars; i++) 

           *cptr++ = unixtoav(cbuf[i]); 

 

 return rslt; 

} 
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ARRAY *d_idn(rarg)  // date to international day 

                              // number  

ARRAY *rarg; 

{ 

 ARRAY  *rslt; 

 UCH *strcpy(), avdate[11], uxdate[11]; 

 UCH  mnth[4]; 

 int  day, year, leap; 

 int  i, mno, zero; 

 

 static int day_tab[2][13] = 

   { 

 {0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}, 

 {0, 31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31} 

   }; 

 

 static UCH month[][4] = 

   { 

 "Nul", "Jan", "Feb", "Mar", "Apr", "May", "Jun", 

  "Jul", "Aug", "Sep", "Oct", "Nov", "Dec" 

   }; 

 

 if(rarg->rank != 1) error(RANK); 

 if(rarg->eltype != APLCHAR) error(DOMAIN); 

 if(rarg->shape[0] > 11) error(LENGTH); 

 

 strncpy(avdate, arraystart(rarg), rarg->shape[0]); 

 avdate[rarg->shape[0]] = '\0'; 

 for(i=0; i<11; i++) uxdate[i] = avtounix(avdate[i]); 

 sscanf(uxdate, "%d %3s %d", &day, mnth, &year); 

 

 mno = 1; 

 while((strcmp(mnth, month[mno]) != 0) 

                                      && mno <= 12) ++mno; 

 

 if (mno > 12) error(DOMAIN); 

 year = (year > 1900) ? (year-1900) : year; 

 if ((year < 0) || year > 99 ) error(DOMAIN); 

 leap = ((year%4 == 0) && (year%100 != 0)) 

                            || (year%400 == 0); 

 if ((day < 1) || day > day_tab[leap][mno]) 

                                  error(DOMAIN); 
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 for(i = 1; i < mno; i++) day += day_tab[leap][i]; 

 day = day + (365 * year) + (year - 1) / 4; 

 

 zero = 0; 

 rslt = mkarray(APLLONG, 0, &zero); 

 rslt->shape[0] = day; 

 

 return rslt; 

} 
 

 

Listing 1: Source file example.c 

 

 

The preliminary section of code in Listing 1specifies inclusion of header files apl.h 

and support.h, which are supplied with Dyalog APL. UCH is declared to be an 

unsigned char in apltypes.h. apltypes.h is included in machine.h 

which is included in apl.h which is itself included in example.c.  

 

The first program section of example.c deals with initialisation. In this example, the 

AP fixes two external functions called  and , which are 

associated with corresponding functions in the AP, idn_d and d_idn. idn_d and 

idn_d, are declared as functions which returns a result of type ARRAY* (as is the 

supplied toolkit function getarray defined in support.c that forms part of 

apl.lib). They return structure pointers to APL arrays. The local variables larg, 

rarg, and rslt are declared likewise. The structure ARRAY is defined in apl.h (see 

extract in Listing 2 below). 
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… 

#define ALIGNWD(A) unsigned:sizeof(unsigned)*8-A 

 

typedef struct   // an APL ARRAY   

{ 

 unsigned length; // tot length (words) incl self

  

 unsigned type :4; // see below 

 unsigned rank :4; // rank of array 

 unsigned eltype :4; // type of all elements)

 ALIGNWD(12);  // forces word alignment 

 unsigned shape[1]; // rho vector - shape[rank] 

} ARRAY; 

… 

#define  NESTED  0x7 

 

#define APLCHAR 0  // APL ARRAY eltypes 

 

#define RANK  4 

#define LENGTH 5 

#define DOMAIN 11 

… 

 

Listing 2: Extract from include file apl.h 

 

Following the declarations, the AP calls startup to inform APL how many external 

functions are to be fixed. It then calls define to inform APL of the name, syntax and 

code number for each external function. In this example,  (code number 

1) is ambivalent (monadic or dyadic),  (code number 2) is monadic, and 

both return results. The local variables larg, rarg, and rslt are initialised to zero 

(empty) and the standard 'C' library function setjmp is invoked to control error 

returns. errbuff is defined in support.h. startup and define are supplied 

toolkit functions. 

 

The control section of the AP is a never ending loop. Space occupied by APL objects is 

released with freearray and the AP waits for the next instruction from APL using 

fromapl. A value -1 received by fromapl means that APL is going to terminate the 

AP. In this case, there is no special "clearing-up" to do, and the AP simply sends an 

acknowledgement and awaits shutdown. 

 

When fromapl receives a function code (either 1 or 2) it uses getarray to read the 

argument(s), and calls either idn_d or d_idn to process the data in the desired 

manner. The result is then sent to APL using putarray. Functions freearray, 

fromapl, getarray and putarray are supplied toolkit functions.  
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Figure 1 shows the program logic diagrammatically. 
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Figure 1:  The control section of a simple Auxiliary Processor 

 

The function idn_d is declared as taking two arguments, larg and rarg, which 

together with the result are pointers to APL arrays. The local variable rslt is declared 

likewise. Of the other local declarations, those for initdint, a supplied toolkit 

routine, and for makedint, are noteworthy. APL arrays store data in various internal 

formats depending upon type and value. To relieve the programmer of the task of 

conversion to a standard 'C' data type, a set of access routines is provided. initdint 

is one of these. It returns a pointer to the function (also provided) which will obtain an 

APL array element as a default integer, whatever the internal format of the array. 

initdint is therefore declared as a function that returns a pointer to a function, and 

makedint is itself declared as a function pointer. 
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idn_d illustrates the use of ambivalence. If any left argument was specified it will 

return the result in 'DD MMM YYYY' format. If not, it will return a string in the format 

'DD MMM YY'. larg, which contains a pointer to the left argument, will be zero if 

none was specified. 
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Following the test for the presence of a left argument are four data validity checks on 

the right argument. idn_d requires that it be supplied with a single number, the 

International Day Number, which is to be converted. First, it checks that the array is not 

nested; then that the data is numeric. If either test fails, it issues a . 

Next, it checks that the array is a scalar or vector, and issues a  if an array 

of higher rank is specified. Finally, it checks that if the array is a vector, its length is 1; 

otherwise, it issues a . type, rank and eltype, which are used to 

access the header information, are part of the structure definition of ARRAY in apl.h 

where the globals NESTED, APLCHAR, DOMAIN, RANK and LENGTH are also 

declared (see extract in Listing 2 above). error is a toolkit function, which signals an 

error to APL, after which APL will resume processing and the AP will return to its wait 

state. arraybound gives the number of elements in an APL array. 

 

The next two statements in example.c extract the international day number from the 

APL array as an integer of the default size of the computer. (Some machines default to 2 

byte integers, others to 4.) Subsequent statements calculate the year, month and day. 

Next, idn_d uses mkarray to build an empty APL array in memory, which is to be a 

text vector (type APLCHAR; rank 1) of length given by numchars. Note that the third 

argument supplied to mkarray is an address (&), which points to the shape of the array 

to be initialised. 

 

mkarray initialises the APL array, but does not fill it with any data. The remaining 

statements in idn_d illustrate how this is done. An APL array consists of header, of 

varying length, followed by data. First, arraystart is used to obtain a character 

pointer to the beginning of the data. Then the date is copied character by character into 

the array starting at this point. unixtoav is used to convert characters from ASCII to 

 representation. arraystart and unixtoav are toolkit functions, whose 

definitions are to be found in support.c and trans.c respectively. Finally idn_d 

returns a pointer to the APL array. 
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Hints on Developing APs 

Developing APs under Windows 
Dyalog APL/W currently supports Auxiliary Processors produced by the Microsoft 

C/C++ 32-bit Optimizing Compiler Versions 12 and 13 for 80x86. Version 13 is 

supplied with Microsoft Visual Studio .Net and is used to produce Dyalog APL itself. 

Version 12 is supplied with Microsoft Visual Studio Version 6. APs may also be 

produced with compilers such as those from Watcom, Borland, and GNU.  

 

Compiling C Source Code 

Consider the simple case of the source file C:\simple.c in Listing 3 below. 

 
#include <stdio.h> 

 

main() 

{ 

     printf ("This is a C program.\n"); 

} 

 

Listing 3: A very simple C program 
 

 

In order to compile this file, start a Visual Studio Command Prompt from the Windows 

Start button. This sets the environment for using the Microsoft Visual Studio .NET tools 

(by running the Visual Studio batch file vsvars32.bat,which specifies directory 

paths to various executables, libraries and include files such as stdio.h).  

 

Change the current directory appropriately, and type 

 
C:\> cl.exe simple.c 

 

This compiles (and links) the above C program yielding an executable file called 

simple.exe which can then be run in situ from the command line. 

 
C:\> simple.exe 

This is a C program. 

 

Details of the command line syntax of the compiler cl.exe, and the various command 

line options available to it, can be found in the MSDN library or Visual Studio .NET 

documentation. 
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Compiling and Linking an AP 

In general, an AP will require links to functions in apl.lib and other common source 

files. Environment variables LIB and INCLUDE may be extended to make all the 

required files visible to the linker. 

 

For example, to compile the elementary AP file example.c, which may be found in 

the directory C:\dyalog\xfsrc\, begin by opening a Visual Studio Command 

Prompt from the Start button and change the current directory to \xfsrc\. In order to 

find the specified include files, apl.h and support.h, in the current directory (.), 

type 

 
C:\dyalog\xfsrc> set INCLUDE=%INCLUDE%;. 

 

In order to find the apl.lib library, which is in subdirectory \mscv7\, type 

 
C:\dyalog\xfsrc> set LIB=%LIB%;.\msvc7\ 

 

The following line will compile the program source file example.c (above) into a 

binary object code file example.obj. 

 

C:\dyalog\xfsrc> cl.exe /c example.c 

 

Command line option /c requests compilation without linking.  Linking is then 

performed in a separate step using the Microsoft Incremental Linker link.exe. The 

linker links object files and libraries, resolves named resources, and creates a 32-bit 

executable (.exe file) or a dynamic-link library (.dll file).  

 

C:\dyalog\xfsrc> link /subsystem:windows example apl.lib 

 

This command links together object code in example.obj with toolkit library object 

code in apl.lib, as required by example.c, in order to produce the self-contained 

executable example.exe. In general, there may be many object files and library files 

involved in the link.exe command line. The linker option /subsystem: tells the 

operating system how to run the .exe file. The various command line options can be 

found  in the MSDN library or Visual Studio .NET documentation. 
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Running the Example AP 

The new example AP can be started immediately, and tested, in a Dyalog APL session. 

 





 

Compare this result with that of the Root method  whose description is to 

be found in the Dyalog APL Object Reference. 

 



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Windows Makefiles 

A make file coordinates the combination of multiple options, source files, library files 

and other resource files for compilation and linking.  Compilation and linking 

commands, such as those used above, are supplemented with further compiler and 

linker options and incorporated into the distributed make script example.makefile 

listed below. 

 
#  EXAMPLE makefile 

#  modify this file for your own AP/DLL 

#  currently set up for microsoft compiler 

# change to DEBUG=1 to build a debug executable 

DEBUG=0 

# change to DLL=1 to build a dynamic link library, else it's an AP 

DLL=0 

#location of intermediate files(eg .obj) Set to "."(without quotes)for current dir. 

OBJDIR=  msvc7 

# location of final executable. Set to "." (without quotes) for current dir. 

EXEDIR=  ..\xflib 

# binary to create 

TARGET=  $(EXEDIR)\example.exe  

# sources from which it is built 

SOURCES=  example.c 

#include files that it uses 

INCLUDES= apl.h  \ 

  support.h   

#additional libraries 

LIBS=  user32.lib \ 

  advapi32.lib 

OBJECTS=$(OBJDIR)\$(SOURCES:.c=.obj) 

 

!if $(DEBUG) 

DFLAGS=  /Od 

LDFLAGS=  /debug /map 

!else 

DFLAGS=  /Ox 

!endif 

 

!if  $(DLL) 

DLLFLAGS= /DLL 

!else 

APLLIB=  $(OBJDIR)\apl.lib 

!endif 

 

COMPILER= cl.exe 

LINKER=  link.exe 

RC=  rc.exe 

# compiler flags 

CFLAGS=/Zi /c /nologo $(DFLAGS) /I. /Fd$(OBJDIR)\$(*B).pdb /Fo$(OBJDIR)\$(*B).obj 

# linker flags 

LFLAGS=$(LDFLAGS) $(DLLFLAGS) /nologo /INCREMENTAL:NO /SUBSYSTEM:WINDOWS 

all: $(TARGET) 

 

$(OBJECTS): $(SOURCES) 

 @$(COMPILER) $(CFLAGS) $(*B).c 

$(TARGET): $(OBJECTS) 

 @$(LINKER) $(LFLAGS) /OUT:$@ $(OBJECTS) $(APLLIB) $(LIBS) 

clean: 

 -@erase /q  $(TARGET) 

 -@erase /q  $(OBJECTS) 

 

Listing 4: Compilation script file example.makefile to build example AP 
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Using the distrubuted make script in Listing 4, the source code in example.c may be 

compiled and linked using the Visual Studio nmake tool, nmake.exe. (Note that 

nmake.exe is the Windows version of the UNIX make command.)  

 
C:\dyalog\xfsrc> nmake /f example.makefile 

 

The example.makefile script contains compiler and linker debugging options that 

furnish debugging information within .pdb files, whose purpose is to regenerate 

source code in the debugger from object code, as and when required. 

 

Another distributed makefile contains the instructions needed to compile (if 

necessary) and (re-)link all of the APs for which 'C' source code is supplied. Note that, 

to save space, the .obj files are not distributed with Dyalog APL, so the source will be 

automatically compiled first. 

 

In order to run this script you simply need to type nmake (because "makefile" is the 

default filename used by nmake). 

 
C:\dyalog\xfsrc> nmake 

 

(A .bat file called make.bat is supplied to initiate the nmake.) 

 

In the makefile script of Listing 5 below, after a number of variables have been 

defined, all dependent files ending in .c are compiled via the line  

 
@$(COMPILER) $(CFLAGS) $(*B).c 

 

Then four separate calls to link.exe are made. The first LINKER line links prt.obj 

(from compiled prt.c) with apl.lib and some other standard 'C' libraries to 

produce the prt.exe - the PRT auxiliary processor for driving printers. 

 

@$(LINKER) $(LFLAGS) /OUT:$@ $(OBJDIR)\prt.obj $(LIBS) 

 

The second LINKER line produces the XUTILS AP, and the third produces the NFILES 

AP. 
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#  AP makefile. Makes all the APS  

#  see example.makefile for a makefile to make a single AP. 

 

!IFDEF DEBUG 

DFLAGS=/Od 

!ELSE 

DFLAGS=/Ox 

!ENDIF 

 

COMPILER=cl.exe 

LINKER=link.exe 

CFLAGS=/Zi /c /J /nologo $(DFLAGS) /I.  \ 

 /Fd$(OBJDIR)\$(*B).pdb /Fo$(OBJDIR)\$(*B).obj 

LFLAGS=/debug /nologo /INCREMENTAL:NO /SUBSYSTEM:WINDOWS  

 

EXEDIR=..\xflib 

OBJDIR=msvc7 

WINLIBS=  user32.lib  \ 

  advapi32.lib  \ 

  gdi32.lib 

INCLUDES= apl.h   \ 

  apltypes.h  \ 

  io_maps.h  \ 

  machine.h  \ 

  quadav.h   \ 

  regexpav.h  \ 

  support.h   

APLLIB=  $(OBJDIR)\apl.lib 

LIBS=  $(APLLIB) $(WINLIBS) 

TARGETS=  $(EXEDIR)\nfiles.exe \ 

  $(EXEDIR)\prt.exe  \ 

  $(EXEDIR)\xutils.exe \ 

  $(EXEDIR)\dyalog32.dll 

EXPORTS=    /export:MEMCPY  \ 

  /export:STRNCPY 

 

all: $(TARGETS)  

# build example.exe 

 @nmake /f example.makefile  

 

.c{$(OBJDIR)}.obj: 

 @$(COMPILER) $(CFLAGS) $(*B).c 

 

$(EXEDIR)\prt.exe:   $(OBJDIR)\prt.obj  $(APLLIB)  

 @$(LINKER) $(LFLAGS) /OUT:$@ $(OBJDIR)\prt.obj $(LIBS) 

$(EXEDIR)\xutils.exe:  $(OBJDIR)\xutils.obj  $(APLLIB)  

 @$(LINKER) $(LFLAGS) /OUT:$@ $(OBJDIR)\xutils.obj $(LIBS) 

$(EXEDIR)\nfiles.exe:   $(OBJDIR)\nfiles.obj  $(APLLIB)  

 @$(LINKER) $(LFLAGS) /OUT:$@ $(OBJDIR)\nfiles.obj $(LIBS) 

$(EXEDIR)\dyalog32.dll: $(OBJDIR)\dyalog32.obj $(APLLIB)  

 @$(LINKER) /DLL $(LFLAGS) /OUT:$@  $(OBJDIR)\dyalog32.obj \ 

 $(LIBS) $(EXPORTS) 

clean: 

 -@erase /q  $(EXEDIR)\*.* 

 -@erase /q  $(OBJDIR)\*.obj $(OBJDIR)\*.pdb  

 

 

Listing 5: Compilation script file makefile to build all distributed APs 
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Creating a DLL for Use with  

The fourth call to link.exe in makefile (of Listing 5 above) produces a DLL that 

contains two utility functions MEMCPY and STRNCPY. These are exported versions of 

standard 'C' library functions memcpy and strncpy. The command line option /DLL 

in the makefile line below effects the creation of a dynamic link library rather than of 

an executable file (the default). The content of dyalog32.c is listed below.  

 

 
@$(LINKER) /DLL $(LFLAGS) /OUT:$@ $(OBJDIR)\dyalog32.obj\ 

 $(LIBS) $(EXPORTS) 

 
#include <machine.h> 

#include <windows.h> 

#include <stdlib.h> 

#include <string.h> 

 

typedef void *VP; 

 

void MEMCPY(VP to, VP from, unsigned nbytes) 

 { 

 memcpy 

  ( 

  to 

 , from 

 , nbytes 

  ); 

 } 

 

void  STRNCPY(VP to, VP from, unsigned nbytes) 

 { 

 strncpy 

  ( 

  to 

 , from 

 , nbytes 

  ); 

 } 

 

int APIENTRY DllMain 

(HANDLE hdll, DWORD reason, LPVOID  reserved) 

{ 

return 1; 

} 

 

Listing 6: Source file dyalog32.c 
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An example of the use of these two exported functions, MEMCPY and STRNCPY, may 

be found in the distributed workspace, QUADNA.DWS. 

 

Note that the library apl.lib is created using Visual Studio program lib.exe.  

 

Debugging an AP 

Dyalog APL/W Auxiliary Processors can be tested using the standard Microsoft 

debugging tools. To start an AP using the debugger, the left argument should contain 

the full command line including the debugger options, rather than just the name of the 

.EXE file.  

 

Assuming that the Visual Studio program devenv and the example AP executable are 

both on the path, then the example AP may be started in debug mode with the APL 

statement 

 


 

However, by the time the debugger has been initiated, the time expected to start the AP 

might have been exceeded, causing the AP to expire with a DOMAIN ERROR. The 

time limitation can be removed by setting a DEBUGAP flag on the Dyalog command 

line. The value of the flag is not important; merely its existence is checked. 

 
C:\DYALOG\DYALOG.EXE  DEBUGAP=1 

 

In order to exploit the full power of the debugger, the AP should have been created with 

debug flags set in the make file. These are set accordingly in the CFLAGS and 

LFLAGS variables in the make files of Listings 4 and 5 above. 

 

Hint: In order to cause a break in an AP at some particular point of interest in the AP 

code, it is sometimes helpful to create a simple message box in the code at that point. 

The debugger will then halt at the point of interest in the C program, or can be started 

after the AP and attached to the running process.  
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Developing APs under UNIX 

Makefiles in UNIX 

The makefile distributed with Dyalog APL/M is suitable for building the Auxiliary 

Processors for which source code is supplied. This makefile may be used to develop 

extensions and modifications to the supplied APs or as a model for developing new 

ones. It is similar to Windows make files described above, but the compiler is 

(typically) called cc rather than cl.exe, the linker is called ld rather than 

link.exe, and object files have extension .o rather than .obj.   

 

Debugging an AP in UNIX 

Various techniques and software are available for debugging. The printf statements 

included in the source code can be used to display diagnostic messages and data values 

during execution. Alternatively, Dyalog APL/M and the AP can be run under special 

debugging software such as dbx. To achieve this, it is necessary to start dbx under an 

interactive shell. For example: 

 

 (starts interactive shell) 
 

# stty sane<LF>              (reset terminal I/O) 

 

# echo <CTRL O>              (select ASCII) 

 

# exec dbx example           (run example AP under dbx) 

 

*                            (dbx prompts for instructions) 

 

No DEBUGAP flag is necessary in UNIX as APs are not timed out on start-up. 

 

Modifying Distributed APs 
Source code for certain Auxiliary Processors is supplied to enable the user to extend and 

customise the routines that are provided. It is likely, however, that Dyadic will provide 

its own extensions and developments in later releases. It is recommended, therefore, that 

users take the following steps to ensure that local changes are not lost when a new 

release is installed. 

 

1. Retain a copy of the original source code as supplied. 

 

2. When installing a new release, ensure that new AP source code will not overwrite 

existing customised code by first taking copies, or by installing in a different 

directory. 
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Error Handling 

APL Errors 
Synchronous External Functions (i.e. those that return a result) may generate APL 

errors using the error() function call. Asynchronous External Functions (i.e. those 

that don't return a result) may not. 

 

The effect of calling error() is very similar to the effect of using  in a 

defined function or operator. The only real difference is that error() only signals an 

error number, and not an error message. An event generated by error() may of 

course be caught by . 

 

The internal mechanism for handling errors between APL and an AP is unimportant. 

However, you should take note of the following points: 

 

 Your AP must execute the statement setjmp(errbuff); before it uses 

error(). 

 

 Under UNIX all error handling is controlled using a signal defined by 

SIGHANDSHAKE. This is normally 15 but is different on some machines (e.g. 

it is 31 on Suns). Do not use this signal for your own purposes. This does not 

apply to Windows. 

 

Interrupts 
Under Unix, External Functions may be declared to handle their own interrupts (see 

define()). This does not apply under Windows. 

 

Under UNIX this means that APL disables its own interrupt handling (intr and quit) 

before calling an External Function, and re-instates it on return. An External Function 

must then take its own action if the user presses one of these keys. 
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The AP-Writer’s Toolkit 
The AP writer's toolkit is a directory of C source files and object libraries containing a 

number of useful functions, symbolic constants, and macro substitutions. 

 

The supplied files include the following: 

 

 

apl.lib  compiled module library (Windows only) 

 

machine.h  machine dependent parameters 
d_machine.h 

 

apl.h   array definitions and symbolic constants 

 

support.c  auxiliary processor interface functions 

support.h 

 

access.c  APL to C data conversion functions 

 

aconvs.c  APL array conversion functions 

 

quadav.h   tables 

 

getch.c  reads the input stream (low-level) 

 

trans.h  input and output translation functions 

trans.c 

 

tty.c   terminal control functions (UNIX) 

 

resolve.c  overstrike resolution functions 

 

 

These source files are provided for information only. Some of them are part of the 

Dyalog APL interpreter and contain some functions that are of no interest to the AP 

writer. Such functions are not documented in this section. 

 

The remainder of this Chapter describes some of the functions provided in the apl.lib 

library. 
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

 

The AP Writer's Toolkit 

Function Description 

aget_a copies an APL array 

arraybound returns the number of elements in an 
ARRAY 

arraystart returns a pointer to the start of the data in 

an ARRAY 

avtoasc displays a  character on the current 

output device 

avtounix converts a value from  into its ANSI or 

nearest ASCII equivalent 

convlen determines the size of the buffer needed to 

contain the  representation of an 

ASCII string 

convtoav converts an ASCII string to  

data accesses the start of data in an ARRAY 

define defines the name, syntax and code number 

of an external function 

dget_b get DOUB array from BOOL array 

dget_i get DOUB array from INTG array 

dget_l get DOUB array from LONG array 

dget_s get DOUB array from SINT array 

domain signals a DOMAIN ERROR 

error signals an error 

freearray releases space occupied by an APL ARRAY 

in the AP 

fromapl receives data from APL 

getarray reads an ARRAY into the AP   
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The AP Writer's Toolkit  

continued… 

Function Description 

getd accesses an object with eltype DOUB as a 

double  

iget_b get INTG array from BOOL array 

iget_s get INTG array from SINT array 

igetb accesses an object with eltype BOOL as an 

int 

igetd accesses an object with eltype DOUB as an 

int 

igeti accesses an object with eltype INTG as an 

int 

igetl accesses an object with eltype LONG as an 

int 

igets accesses an object with eltype SINT as an 

int 

initdint returns the function needed to access data 

in an ARRAY as type int  

initint returns the function needed to access data 

in an ARRAY as type int  

initintg returns the function needed to access data 

in an ARRAY as a 16-bit integer 

initlong returns the function needed to access data 

in an ARRAY as type long 

inittty initialises terminal control parameters 

(applicable to UNIX only) 

init_out initialises an output stream for a block of 

output 

inkey gets a keystroke 

i_init gets Input Table and Output Table(s) 
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The AP Writer's Toolkit  

continued… 

Function Description 

lget_b get LONG array from BOOL array 

lget_i get LONG array from INTG array 

lget_s get LONG array from SINT array 

lgetb accesses an object with eltype BOOL as a 

long 

lgetd accesses an object with eltype DOUB as a 

long 

lgeti accesses an object with eltype INTG as a 

long 

lgetl accesses an object with eltype LONG as a 

long 

lgets accesses an object with eltype SINT as a 

long 

mkarray sets up an ARRAY with a given element 

type, rank and shape 

o_init gets Output Table(s) 

putarray returns a result from an external function 

putd places a value of type double in an element 

of an ARRAY 

resolve resolves APL overstrikes 

round rounds a double to the nearest long integer 

sget_b get SINT array from BOOL array 

startup establishes communication between the AP 

and the APL task 
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The AP Writer's Toolkit  

continued… 

Function Description 

termaout sets up (nearly) raw terminal handling 

(applicable under UNIX only) 

termcontext restores terminal handling (applicable 

under UNIX only) 

throwarray returns a result from an external function 

and release the space it occupied in the AP 

unixtoav converts an ASCII character into its 

equivalent value in  
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The Basic Definitions File, apl.h 
The supplied file apl.h contains the ARRAY definition and symbolic constants for 

auxiliary processors. 

 

These definitions can be used inside a user defined C function by a control line of the 

form: 

 
#include "apl.h" 

 

or 
 

#include <apl.h> 

 

Definition of an Internal Array 
apl.h contains, in particular, the definition of an ARRAY (i.e. the internal 

representation of Dyalog APL data objects), as well as a set of useful symbolic 

constants. 

 

An ARRAY is defined as follows: 

 

… 
typedef struct     /* an APL ARRAY                */ 

{ 

unsigned length;   /* total length in words 

                      including self              */ 

unsigned type  :4; /* see below                   */ 

unsigned rank  :4; /* rank of array               */ 

unsigned eltype:4; /* type of all the elements 

                      (see below)                 */ 

ALIGNWD(12);       /* forces word alignment       */ 

unsigned shape[1]; /* shape followed by data      */ 

} ARRAY; 

… 

 

Listing 7: Extract from include file apl.h 
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type is either 

 

  SIMPLE (0xf) signifying a simple APL object 

or 

  NESTED (0x7) signifying object is a nested array 

 

eltype is either 

 

  CHAR (0) signifying elements are characters 

  BOOL (1) signifying elements are boolean 

  SINT (2) signifying elements are integers (small) 

  INTG (3) signifying elements are integers (normal) 

  LONG (4) signifying elements are integers (large) 

  DOUB (5) signifying elements are floating-point 

or 

  PNTR (6) signifying elements of a nested array 

 

In addition the name DINT is defined to be either 3 (INTG) or 4 (LONG). DINT 

represents the default integer type and is machine dependent. 

 

The procedure ALIGNWD(A) which is called in the ARRAY definition is defined as: 

 

unsigned:sizeof(unsigned)*8-A 

 

and is necessary to force word boundary alignment. 
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Internal Array Structure 

 

 

 

³³ÄÄÄÄÄÄÄÄÄÄÄÄÄÄ³ 
³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³³³³³ 
³ÚÄÄÄÄÄÄ¿³ÚÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄÄÄ¿³ÚÄÄÄÄÄ¿³ÚÄÄÄÄÄÄÄÄÄÄ¿³ 
³³³³³³³³³³³³³³³³³ 
³³³³³³³³³³³³³³³³³ 
³ÀÄÄÄÄÄÄÙ³ÀÄÄÄÄÙÀÄÄÄÄÙÀÄÄÄÄÄÄÙ³ÀÄÄÄÄÄÙ³ÀÄÄÄÄÄÄÄÄÄÄÙ³ 
³³³³ 
³³³³ 
³³³³ 
³ 
ÚÄÄÄÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄ¿³ 
³³³³³³³ 
³³³³³³³ 
ÀÄÄÄÄÄÄÙ³³³³³ 
³³³³³ 
³³³³³ 
³³ÀÄÄÄÄÄÄÄÄÙ³ 
³³
³³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
ÀÄÄÄÄÙ³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
³³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
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Example 1: Simple Array (Homogeneous) 

 

 


 

ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄÄÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ÚÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³³³³³³³³³³³ 
ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÄÄÙÀÄÄÄÄÙÀÄÄÄÙÀÄÄÄÁÄÄÄÁÄÄÄÙ 
 
 
 

Example 2: Simple Array (Heterogeneous) 

 
 


 

ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ÚÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³³³³³³³³³³³ 
ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÙÀÄÄÄÁÄÄÄÁÄÄÄÙ 
³³³ 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

³³³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ 
ÀÅÅ³³³³³³³³³³ 
³³ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÙ 
³³ 
³³ 
³³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ 
ÀÅ³³³³³³³³³³ 
³ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÙ 
³ 
³ 
³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ 
À³³³³³³³³³³ 
ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÙ 
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Example 3: Nested Array 

 

 

ÚÄÄÄ¿ÚÄÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ 
³³³³³ÚÄÄÄÄÄ¿ÚÄÄÄÄÄ¿³ 
³³ÀÄÄÄÄÄÄÄÙ³³³³³³ 
³³³ÀÄÄÄÄÄÙ³³³ 
ÀÄÄÄÙ³ÀÄÄÄÄÄÙ³ 
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
 

ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ÚÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³³³³³³³³³³³ 
ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÙÀÄÄÄÁÄÄÄÁÄÄÄÙ 
³³³ 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 

³³³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÂÄ¿ÚÄÄÄÂÄÄÄ¿ 
ÀÅÅ³³³³³³³³³³³³³³ 
³³ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÁÄÙÀÄÄÄÁÄÄÄÙ 
³³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄ¿ÚÄÄÄÂÄÄÄÂÄÄÄ¿ 
ÀÅ³³³³³³³³³³³³³³ 
³ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÙÀÄÄÄÁÄÄÄÁÄÄÄÙ 
³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ 
À³³³³³³³³³³ 
ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÙ 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄ¿ÚÄÄÄÂÄÄÄ¿ 
À³³³³³³³³³³³³³ 
ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÙÀÄÄÄÁÄÄÄÙ 
³³ 
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ 
³ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ 
³³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÄÄÄÄ¿ 
ÀÅ³³³³³³³³³³ 
³ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÄÄÄÄÙ 
³ÚÄÄÄÄÄÄ¿ÚÄÄÄÄÄÄ¿ÚÄ¿ÚÄÄÄÄ¿ÚÄÂÄ¿ÚÄÂÄÂÄÂÄÂÄÂÄ¿ 
À³³³³³³³³³³³³³³³³³³ 
ÀÄÄÄÄÄÄÙÀÄÄÄÄÄÄÙÀÄÙÀÄÄÄÄÙÀÄÁÄÙÀÄÁÄÁÄÁÄÁÄÁÄÙ 
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Symbolic Constants 
Symbolic constants are defined (in apl.h) as follows: 

 

Used for Name Value Description 

Pipes ARGSPIPE 

RSLTPIPE 

 

3 

4 

APL Ä>AP pipe number 

AP Ä>APL pipe number 

External 

function 

syntax 

 

RSLT 

SHYR 

NILA 

MONA 

 

DYAD 

 

OPTL 

 

INTR 

 

0040 

0140 

0000 

0004 

 

0014 

 

0034 

 

0200 

result returning 

shy-result returning 

has no arguments 

takes only a right argument 

 

takes both left and right arguments 

 

left argument is optional 

 

handles its own interrupts 

APL error 

codes 

WSFULL 

SYNTAX 

INDEX 

RANK 

LENGTH 

VALUE 

LIMIT 

DOMAIN 

NONCE 

NOPIPES 

NOPROCS 

 

INTERRUPT 

EOF_INTERRUPT 

 

1 

2 

3 

4 

5 

6 

10 

11 

16 

72 

76 

 

1003 

1005 

 

AP error 

codes 

PRE_BASE 

VIA_ERRBASE 

XUT_ERRBASE 

OFS_ERRBASE 

200 

220 

240 

260 

 

To avoid clashes in error codes, each 

supplied AP is allotted 20 unique 

error codes in the range 200 - 499 
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The apl.lib Library 
 

 

Copy Array:  aget_a 

Names 

aget_a, sget_b, iget_b, dget_b, iget_b, iget_s, 

dget_s, lget_i, dget_i, dget_l - array conversion routines. 

Synopsis 

ARRAY *aget_a(source) 

ARRAY *source; 

Description 

The array conversion routines are a collection of functions to convert APL data arrays 

between various different internal representations. They are used in writing Auxiliary 

Processors where the programmer wishes to create arrays of a specific type, whatever 

the type of the arguments supplied. They comprise the following functions, which are 

defined in aconvs.c: 

 

 

aget_a  - direct copy of an APL array 

 

sget_b  - get SINT array from BOOL array 

iget_b  - get INTG array from BOOL array 

lget_b  - get LONG array from BOOL array 

dget_b  - get DOUB array from BOOL array 

iget_s  - get INTG array from SINT array 

lget_s  - get LONG array from SINT array 

dget_s  - get DOUB array from SINT array 

lget_i  - get LONG array from INTG array 

dget_i  - get DOUB array from INTG array 

dget_l  - get DOUB array from LONG array 
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They are used via convfns, a 2-dimensional table of function pointers. The first 

dimension indicates the element type to be converted from, the second dimension the 

element type to be converted to. As there are 7 different element types (CHAR, BOOL, 

SINT, INTG, LONG, DOUB, PNTR), convfns is a 7 by 7 array. Where conversion 

from one element type to another is invalid or inappropriate, convfns contains 

pointers to domain or nonce, which signal  and  

when used. The full table is: 

 

 
     to CHAR BOOL SINT INTG LONG DOUB PNTR 

from 
CHAR aget_a domain domain domain domain domain nonce 

BOOL domain aget_a sget_b iget_b lget_b dget_b nonce 

SINT domain nonce  aget_a iget_s  lget_s  dget_s  nonce 

INTG domain nonce nonce  aget_a  lget_l  dget_i  nonce 

LONG domain nonce nonce  nonce  aget_a  dget_l  nonce 

DOUB domain nonce  nonce  nonce  nonce   aget_a  nonce 

PNTR nonce  nonce  nonce  nonce  nonce  nonce   nonce 

 

 

Using this table, the programmer needs only to specify the element type desired in the 

new array. For example, the expression: 

 
new = (*convfns[old->eltype][DOUB])(old) 

 

produces an APL array new with element type DOUB from the APL array old. 

 

 

Number of Elements:  arraybound 

Name 

arraybound - returns the number of elements in an ARRAY 

Synopsis 

unsigned arraybound(array) 

ARRAY *array; 

Description 

Calculates the number of elements in an APL array. (This function is defined in 

support.c.) 
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Start of Array:  arraystart 

Name 

arraystart - returns a pointer to the beginning of data in an ARRAY 

Synopsis 

char *arraystart(array) 

ARRAY *array; 

Description 

Returns a pointer to the position in an APL array where its data contents begin. The data 

is preceded by a header word and shape vector. (This function is defined in 

support.c.) 

 

 

Output Character:  avtoasc 

Name 

avtoasc - displays a  character on the current output device 

Synopsis 

void avtoasc(c) 

unsigned char c; 

Description 

avtoasc (defined in trans.c.) uses the appropriate Output Translate Table to 

display a character from . 

See also... 

init_out 
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Convert APL to ANSI:  avtounix 

Name 

avtounix - converts a value in  into its ANSI or nearest ASCII equivalent 

Synopsis 

unsigned char avtounix(c) 

unsigned char c; 

Description 

avtounix converts a value in  (0-255) into its ANSI equivalent (0-255) using the 

appropriate translate table. If no translate table has been loaded, the value is mapped to 

the nearest ASCII equivalent (0-127) using the internal table unixtab. In this case, 

APL underscored characters map to ASCII lower case and special APL characters such 

as rho or transpose map to ASCII 127. 

 

 

Conversion Length:  convlen 

Name 

convlen - determines the size of the buffer needed to contain the   

         representation of an ASCII string 

Synopsis 

unsigned convlen(from) 

unsigned char *from; 

Description 

convlen determines the size of the buffer that would be needed to contain the  

representation of an ASCII string as produced by convtoav. This may be larger 

because convtoav expands TAB characters to blanks. 
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Convert String to APL:  convtoav 

Name 

convtoav - converts an ASCII string to  

Synopsis 

unsigned convtoav(to,from,max) 

register unsigned char *to, *from; 

register unsigned max; 

Description 

Converts the ASCII string from into its  representation to. TAB characters are 

expanded to blanks, and overstrikes are resolved. max specifies the maximum size of 

the output buffer to. If max is reached before the end of from is encountered, the 

result is truncated. 

Returns 

The number of characters in the output buffer to 

See also... 

resolve, unixtoav 

 

 

Start of Data:  data 

Name 

data - macro to access the data part of an ARRAY 

Synopsis 

define data(array type) 

((type *)&array->shape[array->rank]) 

Description 

This macro is useful shorthand for accessing the start of the data portion of an ARRAY. 
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Define Function:  define 

Name 

define - define an external function to APL 

Synopsis 

define(apfn, syntax, fncode) 

char *apfn; 

int syntax, fncode; 

Description 

Informs APL of the name, calling syntax, and code number associated with an external 

function. (The function is defined in support.c.) apfn is a pointer to a character 

string containing the name of the external function to be fixed in the active WS. The 

string containing the name is translated to an APL name according to the same rules as 

for any other Dyalog APL name (see Language Reference) which may contain  and , 

upper case, lower case, numeric, underscore and underscored characters. To cater for all 

possibilities, the name is read as if it had been entered at the keyboard starting in ASCII 

mode, except that the control codes must be specified by an escape sequence as follows: 

 

<Backspace> \b 

<Ctrl N>  \016 

<Ctrl O>  \017 

Examples: 

The following examples illustrate the principle. 

 

1.  FOO   translates to    

2.  foo   translates to    

3.  foo_BAR   translates to    

4.  F\b_O\b_O\b_  translates to    

5.  \016H123\017a  translates to    

6.  f\016H\bFabc  translates to    

  Fff\b_   translates to   (see below)
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In example 4 the ASCII O and _(underscore) are resolved to . In example 5, <\016> 

selects APL mode so that the subsequent <H> is read as <>, and the <F> as the APL 

underscore, resolving to <>. In example 7, <f> <backspace> <_> is an invalid 

overstrike and so resolves to _. 

 

syntax defines the valence of the external function by the following bit settings: 

 


ÚÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄÂÄÄÄ¿ 
³³³³³³³³³ 
ÀÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÁÄÄÄÙ 
                                
³³³³³³³³ 
³³³³³³³ÀÄ
³³³³³³ÀÄÄÄÄÄ
³³³³³ÀÄÄÄÄÄÄÄÄÄ
³³³³³
³³³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄ
³³³³
³³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³³
³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

 

 

For example, if syntax has the value 36 (00100100), the external function is defined 

as being monadic, result returning. To simplify syntax definition, a series of globals 

MONA, DYAD, OPTL, RSLT, SHYR, and INTR are defined (in apl.h) which may be 

combined using the bitwise exclusive OR operator. Thus instead of 

 
define("foo",36,1) 

 

the statement can read 

 
define("foo",RSLT|MONA,1). 

 

fncode is an arbitrary number associated with the external function. When invoked, 

this code number will be transmitted by APL to the Auxiliary Processor, thereby 

identifying the task to be performed. 
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Signal Domain Error:  domain 

Name 

domain - signals a  

Synopsis 

domain() 

Description 

Signals a  to the APL task 

 

 

Signal Error:  error 

Name 

error - signals an error to the APL task. 

Synopsis 

error(errnumber) 

int errnumber; 

Description 

Signals an error to APL. errnumber specifies an APL error code number, which will, 

unless trapped, invoke an error report in the active WS. 

Returns 

None; but after the error has been processed, and the pipes cleaned up, control will 

return to the statement after the call to setjmp in the Auxiliary Processor. 
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Release Memory:  freearray 

Name 

freearray - releases memory occupied by an ARRAY 

Synopsis 

ARRAY *freearray(arr) 

ARRAY *arr; 

Description 

Releases the space occupied by an ARRAY using the library call free. If the ARRAY is 

NESTED, freearray (defined in support.c) calls itself recursively to free the 

space occupied by each sub-array. 

Returns 

0 

See also... 

throwarray 

 

 

Read Word:  fromapl 

Name 

fromapl - reads a word of information from the APL task. 

Synopsis 

unsigned fromapl() 

Description 

Reads one word from ARGSPIPE (under UNIX) or the shared memory segment (under 

Windows). 

See also... 

apl.h 
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Read Array:  getarray 

Name 

getarray - reads an ARRAY from the APL task 

Synopsis 

ARRAY *getarray() 

Description 

Reads an APL data array from ARGSPIPE (under UNIX) or from the global memory 

segment (under Windows). If the array is of type NESTED, getarray (defined in 

support.c) calls itself recursively to read each sub-array. 

Returns 

A pointer to the array, or the value 0. A 0 is returned when an ambivalent external 

function is invoked without its (optional) left argument. 

 

 

Get Element:  getd 

Name 

getd - accesses an element of an ARRAY with element type DOUB. 

Synopsis 

double getd(base,indx); 

double *base; 

unsigned indx; 

Description 

getd accesses an element of an ARRAY with element type DOUB and returns a value 

of type double. Double-word alignment is forced if required by the machine architecture 

(#ifdef DALIGN). base is the address of the start of the data in the object, indx is 

the offset of the element to be accessed. 
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Get as Int:  igetb 

Names 

igetb, igets, igeti, igetl, igetd - int access routines. 

Synopses 

int igetb(base,indx); 

unsigned char *base; 

unsigned indx; 

 

int igets(base,indx); 

char *base; 

unsigned indx; 

 

int igeti(base,indx); 

long *base; 

unsigned indx; 

 

int igetd(base,indx); 

double *base; 

unsigned indx; 

Description 

These routines (defined in access.c) access an element of an ARRAY and return its 

value as an int. base is the address of the start of the data in the ARRAY, indx is the 

offset of the element to be accessed. igetb, igets, igeti, igetl and igetd 

are used to access APL data of type BOOL, SINT, INT, LONG and DOUB respectively. 

igetd uses getd which forces double-word alignment if required (#ifdef 

DALIGN). 

 

igetl truncates; igetd rounds and truncates. 
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Convert to Int:  initint 

Names 

initint, initdint, initintg, initlong - determines 

                            appropriate access function. 

Synopses 

int (*initint(array))(); 

ARRAY *array; 

 

int (*initdint(array))(); 

ARRAY *array; 

 

short (*initintg(array))(); 

ARRAY *array; 

 

long (*initlong(array))(); 

ARRAY *array; 

Description 

These routines determine which of the access routines is needed to convert elements of 

the ARRAY to int and long respectively. 

Returns 

A function pointer. If the data to be accessed does not have a valid APL element type, 

these routines will return a pointer to one of two support functions; domain or nonce 

which, when used, will signal  or  respectively. 
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Initialise Terminal:  inittty 

Name 

inittty - initialises terminal control parameters 

Synopsis 

inittty() 

Description 

inittty initialises terminal control parameters. It must be called before using 

termaout or termcontext. One of the tasks performed by inittty is to 

remember the current settings so that they can be restored later by termcontext. 

 

This function (defined in tty.c.) is applicable only under UNIX. 

 

 

Initialise for Output:  init_out 

Name 

init_out - prepares a device for output 

Synopsis 

init_out(describe,fail) 

unsigned describe; 

int (*fail)(); 

Description 

describe is a file descriptor, a handle, or a stream; for example, 1 or stdout. fail 

is a pointer to a function to be called should an output error occur. init_out outputs 

the codes defined by INIT in the Output Table to the device. init_out must be 

called before characters are output using avtoasc. 

See also... 

avtoasc 
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Read Keystroke:  inkey 

Name 

inkey - reads a keystroke from an input device 

Synopsis 

int inkey(fd, up) 

int fd; 

int up; 

Description 

fd is a file descriptor or handle. up is either USER or PROG (see keystrokes.h). 

The system maintains two instances of the current keyboard mode; one for the APL 

development environment (PROG), and one for user input (, prefect, etc.). 

Returns 

The keystroke. Values in the range 1-255 represent  characters. Other values 

represent special functions and commands. See io_maps.h for details. 
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Initialise Tables:  i_init 

Name 

i_init - gets Input and Output Table(s) 

Synopsis 

void i_init() 

Description 

If the Auxiliary Processor requires input or output translation using the Dyalog APL 

Input and Output Tables, this function must be called using the following mechanism. It 

reads the appropriate tables into memory. A program that uses i_init should not also 

use o_init, which is automatically called by i_init. 

 
main() 

{ 

i_init(); 

... 

} 

See also... 

o_init 
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Get as Long:  lgetb 

Names 

lgetb, lgets, lgeti, lgetl, lgetd - long access routines. 

Synopses 

long lgetb(base,indx); 

unsigned char *base; 

unsigned indx; 

 

long lgets(base,indx); 

char *base; 

unsigned indx; 

 

long lgeti(base,indx); 

short *base; 

unsigned indx; 

 

long lgetl(base,indx); 

long *base; 

unsigned indx; 

 

long lgetd(base,indx); 

double *base; 

unsigned indx; 

Description 

These routines access an element of an ARRAY and return its value as a long. base is 

the address of the start of the data in the ARRAY. indx is the offset of the element to be 

accessed. lgetb, lgeti, lgeti, lgetl and lgetd are used to access APL data of 

type BOOL, SINT, INT, LONG and DOUB respectively. lgetd uses getd which forces 

double-word alignment (#ifdef DALIGN) if required. 

 

lgetd rounds and truncates. 
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Initialise Array:  mkarray 

Name 

mkarray - initialises an ARRAY 

Synopsis 

ARRAY *mkarray(eltype, rank, shape) 

unsigned eltype; 

unsigned rank; 

unsigned *shape; 

Description 

Allocates space for an ARRAY and initialises its header. eltype specifies the type of 

each element of the array, and may be an integer in the range 0-6 corresponding to 

CHAR, BOOL, SINT, INTG, LONG, DOUB, or PNTR respectively. rank specifies the 

rank of the object. shape is a pointer to an unsigned array of length rank and 

specifies its shape. (The function mkarray is defined in support.c.) 

Returns 

A pointer to the ARRAY. 
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Initialise Output Table:  o_init 

Name 

o_init - gets Output Table(s) 

Synopsis 

void o_init() 

Description 

If the Auxiliary Processor requires output translation using the Dyalog APL Output 

Tables, this function must be called using the following mechanism. It reads the 

appropriate tables into memory. If a program requires both Input and Output Tables, it 

should use i_init instead. 

 
main() 

{ 

o_init(); 

... 

} 

See also... 

i_init, avtounix, unixtoav 
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Transmit Array:  putarray 

Name 

putarray - transmits an ARRAY to the APL task 

Synopsis 

ARRAY *putarray(array) 

ARRAY *array; 

Description 

Transmits an ARRAY from the Auxiliary Processor to the APL task. If the ARRAY is 

NESTED, putarray calls itself recursively to transmit each sub-array. (This function 

is defined in support.c.) 

See also... 

throwarray 

 

 

Put as Double:  putd 

Name 

putd - places a double value into an element of an ARRAY 

Synopsis 

putd(val, base, indx); 

double val, *base; 

unsigned indx; 

Description 

putd places a value of type double into an element of an APL data object. Double-

word alignment is taken into account if required by the machine architecture. val is the 

value to be stored. base is the address of the start of the data in the object, and indx is 

the offset of the element in which val is to be placed. 
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Resolve Overstrikes:  resolve 

Name 

resolve - resolves APL overstrikes 

Synopsis 

unsigned resolve(a,b) 

register unsigned a,b; 

Description 

Returns the value of the character in  formed by overstriking (superimposing) two 

other characters a and b. (The function resolve is defined in resolve.c.) 

 

 

Round to Long:  round 

Name 

round - rounds a double to a long integer 

Synopsis 

static long round(fval); 

double fval; 

Description 

Rounds a double to the nearest long integer. 
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Establish AP Link:  startup 

Name 

startup - establish communication with APL. 

Synopsis 

startup(n_fns) 

Description 

startup establishes communication between the Auxiliary Processor and APL. (This 

function is defined in support.c.) startup transmits the process number of the 

Auxiliary Processor. It then receives the corresponding process number of the APL task, 

which it stores in parentid. startup completes this phase of the initialisation by 

transmitting n_fns, the number of external functions to be fixed. Under UNIX 

startup also sets up a signal handler for SIGHANDSHAKE, and resets signal status to 

ignore INTERRUPT and QUIT but take default action on HANGUP. 

See also... 

Error handling. 
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Handle Terminal:  termaout 

Name 

termaout - sets up (nearly) raw terminal handling 

Synopsis 

termaout() 

Description 

termaout sets up nearly raw terminal handling for character at a time i/o. The 

following settings are selected: 

 

 

Input modes: 

   -inlcr   do not map NL to CR on input 

   -igncr   do not ignore CR on input 

   -icrnl   do not map CR to NL on input 

   -ixon enable START/STOP output control 

   -ixoff request that the system send START/STOP characters when the input 

queue is nearly full/empty 

 

Output modes: 

   -onlcr   do not map NL to CR-NL on output 

   -ocrnl   do not map CR to NL on output 

    tab0 do not expand tabs to spaces, 0 delay 

 

Local modes: 

   -isig    disable interrupts, i.e. disable the checking of characters against the 

special control characters INTR and QUIT 

   -icanon  disable canonical input  

   -echo do not echo back every character typed 

 

 

Input is set for 1 character at a time, and the time-out value is set to TIMEOV 

 

This function is only relevant under UNIX. 

See also... 

apl.h, inittty, termcontext 
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Reset Terminal Handling:  termcontext 

Name 

termcontext - restores terminal handling 

Synopsis 

termcontext() 

Description 

Restores terminal handling parameters to those in use when inittty was called. It is 

used to reset terminal handling after calls to termaout. 

 

This function is only relevant under UNIX. 

See also... 

inittty, termaout 
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Transmit Array:  throwarray 

Name 

throwarray - transmits an ARRAY to the APL task 

Synopsis 

ARRAY *throwarray(arr) 

ARRAY *arr; 

Description 

Transmits an ARRAY from the Auxiliary Processor to the APL task and releases the 

memory it occupied in the Auxiliary Processor. (This function is defined in 

support.c.) 

Returns 

0. This allows one to use the expression 

 
larg = throwarray(larg); 

 

thus clearing the pointer to the array which was released. 

See also... 

putarray, freearray 
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Convert Character to APL:  unixtoav 

Name 

unixtoav - converts an ASCII character into a value in  

Synopsis 

unsigned char unixtoav(a) 

unsigned char a; 

Description 

unixtoav converts an ANSI character to its equivalent value in  using the inverse 

of the translate table attached to file descriptor 1 (normally WIN.DOT). If no translate 

table has been loaded, unixtoav uses the internal table asciimap 

See also... 

o_init 
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