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J 5.01 Release Highlights and Overview

For installation info see Windows or Unix.

J has a console interface called Jconsole and a GUI interface called Jwd. Use Jwd
for an easier, user-friendly introduction to both standard and new features. In
Windows, start Jwd with the blue Jicon created in program group J by the install.
In Unix, start Jwd by running jw in the J directory (for example, ~/j501a/jw).

The system includes 3 online books that are introductions: Learning J by Roger
Stokes, and J User License (JUL) p3 to programin J.

Jcan beinstalled on any number of platforms and systemsfor free. All J
installations are complete and there are no 'crippled’ versions. Debug, performance,
and other features that previously required a software license fee for each
installation are now available on al Jinstallations.

End user applications (runtime apps) built with Jthat don't provide a J
programming interface can be used without a JUL .

Incompatible changes

The 501 release isamajor release (4 to 5). In minor releases (4.05 to 4.06) we do
our best to minimize changes which will break existing applications. In amajor
release we are more cavalier and introduce incompatible changes if we feel thereis
sufficient long term benefit.

We have concluded that the tridents (except for fork) and some of the bidents
complicate the system out of proportion to their utility and they are decommited.
See " J5.01 Non-compatible Changes" in red Jicon.

In Unix, start Jwd by running jw in the J directory (e.g., ~/}501a/jw). This can be

made easier by creating an icon, copying jw to adirectory in the path, creating a
link, etc.

Jconsole



Jeonsole is acommand line interface to the JE. It does not implement wd. Jconsole
isvery similar in Windows and Unix and can be run from a host console and can
be used like any other console command. The jconsole binary in Windows is called
jconsole.exe and in Unix it is called jconsole.

In Windows, start Jconsole by running jconsole.exe. For example, if Jisinstalled
in directory c:\j501a: click Start taskbar button, select Run, and type
c:\j501a\jconsole. Or you can type that line in any DOS console window. If you
use Jeconsole alot you may want to create a bat file (perhaps called jc.bat) in a
directory in PATH.

In Unix, start Jconsole by running jc in the Jdirectory (e.g., ~/j501a/jc). This can
be made easier by creating an icon, copying jc to adirectory in PATH, creating a
link, etc. Hash bang (#!) scripts can use Jconsole. Jconsole uses readline and
identifiesitself as 'jconsole’. See the Unix man or info pages on readline.

Script Library

Jdefinitions are stored in ASCII plain text files called scripts. J scripts usually
have afilename suffix of ijs. The system includes an extensive script library and
related files that include an IDE, tutorials, demos, tools, and utilities.

profile

When a JFE startsit loads profile.ijs from the library to initialize the system. The
Jwd profile uses wd to create a complete IDE.

Interactive Development Environement

The same Jwd IDE is available in Windows and Unix. The IDE iswritten in Jwd
and isimplemented in library scripts. It is open and available for study and
modification. The IDE in previous versions was closed and was implemented in
C++.

In previous Windows versions the IDE was based on MDI (multi-document
interface) and the edit and execution windows existed within a single application
frame. The MDI model is dropped in this release and edit and execution windows
are independent top-level windows. Some users who have grown up with MDI will



miss it, but we believe there are benefits to the new approach. It is ssimpler, does
away with the requirement for MDI support, and is more inline with current IDE's
in other languages.

Context sensitive help

Ctrl+F1 in anijx or ijswindow displays the Dictionary page for the primitive at the
caret.

Ctrl+F1 with the caret in the last line of a script error report opens the script and
highlights the error. An example of a script error report is:

load 'c:\j50la\user\test.ijs’
| domain error: script
| ‘a' +2
[[-5] c:\j50la\temp\2.ijs

Portability

Jis portable across platforms. An application written for Jconsole or Jwd is as
close as you can get to 'write once, run anywhere'. The JE is asidentical as possible
and wd, except for afew Windows specific features, is portable.

A Jwd application developed in Unix will run in Windows on either Jwdw or
Jwdp.

A Jwd application developed in Windows in either Jwdp or Jwdw will run in Unix
as long as the Windows specific features of Jwdw are not used.

For information on Jwdp in Windows see red Jicon.
J Engine Protocol

The J Engine Protocol allows any client with sockets to have full use of a JE. This
provides facilities that are similar to J OLE Automation in Windows, but does so in
a portable, open, more efficient, and much simpler manner. See J Engine Protocol

p190 for documentation.




Index

The index for the online help books has been stripped down to a minimum.
Previoudly it indexed everything and was so large that it was slow enough to be a
nuisance. Use Edit|Find In Files for a general and powerful search of html help.

PDF Books for Hardcopy

www.jsoftware.com has downloadable PDF versions of all the J books that are
included in online html format with the release. The PDF format is particulary
useful for printing hardcopy pages, chapters, or even entire books. There are
additional publications available at the web site.

ctrl+Break, Break, and ctrl+C

Y ou can interrupt J execution. In Jwdw you signal with ctrl+Break (key labeled as
Pause/Break); in Jwdp you signal with Break, and in Jconsole you signal with
ctrl+C.

One signal interrupts at the start of a sentence with an attention interrupt or a
request for input (for example, 1!:!'[1) with an input interrupt. Input interrupt is not
currently supported in Jconsole in Unix.

Two or more signals breaks execution in the middle of a sentence with a break

It is much preferred to use asingle signal to get an attention interrupt as the state of
execution at the start of alineisclear. In abreak it is not clear what has been
executed and there is some chance of crash asit is diffictult to ensure a clean state
in all cases. Signals should be made carefully and you should wait many seconds
before making additional signals.

wd changes

There are numerous wd changes. See Window Driver Command Reference
Overview p129 for documentation.

gl2 changes - wd 2d graphics



load'gl2' now loads into the jgl2 locale. This keeps the many gl2 definitions from
cluttering up the z locale. Production users of gl2 can either use the full name (e.g.
glline jgl2 ) or can add the jgl2 locale to their locale path. Requiring _jgl2_on all
names for casual use is anuisance and you can use coinsert to add jgl2 to your
current path. For example: coinsert'jgl2' will allow you to use gllines in base
without having to add the jgl2 .

gl2 mapping has been changed and ssimplified. There are 3 standard mapping
modes:

glmap MM_DEFAULT - x right, y up, scales glwindowext to fit
glmap MM_RAW - x right, y down, units are pixels
glmap MM_RIGHTDOWN - x right, y down, scales glwindowext to fit

New gl command 11!:2999 takes alist of multiple gl commands. Each command
starts with an integer count followed by the command and data. For example:
111:2999 [ 4 2013 500 500 4 2013 900 100 2 2036 NB. glline, glline, glshow
111:2999 [ 4 2056 500 200 5 2038 65 66 67 2 2036 NB. gltextxy, gltext, glshow
This can be used to move the overhead in the J Engine Protocol of passing
thousands of individual small commands over the socket interface by one large
2999 command.

Decommitted: glmapraw.
New commands for working with pixels:
glpixels x y w h pixeldata
pixeldatais an integer per pixel with RGB values
pixeldata=: glgpixelsxy w h

See g2 Command Reference p131 for documentation.

Foreigns

Decommitted:
1!:40 1!:41 1!:42
2114216
91:309!:31



New:
1!:43 returns current working directory (getcwd posix)
1!:44 sets current directory (chdir posix)
1!:45 returns default profile (for example: c:\j501a\profile.ijjs)

Java version
Jwdp (Java based Jwd) has has been developed and tested with Javaversion 1.4.0.
Linux

fvvm2 is NOT supported. Y ou must run Gnome, KDE, or other X window
managers.

jserver and jtelnet classes

Thejserver class allows you to create and manage a separate J task as a server.
jserver.ijs (open 'jserver’) defines ajserver class that uses the J Engine Protocol to
create and manage a J Engine server. This class works in both Jconsole and Jwd. It
starts a new Jtask, either on the local machine or aremote machine, and controls
that task with the J Engine Protocol.Y ou can take advantage of multiple processors
on the same host, remote hosts, and build applications where the interactive GUI
runsin one JE and the data processing is done in others as appropriate. For
example:

requirejserver’
js=: conew'jserver'  NB. create new jserver object
local__js" NB. create J server task

run__jsabc=:1i.2 34" NB. run sentence in server task
d=: get__jsabc' NB. get value from J server task
destroy js" NB. destroy object and free resources

The jserver class aso supports J server tasks running on on other machines.

It uses jtelent to start the J server on the remote machine. If you had Jinstalled on

another machine that was accessible to you from telnet you could start and usea J
server on that remote machine. For example, if your other machineis called Frodo
and you have auser id of

Bilbo and a password of Baggins, you could try the following:



require'jserver'

j S=.conew j server'

NB. start J server on renote nmachine
renote_ js' Frodo Bil bo Baggi ns O

NB. run sentence on renote server
run__js'abc=:i.2 3 4

destroy__js''

Y ou could use Frodo's IP address (e.g. 192.168.1.5) instead of the name.

The remote jserver uses jtelnet, a simple and naive implementation of the
telnet protocol. For example:

require'jtel net'

tn=: conew jtel net'’ NB. create jtel net object
| ogon__tn' Frodo Bil bo Baggi ns 0

run__tn'ls’

destroy__tn'

Open and study the scripts for more information and ideas on their use.
Command line parameters

With -jprofile, -jijx, and -js command line parameters you can start Jin various
ways. When J starts the JFE puts all the command line parameters into noun
ARGV _z .

In the following Jisj.exe or jconsole.exe or jw or jc. FN isthe name of a script.
ARGS is 0 or more additional command line parameters.

J - JFE loads profile
JFN - JFE loads profile; profile loads FN
JFN ARGS - JFE loads profile; profile loads FN; ARGS available in ARGV

J-jprofile - no profile (default ijx window if Jwd)
J-jprofile FN - JFE loads FN (alternate profile)
J-jprofile FN ARGS - JFE loads FN

J-jijx FN - JFE loads profile; profile does not create ijx and loads FN



J-jijx FN ARGS - JFE loads profile; profile does not create ijx and loads FN
J-j]SARGS - createsverb ARGVERB _z from ARGS and runsiit

Examples with -js:
jconsole.exe -js a=.23 b=.3 "echo a*b"
jconsole.exe -js a=.23 b=.3 "echo a*b" exit

An end user application (runtime app) can be started with -jijx if it needs the
standard profile, or with -jprofile FN if it doesn't require profile.

Jwd tests at the end of the execution of every sentence. If thereisan error and no
IjX window, then a message is displayed and the session is terminated after the
message is closed. If there are no forms, then the sesssion is terminated.

Unix J #! script

A #! Jscript (hash bang J script) is an executable text file with afirst line that gives
the full path the jconsole binary.Try the following:

create file sumsquares with 3 lines of text:
#!/usr/ 1l ocal / bin/jconsole

echo +/*:0".>,.2}. ARGV

exit"'

make it executable (chnod +x ) and runit
./sunsquares 1 2 3 45

Use NB. tocomment out the exit'' tostayinJ.

The following loads profile, which loads the #! script, which echos the result on
the console and leaves J running.

#!/bin/jconsole
load'strings
echo "abcX X Xdef' rplc 'XXX';" insert '

The following is the same, except it exits J at the end.

#!/bin/jconsole



load'strings
echo "abcX X Xdef' rplc 'XXX';" insert '
exit"

The following doesn't load profile and just loads the script.

#ljconsole -jprofile

Profileloadsj consol e with the following definitions that are useful in #! J
scripts:

ARGV - boxed |ist of jconsole, script name, and argunents
echo - format and di spl ay out put

getenv - get value of environnment variable

stdin - read from standard i nput

stdout - wite to standard out put

stderr - wite to standard error

exit - exit J (arg is return code)

st di n isdefined with st dout asitsobverse(seethe :. conjunction). When
used with & (under conjunction), asin foo& stdin '' stdinisfirst caled,
reading all of standard input. That input is the argument to foo, and the result is
passed to the inverse of stdin, which is stdout. A verb which transforms a character
list can be combined with the stdin verb with under to apply the transformation as a
Unix filter. As an example we will create a Unix filter which reverses all the
charactersin afile. Rather thanjustusing |. welluse (|.@: , {:) which
reverses all but the last character, and appends the last character to it. For files
which end in anewline, this reverses the file keegping that newline at the end.
Definethe #! J script reverse as follows:

#!/usr/ 1l ocal /bin/jconsol e

rev=. |.@: , {:
rev& stdin '’
exit''

If you wanted to do a complete reverse of afile which does not end in a newline
you could do the following:
rev=. |. (].@: , {:)@(LF&@:)

echo uses 1!:2 towriteto Joutput (file number 2) and formats and writes any J
array. stdout and stderr , however, must be given character lists, and writes



them unaltered. In particular, echo *a Iine' will writeatrailing newline
character whereas stdout 'a |ine' doesnot.

Unix - jconsole - stdin and stdout

The verb defined below calls a program, writesto its standard input, and reads its

output.

run=: 4 : O

'poi'=. 21:2 x. NB. Run command, save Process, Qutput, |nput
y. fwite i NB. Wite to its input

fclose i NB. Close its input

21:3 p NB. Wait for process to term nate

z=.fread o NB. Read its out put

fclose o NB. Close its output

z NB. Result

)

Starting J - tech details

In Windows, 1!:45 returns profile.ijsin the path of the J Front End (j.exe or
jconsole.exe). For example: c:\j501a\profile.ijs.

In Unix, 1!:45 uses environment variables and the J version to determine the
default profile. The version isthe text in 9!:14" up to the first /. If 9!:14" returned
]501a/2002-07-05/17:50, then the version isj501a. If HOME/version/profile.ijs
exists, then it isthe default profile. For example, if HOME was /home/eric, then
/home/eric/j501alprofile.ijs would be the default profileif it existed. If that file
doesn't exist, environment variable JPATHversion (for example, JPATH]501a), if
it is defined, isthe default profile.

Normally Jisinitialized by the JFE with:
(3 : '"01:0y.")<1!':45"'"[ARGV_z_=:...

The JFE command lineis given to the JE by setting ARGV _z . The 1!:45" returns
the full path to the default profile. The profileisloaded by an explicit verb and it
must use =: for global assignments.

The default profile defines PROFILE _z_ (if not already defined) as 1!:45". This
makes it easy for a stub profile to redirect to another profile.



-jprofile as the first parameter with additional parametersinitializes Jwith:
(3 : '"0:0vy.")2{ARGV z =:...

That is, the parameter after -jnoprofile is loaded instead of the standard profile.
Previous Release Highlights
See Old Windows Release Notes p2 for documentation from previous rel eases that

has not yet been merged into the standard documentation, or perhaps just stands
out more clearly.

Windows install

Jisinstalled on your windows system with program j501X.exe (where X indicates
abug release level). Y ou can download this program from www.jsoftware.com.
Run this program and follow the instructions to install J. Start J with the blue Jicon
the install createsin program group J.

Windows Jwdp red J icon

Y ou should normally run Jwdw (blue Jicon) as it has the following advantages
over Jwdp:

1. supports OCX and OLE automation (not available in Jwdp)

2. starts quickly (Javais slow to start)

3. don't need to install/maintain Java Runtime Environment

4. is more stable (Jwdp is new and more likely to have bugs)

5. Javaisabit flakey compared to Win32

6. will run applications developed in Jwdp

7. develop apps for Jwdp by simply avoiding Windows only features

Y ou may want to run Jwdp to see more closely how your application will look in
Unix, or to check more carefully that it really is portable, or just because you are
curious.

To run Jwdp you need to have the Java Runtime Environment or the Java SDK



installed (version 1.4 or later, available at the Sun web site).

The easiest way to create a Jwdp icon isto make a copy of the blue Jicon and then
edit the properties as follows:

1. edit shortcut target to end in j.jar rather than j.exe
2. Change Icon to select thejr.ico in the J directory

One reason for thisicon to fail isthat the file assocation between jar and javais
broken. Y ou can fix the association, or try a shortcut target like:
c:\Program Files\Java\j 2rel.4.0\bin\javaw.exe -jar c:\]501a)j.jar

Unix install

Jisinstaled on your Unix system with file j501X Y .tar.gz (where X indicates a
bug release level and Y isthe unamein lowercase). Example unames are linux and
darwin (for Mac OS X). Y ou can download this file from www.jsoftware.com.

Thefirst step isto unpack the file to create a directory tree rooted at j501X. The
fileisagzipped tar file and unpacking it varies on different systems. On Linux do
the unpack with:

tar -xzf j501X_linux.tar.gz

The simplest install is to do the unpack in your home directory. If you do, you are
ready to run J after the unpack.

Start Jwd with command ~/j501X/jw and start Jconsole with ~/j501X/jc. A
common jw failure isthat javaisn't on your path and you can edit jw to give the
full path.

Customize your installation by editsto jw and jc; copy them to bin directories;
create links and icons.

Thereisaminimal man page for jconsole at system/extras/hel p/man/jconsole.1 and
you can make this available to man by copying the file to /usr/local/man/manl or
other suitable directory.

You don't haveto install in the j501X directory in your home directory, but
installing in a different location requires extra steps. When you run J it needs to



finditslibrary filesand it looksfirst in ~/j501X. If you install Jin another
directory you must set an environment variable so that it can find the library files.
The variable has the name JPATHj501X. For example, if you installed j501ato
~/programs, then you could edit the jw and jc files as follows:

#1/bin/sh
export JPATHj501a=~/programs/j501a
java-jar ~/programs/j501alj.jar $*

#l/bin/sh
export JPATHj501a=~/programs/|501a
~/programs/j501a/jconsole $*

More complicated installations, for example installation in a shared, read-only
directory, for use by multiple users are possible, and require both system admin
and J programming knowledge. The profile.ijs has to be modified so that standard J
user directories such as user and temp are properly set. For example, the following
changes to profile.ijs would give each user their own temp and user directoriesin
their ~/J directory:

USER j_=: (2':5HOME'),/J
TEMP j = USER j_



p2
Old Windows Release Notes (material not merged into general docs)
J 4.06 Release

Data displayed with boxes is an important J feature. Previous versions of Jfor
Windows, by default, used oem fonts with linedraw characters for boxes with solid
lines. The alternativeis +- | ascii characters. Linedraw boxes are pretty, but they
are also a never ending nuisance. Oem fonts aren't ansi or unicode and are
discouraged by Microsoft and other vendors. They aren't standard in Unix and Jfor
Unix uses +- | . They are aproblem in email. In theory html can handle oem fonts,
but across platforms and browsers the reality is a nightmare. Jsoftware has decided
that easy html documentation, email communication, and standard usage across
platforms outweighs pretty boxes. If you want them for your own use, you can still
have them.

Jsoftware favors ascii boxes and the default in thisreleaseis ansi "Courier New".

The online J books User, Primer, Phrases, Dictionary, and Release Notes are in
html. Select menu Help[Help to get an overview of the JHelp System and the
integrated index.

A preliminary version of 'Learning J by Roger Stokes and Ken Iverson's
‘Computers and Mathematical Notation' are also available through the JHelp
System.

A new lab 'A JIntroduction' by Ken Iverson is in the Languages category. There
are five other new labs by Ken in the Live Texts category.

For details on new featuresin this release see the Release Notes in the JHelp
System. The following are afew topics covered in those notes.

By default, explicit definitions keep a copy of the original text with whitespace and
comments. Thisis convenient for casual use and development, but can be a
significant and unnecessary space overhead in large production systems. Foreign
9!: 41 can change the default so that this space is not used. Production systems
should startup with 9!: 41[0 .



Locales are more efficient and limits have been removed.

Foreigns 9!: 36 and 9!: 37 provide output formatting control. Adjust output
formatting with Edit|Configure|Parameters.

DIl callbacks are supported. Seelab: DLL: Callback.
Symbol and unicode, significant new data types, have been added.

try. control structure has been extended and anew control word t hr ow. has
been added.

assert. isanew control word.

J 4.05 Release

The prokey license was introduced in J 4.05
business

We have consolidated under the name Jsoftware. Iverson Software Inc. has
changed its name to Jsoftware Inc. and does the marketing and sales activities
previously run by Strand Software (the Strand staff now work directly with
Jsoftware).

documentation

The Help for foreigns, wd commands, and runtime have not been updated. Use
them in conjunction with the latest information here.

html help

Help menu item HTML Help runs your browser on documents for new J features.
Of particular interest are: Performance Monitor, Mapped Boxed Arrays, Special
Code, and Execution Time Limit.

labs

Ken Iverson's Lipshutz lab is a companion to the Seymore Lipshutz "Linear



Algebra’' of Schaum's Outline Series. Chris Burke's Performance Monitor Utilities
lab is an overview of the new performance monitor.

undo/cut/copy/paste (ctrl+zxcv)

The old Win31 shortcuts (alt+backspace/shift+del ete/ctrl+insert/shift+insert) are
no longer supported in the session manager. This was necessary to ssimplify
resolving conflicts between shortcuts for the session manager, forms, controls, and
OCX.

debug

dbr 2 (1 13!:0[2 ) does not require a prokey and records information before clearing
the stack. The debug latent expression ( 13!:15 ) executes after the stack is cleared
and debug isreset. See HTML Help for more information. The stack information is
recorded as:

STACK_ERROR | NFO base_=: (13!:11;13!:12;13!:13;18!:5) "'
ifiles

A changein 3!:1 meansthat jfiles written with J version 405 cannot be read by
earlier versions. J405 can read jfiles created by earlier versions. The changein 3!:1
supports writing and reading binaries in standard and reverse byte order. For more
information, see Help[HTML Help|3!:1, 3!:2, and 3!:3 Extended.

regex and socket

The regex (16!:x) and socket foreigns (17!:x) have been decommitted. regex.ijs
and socket.ijs scripts now use dll call (cd) to provide the same services. Thisis
similar to how we previously decommitted the data driver (14!:x) foreigns. This
results in asmaller, more portable J engine and in more open systems where you
have full access to the scripts and underlying system services.

Socket verbs return the result code linked with the result, rather than catenated as
in previous releases.

command line



Theformis: [filename] [ /command [parameter] ] ..

Standard profile (system\extras\config\profile.ijs) is run unless there is a/jnoprofile
command.

Filename is run after the standard profile.
There are 3 types of commands: windows, J startup, and application.
windows:

Iregister (or /regserver) - register JEXEServer and JDLL Server
/unregister (or /unregsever) - unregister JEXEServer and JDLL Server
/embedding - start as Automation server for COM client

J startup (start with j, aswill new ones)

/inoprofile - start without standard profile
/jtemp path - temp directory

/jddename servername

/jrt - runtime application (see runtime section)

Application commands can be used in the application (wd'gmdline').
Examples:

profile (show session)

c\j.exe

profile (show session), run foo.ijs

c:\j.exe user\foo.ijs

profile (hide session), run foo.ijs (ssimple runtime app)
c\j.exe user\foo.ijs/jrt

no profile, run foo.ijs (production runtime app)
c\j.exe app.ijs/noprofile/jrt

window driver
wd'..." 65k argument limit removed and 65k result limit is now 500k.

makejr - decommitted (see runtime section)



makejl - decommitted (see runtime section)

picon filename n - set form icon with icon n from file (exe, dll, or ico file)
wd'picon system\examples\dataljy.ico O' grt - decommitted (see runtime section)
smicon filename n - set smicon (see picon)

runtime

The Jlicenseisfree and you can distribute runtime applications that include as
much of the J system as required.

Simple runtime applications can use the standard profile. Production runtime
systems should be built with the Project Manager.

Irt parameter is decommited. Y ou have to rework old runtime applications.

/jrt parameter causes the standard profile to not do an smmfshow command to
show the session manager. The runtime app can have the standard profile, but not
show the session manager. If thereis an error and the session manager isinvisible,
Jterminates with a message box saying there was an error. If J finishes execution
and the session manager is invisible and there are no forms, then J terminates.

wd'picon ..." setsform icons for the application.

wd commands makeijr and makeljl are desupported. ijr files are no longer
supported. ijl files are created by 3!.6 .

system\examples\demo\runtime.ijs is a simple runtime application. Open and
experiment with the script. Run it from an icon or Start|Run with command line:

c:\j405\].exe systenm exanpl es\demo\runtine.ijs /jrt

system\exampl es\runtime\bldrt.bat creates a production runtime application setup
and distribution. Study the bldrt.bat file and run it to create a distributable J
runtime application.

ocx controls



OCX controls with ids with blanks are supported by the form editor with quotes.
For example: "ocx:rmocx.RealPlayer G2 Control.1"

OL E command picture and object arguments start with a!. For example:

wd' ol enet hod i mages |istimges add ,, !picture:abc. bnp'

If the argument contains blanks, it must be quoted, but then it can't be
distinguished from quoted data. A ! by itself is an escape so that the next parameter
can be a quoted picture or object argument. For example:

wd' ol enethod ... ,, ! "l!picture:my abc file.bnmp"

addons (LAPACK and FFTW)

Jaddons are installed in the J addon directory. Old addon downloads won't install
in the proper place for J4.05 and new downloads won't install in the proper place
for previous rel eases.

COM

Thej.exeand j.dll tlb files are now included as resources and are no longer
separate files. The Jinstallation registers both the JEXEServer and JDLL Server
COM objects. Use jreg.bat to register or unregister.

J 4.04 Release

Release 4.04 has sparse arrays, changesin J COM objects, and OCX license
support.

Sparsearrays

Sparse arrays provide a compact and efficient storage form for very large arrays
where most elements are zero or some other "sparse element”. The sparse array
representation does not store extra copies of the sparse element. J primitives work



directly on sparse arrays. A new verb $. converts between sparse and dense
representations of arrays.

In this release, only numeric arrays can be sparse. Subsequent releases will support
gparse character and boxed arrays.

Run lab Sparse Arrays for aquick overview of the new facility. For detailed
information, see HElp|HTML Help|Sparse Arrays.

J COM objects

GetB and ErrorTextB methods in previous versions incorrectly returned aBSTR
with a count that included the terminating NULL. This bug has been fixed.
Applications with workarounds may need fixing.

Multiple JDLL Server COM objects are now supported. Each JDLL Server object
created is a complete new instance of J. Previously each JDLL Server object shared
the same globals (for example, symbol tables) and was not useful. It is now
possible to efficiently create completely independent, in-process, J COM

objects. These independent J COM objects can run in the same threads or in
different threads.

Thedirect DLL interface to J requires new, explicit callsto create and freea J
instance and the instance handle is a new parameter to all other calls. For example:

HANDLE pj = JInit(); // get handle for new J instance
JDo(pj, "a=:i.5");
JFree(pj); /1 free J instance

OCX license

OCX controls distributed with a J application can be distributed in aruntime
version that requires license information when they are created. On a system with
the design time OCX installed, use olegetlic to get the license The progid is the
same id used in the cc command (without the ocx: prefix). To create the OCX on a
system with aruntime OCX, use olesetlic to set the license. The following example
uses the FarPoint spreadsheet control.

fpkey =: wd' ol egetlic FPSpread. Spread. 2
f pkey



67 0 111 0 112 0 121 0 114 0 105 0 103 0 104 0 116 0 32 O ...
(".fpkey) { a. NB. 2 byte unicode is often readable
Copyri ght

NB. in a distributed application set key before cc
wd' ol esetlic FPSpread. Spread. 2 ', f pkey
wd' cc ss ocx: FPSpread. Spread. 2'

load utility

The load utility has changed, when loading scripts from a directory that includes a
project file. If the left argument of load is not given, then a default locale is used.
Previoudly, thislocale was always base; now, if the directory contains a project
file, the default locale used is that specified in the projects target locale. This
makes it easy to work with individual scriptsin a project, since they will
automatically load into the projects target locale.

Debug

The Debug window now includes single-step and single-step-into buttons, plus
severa other commands available on shortcut keys.

The toolbar Open button now responds to the current cursor position. If the name
at the cursor isanoun, its definition is displayed in a viewer; otherwise the script
where the name is defined is opened.

See Debug for more details, or with the Debug window active, press Ctrl-H for a
list of the available shortcut keys.

J 4.03 Release

Code Editor

The new code editor was written by Andrei Stcherbatchenko and we're sure you'll
find it makeslife as a J programmer more exciting and productive.

. customized code coloring (Edit|Configure)
. largefiles (up to 10,000 lines)



. multiple undo and redo

. drag and drop editing

. Standard arrow/home/end shortcuts (ctrl /shift modifiers)
. Instoggles overstrike/insert

. left margin

. quick line selection with mouse

. Ctrl+shift+0-9 toggles mark

. at+0-9 scrolls mark visible

. Ctrl+shift+F2 clears marks

. Tabindents (shift+Tab exdents) selected lines

. fixed pitch font required

. ijx output truncated with . . . at 256 characters

. ctrl+shift+up/down arrow recalls lines (used to be ctrl+up/down)

Form colors

Y ou can set form and control (text, text background, and background) colors.

wd' pcolor RG B NB. formcolor wd'setcolor id textR G B
t ext bkgndR G B bkgndR G B

Y ou can add these commands in form initialization.

abc run=: 3 : 0

wd ABC

NB. initialize formhere

wd ' pcolor 0 O 255

wd 'setcolor cceditm255 0 0 0 O 255 0 O 255
wd ' pshow; '
)

The setcolor command can override the gray readonly edit boxes. The setcolor
command has no effect on push buttons or the dropdown listbox of a combobox
(unfortunate Window facts).

Debug

Thisrelease includes a preliminary version of adebug GUI. It is built on top of



facilities that have been in Jfor some time. Thisversion is not complete, and
requires changes in the J engine before it can provide all the facilities we envision.
However, we found that it is already so useful that we decided to includeit in this
release. It is ataste of thingsto come.

Start Debug with Run|Debug. Press the Help button to see documentation. Learn
about Debug with the Debug |ab.

HTML Publish

Use Run|[HTML Publish, or Tools|HTML Publish from Project Manager, to
convert scriptsto HTML format for the web. Hold down the shift key to convert
the active window.

Popup Menu

The release includes Oleg Kobchenko's popup menu, as enhanced by Alex
Kornilovski. For more information, see scripts system\packages\winapi\menu.ijs
and menudemo.ijs.

| oad ' nmenu'
wdnenu ' one two three'

ODBC

This release decommits the Data Driver foreign family 14!:x . Thisinterface was
written in C and was a closed, black box to J programmers. It didn't support newer
versions of the ODBC API and was missing important features.

The new ODBC support was written by John D. Baker and is provided by scripts
that use DLL callsto directly access the ODBC API. The J programmer now has
the same ODBC access as the C programmer. The new script dd.ijs provides the
same functionality as the previous version with DLL callsto the ODBC API, rather
than with 14!:x calls. An application that uses dd.ijs should work with the new
dd.ijs. There are some performance improvements and significant new
functionality such as support for stored procedures. If you are interested in ODBC,
work your way through the new ODBC labs.

FFTW AddOn



In addition to the Lapack AddOn, thereis now an FFTW AddOn. FFTW isa
collection of fast C routines for computing the Discrete Fourier Transform in one
or more dimensions. It includes complex, real, and parallel transforms, and can
handle arbitrary array sizes efficiently. The FFTW AddOn consistsof aDLL
incorporating the FFTW routines, plus supporting J scripts and labs. The AddOnis
currently only available for Windows 9x/NT. For more information and to
download the FFTW AddOn, visit www.jsoftware.com (or use the Jcdrom AddOn
directory).

Project Manager (PM)

There are several improvements in the Project Manager. If you're an experienced J
user and you don't use PM, then we suggest it istime to start. It is great for both
small and large projects. If you're new to J, start out right by using PM for al your
projects. Start PM from menu command Run|Project Manager.

wd commands

New wd commands (documented in Helpjwd commands):

. glgridspace x y - space in from upper left for text

. pcolor R G B - form background color

. Setcolor id textR G B textbkgndR B G bkgndR B G - control color
. smcolor n R G B - code editor color

. smkeywords n keywords - code editor keywords (for color)

. smreplace text - replace selected text

. smgetscroll - scroll position of top line

. smflush [bool] - force immediate (unbuffered) output

Enter in areadonly editm control is an enter event.
Miscellaneous

File menu MRU (most recently used) files has 8 items and is retained between
Sessions.



Bug fixes (thanksto al you out there, particulary J forum members, for giving us
the chance to fix them!).

try. catch. honors debug stops.

Severa performance improvements in the J engine.
J 4.02 Release

Try the new demos pousse and eigenpictures (J LAPACK AddOn isrequired for
eigenpictures).

Take alook at the new lab Fractals Visualization, & J.

Run labs Mapped Names and Files and Mapped File Database to learn about these
new facilities. A mapped file can be accessed as if it were memory and a mapped
nameisan array that isafile.

Run labs DLL: Writing and Using aDLL and DLL: Using System DLLs (file
examples) to learn about changes to the 15!:x DLL call facilities. The User Manual
chapter DLLs and Memory Management has been updated to reflect the changes.
Some of the changes are incompatible with previous releases. Previoudly this
facility was only available in Win95 and NT. It will now be available on all
platforms.

A JAddOn is a separately packaged installation that is added on to the base J
installation.

The complete LAPACK library isnow available with the JLAPACK AddOn.
LAPACK (Linear Algebra Package) is a set of routines for solving systems of
simultaneous linear equations, |east-squares solutions of linear systems of
eguations, eigenval ue problems, and singular value problems. The associated
matrix factorizations (LU, Cholesky, QR, SVD, Schur, generalized Schur) are also
provided, as are related computations such as reordering of the Schur factorizations
and estimating condition numbers.

Download jlapack.exe and run it after you have installed J4.02. This adds the
LAPACK filesto the Jdirectory structure. When it isinstalled, run lab LAPACK
to learn about this powerful new addition to J.



J 4.02 Interpreter

The dyad {. has been extended to accept infinitiesin the left argument, with an
infinite value specifying the length of the corresponding axis.

a=: i.4 5

0 1 2 3 4
5 6 7 8 9
10 11 12 13 14
15 16 17 18 19

2 _{. a NB. first 2 rows and all col ums
01234
56789
_2{. a NB. all rows and first two col umms
0 1
5 6
10 11
15 16
1 {. a NB. |ast row and all col ums
15 16 17 18 19
_{. a NB. all rows and all colums
0O 1 2 3 4
5 6 7 8 9
10 11 12 13 14

15 16 17 18 19

The monad i: hasrank O; i: n givesintegersfrom -nto ninclusive; i: aj. b gives
numbers from -ato ain b equal steps.

i: 5

5 4 3 2 1012345
i: 5

543210_1 2 3 _ 45
i: 54

5 2.50255
i: 54

52.50 _2.5 5
i: 2.5)4

2.5 1.2501.25 2.5
i: 5 _4

| domai n error



| i:5 _4

On extended precision arguments, the determinant -/ .* runs faster in less space.

ts=: 6!':2 , 71:2@ NB. time and space
ts '-/ .* h" [ h= %> +/~i.10x
0.14 37888

ts '-/ .* h" [ h= %> +/~i.20x
2.073 291520
J 4.01 Release

Use =: for global definitionsin scripts. Run|Window and Run|File use load and
definitions made with =. arelocal to load and disappear when it finishes.

The Jfile suffix has changed from .j?to .ij? ( .jsto .ijs) to avoid javascript
conflicts. Use system\extras\migrate\ext.ijs if you have lots of files.

system directory contains the other distributed directories (main\stdlib.jsis now
system\main\stdlib.ijs).
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J User License (JUL)

You must havea JUL touseJ asa programmer.

A JUL islikeadriver'slicense. It has an annual fee and expires if not
renewed. There are 3 JUL types:

Commer cial $600 - you use J at work

Non-commer cial $100 - you do not use J at work

Free $0 - students, new users, or you only use releases older than 18 months

Y ou must renew your JUL annually at the then appropriate fee. If you stop using J,
you can renew an expired JUL when you start again.

Users with a prokey valid for updates or covered by a site license still need a JUL
and should indicate this status on an application that includes no payment.

Click on Email JUL to create an email message formatted with a JUL application.

If you prefer regular mail or want to pay by USD check or money order see Mail
JUL p7.

Teachers can apply for an Free JUL that coverstheir students, rather than having
each student apply individually. Click on School JUL to create a formatted email

message.
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About J

Jisageneral purpose programming language designed by Ken Iverson and Roger
Hui. It isavailable on awide variety of computers and operating systems. Jis
distinguished by its simple and consistent rules, alarge set of built-in capabilities,
powerful facilities for defining new operations, and a general and systematic
treatment of arrays.

J Systems are devel oped and distributed by:

Jsoftware Inc.

P.O. Box 330

Excelsior, MN
USA 55331

tel: 952 470-7345
fax: 952 470-9202

To get the latest information, see www.jsoftware.com.

For sales, email: sales@jsoftware.com.
For general inquiries, email: info@jsoftware.com.
For technical support, email: tech@jsoftware.com.
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Products

Jisahigh-level, genera purpose programming language. The J system provides:
an engine for executing J; various front ends that provide user interfacesto the J
engine; alibrary, written in J, that provides an IDE (interactive development
environment), numerous tools, utililties, demos, tutorials, and online documention.

J Systems are available for Windows, Windows PocketPC, Macintosh, Linux,
Solaris, AlX, FreeBSD, NetBSD, and others. The core language is identical in all
versions, and programs not making use of platform-dependent features will work
unchanged on all systems.

Jis documented in 5 online html format books that are distributed with the system.
These books, and others, are available in PDF format from the Jsoftware web site.

Jislicensed for free installation on all platforms. Y ou can download, redistribute,
and run end user applications built with Jfor free.

Y ou must have aJ User License (JUL) p3 to programin J.



file:///C|/setup501/pdf/user/user/jul.htm

J User License Application (New and Renewal)

Print this page, complete the form, and send to:
Jsoftware Inc., P.O. Box 330, Excelsior, MN 55331 USA

If thereis no enclosure you can fax it to: 952 470-9202.

Checks must be in US dollars, or you can send international postal money ordersin
USdallars.

name:
email:
JUL (if thisisarenewal):

address (used only by Jsoftware for direct mail):

JUL type: __ Commercial $600  Non-commercial $100  Educational $0
Visa/lMasterCard/American Express card #:

name on card:

expiry date:

card billing address (required - used only for credit card validation):
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Support and Questions

The Jforum (amailing list) is the best place for general questions on the J
language. Visit www.jsoftware.com to join the forum and for the latest information
and resources.

Check the online manuals and help files available through the J Help menu.
Send email inquiriesto:

general info@jsoftware.com
sales sales@j software.com
technical tech@jsoftware.com

When reporting problems, please include all relevant information.
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Copyright / Warranty / License

JProducts are Copyright © 1994-2002 by Jsoftware Inc. All rights reserved.
Warranty and License Agreement

Jsoftware Inc. ("Licensor") iswilling to license the enclosed software to you only
if you accept all of the termsin this license agreement. Please read the terms
carefully before you install this package, because by installing the package you are
agreeing to be bound by the terms of this agreement. If you do not agree to these
terms, licensor will not license this software to you, and in that case you should
delete the software and return any/all related written materials promptly, for a
refund.

Owner ship of the Software

The software program, J (" Software") and the accompanying written materials are
owned by Licensor [or its suppliers] and are protected by United States copyright
laws, by laws of other nations, and by international treaties.

Y ou may not reverse engineer, decompile, or disassemble the Software.
Limited Warranty

Licensor warrants that the Software will perform substantially in accordance with
the accompanying written materials for a period of 90 days from the date of your

receipt of the Software. Any implied warranties on the Software are limited to 90
days. Some States do not allow limitations on duration of an implied warranty, so
the above limitation may not apply to you.

Licensor disclaims all other warranties, either express or implied, including but not
limited to implied warranties of merchantability, fitness for a particular purpose,
and non-infringement, with respect to the software and the accompanying written
materials. Licensor's entire liability and your exclusive remedy shall be, at
licensor's choice, either (a) return of the price paid or (b) replacement of the
software that does not meet licensor's limited warranty and which is returned to
licensor with a copy of your receipt. Any replacement software will be warranted



for the remainder of the original warranty period or 30 days, whichever islonger.
These remedies are not available outside the United States of America.

Thislimited warranty isvoid if failure of the software has resulted from
modification, accident, abuse, or misapplication. In no event will licensor be liable
to you for damages, including any loss of profits, lost savings, or other incidental
or consequential damages arising out of your use or inability to use the software. If
you have any questions concerning this agreement or wish to contact licensor for
any reason, please write: Jsoftware Inc., P.O. Box 330, Excelsior, MN USA 55331
or call (952) 470-7345 or fax (952) 470-9202, email: info@jsoftware.com.

U.S. Government Restricted Rights. The Software and documentation are provided
with Restricted Rights. Use, duplication, or disclosure by the Government is
subject to restrictions set forth in subparagraph (c)(1)(ii) of The Rightsin
Technical Data and Computer Software clause at DFARS 252.227-7013 or
subparagraphs (c)(1) and (2) of Commercial Computer Software - Restricted
Rights at 48 CFR 52.227-19, as applicable. Supplier is Jsoftware Inc.
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Starting J

Starting Jin Windows and Unix is documented in Release Highlights and
Overview pl.

In addition the following Windows specific command line parameters are
supported:

/ddename - set ddname on start up

/embedding - start as Automation server for COM client J startup
Iregister (or /regserver) - register JEXEServer and JDLL Server
/unregister (or /unregserver) - unregister JEXEServer and JDLL Server

Mac J.402 Startup p11 for versions prior to the Unix based MAC OS X.
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Mac Startup

Jrequires a Macintosh with System 7 on a 68020 (or better) or a Power PC.
Macintosh and Windows J for Macintosh is a port of Jfor Windows.

Create and install in a new folder, such as J4.

Help Files
The Jdocumentation isin Microsoft help files and the Microsoft folder contains
the application that displays them.

The Microsoft folder contains files that are distributed with various systems and
may already be on your system. Check if you already have a copy of thefile
Microsoft Help and check file dates to seeif the diskette version is more recent. To
install the diskette version, drag the Microsoft folder to the Extensions folder in
your System Folder.

Double-click the J Dictionary icon and experiment with the help system.

J Font
Drag JFontR to your System Folder and reply OK to put it in the Fonts folder.
JFontR fonts have box drawing characters used by J.

Loading J
Double-click the Jicon to start J and run the standard profile script.

Menu shortcuts
Menu shortcuts use the Command key where Windows uses the Ctrl key. The only
differenceis

Run/Window where Ctrl+W conflicted with Command+W for close.
Command+Y is Run/Window.
Command+W is close window (also for window driver windows).

Command+? opens J Dictionary help and displays the vocabulary.



F1 is the same as Command+? (Windows convention).

Ctrl+F1 opens J User help and displays the windows driver reference.
Ctrl+F6 cycles through session manager windows.

F2 through F9 are Tool menu shortcuts.

F10 enters amenu state similar to Windows. Press F10 and navigate the menu with
arrows and letters. Select an item, press Esc, or click the mouse to exit this state.

Icons
Jprogram is a boxed black J.

J scripts are a boxed black Jwith a bent corner.

| con shortcuts
Double-click a script to run.

Ctrl+double-click a script to open.

Window Driver

Window Driver windows are resizable but do not display to resizeicon in the
lower right corner. Resizable windows in Windows have a thicker frame and do
not have aresizeicon.

gl fl oodfill andgl chord commands are not supported.
Ownerdraw buttons and listboxes are not supported.

Windows DIB (Device Independent Bitmap) files display in an ISIPICTURE
window. DIB files usually have a suffix of .dib or .omp.

Mac PICT filesdisplay in an ISPICTURE window.
ODBC accessis not supported.

Floating point
Jfor the Mac (not the PowerPC) does not support the floating point coprocessor.
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Directory Paths in J

Directory Foreigns

1!:43 y Query Current Working Directory.
1!:44 y Set Current Working Directory.
11:45 y Query Default Profile

See JHelpon!: (foreign conjunctions) for further details.

Directory Verbs

The J profile defines the following verbsin the z locale:

j syst enpath points to J system directory
j cwdpat h current working directory

j tenppath temporary directory

j userpath user directory
jconfigpath user configuration directory
j addonspat h addons directory

These verbs are used to provide the full pathname for files, and to ensure that the

path separator is correct for the host operating system. For example:
j systenmpath 'system nmain\dates.ijs’
c:\jb\systemmain\dates.ijs

jconfigpath '"startup.ijs'
c:\jb\user\config\startup.ijs

j tenmppat h'
c:\jb\tenp
Notethat j syst enpat h pointsto the J system directory, while other verbs include
thelir directories.



The verbs, other than j cwdpat h, are created from corresponding nouns defined in
thej locale, and specified in the J profile script (profil e.ijs), namely SYSTEM
TEMP, ADDON, USER and CONFI G. For example:18! : 4 <'j' systenr: profile
{.~ profile i: pathsep user=: system pat hsep, ' user’

These nouns are only used when creating the directory verbs. They are not
referenced after J has been loaded and the profile has been run. The directory verbs
are created before running the user's Startup script.

User Configuration

Y ou can configure the directory verbs by changing the nouns defined in
profile.ijs.Otherwise, once the profile has been run, you can configure these
verbs only by redefining them - changing the corresponding nouns has no effect. In
particular, you would need to redefine the directory verbsif you wanted to
configure them in your Startup script.
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Session Manager

Jfor Windows combines the language interpreter with a user interface called the
Session manager.

The session manager is a Windows multiple document interface (MDI) application,
which allows the use of several document windows at one time within the same
session. The session manager has a header, a menu line, Status Bar (which may be
turned off), and one or more document windows.

Y ou use the session manager by working with the document windows. Y ou can
have as many of these windows open as you wish - each window is attached to the
same session. Only one window is active at atime.

There are two types of document window: execution windows and script windows:

. An execution window allows sentences to be evaluated. When you type into the
execution window and press Enter, the sentence you entered is executed, and the
result is displayed below.

. A script window allows sentences to be entered without being eval uated.
Typically you use script windows to write your applications, then run the scripts by
loading them into an execution window.

Both window types represent ordinary files that can be saved during the session for
use later on. Both are Windows edit controls, and you can use standard Windows
commands to manipulate them, for example you can cut and paste between the
windows and the Clipboard. Y ou can move them about, resize them and minimize
or maximize them.
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Execution Windows

Execution windows are distinguished by their file extension of .ijx. When you load
J, it creates a new execution window for the session. These windows are named
1ijx, 2.ijx etc. By default, 1.ijx is used, however, if afile of this name already
exists, the next available unused name is picked.

Y ou can type sentences into an execution window. When you press Enter, the
system reads the line on which the cursor is positioned. If thislineis at the foot of
the execution window, it is executed and the result displayed below. Otherwise, the
line is copied to the foot of the execution window - press Enter again to execute it.

Thereis always at |east one execution window, but you can open as many as you
wish - all are attached to the same session. Thisis useful for experimenting with
some sentences - you could open a new execution window to do so, without
writing to your original execution window. Open anew execution window by
selecting New 1JX from the File menu.

The execution windows 1.ijx, 2.ijx and so on represent temporary files. That is,
while the J session is active, if you have awindow 2.ijx, then thereis afile of that
name (temp\2.ijx), but when you close the window or terminate the J session, this
fileisdeleted. If you want to save these files, you must explicitly save them with a
name other than n.ijx (for integer n); for example, mywork.ijx. If you do save an
execution window in this way, the session manager treats it as a permanent file,
and will save the file again when you close the window or terminate the session.
You can load it in your next session - it will again be treated as a permanent file.

In no case are you prompted when closing an execution window - if itis
temporary, thefileis deleted; if it is permanent, the fileis saved.

Note that you cannot close the original execution window.
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Script Windows

Script windows are typically distinguished by their file extension of .ijs. Note that
this extension is not required - in fact any file that does not have an extension of
JIjx istreated as a script window. However, it is good practice to use .ijs for any
fileintended as a J script.

When you create new script windows, the names used are 1.ijs, 2.ijs and so on. By
default, 1.ijsis used, however if afile of this name already exists, the next
available unused name s picked.

Y ou can type sentences into a script window, but these are not evaluated. When
you press Enter, the cursor is ssmply moved to the line below. To run a script
window, you can either select an execution window and then enter a sentence to
load the corresponding script file, or you can run it directly by selecting one of the
options from the Run menu or pressing the equivalent Ctrl key:

Window Ctrl+W runs script window

Selection Ctrl+E runs selected text only

Line Ctrl+R runs current line only

File Ctrl+T runs a script file, selecting from the File/Open
dialog box

By default, these options are run silently - script output will only display if thereis



an error. To run the options with display on, hold down the Shift key when you
click on the menu option, or press Shift-Ctrl-key.

When you select the Run/Window menu option, the session manager first saves the
script as afile (if changes have been made), then loads this file into the most
recently active execution window. In some cases, you do not have to switch to the
execution window at all - for example if you are developing a Windows
application, then you can create and test the parent and child controls directly from
the script window.

Y ou can open as many script windows as you wish - al are attached to the same
session.

The script windows 1.ijs, 2.ijs and so on represent temporary files. That is, while
the session is active, if you have awindow 2.ijs then there is afile of that name
(temp\2.ijs), but when you close the window or terminate the session, you are
prompted for the file to be deleted. Y ou can save these filesif you wish with the
same name, but when you load them again, they are still treated as temporary and
you will again be prompted to delete them when they are closed.

If you explicitly save them with a name other than n.ijs, for example, mywork.ijs,
then the J session manager treats them as permanent files. If you close a permanent
file or terminate the J session, you are prompted to save thefile, if it has been
changed. Y ou are also prompted to save the file when you first save changesto a
permanent script file that you have loaded in a session (which may be when you
run it as a script).

Prompting for script windows is therefore as follows:

. if thefileistemporary (i.e. the nameisn.ijs), you are prompted to delete the file
when it is closed.

. if thefileis permanent (any name other than n.ijs) and you have made changes
to it, you are prompted to save the filewhen it is closed, or when you first run it as
a script.



pl/

Input Log

All sentences entered into execution windows are stored in an input log. Y ou can
recall entries by either pressing the Ctrl up-arrow and Ctrl down-arrow keys to
cycle backwards and forwards through the log; or by selecting an entry from the
Input Log listbox obtained from menu Edit|Input Log or by pressing Ctrl+D.

When you recall an entry from the input log, it isread into the currently active
execution window, or the most recently active execution window if the currently
active window is a script window. Only one input log is maintained, even if there
Is more than one execution window.

The input log does not store duplicate entries. If you recall an item from the middle
of the log and execute it, the item now only appears at the end of the log - the entry
in the middle of thelog is deleted.
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Menus

The session manager includes a Menu bar which for the most part, contains
standard Windows menus:

The Filemenu is used for file access: open, close, save, delete, print. It also
includes alist of the most recently accessed files. Y ou can also exit the session by
selecting: File, Exit.

The Edit menu provides standard edit capabilities, Undo, Cut, Copy and Paste.

Y ou can also use this menu to restore a window from file (overwriting changes
made since the file was originally loaded), or to toggle afile's Read Only status. A
file marked Read Only may not be changed, until its Read Only statusis explicitly
removed.

Edit|Form Edit... loads the Form Editor
Edit|Project Manager... |oads the Project Manager
Edit|Configure... loads the session configuration dialog.

The Run menu allows you to run a script window, highlighted text, the current
line, or ascript file, either silently or, if the Shift key is held down, with output
displayed in an execution window. Y ou can also set the locale into which a script
is loaded.

The Tools menu contains user-defined items. This menu can be customized as
described in the section below on Session Manager Commands.

The Studio menu lets you run the Labs and Demos.

The Window menu allows standard window positioning (e.g. Tile, Cascade), and
allows you to select awindow as the current active window. (Y ou can also select
the active window by pressing Ctrl-F6 to cycle through the active windows.)

The Help menu provides help facilities, including access to the full text of the J
manuals.
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Status Bar

The Status Bar is shown at the foot of the screen. It displays a help message,
followed by several status boxes:

. Ready/Running shows whether the interpreter is waiting for input, or running
the previous input.

. CAPS shows the status of Caps Lock

. NUM shows the status of Num Lock
. Thetwo numbers (e.g. 00011/0021) show the cursor position in the active
window.

Y ou can hide the Status Bar by unchecking the Status Bar item in the
Edit|Configure... dialog.
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Controlling the Session Manager

A Jprogram can use the Window Driver wd to access some aspects of the Session
Manager, such as the Tools menu document windows. The names of Window
Driver commands specific to the session manager start with the letterssm

ToolsMenu

Y ou can add your own menu items to the Tools menu using snset cnd. These also
define the function keys. Y our menu items can be accessed either by selecting the
item directly from the Tools menu, or by pressing the corresponding function key.
Function keys F2-F9 are available for this purpose.

Theformis:
wd 'snmsetcnd numtype nane sentence;’

where:

. numcorresponds to the function key being defined.

. typeisoneof:

0 = remove definition

1 = add definition, when invoked displays the sentence being run.

2 = add definition, when invoked does not display the sentence being run.

. nane isthe text that appears on the Tools menu

. sent ence isthe sentence that will be run when the menu item is invoked.

For example, the following will assign the sentencel oad ' | aserjet' tothe
function key F2 and corresponding menu item LaserJet. The sentence will display

when invoked:
wd 'snmsetcnd 2 1 "LaserJet" "load ''laserjet''";"



When you next select the Tools menu, you will see the new menu item LaserJet. It
iIsagood ideato define a"HotKey" letter and include the number of the
corresponding function key in the menu item. If you do this, you can also right-
justify the function key name by preceding it with a TAB. Thus, the above

command could have been entered as:

wd ‘snsetcnd 2 1 "&aserJet', TAB,'F2" "load ''laserjet'"";"’

The menu item will now appear as.
LaserJet F2

To remove this definition, enter:
wd 'snsetcnd 2 0;'

Document Windows

There are several Window Driver commands to access the document windows. In
most cases, you must first select the window that is to be the target of subsequent
commands (this need not be the active window). To select awindow, you actually

select its filename:

gsnact
gsmal |

gsnctsi ze

gsnout

gsnsi ze
gsmih
smappend
sntascade

sntl ose

file name of selected window
file names of all windows

size of current execution
window

file name of current execution
window

size of selected window (pixels)
size of MDI client area (pixels)
appends text to selected window
cascade windows

close selected window



snf ocus activates selected window

snmmove Xxywh move and size selected window
(pixels)

snmopen opens selected filename, if not
aready open

snr ead reads data from selected window

smsave saves selected window (if
modified)

smscrol |l n scrolls selected window

snset sel ect set selected text

smsel selects window, by itsfilename

smshow param shows selected window, with
parameters from the set:

sw_hi de Sw_naxi m ze

sw_nnimze Sw restore

sw_show sw_showraxi m zed

sw_showni ni m zed
sw_shownm nnoacti ve

sw_showna sw_shownoacti vat e

sw_shownor nal

smssetcnd n t name sentence modifies Tools menu

sntile tile windows down

sntilea tile windows across

smwite writes text to selected window

For example, the following will open file user\mywork.ijs for editing and make it

the active window:
wd 'snmsel "user\nywork.ijs";snopen;snfocus’

Having opened the window, you could write some text (e.g. in the noun TXT) to it

asfollows:
wd "smwite *', TXT
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system\main

The isthe main script directory.

Lib scripts

Scripts with "lib" in the name are automatically loaded by the standard profile, In
distributing scripts, you can assume that these definitions are available. In addition,
these scripts, except for jadelib, are included in any projects built by the Project
Manager. jadelib is an exception since it is has facilities intended to support
development, not runtime applications.

colib

class/object library (z locale)
jadelib

Standard jade library (j locale)
loadlib

script load library (j locale)

stdlib

standard J library (z locale)

winlib

standard windows library (z locale)

Other scripts

compare



comparison utilities
convert

conversion utilities
dates

date and time utilities

dd

data driver utilities
debug

debug definitions and utilities
dir

directory utilities

dil

utilitiesfor calling DLLs
files

file access utilities
format

formatting utilities

gl2

2D graphics definitions
ol3

3D graphics definitions



jmf

mapped files

misc

miscellaneous utilities

myutil

example scripts for user definitions
numeric

numeric utilities

pack

package utilities

parts

partition functions

regex

Regular expression pattern matching
socket

utilities for using sockets

strings

string manipulation

text

text utilities

trig



trigonometric functions
validate

datavalidation



system\packages

This directory contains various utility packages.

autocode\grid

grid autocode

color\cfmt

color formatter

color\cfmtfns

color fmt functions

color\colorl6

table of 16 primary colors supported by HTML
color\colortab

colortable used in J (from Internet Explorer)
color\ns216

Netscape primary colors (256 color table)
color\ntcolor

name that color (displays color table)
color\rgb

convert between color triples and RGB values

color\wdcolor



color table for wd 'gcolor'
color\xwin

X Windows color table

dde\serverl

Setsup Jas a hot-link DDE server.
dde\server2

Setsup Jasacold-link DDE server.
files\csv

CSV file access utilities

files\dbase

dBASE file access utilities
files\ifiles

Component File definitions
files\keyfiles

Keyed-file definitions

files\kfiles

Older keyed-file definitions (superceded by keyfiles.ijs)
files\nfiles

file read/write in various formats
finance\actfns

actuarial functions



finance\actutil

actuarial misc utilities
finance\interest

interest functions
graphics\bmp

supports bitmap files
graphics\gnuplot

supports gnuplot for Windows
graphics\gputil

gnuplot utility functions
graphicslisigmain

supports graphics using the isigraph control
graphics\isigraph

loads all isigraph files
graphics\isigutil

isigraph utilities
graphics\vkeys

vkey definitions

math\bigpi

calculate severa digits of pi

math\brent



Brent's method in J

math\det

definitions for determinants
math\fermat

fermat - find factor of n near square root
math\gcd

calculate GCD

math\integer

various integer definitions
math\integrat

various methods for numeric integration
math\jacobi

jacobi's method for elgenvalues and vectors
math\legendre

legendre symbol and quadratic residues
math\linear

solve linear equations

math\makemat

make various matrices

math\matfacto

matrix factorization



math\mathutil

math utilities

math\matutil

matrix utilities

math\mean

various means
math\numbers

various number definitions
math\pollard

Pollard factorizations
math\poly

polynomial functions
math\primutil

prime testing programs
math\quatern

definitions for quaternions
math\spline

calculate cubic spline
math\svd

singular value decomposition

misc\datef mt



date formatters

misc\evolute

calculate evolutes

misc\fgh

displays calling sequence for J expressions
misc\fields

symbolic field indexes and access functions.
misc\ieee64

|EEE 64 bit representation of real number
misc\primitiv

names for primitives

misc\rtfview

view rtf text in richedit control
misc\telecom

seria port I/O API cover functions
misc\vkeyshow

shows vkey names

misc\xenos

suggested names for external conjunctions
ocx\graph

GraphLib definitions



ocx\ocxutil

Utilitiesfor OCX controls

print\label

print labels

print\laserjet

LaserJet utilities

print\print

print package

print\printn

prints text in n columns on a page
print\write

write package

regex\regbuild

utilities for building regular expressions
regex\regdemo

regular expression demo

regex\regj

nouns for applying regular expressions to J code
regex\regjbld

build regular expressions for J code

stats\random



various random utilities
stats\statdist

Statistical Distributions
stats\statfns

Statistical functions
stats\stats

load statisticsfiles



system\classes

This directory contains definitions for J classes.

grid\jfgrid

jfgrid class
grid\jfreport

provides jfreport form
grid\jtable

provides jtable form
grid\jtgrid

jtable grid classe
grid\jwatch

watch form
grid\jwgrid

provides watch grid for data
grid\jzgrid

base grid class
Input\jinput

provides jinput form

opengl\jzopeng|



base opengl class
opengl\openg|

loads the jzopengl class
pbc\pbc

example class: baggage check
pbc\pbcx

example extend class baggage check
plot\jzplot

base plot class

plot\plot

session definitions for plot
plot\plotdefs

plot defaults



system\extras

Thisdirectory is used for system facilities, such as labs, configuration and help
files. Thelayout is:

extras\config
configuration files
extras\help

help files
extras\java

Java interface support
extras\labs

labs
extras\migrate
migration aids
extras\order

order form
extras\template
template files
extras\util

utilities
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system\examples

This directory contains the demos and examples that are available from the menu
Studio|Demos....
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user

Thisisan empty directory set up as a convenience for the user's own scripts. The
layout is:

classes

class definitions
config
configuration
projects

project files



temp

Thisisthe default directory used for temporary ijs and ijx files created by the J
system.

Y ou can choose another directory for this purpose using the /temp start up
parameter. Thiswould be useful if Jwereinstalled on a LAN where you do not
have write access.

p28
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Directory Layout

The Jexecutablesj.exe and j.dlIl areinstalled in the main J directory, for example,
c:\j406.

The following system subdirectories are created by the Jinstallation:

System\Main

Main libraries and utilities
System\Packages

Packages (e.g. Stats, Printing)
System\Classes

Class definitions (e.g. Grid, Plot)
System\Extras

Various system utilities
System\Examples

Various Examples

In addition, two other subdirectories are created when Jisinstalled:

User
User Definitions

Temp



Temporary files

Subdirectory Addons is created when one of the J Addonsisinstalled.
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Script Documentation

System scripts are documented in comments in the scripts themselves. The
scriptdoc utility can be used to view the documentation. To load enter:

| oad 'scriptdoc'

To view script documentation, e.g. for dates and data driver, enter:

scriptdoc 'dates dd

Documentation Conventions
The following conventions are used to document J system scripts, and are
recognized by the scriptdoc utility.

Scripts are documented in comment lines (i.e. lines beginning with NB.). Multi-line
comments are consecutive lines beginning with NB. with no break. The first line of
amulti-line comment is used for summary documentation.

The script itself is documented at the beginning. The first line describes the script,
I.e

NB. script description...

Definitions produced by the script are documented in comments where the first
comment line begins NB.* and has the form:

NB. *nanme type description

wheretypeisasingle letter:



a adverb

C  conjunction
n  noun

v  veb

The rest of a multi-line comment for a definition is free form, however,
conventionally it may include lines beginning:

form: describes the usage of the definition, e.gNB. form  cal endar
year [, nont hs]

example:.  example, e.g.

NB. exanpl e:
NB. todate 72460
NB. 1998 5 23

Other NB. comment linesin the script are ignored for documentation purposes.



bmp: supports bitmap files

Name Type Description

hue verb |generate color from color set
readomp |verb |read bitmap file, returning RGB data
readbmphdr |verb |read header from bitmap file
viewbmp | verb bitmap viewer using isipicture control
viewrgb verb |view numeric matrix of RGB data

writebmp verb |write bmp file from RGB data

hue

generate col or fromcol or set

X. is color set

y. is values fromO to 1, selecting color

readbmp
read bitmap file, returning RGB data

new version thanks to Andrew Nikitin (J Forum5 Sep 2002)

readbmphdr
read header frombitmap file
returns: bitsize, rows, colunmmns

viewbmp
bitmap vi ewer using isipicture control

X.
y.

[ parentid [; parent nane]]
filenanme(s)

e.g. Viewbnp jsystenpath 'system exanpl es\data\j.bnp’



viewr gb
view nuneric matrix of RGB data
(wites bitmap file, then views it)

X. = [parent]
y. = matrix
writebmp

wite bnp file from RGB data
Form data witebnp filenane [; m ni mum bitsize]

pi cks appropriate bit size of 4 8 or 24, subject
to optional mninmumbit size.



colib: class/object library

Name Type Description

coclass verb
cocreate |verb
cocurrent |verb
codestroy |verb
coerase verb
coextend |verb
cofullname|verb
coinsert  |verb
coname |verb
conames |verb
conew verb
conl verb
copath verb
coreset verb

set current co class

create object

set current locale

destroy current object

erase object

add class locale to path (before z)
return name with locale qualifier
insert into path (before z)

return current co name
formatted co name list

create object

return co name list

set/get co path

destroy object locales,

coerase
erase obj ect

exanpl e: coerase <'jzplot"’

coextend

add class locale to path (before z)
appends to COCLASSPATH

exanpl e:

coextend 'cdir’
coextend 'cdir pobj’
coextend 'cdir';"' pobj’
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coinsert

insert into path (before z)
coinsert 'cdir’
coinsert 'cdir pobj’
coinsert 'cdir';"'pobj"’

conl
return co nane |i st
form conl n

Oe. n =return naned | ocal es

1 e n =return nunbered | ocal es

conl '' = return both, sane as conl 0 1
Cor eset

destroy object |ocales,
other than for jijs and jijx w ndows



colorl6: table of 16 primary colors supported by HTML

Name Type Description
COLOR16 |noun |table of HTML primary colors

p34



colortab: main colortable used in J

Name Type Description
COLORTABLE |noun |main colortable

p35



compare: comparison utilities

Name  Type Description
compare |verb compare character data
fcompare verb \compare two text files

compare

conpare character data

returns list of differences.

argunents may be character strings, with lines delimted
by LF, or character matrices (trailing blanks ignored).

for Mac, tolerates lines delimted by CR

result shows lines not matched, in form
n[l] text

wher e:
n = O=left argunent, 1=right argunent
[1] = |ine nunber
text = text on line

omts conparison of swapped |ines where
le7 <: product of nunber of non-trivial |ines

fcompare
conpare two text files
form opt fconpare files
opt is optional suffix
files is 2 file names or prefixes
exanpl e:
fconpare jsystenpath 'systemmai n\nmyutil.ijs
\j bak\ system mai n\nyutil.ijs'
"\myutil.ijs' fconpare jsystenpath 'system main
\ j bak\ syst em mai n'



convert: conversion utilities

Name Type Description

av verb |convert between characters and indices
detab \verb |remove tab stops

dfh  verb |decimal from hex

hex |adverb create verb for hex calculation

hfd |verb |hex from decimal

mfv |verb | matrix from vector

guote \verb |quote text

vim |verb |vector from matrix

av
convert between characters and indi ces
e.g. av 'abcde’

detab

remove tab stops

renove tabs from character string
left argunent is tab width, default 4

hex
create verb for hex cal cul ation
e.g. 'FF + hex '8

mfv

matri x from vector
[delimter] nfv vector
default delimter is '

quote
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quot e text
guote 'Pete''s Pl ace

vim
vector frommatrix
vector frommatri X,

li nes

separated by LF



coutil: class/object utilities

Name Type Description

cofind |verb
coinfo |verb
conouns |verb
conounsx |verb
copathnl |verb
copathnlx verb
coselect |verb
costate |verb

find objects containing name in object:

return info on co classes

nouns referencing object

object references with locales

path name list

formatted path name list with defining classes
select current locale

state of class objects

coinfo

return info on co cl asses
returns noun refs;object;creator;path

conounsx

obj ect references with |ocal es
returns: object;references;|ocal es

copathnl

path nane |i st
path nane |i st

coselect

sel ect current

| ocal e

requi res wdsel ect
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csv: read/write comma-separated value data (*.csv) files

Name Type Description
readcsv |verb readscsv fileinto aboxed array
writecsv |verb |writes aboxed array to acsv file
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dates: date and time utilities

Name Type Description
calendar verb |calendar for year [months]
getdate verb |get date from character string

isotimestamp | verb |format time stamps as. 2000-05-23 16:06:39.268
timestamp |verb |format time stamps as. 23 May 1998 16:06:39

todate verb |converts day numbers to dates

todayno verb |converts dates to day numbers

tsdiff verb |differences between pairs of dates.

tsrep verb |timestamp representation as a single number
valdate verb |validate dates

weekday verb |returns weekday from date, 0=Sunday ... 6=Saturday

calendar
cal endar for year [nonths]
returns cal endar for year, as a 12 el enent |i st

argunment is one or nore nunbers: year, nonths
If no nonths are given, it defaults to all nonths.

exanpl e:
cal endar 1998 5 6
o m e e e oo o m e e e oo +
May | Jun |
Su M Tu W Th Fr Sa] Su Mo Tu W Th Fr Sa|
1 2| 1 2 3 4 5 6

10 11 12 13 14 15 16| 14 15 16 17 18 19 20|
17 18 19 20 21 22 23| 21 22 23 24 25 26 27|
24 25 26 27 28 29 30| 28 29 30 |

I
I
I
| 3 4 5 6 7 8 9 7 8 910 11 12 13|
I
I
I
| 31 I I



getdate
get date from character string
form [opt] getdate string

useful for input forns that have a date entry field

date forns permtted:
1986 5 23
May 23 1986
23 May 1986
and:
opt=0 (days first - default)
23 5 1986
opt=1 (nonths first)
5 23 1986

ot her characters allowed: ,-/:

if not given, century defaults to current
only first 3 characters of nonth are tested.
exanpl es: 23/5/86; may 23, 1986; 1986-5-23

requires: valdate

isotimestamp
format tinme stanps as: 2000-05-23 16: 06: 39. 268
y. is one or nore time stanps in 6!:0 format

timestamp
format tinme stanps as: 23 May 1998 16: 06: 39
y. is time stanp, if enpty default to current tine

todate
converts day nunbers to dates
converts day nunbers to dates, converse <todayno>

This conversion is exact and provides a neans of
perform ng exact date arithnetic.

y. = day nunbers



X. = optional:
O - result in form<yyyy nmdd> (default)
1 - result in form <yyyynmdd>

exanpl e:
t odat e 72460
1998 5 23

todate 0 1 2 3 + todayno 1992 2 27
1992 2 27
1992 2 28
1992 2 29
1992 3 1

todayno
converts dates to day nunbers
converts dates to day nunbers, converse <todate>

y. = dates

X. = optional:
0 - dates in form<yyyy mm dd> (default)
1 - dates in form<yyyymdd>

0 = todayno 1800 1 1, or earlier

exanpl e:
t odayno 1998 5 23

72460

tsdiff

di fferences between pairs of dates.

form end tsdiff begin
end, begin are vectors or matrices in form YYYY MM DD
end dates should be | ater than begin dates

nethod is to subtract dates on a cal endar basis to determ ne

i ntegral nunber of nonths plus the exact nunber of days
remai ni ng.

This is converted to paynent periods, where # days remaining are
cal cul ated as: (# days) %365

exanpl e:
1994 10 1 tsdiff 1986 5 23
8. 35799



tsrep
timestanp representation as a single nunber

form [opt] tinmerep tines
opt=0 convert tinmestanps to nunbers (default)
1 convert nunbers to tinestanps

timestanps are in 6!:0 format, or matrix of sane.

exanpl es:

tsrep 1800 1 1 0 0 O
0

":1.13 tsrep 1995 5 23 10 24 57.24
6165887097240

valdate

val i dat e dat es

form val date dates

dates is 3-el ement vector
or 3-colunmm matri X
in form YYYY MM DD

returns 1 if valid

weekday

returns weekday fromdate, O=Sunday ... 6=Saturday

argunments as for <todayno>, e.g.

5 = weekday 1997 5 23 = 1 weekday 19970523



dd: data driver utilities

Name Type Description

ddcheck |verb |check response, display any error message
ddcnm |verb |column names selected by ddsel

ddent  |verb |rowcount of last ddsgl command

ddcol |verb |column namesin the table

ddcom |verb |commit transaction

ddcon | verb |connect to data source

dddis | verb |disconnect from data source

ddend |verb end sgl statement started with ddsel

dderr  verb |error info on last command (name, source, warning, msg)
ddfch |verb |asddfet, but with datain columns

ddfet |verb |fetch next record from selected data

ddrbk |verb |rollback transaction

ddsel |verb |prepare and execute sgl statement (selection)
ddsgl |verb prepare, execute, and end sgl statement
ddsrc  |verb |data source names available from ODBC manager
ddtbl  verb |selection handle for tablesin data source
ddtrn  |verb |begin transaction

ddcheck

check response, display any error nessage
exanpl e: ch=: ddcheck ddcon 'dsn=Access97

ddcent

rowcount of |ast ddsql comrmand

utility:
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debug: debug definitions and utilities

Name  Type Description

dberm  |verb |last error message

dberr verb |last error number

dbg verb |turn debugging window on/off
dbjmp  |verb [jump to line number

dblocals |verb |display names and locals on stack
dbixq verb |latent expression query

dblxs verb |latent expression set

dbnxt verb |run next (skip line and run)

dbq verb |queries suspension mode (set by dbr)
dbr verb |reset, set suspension mode (O=disable, 1=enable)
dbret verb |exit and return argument

dbrr verb |re-run with specified arguments
dbrrx verb |re-run with specified executed arguments
dbrun verb |run again (from current stop)

dbs verb |display stack

dbsig verb |signal error

dbsg verb |stop query

dbss verb |stop set

dbst verb |returns stack text

dbstack |verb |displays call stack with header

dbstk verb |call stack

dbstop |verb |set stopson all linesin namelist
dbstopme | verb |set stops on current definition if y.
dbtrace |verb |trace control
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dblocals

di splay nanes and | ocals on stack

form [nanelist] dblocals stack indices (default all)
exanpl e:

dbl ocal s "' display all local nanes in stack
"abc Z' dblocals i.5 di spl ay nanes abc and Z where found

in first 5 definitions on stack

dbstack

di splays call stack w th header

if x.=0 1ignores definition and source script (default)
1 displays full stack

y. is the nunber of lines to display, all if enpty

l[imts display of &> itemto |Iength 30.

dbstopme
set stops on current definition if vy.
does nothing if suspension is off



dir: directory utilities

Name
dir

Type Description

verb

dircompare|verb

dirfind
dirpath
dirs
dirss

verb
verb
verb
verb

dirssrplc  |verb

dirtree
dirused

verb
verb

directory listings

compare filesin directories

find name in directory

directory paths

browse filesin directory

directory string search

directory string search and replace

get filenamesin directory tree

get count and space of filesin directory tree

dir

directory listings

y. = dos file specification:
if enpty,

X. is optional:

defaults to *

- if not given, defaults to 'n’
- if character, returns a fornmatted directory,

where x. is the sort option:
d=by date
n=by nane
s=by size
- if numeric, there are 1 or 2 elenents:
0{ O=Ilist short names

1= boxed list of full pathnames
2= full directory |ist

1{ 0= filenanes only (default)
1= include subdirectories

subdirectories are shown first
filenanes are returned in | ower case
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e.g. dir "'
1 dir jsystenpath 'systemimain\d*.ijs'

dircompare
conpare files in directories

form [opt] dirconpare dirs

dirs = directory nanes
opt is optional, with up to three el enents:
0{ =0 short file conparison (default)
=1 long file conparison
1{ =0 given directory only (default)
=1 recurse through subdirectories
2{ =0 file contents only (default)
=1 al so conpare tinestanps

e.g. dirconpare 'main \jbak\min

returns text result or error nessage

dirfind
find name in directory
find name in directory

form string dirfind directory
returns filenanes in directory tree containing string

e.g. "jfile dirfind 'packages

dirpath
di rectory paths
return directory paths starting fromy.
optional x.=0 all paths (default)
1 non-enpty paths (i.e. having files)
e.g. dirpath 'exanples

dirs
browse files in directory
e.g. dirs jsystenpath 'systeminmain\*.ijs’



dirss
directory string search

form string dirss directory

searches for files in directory tree containing string,
returning formatted di splay where found.

e.g. 'create' dirss 'main'

If x. is a 2-elenment boxed list, calls dirssrplc

dirssrplc
directory string search and repl ace
form (old;new) dirssrplc files
exanpl e:
(‘"old ;'new ) dirssrplc jsystenpath 'systemimain\*.ijs’

dirtree
get filenanes in directory tree
return filenanes in directory tree as boxed matri x
optional x. is a tinestanp to exclude earlier files
each row contains: filenane;tinestanp;size
e.g. dirtree "'

dirtree 'main'

dirtree jsystenpath 'system packages\*.ijs'
1997 5 23 dirtree "' - files dated on or after date.
directory search is recursive through subdirectories
filenanes are returned in | ower case



dll: utilities for calling DLLs

Name Type Description

AND |veb |bitwise AND (&)
bitwise|adverb | bitwise operations
cd verb |call DLL procedure
cdcb |verb |callback address
cder |verb |error information
cderx |verb | GetLastError information
cdf verb |freeDLLs

fc verb |float conversion

fh verb |free header

gh verb |allocate header

ic verb |integer conversion
mema |verb |memory allocate
memf |verb memory free

memr |verb memory read
memw |verb |memory write

OR verb |bitwise OR (])
symget |verb  |get address of locale entry for name
symget |verb |set array as address
XOR |verb |bitwise XOR (M)
bitwise

bitw se operations
c and dyadi c)

(monadi
e.g. 7

1O0R2OR4
OR124




ic
i nt eger conversion
conver si ons

e.g.
25185 25699 = _1 ic 'abcd
"abcd” = 1lic _1ic '"abcd
1684234849 1751606885 = _2 ic 'abcdefgh
"abcdefgh® = 2 ic _2 ic 'abcdefgh

symget

set array as address

15!:6 - get address of locale entry for name

15!:7 - set array as address

15!:8 - allocate header

15!:9 - free header



files: file access utilities

Name Type Description

fappend |verb |append text tofile
fappends |verb |append string to file
fcopynew |verb |copiesfilesif changed
fcopynews|verb |copiesfilesas stringsif changed
fdir verb |file directory

ferase verb |erasesafile

fexist verb |testif afile exists

fread verb |read file

freadr verb |read records from flat file
freads verb |read file as string

freplace |verb |replacetextinfile

fselect verb |file selection dialog

fsize verb |returnfilesize

fss verb |file string search

fssrplc verb |file string search and replace
fstamp verb |returnsfile timestamp
fview verb |view file

fwrite verb |writetext tofile

fwrites verb |write string to file

fappend

append text to file

The text is first ravelled. The file is created if necessary.
Ret urns nunber of characters witten, or an error nessage.
form text fappend fil enane

exanpl e:



‘chat hami fappend 'newfile.txt
7

fappends

append string to file

The text is first ravelled into a vector with each row
termnated by the CRLF pair. Any single LF or CR characters

in the text are converted into the CRLF pair.

The file is created if necessary. Returns nunber of characters
witten, or an error nessage.

fcopynew
copies files if changed
form tofile fcopynew fronfiles

returns: 0, size not changed
1, size changed
1 failure
fcopynews

copies files as strings if changed
form tofile fcopynews fronfiles

returns: 0, size not changed
1, size changed
1 failure

fdir

file directory

exanpl e:

fdir jsystenpath 'systemimain\s*.ijs

ferase
erases a file
Returns 1 if successful, otherwise _1

fexist
test if a file exists
Returns 1 if the file exists, otherw se O.



fread

read file

y. is filename {;start size}
X. is optional:

=b read as boxed vector

=m read as matri x

=s read as string (sane as freads)
freadr

read records fromflat file

y. is filenane {;record start, # of records}
records are assuned of fixed length delimted by
one (only) of CR LF, or CRLF

the result is a matri x of records.

freads

read file as string

y. is filenane {;start size}

X. 1s optional (b and msane as fread):

=b read as boxed vector
= m read as matri x
freads
freplace

replace text in file
form dat freplace file;pos

fselect

file selection dialog

y. = DOS filespec or '’

X. = optional file type list
returns user selection

fsize
return file size
returns file size or _1 if error



fss

file string search

form str fss file

search file for string, returning indices

fssrplc
file string search and repl ace
form (old;new) fssrplc file

fview

view file

uses standard Wndows edit control,
which is limted to around 20K si ze.



format: formatting utilities

Name Type Description

center verb
clipfmt |verb
clipunfmt |verb
colhdr  |verb
expandby | conj
expandn |verb
flatten  |verb
fmt verb
fold verb
hexdump |verb
nfmt verb
ruler verb
sgzint verb
sgzrun - |verb
xfmt verb

center text in given width

format data for clipboard

unformat data read from clipboard

define column headers

expand data with agiven value

expand data at every nth item

flatten array to a character string

format a numeric matrix, various format specs
fold text to width

show text as hex and ascii characters

simple numeric formatter

formatted ruler

squeeze list of positive integersinto short form
squeeze list of numbers into short form

format extended integers

center

center text in given width
form w dth center text

clipfmt

format data for clipboard
format array of rank O 1 or 2 for clipboard.
colums are separated by TAB, rows by CRLF

clipunfmt

p46



unformat data read from cli pboard

returns boxed matrix fromclipboard result,
recogni zing TAB and CRLF as separators.
characters are not converted to nunbers.
note this is not a true inverse of clipfnt
e.g. try: clipunfnt clipfnt i.5 6

colhdr

defi ne col um headers
returns matri x of col unm headers.

y. =list with colums delimted by sem col ons; and |lines
in each colum delimted by commas.
X. is wd or (wd;just), where:

wid = colum w dths
just = a singleton or vector of:
0O = centre header, then right justify (default)
1 = center header in wd
2 =right justify
3 =left justify
e.g. hdr=

" Nunmber, of , enpl oyees; Tot al , sal ary; Mont hl y, net, paynent'’
(15 12 12;1) col hdr hdr

expandby
expand data with a given val ue
e.g. 0100 1 expandby 99 [ 10 20

99 10 99 99 20

expandn

expand data at every nth item

n expandn dat

expand array at every nth cell.

e.g. 'ABC DEF G = 3 expandn ' ABCDEFG

flatten
flatten array to a character string
flattens array to a character string with sane display



fmt
format a nuneric matrix, various format specs
syntax: specs fnt nuns

nuneric vector or matrix or boxed |i st

a vector is treated as a 1-row natri X.

a boxed list is treated as boxed col ums
specs= formats, separated by commas, applied

to each colum, or itemif boxed.

nuns

formats are either edit or positional:
edit formats have the form {o}w.d}, where:
ois optional qualifiers fromthe set:
nr=n repetitions (nust be given first)
b=bl ank if zero
c=conmmas
z=zero fill
wis field width
d is decimal places

positional formats have the form
Xn = n blanks, e.g. x3

e.g. 'cl0.3,x2,2rz5 has formats:
wi dth 10, decimal places 3, conmas
2 bl anks
width 5, zero fill, repeated tw ce

fold

fold text to width

synt ax: {width} fold data
data is character vector

w dth defaults to screenw dth

nfmt
sinple nuneric formatter
sinple format of nunmeric vector or matrix in readable form
opt is optional, up to 3 el enents:
0 = maxi mum deci mal places, nmax 9 (4)
1 =mnimumfield width (0)
2 di splay width (screenw dt h)



ruler

formatted rul er

returns a formatted ruler

e.g. ruler 75 hori zont al
1 ruler 30 vertical

sgzint

squeeze list of positive integers into short form

Squeeze list of positive integers into short character I|ist.
If x. =1, sort y. first.

e.g. sgzint 12378910 = 1-3,7-10

see al so <sqzrun>

sgzrun

squeeze list of nunbers into short form

Squeeze |ist of nunbers into short character |ist.

e.g. sgzrun 1.1 1.1 1.1 7 9 9 10.25 = 3#1.1,7,2#9, 10. 25
See al so <sqgzi nt >.

xfmt

format extended integers

form [w dth] xfnmt nunber

groups in 3 s up to 1lel2, and 5 s thereafter



graph: graph package

Name Type Description

gdarc verb |draw arc

gdarcO1 verb |[drawarcin0011

gdchord verb |draw chord

gdchord01 |verb draw chordin0011
gdcolor verb |set color

gddraw verb |wrapper for draw methods
gdellipse verb |draw ellipse

gdellipse01 |verb draw ellipsein0011
gdlines verb |draw lines

gdlines01  |verb |draw linesin0011
gdopen verb |open/clear graphics window
gdpen verb |set pen size and style
gdpencolor |verb |set pen color

gdpie verb |draw pie-shaped wedge
gdpieOl verb |draw pie-shaped wedgein0011
gdpixel verb |draw pixel

gdpixel01  |verb |draw pixel in0011
gdpolygon |verb |draw

gdpolygonOl |verb |drawin0011

gdrect verb |draw rectangle

gdrectO1 verb |draw rectanglein001 1
gdroundr verb |rounded rectangle
gdroundrO1 |verb |rounded rectanglein0011
gdshow verb |show graphics
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iIsigraph: supports graphics using the isigraph control

Name  Type Description

cile verb |x. cilevauesof y.

fitrectO1l \verb [fit rectangledatato O 1
fitrectll verb fitrectangledatato 11

fit01 verb fit datatorangeO 1

fitll verb (fitdatatorange 11

ghitmap |verb |bitmap viewer using isigraph control
gbrush |verb |set brush color

gclear  verb |clear graphics window

ofit verb |fit datato graphics window
glines  |verb |display line connecting points
gopen |verb |open graphics window

gpen verb |set pen color [;width,styl€]
gpolygon verb |draw polygon given points
grayscale verb generate grayscale

grgb verb |set color values

gscale |verb |scalefrom (-1,1) to (0,1000)
gshow |verb |{parent} gshow graph

hue verb |generate color from color set
hueRGB |verb |generate color from RGB color se
polygon |verb |vertices of aregular polygon

rotate verb |rotate angle by given amount

cile
X. cile values of y.
exanpl e:



3cilei.1l2

fitrectOl1
fit rectangle data to 0 1
form [anisotropic] fitrectOl data

if left argunent is 1, applies sane factors to both col ums
ot herw se, scal es colums i ndependently.

fit01

fit data to range 0 1
form [anisotropic] fit data

if left argunent is 1, scal es colums independently,
ot herwi se applies sane factors to all data,

gbitmap
bitmap vi ewer using isigraph control
y. is a boolean matrix

Note max size is about 80 x 80 - after which the graphics buffer
is full.

This function is fast for small bitmaps. Use viewbnp in bnp.ijs
to display |larger bitnmaps.

e.g. gshow gbitmap ?40 40%$2 [ gopen'
ofit
fit data to graphics w ndow

scal es each columm of data independently to range (0, 1000)

glines
di splay line connecting points

{color;wdth;style} glines points

poi nts should be a 2 colum matrix of xy val ues



gopen
open graphi cs w ndow

y. = control nane; par ent name
if either enpty, default to 'isigraph
e.g gopen "'
gopen '';"J Graphics’
gpen

set pen color [;w dth, style]
(default 1,0}

gpolygon
draw pol ygon gi ven points
{col or} gpol ygon points

grayscale
generate grayscal e
exanpl e:

grayscale (i.%:) 5

hue

generate col or fromcol or set

X. is color set

y. is values fromO to 1, selecting color

hueRGB

generate color from RGB col or se

X. Is RGB color set (default HUES)

y. is values fromO to 1, selecting color

polygon

vertices of a regular polygon

y. nunber of points

X. scale factor on angle 2pl1%. (default 1)

e.g. pol ygon 5 = pent agon



2 polygon 5 = 5 pointed star

rotate
rotate angle by given anount

e.g. 0.5pl rotate points = rotate clockwi se a quarter turn



jfiles: component file definitions

Name

Type

Description

jappend

verb

append to jfile, (<i.2 3) jappend 'dat’

jcreate

verb

create jfile, jcreate 'dat’

jdup

verb

duplicate jfile, 'new" jdup 'dat’

jerase

verb

erase|file, jerase 'dat'

jread

verb

read jfile, jread 'dat’;2

jreplace

verb

replaceinjfile, ('new value';123) jreplace 'dat’;2 5

jSize

verb

return size of jfile, jsize 'dat’

p49



jmf: mapped files

Name Type Description

additem verb |add item to mapped noun
createjmf verb |create mapped file

map verb 'map afile

memshare verb |share memory with a process

memshareclose|verb |close memory shared with memshare

share verb |share amapped file
showmap verb |show all mappings
unmap verb \unmap a mapped file
unmapall verb |unmap all mapped files
createl mf

create mapped file
createjnf fn;nsize

map
map a file
[type [,trailing_shape]] map nane;fil enane [;sharenane;ro]

memshare
share nenory with a process

Form {mappi ng-address} =: nenshare {'share-nane'}
this permts sharing nmenory with a non-J process

menshare and nensharecl ose contri buted by Tony Zackin

memshar eclose
cl ose nmenory shared with nenshare



Form mensharecl ose {' share-nane'}

unmap
unmap a mapped file
[force] unmap nanme [; newsize] - 0 ok, 1 not mapped, 2 refs

unmapall
unmap all mapped files
[force] unmapall dummy - unmap al



jselect: provides jselect form

Name Type Description
create |verb |create select form
destroy |verb |destroy select form
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keyfiles: keyed-file definitions

Name Type Description

keycreate verb
keydir  |verb
keydrop |verb
keyerase verb
keyread verb
keyreadx |verb
keywrite |verb
keywritex verb
key new |verb

createfile

keyword directory
drop keywords
erasefile

read data

read extra data

write data

write extra data

make new components

key new

make new conponents
form key_new nunmber, handl e, used
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kfiles: older keyed-file definitions, replaced by keyfiles

Name Type Description

kcreate verb |createfile

kdir  |verb |keyword directory
kerase verb |erasefile

kread |verb |read datafor keyword
kwrite |verb |write date for keyword




menu: popup menu

Name

Type

Description

wdmenu

verb

provide a pop-up menu
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misc: miscellaneous utilities

Name Type Description

addwmfheader \verb |add metafile header to wmif file
boxcols verb |box columns of matrix

chop verb |chop array into boxed list

default verb |set default value

diff verb |second differences

index verb |index whereresultis 1 if not found, instead of #x.
join verb |join boxed items

nubcount verb nub + count

pathname verb |split DOS name into path;name
prompt verb |prompt for input

scriptform verb | script representation of names

show verb |show names using linear representation
subs conj |substitution

tolist verb |convert boxed list to LF delimited list
addwmfheader

add netafile header to wif file
form [outfile] addwnfheader infile

nmetafiles used by Word etc. require 22 byte header

outfil e addwnf header infile ; w dth height (%4000 of inches)

boxcols

box colums of matrix

y. is a matri

X

X. indicates partitions
- asingle integer is size of each partition
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- a boolean is beginning of each partition
exanpl es:
3 boxcols i.3 7

| 0 1 2] 3 4 5| 6
| 7 8 9|10 11 12| 13|
| 14 15 16| 17 18 19| 20|

| 0 1] 2 3 4 5| 6]
| 7 8 9 10 11 12| 13|
| 14 15|16 17 18 19| 20|

chop
chop array into boxed |ist
chop character vector or matrix into boxed |ist.
X. Is optional delimter, default LF if in text, else blank.
If a matrix, the delimter nust be vertically aligned,
ot herwi se use chop"1l to chop each row of the matri x.
e.g. chop ": 10 20 30
chop ": i. 5 4

default

set default val ue

name default val ue

set global nanme to value if not already defined

index
i ndex where result is 1 if not found, instead of #x.
exanpl e:
"abc' index 'ce'
2 1
prompt

pronmpt for input

pronpts for input, optionally with a default result



form [default] pronpt pronpt _text

exanpl es:
pronpt 'start date:
2001 5 23" pronpt 'start date:

scriptform
script representation of nanes
representation using multi-line script formfor nost explicit

definitions, otherw se |linear representation.
useful for witing object definitions to a script file.

show
show nanmes using linear representation
show nanmes using linear representation to screen width
synt ax:
show nanelist (e.g. show 'deb edit list")
show nunbers (fromO 1 2 3=nouns, adverbs etc)
show "' (equivalent to show 0 1 2 3)
useful for a quick summary of object definitions

subs
substitution
form new (old subs test) data
exanpl es:

10 (2 subs =) 1 32152
131015 10

10 (2 subs <) 132152
110 10 1 10 10
(from David Alis)



myutil: example scripts for user definitions

Name
brep
Irep
PPS
prep
Snap
time

Type Description

verb
verb
verb
verb
verb
verb

timespacex |verb

boxed representation

linear representation

set print precision

parenthesi zed representation
names snapshot

time

time and space for expressions

timex verb |time expressions

tolist verb |convert boxed list to LF delimited list
tree verb |tree representation

timespacex

time and space for expressions
[repetitions] timex 'expression
Exanpl e:
10 timespacex &> '(Qq: 123456787 ;' 3710000x’
0. 005 58432
0. 061 52352

Form

timex

ti me expressions
[repetitions] tinmex 'expression

Form
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nfiles: read/write native files in various formats

Name | Type Description
nappend |verb |append to file
nread |verb readfile
nwrite |verb writetofile

nappend
append to file
| eft argunent is data

nwrite
wite to file
left argunent is data
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numeric: numeric utilities

Name Type Description

baserep |verb |y.in basex.

clean verb |cleany. to tolerance of x. (default 1e 10)
colsum |verb |sum data columns of matrix by key
groupndx |verb |groupindicesof y. inx.

int01 verb |interval in nstepsfrom0to 1 (= steps01,n)
linsert verb |linear insert x. (default 2) stepsintoy.
randomize|verb |sets arandom value into random link

range verb rangefrom ato b [in steps of c]

recur verb |solvesrecurrence r(i)=a(i)+r(i-1)*m(i-1)
round verb roundy. to nearest x. (e.g. 1000 round 12345)
rounddist |verb |roundy. to nearest x. preserving total
roundint |verb |round to nearest integer

steps verb |stepsfromatobin c steps

clean

clean y. to tolerance of x. (default 1e_10)
form tolerance (default 1le_10) clean nunbers
sets values less than tolerance to O

colsum
sum data colums of matrix by key
form key col sum mat
sum data colums of matrix on key col ums
e.g. if colum 2 of mat is age, then
2 col sum mat
suns the remaining colums by age
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groupndx

group indices of y. in Xx.

Return group indices of elenents of y.

X. Is an integer vector of the starting nunbers of each group,
assuned to be in ascending order.

e.go0 00011122 = 036 groupndx i.8

i.e. <@+ @<:1))

recur
solves recurrence r(i)=a(i)+r(i-1)*m(i-1)
form r = mrecur a
r(0) a(0)
r(i) a(i)+r(i-1)*mi-1)
e.g 1.05 1.10 recur 100 100 100
100 205 325.5

rounddist
round y. to nearest Xx. preserving total
di stributive rounding
round y. to nearest Xx. preserving total to nearest Xx.
e.dg. 0.1 rounddi st 6%$0. 45
0.50.50.50.40.40.4

steps
steps froma to b in c steps
form steps a,b,c



pack: package utilities

Name Type Description

pack verb | package namelist
packlocale verb |package locales
pcompare verb (compare two packages

pdef verb |package define

pex verb |remove namelist from package
pget verb |return value of name in package
psel verb |select namelist from package
pset verb |merge new into old

pack

package nanel i st

form pack 'one two three
pack 'one';'two';'three’

packlocale
package | ocal es

form packl ocal e | ocal es
exanpl e: packl ocale 'base';'z';"']"’

each locale is packaged and forns one row of the result

pcompare
conpare two packages
form pkl pconpare pk2

pdef

package defi ne
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form pdef pk

pex
remove nanelist from package
form nanelist pex pk

pget

return val ue of nane in package

form nane pget pk - return val ue of name in package
psel

sel ect nanelist from package
form nanelist psel pk

pset

merge new into old

form new pset old

result has values in new, plus any values in old that
were not replaced in new



parts: partition functions

Name Type Description

firstones |verb (first 1'sin partition
lastones |verb |last 1'sin partition
Ifp verb |lengths from partition

partition |verb |partition items (1 marks new item)

pf verb |partition from lengths
preverse |verb |partioned reverse

psort verb |partioned sort

psum verb |partioned sum
psumscan |verb |partioned sumscan
runindices |verb |indices from run lengths
runlengths|verb |lengths of each run

firstones
first 1's in partition
form firstones part

lastones
last 1's in partition
form |astones part

Ifp
| engths frompartition
form |fp part

partition
partition itenms (1 marks new item
form partition dat
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partition=: 1: , }. ~ }:

pfl
partition froml engths
form pfl len

preverse
partioned reverse
form part preverse dat

psort
parti oned sort
form part psort dat

psum
partioned sum
form part psum dat

psumscan
parti oned sunscan
form part psunscan dat

runindices
i ndices fromrun |engths
form runindices

runlengths
| engt hs of each run
form runl engths dat



plot: session definitions for plot

Name Type Description
pd |verb plot driver
plot |verb |standard plot

plot
standard pl ot

in jwpl ot |ocale:
PFor m f orm nane
pcl ose cl ose form
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print: print package

Name  Type Description

print verb |print text

printfile |verb print file

printfile2 \verb |print filein 2-up mode

print2  |verb |print text in 2-up mode

xtab verb [remove tab stops from character string

xtabline |verb |remove tab stops

xtabline
remove tab stops
remove tabs fromsingle |line
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p63
publish: publish J code to HTML

Name Type Description

fmtlines  |verb |format lines of J code
fmtscript  |verb |format script
fmtscriptto |verb |format script

publish verb |interactive publisher

fmtlines
format |ines of J code
frmtlines 'J code'

fmtscript
format script
fnmtscript "script.ijs' NB. saved as script.htm

fmtscriptto

format scri pt
"script.ijs' fmscriptto 'output.htm B. defaults (note default
for BROASER done at runtine)

publish
i nteractive publisher
publish "' or publ i sh 'scriptnane’



random: various random number utilities

Name Type Description

dedl verb |deal x. itemsfromy. (no repetition)

dealx verb |deal x. indicesfrom listy. (no repetition)
randomize|verb |sets arandom value into random link

randO1l  |verb |generatey. random numbersininterval (0,1)
randll |verb generatey. random numbersininterval (_1,1)

setrl verb |set random link

toss verb |pick x. items fromy. (with repetition)
tossx verb |pick x. indicesfrom list y. (with repetition)
tossx

pick x. indices fromlist y. (with repetition)

exanpl es
p=: ;: 'anne dave nmary ton
words=: ;: inverse

wor ds deal p
mary anne dave tom

words 3 deal p
tom dave mary

words 6 toss p
mary mary dave dave nmary tom

dealx 2 3

OpRr OoOr o
ONDNEFPEF
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regex: Regular expression pattern matching

Name Type Description

rxall verb |regex equivalent of { (all matches)
rxapply |verb |apply verb to pattern

rxcomp |verb compile pattern

rxcut verb |cut string into nomatch/match list
rxeq verb |regex equivalent of -:

rxerror  |verb |last regex error message

rxXE verb |regex equivalent of E.

rxfirst verb |regex equivalent of {.@{ (first match)
rxfree verb |free pattern handles

rxfrom |verb 'matchesfrom string

rxhandles |verb |list pattern handles

rxin verb |regex equivalent of e.

rxindex |verb regex equivalent of i.

rxinfo verb |info on pattern handles

rxmatch |verb |single match

rxmatches|verb |all matches

rxmerge |verb replace matchesin string

rxrplc verb |search and replace
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rgb: convert between color triples and RGB values

Name Type Description
RGB |verb |convert between color triples and RGB values

p66



socket: winsock package

Name
sdaccept
sdasync
sdbind
sdcheck
sdcleanup
sdclose
sdconnect

Type Description

verb
verb
verb
verb
verb
verb
verb

sdgethostbyaddr |verb
sdgethostbyname | verb

sdgethostname
sdgetpeername
sdgetsockets
sdgetsockname
sdinit

sdioctl
sdionread
sdlisten

sdrecv
sdrecvfrom
sdselect

sdsend
sdsendto
sdsetsockopt
sdsockaddress

verb
verb
verb
verb
verb
verb
verb
verb
verb
verb
verb
verb
verb
verb
verb

accept connection

set up async connection for the socket
bind socket

check socket for errors

initialize winsock

close socket

connect to the socket

returns a name from an address

returns an address from a name

returns host name

returns address this socket is connected to
returns all socket numbers

returns address of this socket

initialize winsock

read or write socket control information
get number of bytes available for reading socket
set up listener for the socket

read data

read datafrom

find sockets that need work

send data

send data

sets the value of a socket option.

returns address
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sdsockerror verb |retrieve socket error code
sdsocket verb |creates a socket

sdaccept
accept connection
y. - socket

sdbind

bi nd socket
y. - socket , famly , address , port

sdcheck

check socket for errors
socket utilities

sdclose
cl ose socket
y. - socket

sdconnect
connect to the socket
y. - socket , famly , address , port

sdgethostbyaddr
returns a nane from an address
y. - AF_INET; host ip address

sdgethostbyname
returns an address from a nane
y. - host nane

sdgetpeer name
returns address this socket is connected to
y. active socket



sdgetsockname
returns address of this socket
y. active socket

sdlisten
set up listener for the socket
y. - socket; queue_l ength

SOVAXCONN - The maxi mum | ength of the queue of pending
connecti ons

sdrecv

read data

y.- socket,data_size, An indicator specifying the way in which the
call is made (0)

sdrecvfrom

read data from

y.- socket,data _size, An indicator specifying the way in which the
call is made (0)

sdsend

send dat a

y.- socket; An indicator specifying the way in which the call is
made (0)

X.- data

sdsendto

send data

y.- socket ; flags ; famly ; address ; port
X.- data

sdsockaddr ess
returns address
y. active socket



statdist: statistical distributions

Name
betarand
binomialdist
binomialprob
binomialrand
cauchyrand
discreterand

Type Description

verb
verb
verb
verb
verb
verb

exponentialrand | verb

gammarand
normalprob
normalrand
poissondist
poi ssonprob
poissonrand

verb
verb
verb
verb
verb
verb

random numbers in a beta distribution

discrete values for binomial distribution
probability of successin binomial distribution
random numbers 0 and 1 in binomial distribution
random numbersin a cauchy distribution
random numbers in a discrete distribution
random numbers in an exponentia distribution
random numbers in agamma distribution
probability of successin normal distribution
random numbers in a standard normal distribution,
discrete values for poisson distribution
probability of successin poisson distribution
random numbers in a poisson distribution

p68



statfns: statistical functions

Name Type Description

cile verb |X. cilevaluesof y.

comb verb |combinations of size x. fromi.y
corr verb |correlation

cov verb |covariance

dev verb |deviation from mean
dstat verb |descriptive statistics
fregcount |verb |frequency count
geomean |verb |geometric mean
harmean |verb [harmonic mean

kurtosis |verb kurtosis

Isfit verb |least-squares fit

max verb |maximum

mean verb |arithmetic mean

median  |verb 'median

midpt verb |index of midpoint

min verb |minimum

perm verb |permutations of sizey.
regression|verb 'multiple regression
skewness |verb |skewness

Spdev verb |sum of products of deviations
ssdev verb |sum squares of deviation
stddev verb |standard deviation

var verb |variance
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stdlib: standard library

Name Type Description

adverb noun |integer 1

assert verb |assert valueistrue

bind conj  |bindsargument to a monadic verb
boxopen |verb |box argument if open
boxxopen |verb box argument if open and O<#
bx verb |indicesof 1'sin boolean

clear verb |clear al namesin locale
conjunction|noun |integer 2

cutopen verb |cut argument if open

CR noun |carriage return character
CRLF noun |CRLF pair

datatype |verb |noun datatype

def conj |: (explicit definition)

define adverb|: O (explicit definition script form)
do verb |namefor ".

drop verb |namefor}.

dyad noun |integer 4

each adverb|each (&.>)

empty verb |return empty result (i.0 0)
erase verb |erase namelist

every adverb every (&>)

expand verb |boolean expand

EAV noun |ascii 255 character

fetch verb |namefor {::
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FF noun |formfeed character

inverse adverb|inverse (M:_1)

|eaf adverb|leaf (L:0)

list verb |list dataformatted in columns

LF noun |linefeed character

monad noun |integer 3

nameclass |verb |namefor 4!:0

namelist |verb |namefor 4!:1

names verb |formatted namelist

nc verb |namefor 4!:0

nl verb | selective namelist

noun noun |integer O

on conj |namefor @:

pick verb  |pick (>@{)

rows adverb rows ("1)

script verb |load script, cover for 0!:0

scriptd verb |load script with display, cover for O!:1
sign adverb|sign (*)

smoutput |verb |output to session

sort verb |sort up

split verb |split head from tail

table adverb function table

take verb |namefor {.

toCRLF |verb |converts character stringsto CRLF delimiter
toHOST  |verb |convertscharacter stringsto Host delimiter
toJ verb |converts character stringsto J delimiter (linefeed)
tolower verb |convert text to lower case

toupper verb |convert text to upper case




type verb |object type

TAB noun tab character

verb noun |integer 3

wcsize verb |size of execution window
assert

assert value is true
assertion failure if 0 e. y.
e.g. 'invalid age' assert 0 <: age

bind

bi nds argunment to a nonadic verb

bi nds nonadic verb to an argunent creating a new verb
that ignores its argunent.

e.g. fini= wdinfo bind 'finished..."’

boxopen
box argunent if open
boxxopen - box argunent if open and # is not zero

e.g. if script=: 0!:0 @boxopen, then either
script "work.ijs'" or script < work.ijs'
use cutopen to allow nultiple argunents.

clear
clear all nanes in |ocale

returns any nanes not erased
exanpl e: clear 'nyloc'

cutopen

cut argunent if open

this all ows an open argunment to be given where a boxed list is
required.

nost conmon situations are handled. it is simlar to boxopen,
except

allowing multiple argunments in the character string.

X. is optional delimters, default LF if in y., else blank



y. is boxed or an open character array.

if y. is boxed it is returned unchanged, otherw se:

if y. has rank 2 or nore, the boxed major cells are returned

if y. has rank O or 1, it is cut on delimters in given in Xx., or
if x. not given, LF if iny. else blank. Enpty itens are

del et ed.

e.g. if script=: 0':0 @cutopen, then
script "work.ijs util.ijs'

expand
bool ean expand
form bool ean expand data

list

list data formatted in col ums

synt ax: {wdth} |ist data

accepts data as one of:
boxed i st
character vector, delimted by CR LF or CRLF;, or by
character matrix

formats in given width, default screenw dth

nl
sel ecti ve naneli st
Form [np] nl sel

sel: one or nore integer nanme classes, or a nane |ist.
if enpty use: 0 1 2 3.
np: optional matching pattern. If np contains '*', |ist nanes
containing np, otherwise |ist nanes starting np. If np
contains '~', list names that do not match.
e.g. 'f'" nl 3 - list verbs that begin with 'f’
"*comnl ' - list names containing 'con
split

split head fromtai
exanpl es:



split 'abcde'
2 split 'abcde'

table
function table
t abl e - function table (adverb)

e.g. 123 * table 10 11 12 13
+. table i.13



strings: string manipulation

Name Type Description

charsub verb |character substitution

cut verb |cut text, by default on blanks
cuts verb |cuty. at x. (conjunction)

deb verb |delete extra blanks

delstring verb |delete occurrences of x. fromy.
dib verb |delete leading blanks

ditb verb |delete leading and trailing blanks
ditbs verb |delete multiple leading and trailing blanks
dropafter verb |drop after x. iny.

dropto verb |droptox.iny.

dtb verb |delete trailing blanks

dtbs verb |delete multiple trailing blanks in text
fstringreplace|verb |file string replace

[just verb |left justify

rjust verb |right justify

rplc verb |replace charactersin text string
Ss verb |string search

stringreplace |verb |replace charactersin text string
takeafter verb |take after x. iny.

taketo verb taketox.iny.

charsub

character substitution
characterpairs charsub data

For exanpl e:

p/l



'- $ ' charsub '$123 -456 -789
123 _456 _789
Use <rplc> for arbitrary string repl acenent.

cuts

cut y. at x. (conjunction)

string (verb cuts n) text
n=_1 wup to but not including string
n=1 wup to and including string
n=_2 after but not including string
n= 2 after and including string

ditbs

delete multiple leading and trailing bl anks
text is delimted by characters in x. with default LF

exanpl e:
<'A dliths ' Aabc def Ars A xvy z
Fom e e e e oo +
| Aabc def ArsAx y z|
Fom e e e e oo +
dtbs

delete multiple trailing blanks in text
text is delimted by characters in x. with default CRLF

exanpl e:
<'A dtbs ' A abc def Ars A xy z '
o e e e e e oo o +
| A abc defArsA x vy z|
o e e e e e oo o +

Al gorithmthanks to Brian Banbrough (JForum Nov 2000)

fstringreplace
file string repl ace
form (old;new) fstringreplace file

rplc
repl ace characters in text string



form text rplc ol dnew
oldnew is a 2-colum boxed matrix of old ,. new
or a vector of sane

replace priority is the same order as ol dnew

Exanpl es:

"ababa' rplc "aba';' XYZT' ;'ba';"' +
XYZT+

"ababa' rplc "ba';'+';"'aba' ;' XYZT
a++
stringreplace

replace characters in text string

form ol dnew stringreplace tet
oldnew is a 2-colum boxed matrix of old ,. new
or a vector of sane

stringreplace priority is the sane order as ol dnew
Exanpl es:

("aba';' XYZT' ;'ba';"'+") stringrepl ace 'ababa
XYZT+

("ba';"+" ;"aba' ;' XYZT') stringreplace 'ababa
a++



sysenv: sysenv - System Environment

Name
ADDON
ARGV
CONFIG
FIXFONT
IFCONSOLE
IFJAVA
IFUNIX
IFWINCE
IFWINNT
IFWIN32
jaddonpath
jconfigpath
jhostpath
jsystemdefs
jsystempath
jtemppath
juserpath
JIX
PROFILE
PROFONT
SYSTEM
TEMP
UNAME
USER

Type Description

noun
noun
noun
noun
noun
noun
noun
noun
noun
noun
verb

verb

verb

verb

verb

verb

verb

noun
noun
noun
noun
noun
noun
noun

path to addons

command line

path to user configuration files

fixed space font (used in session windows)

if aconsole front end

if aJavafront end

if UNIX

if Windows CE

if Windows NT,2000,XP

if Windows (9x,ME,NT,2000,XP)

adds path to addons

adds path to user configuration files

converts path name to use host path separator
loads appropriate netdefs or hostdefs

adds path to J system directory

adds path to directory for temporary files
adds path to user's directory

1if -jijx parameter (i.e. don't create ijx window)
name of profilefile

proportional font (used in forms)

path to J system directory

path to temporary directory for temporary files
name of UNIX o/s

path to user's directory
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text: text utilities

Name  Type Description

capitalize|verb
Cutpara |verb
cuttext |verb
foldpara |verb
foldtext |verb
topara |verb

capitalize text

cut text into boxed list of paragraphs
cut text into boxed list of texts

fold single paragraph

fold text to given width

convert text to paragraphs

capitalize

capitalize text

capitalize text (vector delimted by LF, or matrix)

all first letters are capitalized,
x.=0 capitalize first

ot herw se:
letter following a fullstop foll owed by

p73

a blank or LF or LF,LF (sentence capitalization=default)

1 capitalize any letter preceded by a bl ank

2 capitalize first letter in any al phabetic string

cutpara

cut text into boxed |list of paragraphs
form cutpara text

cuttext

cut text into boxed list of texts
form cuttext text

foldpara

fold single paragraph
synt ax: {width} fold data
data is character vector



foldtext
fold text to given width
form width fol dtext text

topara

convert text to paragraphs

form topara text

repl aces single LFs not followed by blanks by spaces,
except for LF s at the beginning



trig: trigonometric functions

Name  Type Description

arccos |verb |arccos

arccosh |verb |arccosh

arcsin verb |arcsin

arcsinh  |verb |arcsinh

arctan  |verb |arctan

arctanh |verb |arctanh

CoS verb |cos

cosd verb |cosin degrees

cosh verb |cosh

dfr verb | degreesfrom radians
indegrees|adverb |convert function to use degrees:
pi noun | pi

rfd verb |radians from degrees
sin verb |sin

sind verb |sinin degrees

sinh verb |sinh

tan verb |tan

tand verb |tanin degrees

tanh verb |tanh
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validate: data validation

Name Type Description

inrange  |verb |(low, high) inrange data
isbalanced |verb |pair isbalanced string
isboolean |verb |dataisal Oor 1
isboxed |verb |isboxed

ischaracter |verb |datais character
iscomplex |verb |datais complex
iscounter |verb |datais non-negative integer (counting number)
isdate verb |isdate (asyyyy mm dd)
isinteger |verb |dataisall integer
iIsmatrix |verb |dataisamatrix
isnumeric |verb |dataisnumeric

isreal verb |dataisall real

isscalar  |verb |dataisascalar
isunicode |verb |datais unicode
isunique |verb |data has no duplicates
isvector |verb |dataisavector
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viewmat: viewmat init

Name Type Description
gethue |verb |generate color from color set
viewmat |verb |view matrix inisigraph control

gethue

generate col or fromcol or set

X. is color set

y. is values fromO to 1, selecting color

viewmat
view matrix in isigraph contro

y. = [hue] mat [;title]] (as for viewbnp)

mat may be one of:

bool ean (bl ack/white)
ot her nuneric (color scale fromO upwards)
ot her (converted to nuneric)

hue is: 3 columm table of RRGB triples
or: list of RGB val ues

if mat is boolean, x. defaults to black/white
ot herwi se hue defaults to red - purple spectrum

e.g. viewmat (2?50 50$2);'';' Random Bool ean



winapi: windows api utilities

Name Type Description

winconst |verb |look up Windows constants

winset  |verb |set values of windows constants

win32api |adverb|look up Win32 API declaration, returning verb
win32apir |adverb |win32api, except verb returnsfirst element of call result

winconst

| ook up Wndows constants

returns 2-elenment list: values ; nanes
e.g. w nconst 'EM GETMODI FY EM SETMODI FY'

win32api

| ook up Wn32 API declaration, returning verb

e.g.
"CetProfileStringA w n32ap

"kernel 32 GetProfileStringAi *c *c *c *c i' & 15':0)
>' Get Versi on' wi n32ap

1073741820



winlib: standard windows library

Name Type Description

wd verb |main window driver, name for 11!.0
wdbox verb |box wd argument

wdcenter |verb center form on another

wdclipread |verb read clipboard

wdclipwrite|verb (write to clipboard

wde verb |aswd but displays error and signals break
wdfit verb |fit form in window

wdget verb |get values from matrix, e.g. wd'q'
wdhandler |verb 'wd handler

wdinfo verb |information box

wdisparent |verb return 1if a parent window
wdmove |verb position window, relative to side of screen
wdpclose |verb |close parent window

wdgshow |verb |display result of wdqg

wdquery  |verb |query box

wdreset verb |reset window driver

wdselect |verb |selection box

wdstatus  |verb |put status message on screen
wdview verb |text viewer
wdbox

box wd ar gunent
use this to analyze argunents to wd
i n code: whs=whitepace, del=delimters
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wdcenter

center form on anot her

form wdcenter xywh

use this to center a form on anot her

wdfit

fit formin w ndow

y. is two integers for horizontal and verti cal
in each case, the entire formw /|| be shown

val ues are:
0 move the side out of view back into the w ndow
- typically reduces the formsize
1 move the formso it is all visible
- typically |l eaves the form size unchanged
2 stretch the formto the w ndow
3 maxi m ze the formto full screen, hiding caption and
borders

an enpty argunent is treated as 1 1

wd'gm - return systemnetrics:

0-1 screen wi dth, screen height,
2-3 x logical unit, y logical unit,
4-5 cxborder, cyborder,

6-7 cxfixedfranme, cyfixedfrane,

8-9 cxfrane, cyfrane,

10- 11 cycaption, cynenu,

12- 15 desktop xywh

wdget

get values frommatrix, e.g. wd'q

utility to index 2-colum boxed array, e.g. result of wd 'q
form nanmes wdget data

returns itens in second columm indexed on nanes in first colum
result is boxed if left argunment is boxed

e.g. 'sysfocus' wdget wdq

wdhandler

wd handl er

runs in formlocale

sets gl obal event data: wdq



runs first found of: form handler, formevent, formdefault,
wi th gl obal event variables from wlq

if debug is off, waps event handler in try. catch.

catch exits if error nmessage is the |ast picked up by debug.

wdinfo
i nformati on box
syntax: wdinfo [title;] nessage

wdmove
position window, relative to side of screen
form [w ndow] wdnove offset

of fset is the xy offset.
if > 0 the offset is fromtopleft
if <0 the offset is frombottonmright (less 1)

e.g.
00 =topleft
1 1 = bottonright
5 11 =5 fromleft, 10 from bottom
wdgshow

di splay result of wdq
di splay wdq result - useful for testing forns

wdquery

query box

form [opt] wdquery [title;] nessage
opt has one or two el enents:

of =0 okcancel (ok=0 cancel =1)
1 retrycancel (retry=0 cancel =1)
2 yesno (yes=0 no=1)
3 yesnocancel (yes=0 no=1 cancel =2)

4 abortretryignore (abort=0 retry=1 ignore=2)
1{ = default button (0, 1 or 2)

wdsel ect

sel ecti on box



wi ndows sel ecti on box

y. is a either: boxed |ist of choices
or: title ; <boxed list of choices
if y. is enpty, closes selection box if open.

X. is optional of up to 3 values (default 0). the second and
third options are only referenced when the box is created:
O{ initial selection
1{ O=single selection, 1=nultiple selection
2{ O=cl ose on exit, 1=leave open if selection nmade

returns 2 item boxed list:
0{ O=cancel, 1=accept
1{ indices of selections

wdstatus
put st at us nessage on Sscreen
wite status nessage on Sscreen

{title} wdstatus nessage - wite nessage
wdstatus '’ - cl ose nessage box

default text size is 1 row of 50 characters.

for a larger size, call wdstatus initially wth a nessage
of the required size (pad with blanks if necessary).

once created, the nessage box is not resized.

wdview

text viewer

y. is text or header;text [;wap;print;top (default 0 1 0)]
X. is optional w ndow nane

uses standard Wndows edit control,

which is limted to around 20K in size.



write: write package

Name Type Description

drawbox |verb |draw box (outline or solid)
drawgraph verb |draw graph (from wmf file)
drawline |verb draw line

endpage |verb end page

endprint  |verb jend print job
makeframe|verb |make aframe

preview |verb preview page

startpage |verb start page

startprint  |verb |initialize print job

write verb |write text (see syntax below)
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Definition Summaries

p80

Name Source Type Description

additem Imf p50 % add item to mapped noun

addwmfheader |misc p55 Y add metafile header to wmf file

adverb stdlibp70 |n integer 1

arccos trig p74 v arccos

arccosh trig p74 v arccosh

arcsin trig p74 % arcsin

arcsinh trig p74 % arcsinh

arctan trig p74 v arctan

arctanh trig p74 % arctanh

assert stdlibp70 v assert valueistrue

av convert p37 |v convert between characters and indices

ADDON sysenv p72 |n path to addons

AND dil p44 v |bitwise AND (&)

ARGV sysenv p72 |n command line

baserep numeric p58 |v y. in base x.

betarand statdist p68 |v random numbersin a beta distribution

bind stdlibp70 |c binds argument to a monadic verb

binomialdist statdist p68 |v discrete values for binomial distribution

binomialprob statdist p68 |v probability of successin binomial
distribution

binomialrand statdist p68 |v random numbers 0 and 1 in binomial
distribution

bitwise dil p44 a bitwise operations




boxcols misc p55 % box columns of matrix

boxopen stdlibp70 v box argument if open

boxxopen stdlibp70  |v box argument if open and O<#
brep myutil p56 |v boxed representation

bx stdlibp70 |v indices of 1'sin boolean

calendar datesp4d0 |v calendar for year [months]
capitalize text p73 % capitalize text

cauchyrand statdist p68 |v random numbers in a cauchy distribution
cd dll p44 v call DLL procedure

cdcb dil p44 % callback address

cder dil p44 v error information

cderx dll p44 v GetL astError information

cdf dil p44 % freeDLLs

center format p46 |v center text in given width

charsub stringsp7l |v character substitution

chop misc p55 % chop array into boxed list

cile isigraph p48 |v X. cilevaluesof y.

cile statfns p69  |v X. cilevaluesof y.

clean numeric p58 |v cleany. to tolerance of x. (default 1e 10)
clear stdlibp70 |v clear all namesin locale

clipfmt format p46 |v format data for clipboard
clipunfmt format p46 |v unformat data read from clipboard
coclass colibp33 v set current co class

cocreate colibp33 |v create object

cocurrent colibp33 |v set current locale

codestroy colibp33 |v destroy current object




coerase colibp33 |v erase object

coextend colibp33 |v add class locale to path (before z)

cofind coutil p38 v find objects containing name in object:

cofullname colibp33 |v return name with locale qualifier

coinfo coutil p38 |v return info on co classes

coinsert colibp33 |v insert into path (before z)

colhdr format p46 |v define column headers

colsum numeric p58 |v sum data columns of matrix by key

comb statfns p69  |v combinations of size x. fromi.y

compare compare p36 |v compare character data

coname colibp33 |v return current co name

conames colibp33 |v formatted co name list

conew colibp33 |v create object

conjunction stdlibp70 |n integer 2

conl colibp33 |v return co name list

conouns coutil p38 |v nouns referencing object

CoONOUNSX coutil p38 |v object references with locales

copath colibp33 |v set/get co path

copathnl coutil p38 |v path name list

copathnlx coutil p38 |v formatted path name list with defining
classes

coreset colibp33 |v destroy object locales,

corr statfnsp69 |v correlation

coS trig p74 % cos

cosd trig p74 v cos in degrees

coselect coutil p38 |v select current locale




cosh trig p74 % cosh

costate coutil p38 |v state of class objects

cov statfns p69  |v covariance

Create |select p51 |v create select form

createjmf [mf p50 % create mapped file

cut stringsp7l |v cut text, by default on blanks
cutopen stdlibp70 |v cut argument if open

cutpara text p73 % cut text into boxed list of paragraphs
cuts stringsp7l |v cut y. at X. (conjunction)

cuttext text p73 % cut text into boxed list of texts
COLORTABLE |colortab p35 |n main colortable

COLOR16 colorl6 p34 |n table of HTML primary colors
CONFIG sysenv p72 |n path to user configuration files
CR stdibp70  |n carriage return character

CRLF stdlibp70 |n CR LF pair

datatype stdlibp70  |v noun datatype

dberm debugp42 |v last error message

dberr debugpd2 |v last error number

dbg debugp42 |v turn debugging window on/off
dbjmp debugp42 |v jump to line number

dblocals debugpd2 |v display names and locals on stack
dblxq debugp42 |v latent expression query

dblxs debugp42 |v latent expression set

dbnxt debugpd2 |v run next (skip line and run)

dbqg debugp42 |v gueries suspension mode (set by dbr)




dor debugp42 |v reset, set suspension mode (O=disable,
1=enable)

dbret debugp42 |v exit and return argument

dorr debugp42 |v re-run with specified arguments

dbrrx debugp42 |v re-run with specified executed arguments

dbrun debugp42 |v run again (from current stop)

dbs debugp42 |v display stack

dbsig debugpd2 |v signal error

dbsqg debugp42 |v stop query

dbss debugp42 |v stop set

dbst debugpd2 |v returns stack text

dbstack debugp42 |v displays call stack with header

dbstk debugp42 |v call stack

dbstop debugpd2 |v set stops on all linesin namelist

dbstopme debugp42 |v set stops on current definition if y.

dbtrace debugp42 |v trace control

ddcheck dd p41 Vv check response, display any error message

ddcnm dd p41 % column names selected by ddsel

ddcent dd p41 v rowcount of last ddsgl command

ddcol dd p41 v column names in the table

ddcom dd p41 % commit transaction

ddcon dd p41 v connect to data source

dddis dd p41 v disconnect from data source

ddend dd p41 % end sgl statement started with ddsel

dderr dd p41 v error info on last command (name, source,

warning, msg)




ddfch dd p41 % as ddfet, but with datain columns

ddfet dd p41 % fetch next record from selected data

ddrbk dd p41 v rollback transaction

ddsel dd p41 % prepare and execute sgl statement
(selection)

ddsql dd p41 % prepare, execute, and end sl statement

ddsrc dd p41 Y data source names available from ODBC
manager

ddtbl dd p41 v selection handle for tables in data source

ddtrn dd p41 v begin transaction

ded random p64 |v deal x. itemsfromy. (no repetition)

dealx random p64 |v deal x. indicesfrom list y. (no repetition)

deb stringsp71l |v delete extra blanks

def stdlibp70 |c . (explicit definition)

default misc p55 Y set default value

define stdlibp70 |a : 0 (explicit definition script form)

delstring stringsp7l |v delete occurrences of x. fromy.

destroy [select p51 |v destroy select form

detab convert p37 |v remove tab stops

dev statfns p69  |v deviation from mean

dfh convert p37 |v decimal from hex

dfr trig p74 v degrees from radians

diff misc p55 % second differences

dir dir p43 % directory listings

dircompare dir p43 v compare filesin directories

dirfind dir p43 % find name in directory




dirpath dir p43 % directory paths

dirs dir p43 % browse filesin directory

dirss dir p43 % directory string search

dirssrplc dir p43 % directory string search and replace

dirtree dir p43 v get filenames in directory tree

dirused dir p43 v get count and space of filesin directory
tree

discreterand statdist p68 |v random numbers in a discrete distribution

dib stringsp7l |v delete leading blanks

ditb stringsp71l |v delete leading and trailing blanks

ditbs stringsp7l |v delete multiple leading and trailing blanks

do stdlibp70 v name for ".

drawbox writep79 |v draw box (outline or solid)

drawgraph writep79  |v draw graph (from wmf file)

drawline writep79 |v draw line

drop stdlibp70  |v name for }.

dropafter stringsp71l |v drop after x. iny.

dropto stringsp7l |v droptox.iny.

dstat statfnsp69 v descriptive statistics

dtb stringsp7l |v delete trailing blanks

dtbs stringsp7l |v delete multiple trailing blanks in text

dyad stdibp70  |n integer 4

each stdlibp70 |a each (&.>)

empty stdlibp70  |v return empty result (i.0 0)

endpage writep79  |v end page

endprint writep79 |v end print job




erase stdlibp70 v erase namelist

every stdiibp70 |a every (&>)

expand stdlibp70  |v boolean expand

expandby format p46 |c expand data with agiven value

expandn format p46 |v expand data at every nth item

exponentialrand | statdist p68 |v random numbers in an exponential
distribution

EAV stdlibp70 |n ascii 255 character

fappend files p45 % append text to file

fappends files p45 v append string to file

fc dil p44 v float conversion

fcompare compare p36 |v compare two text files

fcopynew files p45 % copiesfilesif changed

fcopynews files p45 v copiesfiles as strings if changed

fdir files p45 % file directory

ferase files p45 % erases afile

fetch stdlibp70  |v name for {::

fexist files p45 % test if afile exists

fh dil p44 % free header

firstones parts p60 v first 1'sin partition

fitrectO1 isigraph p48 |v fit rectangle datato 0 1

fitrect1l isigraph p48 |v fitrectangledatato 11

fit01 isigraph p48 |v fit datatorangeO 1

fitll isigraph p48 |v fitdatatorange 11

flatten format p46 |v flatten array to a character string




fmt format p46 |v format a numeric matrix, various format
specs

fmtlines publish p63 |v format lines of J code

fmtscript publish p63 |v format script

fmtscriptto publish p63 |v format script

fold format p46 |v fold text to width

foldpara text p73 % fold single paragraph

foldtext text p73 Vv fold text to given width

fread files p45 % read file

freadr files p45 % read records from flat file

freads files p45 % read file as string

freplace files p45 % replacetext infile

fregcount statfnsp69 |v frequency count

fselect files p45 v file selection dialog

fsize files p45 % return file size

fss files p45 % file string search

fssrplc files p45 v file string search and replace

fstamp files p45 % returns file timestamp

fstringreplace  |stringsp7l |v file string replace

fview files p45 v view file

fwrite files p45 % write text to file

fwrites files p45 % write string to file

FF stdlibp70 |n formfeed character

FIXFONT sysenv p72 |n fixed space font (used in session windows)

gammarand statdist p68 |v random numbers in a gamma distribution

gbitmap isigraph p48 |v bitmap viewer using isigraph control




gbrush isigraph p48 |v set brush color

gclear isigraph p48 |v clear graphics window
gdarc graphp47 |v draw arc

gdarcO1 graphp47 |v drawarcin0011

gdchord graphp47 |v draw chord

gdchordO1 graphp47 |v draw chordin0011
gdcolor graphp47 |v set color

gddraw graphpd7 |v wrapper for draw methods
gdellipse graph p47 v draw €llipse

gdellipse0l graphp47 |v draw ellipsein0011
gdlines graphpd7 |v draw lines

gdlinesO1 graphp47 |v draw linesin0011
gdopen graphp47 |v open/clear graphics window
gdpen graphp47 |v set pen size and style
gdpencolor graphp47 |v set pen color

gdpie graphp47 |v draw pie-shaped wedge
gdpie0l graphp47 |v draw pie-shaped wedgein0011
gdpixel graph p47 v draw pixel

gdpixel01 graphp47 |v draw pixel in0011
gdpolygon graphp47 |v draw

gdpolygon0O1 graphp47 |v drawin0011

gdrect graphp47 |v draw rectangle

gdrectO1 graph pd7 |v draw rectanglein0011
gdroundr graphp47 |v rounded rectangle
gdroundrO1 graphp47 |v rounded rectanglein001 1
gdshow graph pd7 |v show graphics




geomean statfnsp69 |v geometric mean

getdate datespd0 |v get date from character string

gethue viewmat p76|v generate color from color set

ofit isigraph p48 |v fit data to graphics window

gh dil p44 % allocate header

glines isigraph p48 |v display line connecting points

gopen isigraph p48 |v open graphics window

gpen isigraph p48 |v set pen color [;width,styl€]

gpolygon isigraph p48 |v draw polygon given points

grayscale isigraph p48 |v generate grayscale

grgb isigraph p48 |v set color values

groupndx numeric p58 |v group indicesof y. in x.

gscale isigraph p48 |v scale from (-1,1) to (0,1000)

gshow isigraph p48 |v { parent} gshow graph

harmean statfnsp69 |v harmonic mean

hex convert p37 |a create verb for hex calculation

hexdump format p46 |v show text as hex and ascii characters

hfd convert p37 |v hex from decimal

hue bmp p32 % generate color from color set

hue isigraph p48 |v generate color from color set

hueRGB isigraph p48 |v generate color from RGB color se

ic dil p44 % integer conversion

indegrees trig p74 a convert function to use degrees:

index misc p55 v index whereresultis 1 if not found,
instead of #x.

inrange validate p75 |v (low, high) inrange data




intO1 numeric p58 |v interval inn stepsfrom 0to 1 (= steps 0
1,n)

inverse stdlibp70 |a inverse (™:_1)

isbalanced validate p75 |v pair isbalanced string

isboolean validate p75 |v dataisal Oor 1

isboxed validate p75 |v is boxed

ischaracter validate p75 |v datais character

iscomplex validate p75 |v data is complex

iscounter validate p75 |v datais non-negative integer (counting
number)

isdate validate p75 |v isdate (asyyyy mm dd)

isinteger validate p75 |v dataisall integer

ismatrix validate p75 |v datais amatrix

isnumeric validate p75 |v datais numeric

isotimestamp datesp4d0 |v format time stamps as: 2000-05-23
16:06:39.268

isreal validate p75 |v dataisall real

isscalar validate p75 |v dataisascalar

isunicode validate p75 |v datais unicode

isunique validate p75 |v data has no duplicates

isvector validate p75 |v datais avector

IFCONSOLE sysenv p72 |n if aconsole front end

IFJAVA sysenv p72 |n if aJavafront end

IFUNIX sysenv p72 (n if UNIX

IFWINCE sysenv p72 |n if Windows CE

IFWINNT sysenv p72 |n if Windows NT,2000,XP

IFWIN32 sysenv p72 (n if Windows (9x,ME,NT,2000,XP)




jaddonpath sysenv p72 |v adds path to addons

jappend ifilesp4d9 |v append to jfile, (<i.2 3) jappend 'dat’

jconfigpath sysenv p72 |v adds path to user configuration files

jcreate ifilesp49 |v create jfile, jcreate 'dat’

jdup ifilesp4d9 |v duplicate jfile, 'new’ jdup 'dat’

jerase ifilesp49 |v erasejfile, jerase 'dat’

jhostpath sysenv p72 |v converts path name to use host path
separator

join misc p55 % join boxed items

jread [files p49 read jfile, jread 'dat’;2

jreplace [filespd9 |v replacein jfile, ('new value';123) jreplace
'dat’;2 5

|Size ifilesp49 |v return size of jfile, jsize 'dat’

jsystemdefs sysenv p72 |v loads appropriate netdefs or hostdefs

jsystempath sysenv p72 |v adds path to J system directory

Jtemppath sysenv p72 |v adds path to directory for temporary files

juserpath sysenv p72 |v adds path to user's directory

JIX sysenv p72 |n 1if -jijx parameter (i.e. don't create ijx
window)

kcreate kfilesp53 |v createfile

kdir kfilesp53 |v keyword directory

kerase kfilesp53 |v erasefile

keycreate keyfiles p52 |v createfile

keydir keyfiles p52 |v keyword directory

keydrop keyfiles p52 |v drop keywords

keyerase keyfiles p52 |v erasefile

keyread keyfilesp52 |v read data




keyreadx keyfiles p52 |v read extra data

keywrite keyfiles p52 |v write data

keywritex keyfilesp52 |v write extra data

key new keyfiles p52 |v make new components

kread kfilesp53 |v read data for keyword
kurtosis statfnsp69 |v kurtosis

kwrite kfilesp53 |v write date for keyword
|astones parts p60 v last 1'sin partition

|eaf stdlibp70 |a leaf (L:0)

Ifp parts p60 % lengths from partition

linsert numeric p58 |v linear insert x. (default 2) stepsintoy.
list stdlibp70 v list data formatted in columns
[just stringsp7l |v left justify

Irep myutil p56 |v linear representation

Isfit statfnsp69 |v |east-squares fit

LF stdlibp70 |n linefeed character

makeframe writep79 |v make aframe

map Imf p50 % map afile

max statfns p69  |v maximum

mean statfnsp69  |v arithmetic mean

median statfnsp69 |v median

mema dil p44 % memory allocate

memf dil p44 % memory free

memr dil p44 v memory read

memshare [mf p50 % share memory with a process
memshareclose |jmf p50 % close memory shared with memshare




memw dil p44 % memory write

mfv convert p37 |v matrix from vector

midpt statfns p69  |v index of midpoint

min statfns p69  |v minimum

monad stdiibp70  |n integer 3

nameclass stdlibp70 v namefor 4!:0

namelist stdlibp70 v namefor 4!:1

names stdlibp70 |v formatted namelist

nappend nfilesp57 |v append tofile

nc stdlibp70 v name for 4!:0

nfmt format p46 |v simple numeric formatter

nl stdlibp70 v selective namelist

normal prob statdist p68 |v probability of successin normal
distribution

normalrand statdist p68 |v random numbers in a standard normal
distribution,

noun stdlibp70 |n integer O

nread nfilesp57 |v read file

nubcount misc p55 v nub + count

nwrite nfilesps57  |v writeto file

on stdlibp70 |c name for @:

OR dil p44 % bitwise OR (|)

pack pack p59 % package namelist

packlocale pack p59 v package locales

partition parts p60 v partition items (1 marks new item)

pathname misc p55 % split DOS name into path;name




pcompare pack p59 % compare two packages

pd plot p61 % plot driver

pdef pack p59 v package define

perm statfnsp69 |v permutations of sizey.

pex pack p59 v remove namelist from package

pfl parts p60 v partition from lengths

pget pack p59 % return value of name in package

pi trig p74 n |pi

pick stdlibp70  |v pick (>@{)

plot plot p61 % standard plot

poissondist statdist p68 |v discrete values for poisson distribution

poissonprob statdist p68 |v probability of successin poisson
distribution

poissonrand statdist p68 |v random numbers in a poisson distribution

polygon isigraph p48 |v vertices of aregular polygon

pps myutil p56 |v Set print precision

prep myutil p56 |v parenthesi zed representation

preverse parts p60 % partioned reverse

preview writep79 |v preview page

print print p62 % print text

printfile print p62 % print file

printfile2 print p62 % print file in 2-up mode

print2 print p62 v print text in 2-up mode

prompt misc p55 % prompt for input

psel pack p59 % select namelist from package

pset pack p59 v merge new into old




psort parts p60 % partioned sort

psum parts p60 v partioned sum

psumscan partsp60  |v partioned sumscan

publish publish p63 |v interactive publisher

PROFILE sysenv p72 |n name of profilefile

PROFONT sysenv p72 |n proportional font (used in forms)

guote convert p37 |v guote text

randomize numeric p58 |v sets arandom value into random link

randomize random p64 |v sets arandom value into random link

rand0O1 random p64 |v generate y. random numbersin interval
(0.1)

rand11 random p64 |v generate y. random numbersin interval
(11)

range numeric p58 |v range from ato b [in steps of c]

readbmp bmp p32 % read bitmap file, returning RGB data

readbmphdr bmp p32 % read header from bitmap file

readcsv csv p39 % reads csv file into a boxed array

recur numeric p58 |v solves recurrence r(i)=a(i)+r(i-1)* m(i-1)

regression statfns p69  |v multiple regression

rfd trig p74 % radians from degrees

rjust stringsp71 v right justify

rotate isigraph p48 |v rotate angle by given amount

round numeric p58 |v round y. to nearest x. (e.g. 1000 round
12345)

rounddist numeric p58 |v round y. to nearest x. preserving total

roundint numeric p58 |v round to nearest integer

rows stdlibp70 |a rows ("1)




rplc stringsp7l |v replace charactersin text string

ruler format p46 |v formatted ruler

runindices parts p60 v indices from run lengths

runlengths parts p60 % lengths of each run

rxall regex p65 |v regex equivalent of { (all matches)

rxapply regex p65 |v apply verb to pattern

rxcomp regex p65 |v compile pattern

rxcut regex p65 |v cut string into nomatch/match list

rxeq regex p65 |v regex equivalent of -:

rxerror regex p65 |v last regex error message

rxE regex p6s  |v regex equivalent of E.

rxfirst regex p65 |v regex equivalent of {.@{ (first match)

rxfree regex p65 |v free pattern handles

rxfrom regex p6s  |v matches from string

rxhandles regex p65 |v list pattern handles

rxin regex p65 |v regex equivalent of e.

rxindex regex p65 |v regex equivalent of i.

rxinfo regex p65 |v info on pattern handles

rxmatch regex p65 |v single match

rxmatches regex p65 |v all matches

rxmerge regex p65  |v replace matchesin string

rxrplc regex p65 |v search and replace

RGB rgb p66 % convert between color triples and RGB
values

script stdlibp70 |v load script, cover for 0!:0

scriptd stdlib p70 load script with display, cover for 0':1




scriptform misc p55 % script representation of names

sdaccept socket p67 |v accept connection

sdasync socket p67 |v set up async connection for the socket

sdbind socket p67 |v bind socket

sdcheck socket p67 |v check socket for errors

sdcleanup socket p67 |v initialize winsock

sdclose socket p67 |v close socket

sdconnect socket p67 |v connect to the socket

sdgethostbyaddr |socket p67 |v returns a name from an address

sdgethostbyname|socket p67  |v returns an address from a name

sdgethostname  |socket p67 |v returns host name

sdgetpeername  |socket p67 v returns address this socket is connected to

sdgetsockets socket p67 |v returns all socket numbers

sdgetsockname  |socket p67 v returns address of this socket

sdinit socket p67 |v initialize winsock

sdioctl socket p67 |v read or write socket control information

sdionread socket p67 |v get number of bytes available for reading
socket

sdlisten socket p67 |v set up listener for the socket

sdrecv socket p67 |v read data

sdrecvfrom socket p67 |v read data from

sdselect socket p67 |v find sockets that need work

sdsend socket p67 |v send data

sdsendto socket p67 |v send data

sdsetsockopt socket p67 |v sets the value of a socket option.

sdsockaddress  |socket p67 |v returns address




sdsockerror socket p67 |v retrieve socket error code

sdsocket socket p67 |v creates a socket

setrl random p64 |v set random link

share [mf p50 % share amapped file

show misc p55 v show names using linear representation

showmap Imf p50 Vv show all mappings

sign stdlibp70 |a sign (*)

sin trig p74 % sin

sind trig p74 v sinin degrees

sinh trig p74 % sinh

skewness statfnsp69  |v skewness

smoutput stdlibp70 v output to session

snap myutil p56 |v names snapshot

sort stdlibp70 v sort up

spdev statfnsp69 |v sum of products of deviations

split stdlibp70 |v split head from tail

sgzint format p46 |v squeeze list of positive integers into short
form

sgzrun format p46 |v squeeze list of numbers into short form

Ss stringsp7l |v string search

ssdev statfnsp69 |v sum squares of deviation

startpage writep79 |v start page

startprint writep79  |v initialize print job

stddev statfns p69  |v standard deviation

steps numeric p58 |v stepsfrom ato b in c steps

stringreplace stringsp7l |v replace charactersin text string




subs misc p55 C substitution

symget dil p44 % get address of locale entry for name

symget dil p44 v set array as address

SYSTEM sysenv p72 |n path to J system directory

table stdlibp70 |a  |functiontable

take stdlibp70  |v name for {.

takeafter stringsp7l |v take after x. iny.

taketo stringsp71l |v taketo x.iny.

tan trig p74 v tan

tand trig p74 % tan in degrees

tanh trig p74 % tanh

time myutil p56 |v time

timespacex myutil p56 |v time and space for expressions

timestamp datespd0 |v format time stamps as. 23 May 1998
16:06:39

timex myutil p56 |v time expressions

toCRLF stdlibp70  |v converts character stringsto CRLF
delimiter

todate datespd0 |v converts day numbers to dates

todayno datesp40 |v converts dates to day numbers

toHOST stdlibp70 |v converts character strings to Host delimiter

toJ stdlibp70  |v converts character strings to J delimiter
(linefeed)

tolist misc p55 v convert boxed list to LF delimited list

tolist myutil p56 |v convert boxed list to LF delimited list

tolower stdlibp70 |v convert text to lower case

topara text p73 Y convert text to paragraphs




toss random p64 |v pick x. itemsfromy. (with repetition)

tossx random p64 |v pick x. indices from list y. (with repetition)

toupper stdlibp70 v convert text to upper case

tree myutil p56 |v tree representation

tsdiff datespd0 |v differences between pairs of dates.

tsrep datesp40 v timestamp representation asa single
number

type stdlibp70 v object type

TAB stdlibp70 |n tab character

TEMP sysenv p72 |n path to temporary directory for temporary
files

unmap [mf p50 % unmap a mapped file

unmapall [mf p50 % unmap all mapped files

UNAME sysenv p72 |n name of UNIX o/s

USER sysenv p72 |n path to user's directory

valdate datesp4d0 v validate dates

var statfns p69  |v variance

verb stdibp70  |n integer 3

vim convert p37 |v vector from matrix

viewbmp bmp p32 % bitmap viewer using isipicture control

viewmat viewmat p76 v view matrix in isigraph control

viewrgb bmp p32 % view numeric matrix of RGB data

wcsize stdlibp70 v size of execution window

wd winlib p78 |v main window driver, name for 11!:0

wdbox winlib p78 |v box wd argument

wdcenter winlib p78 |v center form on another




wdclipread winlib p78 |v read clipboard

wdclipwrite winlib p78 |v write to clipboard

wde winlib p78 |v aswd but displays error and signals break

wdfit winlib p78 |v fit form in window

wdget winlib p78 |v get values from matrix, e.g. wd'q

wdhandler winlib p78 |v wd handler

wdinfo winlib p78 |v information box

wdisparent winlib p78 |v return 1 if a parent window

wdmenu menup54 |v provide a pop-up menu

wdmove winlib p78 |v position window, relative to side of screen

wdpclose winlib p78 |v close parent window

wdgshow winlib p78 |v display result of wdq

wdquery winlib p78 |v query box

wdreset winlib p78 |v reset window driver

wdsel ect winlib p78 |v selection box

wdstatus winlib p78 |v put status message on screen

wdview winlib p78 |v text viewer

weekday datesp40 v returns weekday from date, 0O=Sunday ...
6=Saturday

winconst winapi p77 |v look up Windows constants

winset winapi p77 |v set values of windows constants

win32api winapi p77 |a look up Win32 API declaration, returning
verb

win32apir winapi p77 |a win32api, except verb returnsfirst element
of call result

write writep79  |v write text (see syntax below)

writebmp bmp p32 % write bmp file from RGB data




writecsv csv p39 % writes aboxed array to acsv file
xfmt format p46 |v format extended integers

xtab print p62 Vv remove tab stops from character string
xtabline print p62 % remove tab stops

XOR dil p44 v bitwise XOR (")




Script Listings

Short Name Full Name

bmp p32 system\packages\graphics\bmp.ijs
colibp33  |system\main\colib.ijs

colorl6 p34 |system\packages\color\colorl6.ijs
colortab p35 | system\packages\color\colortab.ijs
compare p36 | system\main\compare.ijs

convert p37 |system\main\convert.ijs

coutil p38 | system\main\coutil.ijs

csv p39 system\packages\files\csv.ijs
datespd40 | system\main\dates.ijs

dd p41 system\main\dd.ijs

debug p42 | system\main\debug.ijs

dir p43 system\main\dir.ijs

dil p44 system\main\dll.ijs

files p45 system\main\files.ijs

format p46 |system\main\format.ijs

graph p47 | system\classes\graph\graph.ijs
Isigraph p48 |system\packages\graphics\isigraph.ijs
ifilesp49  |system\packages\files\jfiles.ijs
|mf p50 system\main\jmf.ijs

|select p51 |system\classes\input\jselect.ijs
keyfiles p52 |system\packages\files\keyfiles.ijs
kfilesp53 |system\packages\files\kfiles.ijs
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menu p54

system\packages\winapi\menu.ijs

misc p55

system\main\misc.ijs

myutil p56

system\main\myutil.ijs

nfiles p57

system\packages\files\nfiles.ijs

numeric p58

system\main\numeric.ijs

pack p59

system\main\pack.ijs

parts p60

system\main\parts.ijs

plot p61

system\classes\plot\plot.ijs

print p62

system\packages\print\print.ijs

publish p63

system\packages\publish\publish.ijs

random p64

system\packages\stats\random.ijs

regex p65

system\main\regex.ijs

rgb p66

system\packages\color\rgb.ijs

socket p67

system\main\socket.ijs

statdist p68

system\packages\stats\statdist.ijs

statfns p69

system\packages\stats\statfns.ijs

stdlib p70

system\main\stdlib.ijs

strings p71

system\main\strings.ijs

sysenv p/2

system\main\sysenv.ijs

text p73

system\main\text.ijs

trig p74

system\main\trig.ijs

validate p75

system\main\validate.ijs

viewmat p76

system\classes\view\viewmat.ijs

winapi p77

system\packages\winapi\winapi.ijs

winlib p78

system\main\winlib.ijs

write p79

system\packages\print\write.ijs




Development Environment

Menu Commands p83
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Menu Commands

Several menu commands invoke J sentences, which typically execute verbsin thej
locale. These are as follows:

Menu

Shortcut

Verb

File]New Class

filenewform"''

File|Print

Ctrl+P

fileprint "'

Edit|lnput Log



Ctrl+D

editinputlog "'

Edit|Find

Ctrl+F

editfind "'

Edit|Find in Files

Ctrl+Shift+F

fif "'

Edit|Configure

config "'

Run|Project Manager



Ctrl+B

proj ect manager '

Run|Debug

Ctrl+K

debug "'

Run[HTML Publish

publish "'

Studiol|Labs

lab "'

Studiol]Advance



lab O

Studio|Chapters

lab 1

StudiolAuthor

lab 2

Studio|Options

lab 3

Studio|Demos

denos '

{ none}

Ctrl+F1



help "'
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Component Files (jfiles)

Jilesare component fi | es for Jdata. A jfile can be thought of as aboxed list
which is stored on file. An element of the boxed list isreferred to as a component,
and can store anoun of any type, shape or size. File components are numbered
sequentially from O upwards.

To access the system (assuming you are using the standard profile):

load '"jfiles’

Thispopulatesalocalej fi | es with utility functions, and defines the following
verbsinthez locae:

jcreate
j erase

j append

j read

j repl ace
j dup

j size

You create afileusingj create.

j append adds new items to the file. Each item added to thefile is stored in anew
component. Several items can be added to thefile at atime.

j read readsitemsfromfile, and j r epl ace replacesitemsonfile.
j dup duplicates afile, and j si ze returnsits size.

You can refer to afile either by its file name, or by itsfile handle. The default file
extension is .ijf - thisisused if no file extension is given.



Y ou cannot delete components once created. If you need to reclaim space no
longer required, either replace the components with empties, or else duplicate the
file, copying only the components required.

Createfile

jcreate

create afile. The right argument is the filename. Any existing file is overwritten.
Theresultis1if successful, else 0. For example:

jcreate 'nydata'
1

Note that since the file extension was not specified, this actually creates afile
named mydata.ijf.

Read and writefile

jappend

append to file. The left argument is a boxed list, with each item in the list stored in
anew file component. An open noun is treated as a single boxed item. The right
argument is the filename. The result is the new component numbers created. For
example:

"header' | append 'nydata’

0

('recl' ;'rec2') jappend 'nydata’
12

(< <\1 2 3) jappend 'nydata’
3

(2 2%$10 20 30 40) jappend 'nydata'
4
jread

read file. The right argument is the filename, linked with one or more component
numbers. The result has the same shape as the component numbers. For example:



> jread 'nydata' ;4
10 20
30 40

jread 'nydata';i.5
S IR R L LT - +
| header|recl|rec2| +-+---+----- +| 10 20|
| | | [11]1 2|1 2 3|]|30 40|
I I I | +- 4ot oo +| I

jread 'nydata';i.2 2

S IR I +
| header|recl |
S IR I +
|rec2 |+-+---+----- +|
I 111 2|1 2 3]|
| | +-+---+----- +|
S IR I +
jreplace

replace in file. The result is the components replaced. For example:

(1000; " abcde') jreplace '"nydata';1 2

12

jread 'nydata';i.3
+-- o - o - B +
| header | 1000| abcde|
+-- o - o - B +

The left argument is reshaped if necessary to match the componentsin the right
argument. For example, the following replaces components 1-3, each with the
word"' reserved' :

"reserved' jreplace 'nydata' ;1 2 3
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Utilities

jdup

duplicate file. The left argument is the new filename; if elided, thefileis
duplicated in place. The right argument is the source filename, optionally linked
with one or more component numbers to be copied to the new file, in the order
given. By default, the entire file is duplicated. The result is the number of
components written. For example:

'newdata’ jdup 'nydata’

"newdata’ jdup 'nydata';2 0 1

jSize

size of file, as 4 numbers:
starting component number (0)
number of components

length of file in bytes (same asresult of 1! : 4)
amount of free space that could be recovered by duplicating the file

For example:

j size 'newdat a’
0 51312 0

jerase
erasefile, for example:

j erase 'newdat a'
1



File handles

You can refer to afile either by its filename, or by itsfile handle if you have
aready opened the file. For most purposes we recommend using the filename.
However, if you have a great deal of file activity, you may find it faster to open the
filefirst, then use the file handle; this means the system does not have to open and
closethefile each timeit is accessed. The utilitiesj open andj cl ose inthejfiles
locale can be used for this purpose. For example:

h=. jopen_files_ 'nydata

... processfile using handleh. . .
jclose files_h
1

File structure
Each file is structured as a header record, followed by data. The header record is as
follows:

[O] version

[1] starting component

[2] number of components
[3] filelength

[4] directory pointer

[5] freelist pointer

[6] sequence number

Freelist

Each component is stored in its 3!:1 representation in a space that is a power of 2.
This means that on average, the representation fills 75% of the space alocated, and
allows some space for growing replaces. If the space required on replacement is
less than half the space allocated, then the balance is freed up.

If you replace a component with a noun of smaller size, then this may result in



some unused space. The system keeps track of thisin the fredlist, and attempts to
reuse it where possible. The total free space available is given in the fourth element
of theresult of j si ze, and thisis the space that would be freed by duplicating the
fileusing j dup.



Keyed Files (keyfiles)

A keyed fileis aJcomponent file in which the components are accessed using
keywords.

A keyword may be any character string.

L oad the keyed file system with:
| oad ' keyfil es'

This defines the main functions:

keycreate

createfile

keydir

keyword directory
keyerase

erasefile

keyread

read datafor keyword
keywrite

write date for keyword

read: if keyword not found, return " else return value
write: if data=" then keyword is deleted



Examples:
keycreate 'nmydata’

1
"Peter Rabbit' keywite 'nydata';' nane'
'Lake District' keywite 'nmydata';'l oc’
keydir 'nydata'

| oc nane

keyread 'nydata';'|l oc'
Lake District
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Find in Files

Ctrl+Shift+F or menu item Edit|Find in Files starts the Find in Files utility

Y ou can search for simple text, or more complicated patterns with a Regular
expression. The Regex button selects the regular expression search; thisis
automatically enabled when you use the Insert button to insert components that
match certain characters, strings, or J-related strings. You can also searchin
specific contexts, such as assignment or use of names.

If you have projects created by the Project Manager, Find in Files loads with the
current Project files in the search path. Y ou can select other projects to search.

If Find in Filesis open and you change the current Project in Project Manager, the
change is not reflected immediately in Find in Files. To change to the new Project,
select menu Options|Refresh Project.

Otherwise, you can search through folders. In this case, you can specify thefile
types to search, and the folders to search. Customize these by pressing the buttons
next to the selection boxes.

Run a search by pressing Enter or Find.

Open afile by putting the caret on aline and pressing Open.
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Printing

Printing from Jis handled by the print package. Load with:
| oad 'print’

This defines utilities in the jprint locale, plus the following user definitions:

print

print text

printfile

print file

print2

print text in 2-up mode
printfile2

print file in 2-up mode
verb: print

form: opt print data

where opt is an optional list separated by semicolons:

ascii [1/0]

set ascii box-drawing characters on|off



font fontspec

set font

fontsize points

set fontsize

filename

set filename text

fit

fit text to page width

header text

set header text

footer text

set footer text

land | landscape

set landscape mode (default is portrait)

ruler

add ruler to top of each page (use with fixed pitch font)
verb: printfile

form:opt printfile files

Options are as for print, except the filename is set automatically
verbs: print2 printfile2

These verbs are the same as print and printfile, except that the page is printing in
landscape mode, 2 pages per sheet. For example, thisis good for printing script



files.

Options are as for print, except that fit, land and landscape are ignored, and there is
anew option:

cols
set columns, default 80
Default fonts and options can be set in menu Edit|Configure|Print.

Thefont for 2-up printing should be fixed pitch and around 7-7.5 point. "Lucida
Console" 7.25 bold isgood if available - use oem if your printer supportsit, else
ansi.

The ruler option uses the current session box-drawing characters. Choose a box-
drawing font, or include the 'ascii' option.

Examples:
"font arial 12;land;footer just testing' print i.3 45

“ascii;font "courier new' 14' print ;/i.3 45

‘fontsize 7.5;land;ruler’ printfile
' syst eml exanpl es\ dat a\ orders. prn’

printfile2 'system mai n\pack.ijs’
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Overview

Debug is an extension to the facilities provided by the debug foreign conjunction.
After Debug isturned on, then if execution is halted because of a stop or execution
error, the Debug window shows the current execution environment.

Panels in the Debug window show the code being executed, the stack, and values
of various names:

any watch names
the arguments of the current definition

any names on the current line of code.

For an introduction to Debug, see the Debug lab.
For information on the debug foreign conjunction, see the Dictionary entry for the

13! : x family, and script syst eml mai n\ debug. i j s.

Load Debug

To load Debug, use menu Run|Debug..., or press Ctrl-K when the J session has
focus.

Thisloads the debug.ijs script, displays the Debug window, enables suspension
(dbr 1), and sets the debug latent expression (dblxs) to run the verb debug in the



jdebug locale.

Then run your program. If execution is halted because of a stop or execution error,
the execution state is shown in the Debug window. Several commands let you step
through the execution session.

To turn Debug off and disable suspension, close the Debug window.

Debug Settings

Debug is active when suspension is on, and the debug latent expression is set. The
Debug window is displayed when Debug is activated, so this provides avisual
indication that Debug is active.

However, if you change either of these directly, for example, by entering:

dbr O

then Debug will no longer be active, even if the Debug window is still displayed.
Y ou can reactivate Debug by pressing Ctrl-K.
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Verbs

Debug is an addition to the definitions in script system\main\debug.ijs, which can
be loaded as follows:

| oad ' debug'

This script is loaded when you press Ctrl-K to run Debug.

The script defines:

dbg turns Debug on (dbg 1) or off (dbg 0)

dblocals |displayslocal names on the stack

dostack | displays the stack

dbstop sets stopson al linesin alist of names

dbstopme | sets stops in current definition

Verb dbg



To turn Debug on, enter:

dbg 1 NB. sane as Crl-K

To turn Debug off and disable suspension, enter:

dbg O NB. sane as cl osing Debug w ndow

Verb dblocals

Displaysloca names on the stack, for example:
dbl ocal s

| |+ - - - 4]
| Ila 123
| 4]

| Ty 1

R

+
| run| +--+-+ |
| Ilc 3] |
|
I
I

I Iy |

| | +--+-+

Verb dbstack

Displays the current stack, for example:

dbr 1

pl us=. +

plus / 'abc’

dbst ack'"'

T e T S S IR +----+
| nanme| en| I n| nc| args || ocal s| susp|
T e T S S IR +----+
| plus[3 |0 |3 |+-+-+] =

I || | [lblcl] I I

I I T I I



Verb dbstop

Thisisaconvenient way of setting stopson all linesin alist of names, for
example:

dbstop 'accpay i ntm vrep'

Is equivalent to:
dbss (dbsq''), ';accpay *:*;intm*:*;vrep *:*'
Using dbstop does not change any other stop settings, except that to clear all stops,

enter:

dbstop' '

Verb dbstopme

Thisisaconvenient way of setting stops on the current definition. If the argument
Is non-zero (with same meaning as the if. control word) and suspension is on, then
al linesin the current definition are stopped, for example:

foo=: 3: 0
dbst opne y. >2 NB. stop foo if y.>2

j..

Using dbstopme does not change any other stop settings.



Commands

In the code panel of the Debug window:

marks the suspended line, same asthe initia run line.

marks the run line, if moved back from the suspended line.

marks a stop on a specific line.

| marks a stop on all lines.

Toolbar Commands

Command Shortcut Description

marks the run line, if moved forward from the suspended line.

p9l



run

step into

step over

step out

cutback

back

refresh

F5

F6

Enter, F7

F8

continue execution at the run line.

continue execution at the run line, stopping on the
next line, or on thefirst line of any definitions on
therunline.

continue execution at the run line, stopping on the
next line, or earlier stop..

continue execution at the run line, stopping on the
next line of the calling function. Does not stop
again in the current definition, except where stops
have been set.

cuts back stack to calling function.

move run line back one line. Does not undo
sentences already executed.

refresh Debug window, and restore run line to
suspended line.



forward

stop hame

stop manager

watch manager

edit

clear

help

move run line forward one line. Does not execute
therun line.

set stops on al lines on name at cursor position, or,
iIf the entire line is selected, on al names on the
line. If successful, highlights the name, or entire
line of code.

manage the stop settings.

manage the watch names.

open script window with the current definition.

reset stack and clear the Debug window. Leaves
suspension on.

This help.

Other Commands (not on Toolbar)



stop line

FO

toggle stop on line at the cursor position.

»
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Stops

Y ou can set and query stops using the foreign conjunctionsdbss (13!:3) and
dbsq (13!:2), and using the utilities dbstop and dbstopme.

Y ou can also set and view stops with Debug:

The stop name button in the Debug toolbar sets stops on all linesin the
selected name.

The Debug Stop Manager lets you set stops on any active definition.

For names whose definition has more than one line, Debug distingui shes between
stops set on specific lines (marked with *) and stops set on al lines (marked with
). For one-line definitions, only the "all lines" marker is used.

The namelist in the Stop Manager defaults to the selected definition (if any), and
the names on the stack. Select the In Locale checkbox to view names by locale.
Place the cursor on a name, and run the Stop Manager toolbar button to view that
name.

Notes

Comment lines are ignored when setting stops.
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Watch

Thewatch isalist of names that will be displayed at the top of the Debug window
values panel. Thelist is stored in noun WATCH_j debug_ .

Y ou can set the watch list from the Debug Watch Manager.

Y ou can also set the watch directly as a character string, or a boxed list of names,
for example:

WATCH j debug_=: 'cal ¢ data DEFS
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Projects Overview
A project file p96 lets you work with applications that are built from several

scripts. Y ou can specify which scripts are to be included in the application, which
are required for development purposes only, and how the application isto be built.

While the scripts are maintained individually during development, they can be
compiled into asingle output script for distribution/runtime/installation purposes.
Alternatively, you can specify abuild script that is run to create the fina
application, which may consist of several scripts.

The Project Manager p97 lets you work with project files. Run the Project
Manager from menu Run|Project Manager... or by pressing Ctrl-B.

Project files distinguish between scripts you write specifically for the project, and
library scripts distributed with the system that are needed in the project. The
project system automatically includes any files required by the scripts you specify.

Typicaly al thefilesin aproject, apart from library files, will be stored in asingle
directory, for example, a subdirectory of user\projects. Within the directory will be
aproject file, plus the project source scripts.

The project facilities require that you adhere to various naming and coding
conventions p100.




Project File

p96

A project fileisascript file with extension .ijp that defines the project. It is created

and maintained by the Project Manager p97.

A project file defines the following nouns:

PRIMARYFILES

Project-specific files, required for the application
PRIMARYLIBS

Standard libraries needed for the application
DEVFILES

Project-specific files, required for development only
DEVLIBS

Standard libraries required for development only
OTHERFILES

Other files accessible in Project Manager
TARGETFILE

Target file for the application
TARGETLOCALE

Target locale

TARGETHEADER



Header comments written to target file
TARGETEXTRA

Extra code appended to target file
BUILDOPTS

Build options (numeric list)
BUILDFILE

Specid build file

NOTES

Free-form notes

WINDOWS

Project open window positions
WINDOWSTATE

Project open window state

The distinction between PRIMARY or DEVELOPMENT is that when you create
an application from the project, only the primary files are used. The development
files are assumed to be required for development purposes only.

FILES refer to files specific to the project, and LIBSto library files that are
supplied with the J system. Library files are referenced by their short names. Note
that library files stdlib.ijs, colib.ijs and winlib.ijs are assumed to be always
available, and therefore do not appear in the selections for library files.

OTHERFILES isan additional list of files that you can access when using Project
Manager. For example, these include the project file itself, the target file (if
specified), and any other files that you want to access easily, but not load with the
project.

The project system uses the jproject locale for storing the project definitions.



However, the project scripts are loaded into the TARGETLOCALE or base locale
If not given.

TARGETFILE isthefile created when building the final application. If
TARGETLOCALE isgiven, the localeis set after any library files are |loaded.
TARGETEXTRA isan optional line of code to be appended to the targetfile,
typically to run the application when it is loaded. TARGETHEADER comments
are lines prefixed by NB. that are added to the top of the file. Use thisfor thefile
description.

BUILDOPTS configure the targetfile. BUILDFILE is an optional script file run
when building the application.

A project fileisaplain text file and can be edited directly, aslong as you preserve
the same names. Y ou should not add new definitions to the file, since the Project
Manager will overwrite them when you next use it. Instead, add any new
definitions to other script filesin the project.
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Project Manager

The Project Manager lets you work with project files. Run the Project Manager
from menu Edit|Project Manager... or by pressing Ctrl-B.

From the Project Manager dialog, open a project file by either:

selecting from the Project list
running menu File|New...
running menu File|Recent...

The Project list shows all files with extension .ijp found in the Look In folder and
its subfolders. If the project filename is the same as its folder name, for example,
mygraph\mygraph.ijp, then only the filename is shown.

Y ou should set Look In to point to the folders (directories) where you are creating
Jprojects. For example, the default Look In folder is user\projects. Y ou might then
create projects in directories such as user\projects\work, user\projectsitest etc.

Y ou can define and modify the Look In folders by pressing the >> button.
The menu File]Recent... shows the last 10 projects that have been loaded.

When aproject is open, use Load to load the project on top of existing definitions.
Select menu Project|Clean Load to reset the system, clearing out existing
definitions, and then load the project.

Select Project|Clean Load Primaries to reset the system, and then load the project
primary files only; thisis useful for testing the final application. The verb loadp
can also be used for this purpose.

Use menu Project|Build Options... to specify how the application isto be built. Use
menu Project|Build Application to build the application.

Notes
The Notes editbox in menu File|Notes is for free-form comments. These comments



are stored in the project file only, and do not appear in the final application.
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Project Manager Tabs

Source
The Sourcetab liststhe filesin the project. These are the scriptsin the project other
than library scripts.

Files in the same directory as the project file are shown without any directory path.
Other files have their directory paths.

Use the menu Options|Mark as Dev Only to mark a script as being for devel opment
only; its name is then shown followed by (d).

Required Files
If a source script depends on other scripts, for example, if it contains aline of the
form

| oad 'source\util\nyutil"’

then the required file will also be shown, with a name followed by (r) or (dr).

Thisfeature is primarily intended for library files. Typically, project sourcefiles
need not require other files, since it would be ssmpler to add them explicitly to the
sourcefilelist.

Library
The Library tab showsthe library filesin the project, aswell asthe library files that
are available. Files are shown with their short name only.

Aswith Source files, use the menu Options|Mark as Dev Only to mark files that
are for development only.

Required files have names followed by (r) or (dr). Unlike Source files, some
library files are expected to require other files.

Project
Here you can include any of the following four scripts; use the Add button to add
or modify one:



Target the target file used when Project Manager builds the application
Pre-Build ascript file that is run before Project Manager builds the target file
Post-Build ascript file that is run after Project Manager builds the target file
Test ascript file that is run when you press the Test button

Include a Target file whenever you want Project Manager to build the application
for you.

The Pre-Build and Post-Build scripts allow you to customize the behavior of
Project Manager's build routine. Also, if you do not want Project Manager to build
your application, you can nevertheless define one or both "build" scripts with your
own custom build routines.

Include a Test file so that you can test your application by pressing the " Test"
button.

Other

The Other tab shows any other files you may want to include in the project, for
example, thisis agood place to put additional test scripts, that may be loaded by
the project's Test script.
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Building Applications

Y ou build the application by clicking the Build button in the Project Manager and
Build Options dialogs.

Include Files

Y ou can choose whether to include or require files when building the targetfile;
"include" means the scripts form part of the target file, "require” meansthereisa
line of theform:  script_z_ < filenane'

written into the target file.

For applications that will be run when the J development system is loaded, you
would typically want to require any project libraries, and either include or require
project source.

For standalone files, you should require libraries only if you know that the
application will be run on your own machine, and so the library fileswill be
available. Otherwise, you should select to include al library files; in this case, any
library script referenced by the project will be included in the targetfile.

The standard libraries that are included in standal one applications are:
colib.ijs

loadlib.ijs

stdlib.ijs

winlib.ijs

The Librariesfor JDLL option excludes winlib.ijs from the standard libraries.
Build Options

The delete comments option removes al comments from your source files, except
only any comments that appear on consecutive linesin your first script.



If Load inlocaleis given as for example, "myloc”, the script will include aline:
cocl ass ' nyl oc’

after any standard libaries are loaded, and before the project files are |oaded.

If Append to fileisgiven, it is added as the last statement in the application. Use
thisto run the application when it is |oaded.
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Project Conventions

The project facilities require that you adhere to the following conventions:

. File extensions must be:

ordinary scripts
ijs

locked scripts
il

runtime scripts
ijr

project files
ijp

. Dependencies must be given in script files with lines of the form:
| oad ' dates regex strings'

where the verb is either | oad, r equi re or cor equi r e, and thefilesaregivenina
text string. Specifically, the first word on the line must be one of the allowed verbs,
and this must be followed by a character string. Blank separators are ignored.

Note that where dependencies are given in the right form, the project system will
automatically include the required files in the project.

There are no requirements as to project directories. However, it makes for easier
searching if you group the project subdirectoriesin a small number of directories.
For example, the recommended project directory is user\projects, and you might
then create subdirectories such as user\projects\mywork, user\projects\utils etc.



Also, you may wish to name project files with the same name as the directory,
since this simplifies the display in the Look In list box.

Since directories are searched for project files when you use the Project Manager,
you should avoid using directories where there are alarge number of subdirectories

not being used for projects. For example, you would typically not include projects
under the J system subdirectory.
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Locked Scripts (ijl files)

The J development system can load definitions from alocked script file. The
names defined by running a locked file can be used normally, but their definitions
are hidden from the user. A locked file normally has afile suffix of . i j 1. This
allows you to use proprietary or protected definitions within the framework of an

open J development system. Source islocked withverb 3! : 6, for exanpl e:
dat=. fread 'user\projects\util\nyapp.ijs' NB. read source

dat=. 3!:6 dat NB. | ock source

dat fwite "user\projects\util\myapp.ijl" NB. create ijl file

Thetext for abc.ij| isencoded and running it definesits verbs,adverbs, and
conjunctions as locked. L ocked definitions will not be disclosed by the J
interpreter. For example, createf oo.ij s andfoo.ij | withthefollowing
definitions:

| mean' abc’

plus =: 4 "X,y
mean =: 3 : '(plus/y.)%ty."’
plust=: +
meant =: plust/ % #
Loadandtestas: 0!':1 <'foo.ijs' | 0:1 < foo.ijl"
3 plus "abc’ | 3 plus "abc
| domain error: plus | | domain error: plus
| X. +y. | | 3 pl us' abc
mean ' abc’ | mean ' abc’
| domain error: plus | |domain error: plus
| X. +y. | | mean " abc’
131:0 [1 | 131:0 [1
mean ' abc’ | mean ' abc’
| domain error: plus | |domain error: plus
| X. +y. | | mean " abc’
| plus[: 0] I
131:1 "' | 131:1 "'
| domai n error |
| X. +y. |
| plus[: 0] I
| ( plus/y.) %ty. |
| mean[ 0] I
I
I



4 :

+/

131:0 [1
pl us
"Xty
meant f.

% #

131:0 [1
pl us
pl us
meant f.
meant
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Window Driver Overview

The JWindows interface is referred to as the Window Driver and provides access
under program control to many features of the Windows graphical and operating
system environment. It provides essentially two mechanisms for communication:

. you can send instructions and queries to Windows.
. Yyou can react to events signaled by Windows, such as the press of a button on a
form.

The verbswd and wdhandl! er defined in script filewi nli b. i j s provide these
mechanisms:

. wd isused to send instructions and queries to the Window Driver - and isthe
only way of doing so.

. wdhandl er isused to react to events signaled by Windows. It is the standard
way of doing so, but may be changed if required.

These verbs are defined in the standard profile when you load J.
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wd

Thisisdefined as:
wd=. 11!:0

wd is used monadically and takes an argument of a character string of one or more
statements, separated by semicolons. These statements are converted by the
Window Driver into the appropriate Windows function calls. Theresult is the
result of executing the last statement. Each statement is a command followed by
any required parameters.

Commands supported include:

. creation and use of Windows controlsto allow user input
. instructionsto the J session manager

. DDE and OLE linksto other Windows software

. accessto custom controls

. information queries

For details and alist of commands see the wd Commands help file.

The result of wd is the information requested, typically as a character string, or
empty if none. For example, the following gqueries the system metrics used by
Windows (screen width, screen height, x logical unitsand y logical units:

wd ' gm
640 480 8 16

This shows a 640 by 480 screen, with the base dialog font (used when creating
forms) being 8 pixels wide and 16 pixels high.

The next example creates a dialog box that allows the user to select afont. The
result is returned after the user closes the dialog box, and contains a string of items

that describe the font selected:
wd ' nbf ont'



“Luci da Consol e" 10 bold

In some cases, the result is a character string delimited by LF, which can be
formatted by | i st. The following displays al control styles:

list wd 'qQs'
bs_def pushbutton bs lefttext bs _owner dr aw
cbs_aut ohscrol | cbs_sort es_aut ohscr ol
es_aut ovscrol | es_center es_| ower case

Aninvalid command is signalled as adomain error:

wd ' qz'
| dormai n error
| wd' qz'

After an error, you can run command ger to query the error - the result is an error
message, following by the index in the command where the error occured:

wd ' ger'
invalid command : O

The following example executes Notepad, assuming it is available on your system -

if not, try executing another program.
wd 'wi nexec "\w ndows\ not epad. exe"
0

The next example executes Notepad with the given filename argument (Notepad

loads the file).
wd 'wi nexec "\w ndows\ not epad. exe system mai n\dates.ijs"’
0

In the case of an instruction, the result is empty. For example, the following sets
the session manager to tile open windows (assuming there are two or more



windows open), and returns an empty result:
$wd "sntile
00
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Windows Forms

wd s used to create the forms (windows and controls) in a user interface. The
easiest way to do thisisto use the Form Editor, which builds the appropriate wd
callsfor you.

For atutorial introduction to the Form Editor, see lab Form Editor.

The following example creates a window nywi n, adds a push button named
pr essme, then shows it as atopmost window (i.e. it stays on top of any other
window):

wd ' pc nywi n;cc pressmne button; pshow, ptop'

Onceit isdisplayed, you can move the window away from the J session, so that
you can see both the session and the window. Y ou can set focus on the J session or
in the window, by clicking on them.

If you now click on the button, it depresses, but otherwise nothing seems to
happen. In fact, the click on the button causes an event. If a corresponding event
handler is defined, then it isinvoked, otherwise the event isignored.

The following exampleis an event handler for the button. To try this out, enter the
following definition:
mywi n_pressnme_button=: wdinfo bind 'button pressed’

Now when you click on the button, this event handler is run, and an information
box pops up.

The event handler nywi n_pressne_but t on isan ordinary Jverb. It was defined
using the standard utility wdi nf o that displays an information message box,
together with a specific argument 'but t on pr essed'. For example, you can run
this program from the J session, by entering:

myw n_pressne_button'’
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Event Handlers

An event handler isaverb that is invoked when a Windows event occurs, for
example, when a button is pressed. The standard event handling mechanismin J
supports three levels of event handler for agiven form. If the form nameis abc,
these are:

. abc_handl er (the parent handler)

. abc_id_class (e.g. abc_pressne_button)
. abc_fornevent (e.g. abc_cl ose)

. abc_defaul t (the default handler)

When an event occurs, the system searches for an event handler in the order given,
and executes the first one it finds. Therefore, for aform abc:

. if averbabc_handl er isdefined, it is executed for every event associated with
that form

. if no such verb is defined, and the event is for a specific control, such as button
pr essne, then if averb for that control such asabc_pressme_but t on is defined,
it is executed;

or if the event isaform event and a verb for that event is defined, such as

abc_cl ose, then it is executed

. if no such verb isdefined, then if abc_def aul t isdefined, it is executed

. if no event handler verb isfound, the event isignored

Typicaly, most forms will be written using only the second level of event handler.
The other two levels alow the programmer to deal easily with special cases.

We can try this out on the form defined above. First define a default handler:
mywi n_default=: wdinfo bind "this is the default’

Click on the form to give it focus, then try pressing a function key. Each time, this
new default event handler will be executed. However, when you press on the



button, its own event handler is executed.

Now try defining a parent handler:
mywi n_handl er=: wdinfo bind 'this handles all events’

Oncethisis defined, it handles all events from the form.

Note that these event handlers are ordinary verbs and can be defined and modified
asrequired. The search for an appropriate event handler takes place at the time the

event occurs. For example, delete the parent handler:

erase 'nyw n_handl er’
1

Now the other event handlers will again be used to respond to the form's events.
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wdhandler

Thisisthe verb that provides the mechanism described above. When a Windows
event occurs, the system typically invokes the following sentence (but does not
show it in the session):

wdhandl er "'

To demonstrate this, try defining a new wdhandl er asfollows:
wdhandl er=: wdi nfo bind 'nmy new handl er’

Now any action you take on the form will invoke this new definition. Typicaly,
you would not want to redefine wdhandl er , but the fact that you can do so gives
you compl ete control over the way events are handled. To erase your definition

and recover the old definition (which isin locale z), enter:
erase 'wdhandl er’

How does the standard wdhandl er work? It first queries the event that has been
signaled, usingwd' g' , and assigns the result to aglobal variable wdq :

wdg
Fomm e oo oo o +
| syshandl er | mywi n_handl er |
Fomm e oo oo o +
| sysevent | mywi n_pressne_button |
Fomm e oo oo o +
| sysdefault | nmyw n_default |
Fomm e oo oo o +
| syspar ent | mywi n |
Fomm e oo oo o +
| syschild | pressne |
Fomm e oo oo o +
| systype | button |
Fomm e oo oo o +
| sysl ocal e |



| syshwndp | 1388 |

Fom e e oo o e e e e e e e e +
| sysf ocus | pressnme |
Fom e e oo o e e e e e e e e +
| sysl ast f ocus| pressne |
Fom e e oo o e e e e e e e e +
| sysinfo | 1 552 146 200 200 192 173 800 600]
Fom e e oo o e e e e e e e e +

Note that wd' q' only returns information about the last event that occurred. Re-
running it will provide new information only if another event has occurred,
otherwiseit will give adomain error.

The result wdq is aboxed array describing the event and the current state of the
form. The first column contain various identifiers, and the second column
corresponding values. Note that the first three rows correspond to the three levels
of event handler discussed above. wdhandl er checks whether any of these event
handlers exist, then

. defines each name in the first column with the corresponding value in the
second column, for example aglobal variable sysf ocus will be defined with the
value pr essme

. executesthefirst event handler it has found.

As another example, click on the form to give it focus, then press the Esc key.
Click on the J session window, and look at the variable wdq:

wdg
Fomm e oo oo o +
| syshandl er | mywi n_handl er |
Fomm e oo oo o +
| sysevent | mywi n_cancel |
Fomm e oo oo o +
| sysdefault | nmyw n_default |
Fomm e oo oo o +

This shows that the second-level event handler for the Esc key is named



mywi n_cancel . Define averb of this name to close the form:
mywi n_cancel =: wd bind ' pcl ose’

Now click on the form to give it focus, press the Esc key, and the form will close.
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Entering Information

We next look at a simple example of creating aform to enter information. This
exampleisin ascript file included with the J system.

First, clear out any existing definitions with:
clear'’

Then open the script file:
open 'system exanpl es\ deno\ nane.ijs’

You may find it helpful to print out the script file; to do so, with the script window

in focus, select the menu item File/Print. The relevant definitions are as follows;
NAVE=: 'Jem nma Puddl e Duck

EDI TNAME=: 0 : O

pc editnane;

xywh 5 5 70 10;cc nane edit;

xywh 85 5 32 12;cc K button;

xywh 85 20 32 12;cc Cancel button;
pas 6 6; pcenter; pshow, ptop;

)

NB. this creates and initializes the form
editnane=: 3 : O

wd EDI TNAME

wd 'set nane *', NAMVE
wd "' pshow

)

NB. this handles the Cancel button:
edi t nane_Cancel button=: wd bind ' pcl ose

NB. this handles the OK button:
editnanme_ K button=: 3 : 0

NAMVE=: nane
wd ' pcl ose’



)

NB. run the form
edi t nane'"’

The script defines aglobal variable, NAVE, and aform, EDI TNAME, with an edit field
and OK and Cancel buttons. The following verbs are aso defined:

. edi t nanme isused to create the form. It first resets the Window Driver, then
sends the form definition EDI TNAMVE to the Window Driver to create the form, then
sets the value of the global NAME into the name field.

. edi tname_Cancel _button isused to handle aclick on the Cancel button. It
simply closes the form.

. edi tname_OK butt on isused to handle aclick on the OK button. It redefines
the global NAMVE with the current value of the name field, then closes the form.
Try this out by running the script (select menu option Run/Window):

Change the value of the name field, press OK, and check the value of the global,
NANE.
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Form Locales

A key point about forms s that they may be created and run in any locale, in fact
thiswould typically be the case. Forms can be created as a class, then instantiated
as an object when they are to be run. For a description, see the labs on Locales and
Object Oriented Programming.

When aform is created, the current locale is recorded as the form locale. This
localeis part of the event information, and allows an event to be handled by the
form handler in the locale.

For example, this means aform can be run in its own locale, without conflicting in
any way with definitionsin other locales. Y ou can design aform in the base locale,
and run it without change in another locale.

To experiment with this, switch to the J session, and clear out existing definitions
in the base locale:
clear''

Check there are no definitions in the base locale:
nanmes''’

Load the form into alocale nynane:
"nmynane' | oad 'systenl exanpl es\denpo\ nane.ij s’

The form is shown. Change the name and click OK to close the form and update

the global, NAME. Note that there are still no definitions in the base locale:
nanmes'"'

However, there are definitions in the mynane locale:
names_nynanme_"'



EDI TNANVE NAME
edi t nane edi t name_Cancel button
edi t name_COK button wdq

Read the value of the name defined:
NAMVE nynane_
Squirrel Nutkin



p110

Other Message Handlers

wdhandl er isthe main message handler, but other handlers may be used if
appropriate. There are essentially three alternatives:

. You can replace wdhandl er with your own definition. This gives you complete
control over the way you respond to events.

. You can define a specific handler function for a given form, using the wd
command phandl er . For example, when the following form is run, any event

specific to it will invoke the sentence: abc_event 0 :
wd ' pc abc; pshow; pt op’

wd ' phandl er "abc_event 0"'

abc_event=: wdinfo bind 'abc form handl er’

. You can bypass the handler mechanism entirely by issuing the wd command
wai t , described below.
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Wait

Thewai t command allows you to create a form which bypasses the standard event
handler mechanism. When it is used, other forms are disabled - thisisreferred to as
amodal form, and istypically used where you want the user to respond to a query,
or acknowledge an information message. The mechanism is similar to that used in
Windows Common Dialog Boxes.

Thewai t command shows your form, disables events except for that form, and
waits for an event. After an event occurs, you can usewd' ' to query the event and
respond to it. Events for other forms are only enabled when the form is closed.

For example, the following creates aform with alist box. When you select an
entry, and click OK, the form is closed and the index of your entry is returned.

While the form is running, other J windows are disabled.
PICKNUM=: 0 : O

pc pi cknum

xywh 70 9 34 12;cc ok button;cn "K'

xywh 8 8 50 57;cc nos |istbox;

pas 6 6;pcenter;

)

pi cknune: 3 : O

wd Pl CKNUM

wd 'set nos zero one two three four'
wd 'setsel ect nos O

wd ' wait'
res=. wd 'q
wd ' pcl ose’

ndx=. ({."1 res)i.< nos_sel ect’
".>{:ndx{res

)

When you use await command, take care that the form has some means of closing
itself, for example, by defining the form with style cl oseok, or explicitly closing
the form after the wait is ended.
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System Events

Some events are not attached to a specific form, and are considered as system
events - these are the timer and DDE events. These events have asys_ prefix for
their handler names, instead of the f or nane__ prefix used for form events. For
example, thewd' g' result for atimer event is:

To respond to such events, you define an appropriate event handler just asfor a
form event handler.

For example, define ahandler for atimer event that writes the current time to the
session, then set the timer to be 1000 milliseconds. The timestamps when

Windows signals the timer event are written to the current session
sys tiner=: (6!:0) (1':2) 2:

wd 'tinmer 1000
1996 1 3 10 15 37.72

1996 1 3 10 15 38.76



1996 1 3 10 15 39.81

1996 1 3 10 15 40.9

To switch off the timer, create a new execution session (i.e. ajx window) and

enter:
wd "tinmer O



Window Controls

Overview pl114

Parent Windows p115

L ocation and Size p116
Child Controls p117

Child Classes p118

Richedit Control p119
Statusbar p120

Tab Control p121

Toolbar p122

Common Dialog Boxes p123

Fonts p124
Accelerator Keys p125

Menus p126
Tab and Cursor Keys pl127

Ownerdraw p128

p113



plld
Window Controls Overview

Windows supports severa types of graphic controls that can be included in the user
interface. All these controls are accessed using the Window Driver.

This chapter describes each control, plus other Window Driver commands used in
developing user interfaces. For an example illustrating the main types of control,
run menu Studio|Demos|controls

All controls are displayed in awindow called the parent window. The parent
window is created first, and controls are then added to it. The controlsin a parent
window are referred to as child controls.

The parent window and child controls have names, referred to as their ids, that are
set when created. These start with an aphabetic character and consist of
alphanumeric characters. |ds are case-sensitive and can be up to 31 characters. For

example:
wd ' pc abc’

creates a parent window with id abc.

Severa parent windows may be created at atime. Only one parent window may be
selected at atime: wd ' psel abc' selectsthe parent withid abc. Thewd
commands affect the selected parent.
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Parent Windows

The parent window is the display area for the menus and child windows required
by a user interface. The command pc, optionally followed by various styles,
creates a new parent window:

. pc creates a standard parent window

. pc owner createsaparent window that is owned by the currently selected
window. The owner is disabled until the new parent is closed.

. pc di al og creates awindow that has adialog box frame, that is, it cannot be
resized.

. pc cl oseok creates awindow that closes without an event when the user

sel ects the window control menu item: Close.

Parent windows are initially not visible. They can be displayed in various ways
using the pshow command, for example pshow sw_shownraxi ni zed showsthe
parent window maximized (to fit the available screen). Typically, a parent window
and all its children are created first, then the pshow command is given.
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Location and Size

The location and size of controlsin a parent is set with the rectangle. The xywh
command sets all values for the rectangle.

4 integers define the rectangle:

X units from the left
y units from the top
w units in width (to the right)

h units in height (to the bottom)

These units are in terms of the average character size of anotional system font. The
size of this system font can be obtained from the gm(query metrics) command. wd
‘' gm returns the screen sizein pixels, and the pixel size of the system font.

. X andw values are 1/4 of the system font width
. y and h values are 1/8 of the system font height

For example:
wd ' xywh 40 80 100 160

sets the rectangle to be 40 units from the left edge of the parent; 80 units down
from the top edge of the parent; 100 units wide; and 160 units high.

Since location and size are defined relative to the size of the notional system font,
window definitions should display reasonably well on different screens at various
resolutions.
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Child Controls

Child controls are created in the currently selected parent window. A parent
window may have several child controls. wd commands affect the child controls of
the selected parent window.

Child controls are created with a given class and styles. The class defines the type
of control, the styles customize the control. Some styles are specific to a particular
type of control, other styles can be used with most or all controls. Style names
reflect their use, for example es_upper case isastyle applicable only to edit
boxes. Styles whose names begin with the lettersws_ apply to any control. The

gr oup style groups the control with the previous control. Tab and Cursor keys
recognize groups.

The command cc creates child controls. Typical syntax is:
cc id class stylel style2 ...
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The class defines the appearance and behavior of the control. The classes are:

butt on
check box

conbobox

combodrop
conbol i st

edit

editm

gr oupbox

I si graph

i sipicture
l'i stbox
radi obut t on
scrol | bar
scrol | barv
static
stati cbox
progress
ri chedit

ri cheditm
spin

spi n

tab
trackbar
trackbarv
button

pushbutton

check box

combination of edit and listbox
dropdown combo box

combination of edit and listbox
single line edit box

multiline edit box

group box

graphics box

picture from aBMP, WMF, or ICOfile
list box

radio button

horizontal scrollbar

vertical scrollbar

static text

display box

progress bar

single linerich edit control
multiline rich edit control
horizontal spin button

vertical spin button

tab control

horizontal trackbar

vertical trackbar



A button simply initiates a Windows event when pushed. Possible styles are:

. bs_def pushbutton

the default pushbutton. Pressing Enter has the same effect as clicking this button.

. bs_ownerdraw

a button with a picture from a graphics filecheckbox
A checkbox allows atwo way selection - checked or unchecked. The only styleis:

. bs lefttext

the caption is displayed on the left, instead of on the right. Use the set command

to set the value of a checkbox, for example, to check control cb:
wd 'set cb 1

Theresult of wd' g' contains the current value of each check box.

combobox

combodrop

combolist

A combobox is a combination of alistbox and an edit box. Y ou can enter a
response into the edit box, or select aresponse from the listbox. Y ou may select
only one item in a combobox.

A combodrop is similar to acombobox, but initially shows only the edit box, and
allowsthe list box to appear when selected.

A combolist is similar to a combobox, except that you may select only from the list
box, and may not enter any response into the edit box.

Class styles are:



. Cbs_aut ohscrol

allow horizontal scrolling of the edit box

« Cbs _sort

sort entries alphabetically Use the set command to set the possible selectionsin a
checkbox. This can be alist of names, that may be delimited by LF, EAv or ". For

example:
wd 'set cbox red green bl ue brown'
wd 'set cbox "red" "green" "blue" "brown"
wd 'set cbox ',; (;:'red green blue brown') ,each LF

Useset sel ect to set the selection. For example, the following setsitem 2:
wd ' setsel ect chox 2

Theresult of wd' ' contains the current value and selection of each combobox.
For example:

Fomm e oo oo o m e e e e e e aa— - +
| cbox | bl ue |
Fomm e oo oo o m e e e e e e aa— - +
| cbox_sel ect |2 |
Fomm e oo oo o m e e e e e e aa— - +
edit

editm

An edit control isasingle-line box, and an editm control is a multiline box, in
which text can be displayed and edited. Edit control styles are:



. es_autohscrol

use horizontal scroll barsif required

. €es_autovscrol

use vertical scroll barsif required

. es_center

center text

. es_|owercase

lowercase text only

. es_readonly

display text as read-only

« es_right

right justify text in control

« €s_uppercase

uppercase text only Use the set command to write text to an edit control. For

example:
wd 'set edit *Jereny Fisher'

Theresult of wd' g' contains the current text for each edit box, and indices of any
selected text:

| edit | Pet er Rabbit



e e oo o e e e e ee e +

| edit_select |6 12
T T L L ey +

groupbox
A groupbox control isabox used to group controls, most often radiobuttons. There
are no class styles.

isigraph

An isigraph control isawindow that can display graphics. First create an isigraph
control, then use graphics commands to create and display the graphics. All
graphics commands start with g. Graphics are displayed only when the gshow
command is given.

Graphics commands apply to the currently selected isigraph control. The graphics
window has coordinates running from (0,0) in the bottom left hand corner to
(1000,1000) at the top right.

See the demos, Studio|Demaoslisigraph.

isipicture

Anisipicture control displays animage from afile. The file may be aDIB (device
independent bitmap), WMF (Windows metafile) or ICO (icon file). DIB files
usually have afile extension of .bmp.

Theset command sets the filename. For example, to display the Jlogo icon:
wd 'set isipicture *system exanpl es\data\j.ico

listbox
A listbox control displaysalist of items that can be selected by the user. Listbox
control styles are:

. | bs_extendsel



extended select holding down the Shift key

« I'bs_multicolum

display in multiple columns

« Ibs_multiplesel

allow multiple selections

. | bs_ownerdrawfi xed

create an ownerdrawn listbox

. I bs_sort

sort entries alphabetically Use the set command to put itemsin the listbox (asin
combobox above).

In theresult of wd' g’ , multiple selections are delimited by LF. For example:

Fom e e e oo oo o m e e e e e e aa— - +
| 1'i st box | green bl ue brown |
Fom e e e oo oo o m e e e e e e aa— - +
|1istbox _select|1 2 3 |
Fom e e e oo oo o m e e e e e e aa— - +
progress

A progress control displays a bar used to indicate the status of a program. Use the
set command to set values between 0 and 100. For example, to indicate the half

way stage:
wd 'set pg 50

radiobutton
radiobutton controls typically allow a single selection from a group of controls.
Selecting one control switches the others off. The only styleis:



. bs lefttext

the caption is displayed on the |eft, instead of on the right. Use the set command

to set the value of aradiobutton, for example, to check control r b:
wd ‘set rb 1

Theresult of wd' ' contains the current value of each radiobutton.
richedit
richeditm

A richedit control isasingle line edit box, and aricheditm control is amultiline
edit box, each containing rich edit text. Class styles are:

. es_autohscrol

use horizontal scroll barsif required

. es_autovscrol

use vertical scroll barsif required

« €S_center

center text

. es_readonly

display text as read-only

. €es_right



right justify text in control

. €es_sunken

display sunken For more information, see the Richedit Control section later in this
chapter.

scrollbar

scrollbarv

A scrollbar control displays a horizontal scrollbar, and a scrollbarv displays a
vertical scrollbar. There are no class styles.

The set command sets four values for the scrollbar: leftmost (or top) position,

current position, rightmost (or bottom) position, and the size of change resulting

from aclick in the area between the thumbbox and either end of the scrollbar.
wd 'set sb 0 500 1000 50

A single parameter sets the current position:
wd 'set sb 600

Clicking a scrollbar signals an event. The result of wd' g has the current position
of the scrollbar. For example:

N o e e e e oo +
| sb | 550

N o e e e e oo +
spin

spinv

A spin control displays two arrows horizontally, and a spinv control displays the
arrows vertically. Clicking an arrow initiates a Windows event, and the result of
wd' ' is_1 for the down or left arrow, 1 for the up or right arrow.

static



A static control is used to display text. It is never active. Static control styles are:

« SS_center

center text

. Ss_|eftnowordw ap

left justify, no word wrap

« Ss_noprefix

alow & charactersin control

« SS_right

right justify text

. Ss_sinple

static text controlstaticbox
A static control is used to display boxes with various types of frames and
backgrounds. It is never active. Staticbox control styles are:

« Ss_ bl ackfrane

black frame

« Ss_bl ackrect

black rectangle



. Ss_etchedfrane

etched frame

. Ss_etchedhorz

etched horizontally only

« Ss_etchedvert

etched vertically only

. Ss_grayfrane

gray frame

. SS_grayrect

gray rectangle

« SS_sunken

sunken

« Ss_whitefrane

white frame
« Ss_whiterect
white rectangletab

A tab control isused to display several Windows controls on tab forms. Class
styles are:



. tcs_button

display tabs as buttons

« tcs_multiline
allow tabsto be displayed in several lines For more information, see the Tab
Control section later in this chapter.

trackbar

trackbarv

A trackbar control displays ahorizontal trackbar, and atrackbarv displays a
vertical trackbar. Class styles are:

. tbs autoticks

display tick marks along control

. tbs both

display tick marks on both sides of control

. tbs_enabl esel range

enablesset sel ect to mark arange on the trackbar

. ths left

display thumb pointing to left / tick marks on left

. tbs _not hunb

do not display athumb control



. tbs _noticks

do not display any tick marks

. ths top

display thumb pointing to top / tick marks on top The set command sets up to five
values for the trackbar: leftmost (or top) position, current position, rightmost (or
bottom) position, and the size of change resulting from aclick in the area between

the thumbbox and either end of the trackbar, and line size.
wd "set tb 0 3 20 1 1

A single parameter sets the current position:
wd 'set tb 4

Clicking atrackbar signals an event. The result of wd' gq' has the current position of
the trackbar. For example:
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Richedit Control

A richedit control is an edit control that displays RTF (rich text format) data.

RTF isatext description language that uses only standard ASCII characters, so
that you can create and view RTF data as ordinary text. For a summary of the
language, see file: system\examples\datalrtf.txt.

Y ou can also create RTF data from most Windows editors, for example, WordPad,
by saving your text in RTF format. Thus you could create and format some text in
WordPad, saveit in RTF format, then read in the RTF file and display it in Jusing
arichedit control.

Y ou can also copy and paste between arichedit control and any application, such
as WordPad, that supports RTF.

Events and event data for richedit controls are the same as for edit controls. The
event data is the smple text from the control, not the rtf data. To read the text in rtf
format, usecommand grt f .

Hereisasummary of commands applicable to richedit controls:

. set

set rtfdata into arichedit control. For example:

wd 'set rid *',rtfdata

. setrepl ace

replace selected rtfdatain arichedit control For example:

wd 'setreplace rid *' ,rtfdata



. set bkgnd

set background color. For example:

wd 'setbkgnd rid 255 0 O

A useful color isthe gray window background, which istypically 192 192 192. A
richedit control with this background color and without the sunken style appears as
text on the form.

. setreadonly

prevent the user from making changes. For example:

wd 'setreadonly rid

e Qrtf

reads the RTF data from the control. For example:

rtfdata=. wd "qrtf rid
Hereisabrief overview of the RTF format:

The\ character starts an RTF command and curly braces{} group data.

Some RTF commands:;

\b

bold

\cfn



color from color table

\fn

font from font table

\fsn

font size

\i

italic

\ par

paragraph (new line)

\ ul

underline Commands like\ b can be followed by a0 or 1 to turn the attribute off or
on.

The font table definition is enclosed in {} and each font definition is also enclosed

in{}.For example:
{\fonttbl {\fO\fcourier Courier New, }}

The\ f n command indicates which font to use. For example:
\fO test

The\ f sn command indicates font size. For example:
\fs90 test



To replace the current selection with "test" in Courier New size 90:
wd 'setreplace rid *{{\fonttbl {\fO\fcourier Courier New, }}\fO\
fs90 test}’

Colors are managed in amanner similar to fonts. Define a color table and then

select colors from that table. The following table defines colors black and red:
{\ col ortbl\redO\greenO\ bl ue0; \ red255\ gr eenO\ bl ue0; }

To replace the current selection with ' test' inred:
wd 'setreplace rid *{{\col ortbl\redO\greenO\bl uel; \red255\
greenO\ bl ueO; }\cf1 test}’

The/ character is an escape character that treats the following character as text.
For example to enter a} as part of text, rather than treat it as a grouping character:
wd 'setreplace red *{the character /{ appears}’

The following example (in script examples\demol\rtf.ijs) creates some RTF data,

then displays it in aform with aricheditm control:
rtfdata=: 0 : O

{

{\fonttbl {\fO\fcourier Courier New, }}
{\ col ortbl\redO\greenO\ bl ue0; \ red255\ gr eenO\ bl ue0; }
\fO bl ack

\ par

\b

\cfl bold red

\ par

\i

\fs60 big bold italic red

}

)
wd 0 : O

pc abc cl oseok;
xywh 148 8 34 12;cc ok button;cn "OK"



xywh 148 23 34 12;cc cancel button;cn "Cancel";

xywh 9 7 128 69;cc rid richeditmes_autovscroll es_sunken;
pas 6 6;pcenter;

remform end;

)

wd 'set rid *',rtfdata

wd ' pshow
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Statusbar

A statusbar can be shown at the foot of aform.

There are 3 statusbar commands:

sbar n; n is number of panesin the statusbar
sbar show b; b is 0 to hide, 1 to show (default)
sbarset id width text; awidthof -1 leavesat current value

Thefirst paneis special. Itswidth is variable and takes up what is left. It does not
have aborder. It can be used to display help text for menu and toolbar items.
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Tab Control

A tab control isapanel used to display other controls.

Commands applicable to the tab control are:

set tab text; add atab label to the control
setreplace tab n text; replacethetext of atab label
setinsert tab n text; insert atab labd
setdel ete tab n; delete a tab |abel

There are two uses for tab controls:

. You can set up asingle set of controls, and use the tab control to switch between
different values for the controls. In this case, the controls in the tab area are created
in the same form as the tab itself.

« You can set up severa forms, and use the tab control to switch between forms.
In this case, the forms should be created separately from the main form.

As an example of thefirst use, you could create controls that contain values for

days of the week. Selecting the tab for the day changes the values of the controls
accordingly.

For example, the following demo shows an edit control that depends on the day of
week:

| oad ' system exanpl es\ deno\ days.ij s’

An example of the second type of tab control is the controls demo that displays the
main Windows controls supported by J, see menu Studio|Demos|Controls.

In this example, the controls displayed on each tab were created in separate script
files: system\examples\demo\control 1.ijs, control2.ijs etc.



This second type of tab control usesthe cr eat egr oup command to allow several
forms to be displayed in asingle form.

A form definition used with acr eat egr oup command is an ordinary form that can
be designed and tested with the form editor. It isloaded by the parent of the tab
control by doing af or m run" that is bracketed by cr eat egr oup commands. The
first creategroup command gives theid of the tab control where the new controls
are being created. Thefinal cr eat egr oup command has no parameter.

cr eat egr oup causes parent commands such as pc to be ignored so that when the
form definition is run, the child creates occur in the original parent form. The
initial argument to cr eat egr oup isanid, usually of atab control, in the current
form. Controls created under acr eat egr oup command are created as hidden, and
as part of agroup with the id from their (ignored) pc command. The set show
command with a group id, shows or hides the controls in a group.

For example, here is the relevant code from the controls demo:
wd ' creategroup tabs'

edits_run"’

selects_run"'

wd ' creat egroup’

This code:

. usescr eat egr oup to prepare to load forms for the t abs control
. loads each form to be shown on thet abs control
. usescr eat egr oup with no parameter to finish up

Note that atab control should be created before any controls that appear on top of
it - thisensures controls will be painted properly.

The event datafor atab control isthe label text and thei d_sel ect variable
contains the index of the selected tab.
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Toolbar

A toolbar can be shown at the top of aform, beneath any menu.

There are 3 toolbar commands;

tbar fil enane;

filename of toolbar bitmap

t bar show b;

b isOto hide, 1 to show (default)

tbarset id index inmage;

toolbar index and image number in bitmap Thet bar set command with an empty
id sets the toolbar index as a separator with awidth as specified in the image value.

Toolbar buttons are usually for acommand that is aso on the menu. If the menu
item and the toolbar button are given the same id, then set and setenable commands
affect both, and they will cause the same event.

The set command for an id that is a menu or toolbar command will check or
uncheck the menu or toolbar. The set enabl e command for an id that is amenu or
toolbar command enables or disable the commands.

Any toolbar bitmap file can be used. An exampleis provided in file:
system\examples\data\isitbar.bmp, which is referenced by the controls demo.

Y ou can create and edit toolbars using Paint. To do so, open the .bmp file using
Paint, maximize the zoom setting and select grid on.
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Common Dialog Boxes

Windows provides several built-in dialog boxes called Common Dial og Boxes that
perform useful functions.

The color dialog box alows selection of colors. Theresult isalist of the RGB
valuesfor 17 colors, of which thefirst is chosen in the standard color dialog box,

and the rest in the custom color dialog box. Try:
_3[\ ". wd 'nbcol or’

Thisreturns amatrix of the 17 values, one row per color.

The font dialog box allows selection of alogical font. The result describes the font

chosen (in this case the font used in the Jlogo):
wd ' nbf ont’
"Bookman O d Style" 24

The message box dialog box displays a message and waits for a user response. For
example:

wd '"nb title text'

wd '"nb title text nb_iconstop nb_retrycancel

To list all message box styles:

l[ist wd 'gs nb'
nb_abortretryi gnore nb_def button2 nb_def butt on3
nb_i conasteri sk nb_i conexcl amati on nb_i conhand
nb_i coninformati on nb_iconquestion nb_i constop
nmb_ok nb_okcancel nb_retrycance
nb_yesno nb_yesnocancel

The open filename dialog box allows the user to select afully qualified file name:
wd ' nbopen’



wd ' nbopen title "" "" Wite(*.wi)|*.wi]| Wrd(*.doc) |*.doc"
of n_fil enmustexist’

To list al open filename styles:

list wd 'gs nbopen’
of n_cr eat epr onpt of n_filenustexist...
of n_overwitepronpt of n_pat hnmust exi st

The save filename dialog box is similar to the open filename dialog box:
wd ' nbsave'
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Fonts

A font can be chosen with the mbf ont command. The result is adescription of a
font, that can be used as the argument to other commands.

A maximum of 20 fonts can be selected for use in controls. Deleting a control does
not release the font resource. A wd' reset ' command frees all font resources.

Usetheset f ont command to set the font. For example, the following sets the font

for control bn to: Lucida Console, 24 point, italic, bold:
wd 'setfont bn "Lucida Console" 24 italic bold
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Accelerator Keys

& inthe name of a button or menu item sets a keyboard accelerator. The & is not
displayed and the next character is underlined. Pressing AL T + the character isthe
same as clicking on the button or menu item.
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Menus

Severa Window Driver commands support menus:

menu id text

add nenu item

menupop text

add popup menu item

menupopz

ends popup menu and drops down alevel
menusep
add separator line in apopup menu To add a popup menu item pop1, displayedin

the menu bar:
wd ' nenupop popl'

To add individual items to the popup menu, displayed when the menu is sel ected:
wd 'nenu iteml "item name"'

This displayesthe text "i t em nane", and if selected, the Windows result contains
the namei t ent.

To add a separator line:
wd ' nenusep’



To end the popup menu:
wd ' menupopz’

To check amenu item:
wd 'set item1' NB. 1=check, O=uncheck

To enable amenu item:
wd 'setenable item 1' NB. 1=enabl e, 1=di sabl e
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Tab and Cursor Keys

TAB and SHIFT+TAB keys cycle the focus through the children in the order they
were created.

Cursor keys cycle through the controlsin a group. By default, controls, except for
radiobuttons, are created as part of a group consisting only of themselves.
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Ownerdraw

A button created with the bs_ownerdraw style is an ownerdraw button. A listbox
created with Ibs_ownerdrawfixed style is an ownerdraw listbox.

A control with ownerdraw style displays a picture from afile. The files supported
are the same types supported for the pictures in isipicture class windows.

Thefile namesto display are set with theset command.

For example the following will display an ownerdraw button with the Jicon:
wd ' pc abc; xywh 10 10 30 30
wd 'cc bl button bs_ownerdraw
wd 'cn "system exanpl es\data\jb.ico"
wd 'pas 10 10; pshow



p129
Window Driver Command Reference Overview

The foreign family 11! : x isthe JWindows interface.
All 111 : x verbsarerank 1.

wd commands p130 are executed when x isO (11!: 0).

gl2 commands p131 are for 2D (GDI) graphics (x between 2000 and 2999).

fontspec p132 is several parameters that specify afont.

Isigraph events p133 support character and mouse events.

Mapping Mode p134 affects how logical units are mapped onto the display surface.

gl3 commands p135 are for 3D (OpenGL) graphics (x between 3000 and 3999)

OpenGL printing p136 for printing OpenGL images by creating a bitmap RC,
drawing to the bitmap, and then printing the bitmap.
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wd commands 11!0

wd takes a string right argument and returns a string result. A wd argument is O or
more statements delimited by semicolons. A statement is acommand followed by
0 or more parameters. Commands and parameters are separated by one or more
whitespace characters from the set: space, carriage return, line feed, and tab.
Simple parameters start with an alphanumeric, -, or _, and run to &, or whitespace.
A * starts a parameter at the next character, and runsto the end of the array.
Delimited parameters start with " or 255{a. (EAV) and run to the matching
delimiter. Some commands are not supported in some environments.,

A wd error isa Jdomain error. Command ger returns the error message text and
wd argument index for the last error.

Thefirst letters of acommand usually indicate a category: dde, mb (message box
and common dialogs), menu, ole, p (parent), g (queries), set (setting properties),
sm (session manager), and vbx.

A parameter can be an id, style, number, or text. Anid identifies a parent, child,
menu item, or other object. A style is akeyword, usually with a prefix. For
example, bs_autoradiobutton is a button style.

A color is 3 parameters giving RGB valuesin the range 0 to 255. For example, 00
0 isblack, 255 255 255 iswhite, and 255 0 O isred.

A boolisOor1andislif eided.
wd Commands

beep [i] ; beep (parameter isignored)
ccid class[style...] ; create child
clipcopy text ; put text on the clipboard

clippaste; result istext from the clipboard



cn name; set child name after a cc command (otherwise setcaption is preferred)

creategroup id ; causes parent commands to be ignored so that, when aform
definition is run, the child controls created are in the current form. Theidisa
control in the current form, usually atab control, and child creates are offset from
that control. Controls created under creategroup are hidden and are part of agroup
with theid from their ignored pc command. The setshow command with agroup id
hides or shows the controlsin agroup. A form definition loaded under creategroup
iIsanormal form definition that can be designed and tested with the form editor. It
isloaded by amain form with aform_run that is bracketed by creategroup
commands. The first creategroup givesthe id of a control in the main form and the
final creategroup command has no parameter and ends the group.

creategroup ; endsthe group started by a previous creategroup command
dde commands...

fontdef fontspec p132; default font used when achild is created.

mb titletext [style...] ; messagebox with styles from set (mb_arbortretryignore,
mb_defbutton2, mb_defbutton3, mb_iconasterisk, mb_iconexclamation,
mb_iconhand, mb_iconinformation, mb_iconquestion, mb_iconstop, mb_ok,
mb_okcancel, mb_retrycancel, mb_yesno, mb_yesnocancel)

mbcolor [colors] ; choose color common dialog box. Result is chosen color and
16 custom colors. Colors are 3 integers giving RGB values. Optional argument sets
initial chosen color and 16 custom colors (51 integer valuesin range O to 255).

mbfont [fontspec p132] ; choose font common dialog. Start with last chosen and
set new one if OK. Result isafontspec p132.

mbopen titledirectory filenamefilterpairs[style...] ; open file common dialog
returns fully qualified file name selected by user. Filterpairs are delimited by |.
Styles are from the set (ofn_createprompt, ofn_filemustexist, ofn_nochangedir,
ofn_overwriteprompt, ofn_pathmustexist).

wd ' nmbopen’
wd
"mbopen nytitle "" "" "Wite(*.wi)|*. wi]|(Wrd(*.doc)|*.doc"

of n_fil enustexist'



mbprinter [pd_printsetup] ; The parameter selects the setup dialog instead of the
print dialog. Theresultis" if the user pressed CANCEL. If the user pressed OK,
the result is the name of the selected printer followed by LF delimited values.
Currently the only value after the name is the print-to-file value from the print
dialog. This sets the session default printer setup ithat is used by glzcreate with no
argument.

mbsave title directory filenamefilterpairs[style...] ; save file common dialog
returns fully qualified file name (see mbopen).

menu id text ; add menu item

menupop text; add popup menu item

menupopz ; ends popup menu and drops down alevel

menusep ; separator linein a popup menu

ole commands...

pactive ; SetActiveWindow for selected parent

pasi j ; parent size adjusted to provide i and j margins beyond children

pcid [style...] ; parent create. Styles are: nomenu, nomin, nomax, nosize, dialog,
owner, and closeok.

pcenter ; center parent on screen
pclose ; close parent. If no parent selected, nothing is done and there is no error.
pcolor R G B; (win32) set parent background color. See setcolor command.

pgroup groupname; set parent groupname. Parents are created with a default
groupname of “. Theijx window has a groupname of 'ijx' and an ijs window has a
groupname of 'ijS. A groupname can be used as an argument to the reset and gp
commands.

picon filenamen ; (win32) set form icon with icon n from file (exe, dll, or ico file)



wd' pi con , (] systenpat h
'systenm exanpl es\data\jy.ico'),'" O

pmove X y w h ; move and resize parent. Values arein logical unitsand are
relative to the top left corner of the screen. Vaue of -1 inherits current value.

pmovex X y w h ; move and size formin pixels

pn text ; name for parent window caption

psel id ; select parent id to be target for subsequent commands

psel n ; select parent with ghwnp of n for subsequent command

psel ; clear parent and child selection

pshow [styleg] ; styleisfrom the set: sw_hide, sw_minimize, sw_restore, sw_show,
sw_showmaximized, sw_showminimized, sw_showminnoactive, sw_showna,

sw_shownoactivate, sw_shownormal. sw_shownormal is the default.

ptop [bool]; set 1 so that window stays on top of other windows. No error on Jwdp
(portable Java version), but has no effect.

g ; return event data

gbreak ; (win32) returns count of menu/button/and toolbar commands that have
been ignored because J was busy. This value can be polled in aloop with along
execution time to seeif the user is getting impatient.

gchildxywh id; return child position and size in units
gchildxywhx id; return child position and size in pixels

gcolor color ; return RGB for system colors defined in
system\packages\color\wdcolor.ijs

qd ; return datafor form. Similar to q result.
ger ; return last error information

gformx ; returnsform x y w h values in pixels.



ghinst ; (win32) return HINSTANCE of application
ghwndc id; return HWND (handle) of child

ghwndp ; return HWND (handle) of current parent
ghwndx ; (win32) return HWND (handle) of application

gkeystate keys; (win32) returns 0 or 1 (pressed) for each key in keys. The values
in keys are virtual key values as defined in packages\graphics\vkeys.ijs.

The portable way to work with shift type info in an event is to use the sysmodifiers
event data. The sysmodifersvalueis. 2#. ALT, META, CTRL, SHI FT

gm ; return system metrics:
screen width, screen height,
x logical unit, y logical unit,
cxborder, cyborder,
cxfixedframe, cyfixedframe,
cxframe, cyframe,
cycaption, cymenu,
desktop x, desktop y,
desktop w, desktop h
More elements may be added.

gp [groupname] ; return parent ids. With no parameter it reports all windows with
the default groupname of ". With a groupname parameter it reports all windows
with that groupname.

gprinters; (win32) returns an LF delimited list of printers. Thefirst entry isthe
session default printer. The second entry is the system default printer. The
remaining entries are alist of all printers. The session default printer starts out as
the system default printer and is changed by mbprinter or File|Print Setup.

gpx ; extended information about all forms (see wdforms j )
grtf id; (win32) return RTF data from richedit control

gs[cmd] ; return styles or keywords used in command. cmd can be: cc, gpen, mb,



mbopen, mbsave, pshow, sendkeys, smshow, or winexec

gscreen ; screen information (see glgprinter)

horzsize width in millimeters

vertsize height in millimeters

horzres width in pixels

Vertres height in raster lines (pixels)

logpixel sx horizontal pixels per logical inch

logpixelsy vertical pixels per logical inch

bitspixel number of color bits per pixel.

planes number of color planes

numcolors number of entriesin the device's color table (_1
if > 8)

aspectx relative width of a pixel

aspecty relative height of a pixel

aspectxy diagonal width of a pixel

gwd ; returns 'jjava for Jwdp and 'jwin32' for Jwdw
rem text ; remark

reset [groupname] ; close windows. With no parameter it closes all windows with
the default groupname of ". With a groupname parameter it closes only windows
that have that groupname (as set by the pgroup command).

sbar n; create status bar with n panes

sbarset id width text; set id, width, and text of the next statusbar pane. A width of
-1 leaves the width unchanged. A set command sets the text of the pane.

sbar show [bool]; show (1) or hide statusbar

security [bool]; (win32) 1 setsjava sandbox (disables commands that can 'cause
damage)



set id [parameters...] ; set object property

checkbox, radiobutton - check (1 or elided) or uncheck (0)
combobox - similar to listbox
edit, editm - set text.

Isipicture - set filename of picture source. dib or bmp (device
independent bitmap), wmf (windows metafile), or ico (icon) fileto

display.

listbox - clear contents and add items. A parameter can contain LF
delimited items. Ownerdrawfixed listbox items are picturefile

names.
wd 'set listbox red green blue'
wd
"set listbox red green blue "pink',LF, ' orange"'

menu - check (1 or elided) or uncheck (0). If menu and tool bar
button have same id, both are set.

progressbar - set valuein range 0 to 100

richedit, richeditm - set RTF text

scrollbar - set min/position/max/pagesize values or just position
wd' set scrollbar 0 60 100 10
wd' set scroll bar 75

static - set text

statusbar - set pane text

tab - add atab for each parameterwd’ set tab Jan Feb Mar Apr'

toolbar - check (1 or elided) or uncheck (0). If menu and toolbar
button have same id, both are set.

trackbar - similar to scrollbar but has linesize in addition to
pagesizend' set trackbar 0 60 100 10 2'



setbkgnd id color ; (win32) set background RGB color of richedit or richeditm
control

setcaption id text ; set control caption. If control is ownerdraw button, text is
picture filename.

setcolor id textR G B textbkgndR G B bkgndR G B ; (win32) set control colors.
Y ou can set form and control (text, text background, and background) colors. The
setcolor command can override the gray readonly edit boxes. The setcolor
command has no effect on push buttons or the dropdown listbox of a combobox
(unfortunate Window facts). For example:

abc run=: 3 : 0

wd ABC

NB. initialize form here

wd ' pcolor 0O 0 255

wd 'setcolor cceditm?255 0 0 0 0 255 0 O 255
wd ' pshow; '

)

setcolwidth id width ; (win32) set multicolumn listbox column width
setdeleteid n ; deletetabitem n

setedit id x ; parameter isz x c v or y and it performs the command undo, cut,
copy, paste, or redo

setenableid [bool] ; enable (1) or disable. Appliesto menu items, toolbar buttons,
and controls.

setfocusid ; set focus on control

setfont id fontspec p132; set font for control

setinsert id n text ; insert tab item at position n
setinvalid id ; (win32) InvalidateRect

setlimit id n ; (win32) limit length of user typed text in edit, editm, richedit,



richeditm, combodrop, and combobox controls.
setreadonly id [bool] ; set readonly (1) for edit, editm, richedit, and richeditm

setreplace id newtext ; replace selected text with newtext in edit, editm, richedit,
and richeditm control

setreplaceid n newtext ; replace tab item n text with newtext
setscroll id n ; scroll nto befirst visible line in editm and richeditm control

setselect id [parameters...] ; set selection

edit, editm, richedit, richeditm - parameters are [ start end [noscroll ]
]. Selectstext from start to end. If start and end are elided, then all
text is selected. If noscroll is elided or 1, then the selection is not
scrolled into view. If noscroll i1s 0, then the selection is scrolled into
view

combobox, listbox - -number of item to select. -1 clears selection.

trackbar - parameters are start and end of range to mark as selected

setshow id [bool] ; show (1) or hide. If itisagroup id (theid of the pc command
ignored by a creategroup), then al controlsin the group are affected. Controls
explicitly hidden are not affected by a group show.

settabstopsid[n[n[n..] ]]; setstab stopsin editm and listbox controls. Vaues
arein dialog units.

setupdateid ; (win32) UpdateWindow

setxywh id x y w h ; set child position and size in units
setxywhx id X y w h ; set child position and size in pixels
smcolor n R G B; set code editor color. No effect in Jwdp.

sminputlog ; return input log



smkeywor ds n keywor ds ; code editor keywords (for color n). No effect in Jwdp.
smsetlog ; set input log

tbar filename; set filename of bmp file for toolbar. JFEwdp (JFE wd portable) can
read either bmp or gif files. The file contains images that are 16 pixelswide by 15
pixels high.

tbarset id index image; set id for atoolbar button. index isthe position in the
displayed toolbar and image is the index of the button bitmap to use from the
toolbar bitmap.

tbar show [bool]; show (1) or hide toolbar

timer i ; set interval timer to i milliseconds. Event systimer occurs when time has
elapsed. The timer keeps triggering events until the timer isturned off. An
argument of O turns the timer off. The systimer event may be delayed if Jis busy,
and it ispossible for several delayed eventsto be reported as a single event.

tnomsgs ; (win32)

wait ; (win32) the normal message |oop executes a handler in immediate execution
when an event occurs. Thisis overkill for getting input from a simple form, and the
way mb worksis simpler: the message box is displayed, other events are disabled
until it is closed, and the result is the wd result. The wait command allows aform
to be used in asimilar way. The wait command shows the form, disables events
except for that form, and waits for an event. The event information is given by

wd' ' . While await form is active events in other forms, DDE events, and timer
events are disabled. They are enabled when the wait form is closed.

winexec text [style]; Execute program. style is same as for pshow.
wd ' winexec "wite.exe text.wi" sw showraxim zed;"

xywh xy w h ; setsrectangle. -1 value inherits the previous value.

dde commands (win32)

ddeadviset i d ; send datato client in an advise loop. Client will get ddeadvise



event.
ddecons; return sjt active conversations

ddedis[s[t]] ; discontinue conversations

wd ' ddedis:"' conversations with all servers
wd ' ddedis s:' conversations with servers
wd 'ddedis s t;' conversation with server son topic t

ddeex st d ; datad is sent to server sfor topic t to execute

ddenameid ; set dde service name (can be done only once). Command line
/ddename= can also set dde service name.

ddepokesti d; send datato S|T!|
ddereq sti ; datafor itemi isrequested from ST

ddereqd d ; send datain response to ddereq event (must be done immediately after
ddereq event)

ddestart st i ; advise loop requested for SIT!l. New data signals ddeadvise event.

ddestop st i ; stop advise loop on S|T!|

ole commands (win32)

oledlgid ; run property dialog. State can be saved with the olesave command.

oleenable id eventname [bool] ; enable/disable event. Y ou must enable an event
in order to trigger an event in J.

oleget id objectname property ; return property value. Objectname is base, temp,
or aname set with oleid. If theresult is an object, it is set as the temp object. This
allows a series of wd commands that use the temp object to get the next object.

olegetlic ; returnslicence information



oleid ; give atemp object a name to make it permanent
oleinfoid ; return information about events, methods, properties, and constants

oleload id filename ; initialize properties from afile created by olesave. An
oleload should only be done once before it is shown.

olemethod id objectname method parameters....; run amethod. , is an elided
parameter. A wd parameter of , isthe same as™", except it istreated as an elided
parameter where appropriate.Some methods distinguish between a numeric
parameter and a string. A simple (not delimited) string that is an integer is treated
as an integer. If you want 23 to be treated as a string, use "23". If theresult is an
object, it is set as the temp object.

An object parameter isindicated by a simple parameter of the
form:object:formid.childid.objectname

A picture object parameter is indicated by a simple parameter of the
form:picture:filename

olemethodx ;
oleocx ;
olerelease;

olesaveid filename ; save propertiesin afile that can be used to initialize a
control after it is created

oleset id objectname property value ; set property value

olesetlic ; set the licence information for a runtime OCX
Incompatible changes

197{a. is no longer supported as a parameter delimiter. Event data no longer
includes sysinfo. Many commands have been decommitted.



pl131
gl2 commands 11!:2000+n

gl2 commands are for 2D drawing in an isigraph control. Script system\main\gl2.js
defines gl2 verbsin the jgl2 locale.

load "gl 2" NB. define gl2 verbs in jgl2 |ocale

The many gl2 definitions are in the jgl2 locale so they don't clutter up the z locale.
Production users of gl2 can either use the full name (e.g. glline jgl2 ) or can use
coinsert to add the jgl2 locale to their locale path. Requiring _jgl2 on all names
for casual useis anuisance and you can use coinsert to add jgl2 to your. For
example:

coinsert'jgl2

Most gl2 commands add drawing information to a buffer. When the control is
painted, it is painted with these buffered commands. Some commands, such as
glcursor are not buffered commands and either have an immediate effect, or
change a global state.

mapping mode p134 affects how the logical units of the gl2 commands are mapped
onto the display surface.

Isigraph events p133 allow user interaction with the isigraph control with the
keyboard and mouse.

Command 11!:2999 takes alist of multiple gl commands. Each command starts
with an integer count followed by the command and data. For example:
111:2999 [ 4 2013 500 500 4 2013 900 100 2 2036 NB. glline, glline, glshow
111:2999 [ 4 2056 500 200 5 2038 65 66 67 2 2036 NB. gltextxy, gltext, glshow
This can be used to move the overhead in the J Engine Protocol of passing
thousands of individual small commands over the socket interface by one large
2999 command.




gl2 Commands

glarcxy w h xayaxz yz; (not wince) draw arc on the ellipse defined by
rectangle. Arc starts at xa,ya and ends at xz,yz. Start and end points need not lie on
the ellipse, they define aline from the center that intersects the ellipse.

glbkcolor ' ; set current background color to current color (last grgb). Background
color isused in the gapsin styled lines and as the background for text.

glbkmode bool ; (noop java) set background mode for gbkcolor to OPAQUE with
0, or TRANSPARENT with 1

glbmp filename ; (only win32) display bitmap in glbmpxywh rectangle
glbmpxywh x y w h ; (only win32) set rectangle for the display of a bitmap
glbrush " ; select solid brush in current color

glbrushnull ** ; select null brush (leaves area painted with it unchanged)

glcapturetype; typeisOrelease, 1 capture, 2 line band, 3 box band, 4 ellipse
band, 5 vertical line, 6 horizontal line. A capture is normally done in a mouse
down event and a glcapture 0 should be done in the mouse up event.

glcaret w h ; (not java) create atext caret at the current position with awidth and
height of w h.

glchord x y w h xaya xzyz ; (only win32) same parameters as garc. Drawn with
pen and brush.

glclear ' ; clear isigraph drawing buffer and reset defaults. If a printer context has
been created, it is carried forward. Default values are 0 except for the following:

glmap MM_DEFAULT
glzmap twips

glbkcolor white
glwindowext 1000 1000
glplaymap anisotropic
glplayextent 1000 1000



glextent 1

glclear n; initialize graphics state. If nis" or O, then an InvalidateRect is done, If
nis1l, thenitisnot done.

glcursor n ; sets mouse cursor. Values are defined as IDC ... ingl2,
glellipsex y w h ; draw an ellipse in the rectangle with pen and brush

glextent bool ; O selects the screen context and 1 selects the printer for glgextent
and glgtextmetrics. The default is 1.

glextentfont fontspec p132 ; set font for glgtextent and glgtextmetrics

glfile filename ; (only win32) set filename for glsave and glsavebmp. " isthe
clipboard.

glflood i j color ; (only win32) fill area around point i,j with the current brush. The
areais bounded by color.

glfont fontspec p132 ; font for text commands

glgrid " ; buffered drawing command that causes a grid to be painted. The grid is
painted based on the state information set by the following glgrid... commands.

glgridatt attributes; A set of attributesisalist of 20 integers. The argument is the
ravel of the sets of attributes.

attribute set: pen, brush, text, font, align, edit, 8 unused values

pen, brush, and text are 3 integers with RGB values

font: 1 selectsfont based on first character (-, _, and digit select
font 1); O selectsfont O, 1 selectsfont 1

align: _1 selectsleft or right based on first character (-, _, and digit
selectsright), O selectsright, 1 selectsleft, 2 selects center.

edit: O not editable, 1 editable

glgridborder borders; aborder is specified as 20 integers.
row, col, rows, cols, left b, top b, right b, bottom b



b field for each sideis atype and RGB color
typeis0to 3 and 11 for none, thin, medium, fat, and double line

glgriddrawmark '* ; undraw previous mark and draw new mark
glgridedit text ; create edit box at mark

glgridedit O ; destroy edit box

glgridedit 1 ; enable arrow keysin edit box

glgridfill width height fixfilltypefilltype ; information about cells beyond the
grid data

glgridfix row col ; fixed rows and columns

glgridfontO fontspec p132;

glgridfontl fontspec p132;

glgridgetedit "' ; get text from edit box

glgridgettext row col ; get text for this cell
glgridgettyperow col ; get type and attributes for this cell
glgridh heights; row heightsfor the grid data

glgridinvalidate bool ; 1 causes subsequent glgridtext and glgridtype commands
to invalidate the cells they change.

glgridmark row col rows cols; marked range of cells
glgridrcrows cols; rows and columnsin grid data

glgridrchw row col rows cols; select subarray used in subsequent glgridtext and
glgridtype commands

glgridscroll row col ; scrolled rows and columns

glgridskip row col ; rows and columnsin total datathat are not in grid data



glgridtext ; NULL terminated strings of grid data

glgridtypetypes; integer value for each cell that selectsits attributes

glgridw widths; column widths for the grid data

gllinei j ; draw line from current position to point i,j and update current position

gllined I j k | linelen spacelen [linelen spacelen ...] ; (not java) draw dashed line
fromi,j tok,l. Works only for vertical and horizontal lines.

gllines pts; draw connected lines. ptsis 2 or more points.

glmap mode ; See mapping mode p134.

glmark ; (not java) set mark in graphics buffer and reset pens etc.
glmarkc ; (not java) clear graphics buffer back to last gmark (does not undraw)
glmovei j ; move current positionto i,

glnoer asebkgnd bool ; default paint clears background and if commands paint
entire areathisis not necessary. Set to 1 to avoid initial paint of background.

glpaint "' ; doesimmediate paint of a 2D control. The painting of a 3D control is
delayed until the paint event handler can be run.

glpaintx '* ; mark control for painting when possible. If aglpaintx isdone and J
continues execution for awhile, then the painting will be delayed.

glpen i [styl€] ; select pen. pen is color from last glrgbh command and isi units
wide. styleisfrom the set (ps_solid, ps_dash, ps_dot, ps_dashdot, ps_dashdotdot,
ps_null, ps_insideframe)

glpiex y w h xayaxz yz; (not wince) draw pie shaped wedge with pen and brush.
Same parameters as garc.

glpixel i j ; draw pixel at i,j in current color

glpixelsx y w h pixeldata ; pixeldatais an integer per pixel with RGB values



glplay filename; (only win32) the wmf file filename is played into the isigraph
control. The glplaymap, glplayxywh, and glplayext commands determine how the
fileis played.

glplayext extx exty ; (only win32) windowport extent information for scaling the
wmf file

glplaymap mode ; (only win32) set map mode for playing awmf file.
See mapping mode p134.

glplayxywh xy w h ; (only win32) set rectangle for playing awmf file. Thisis not
aclipping rectangle and if the drawing goes beyond the w and h values it will be
displayed. The w h values establish the extents that are used for scaling if the
drawing is donein an isotropic or anisotropic mapping.

glpolygon pts; draw polygon in pen and brush

glpolymode bool ; (only win32) 0 selects alter nate filling of polygon and 1
selects winding

glgdevmode"' ; (only win32) return printer document properties (see glzdevmode)

glgextent text ; return width and height of the text in aparticular font on a
particular device. The glextent command determines whether the screen or printer
context is used and glextentfont determines which font is used.

The layout (rasterization) of text is quite complicated and the final
length of text is not ssimply the sum of the lengths of the individual
characters. For this reason, calculations based on character widths
are not very useful.

In addition, the length of text depends on the device. Drawing
"testing 1 2 3" with an arial 240 font in a twips mapping will have
different lengths on the screen, on a 150dpi printer, and on a 300dpi
printer. Calculations such as line breaks, page breaks, and
positioning stuff at the end of text are sensitive to the actual device.

glgpixelsx y w h; return pixeldata as integer per pixel with RGB values



glgprinter ' ; (only win32) return printer information

horzsize width in millimeters

vertsize height in millimeters

horzres width in pixels

Vertres height in raster lines (pixels)

logpixel sx horizontal pixels per logical inch

logpixelsy vertical pixels per logical inch

bitspixel number of color bits per pixel.

planes number of color planes

numcolors number of entriesin the device's color table (_1
if > 8)

aspectx relative width of a pixel

aspecty relative height of a pixel

aspectxy diagonal width of a pixel

physicalwidth width of the physical page. A 600 dpi printer on
8.5"x11" paper could have a physical width of
5100. The physical pageisamost aways
greater than the printable area of the page, and
never smaller.

physicalheight height of the physical page

physicaloffsetx  distance from the left edge of the physical page

to the left edge of the printable area. A 600 dpi
printer on 8.5"x11" paper, that cannot print on
the leftmost 0.25" of paper, has a horizontal
physical offset of 150.

physicaloffsety  distance from the top edge of the physical page
to the top edge of the printable area

glgtextmetrics' ; return font information. The context (screen or printer) is
selected by glextent and the font is selected by glextentfont. The values are:
Height, Ascent, Descent, Internal L eading, External Leading, AverageCharWidth,
MaxCharWidth



glqwh "' ; return window width and height in pixels.
glrect x y w h ; draw rectangle with pen and brush
glrgb color ; set current color

glroundr xy w h rw rh ; (not java) draw rectangle with rounded corners defined
by ellipse with width rw and height rh

glsaveflip w h; (only win32) save drawing in WMF format in the glfile filename.
Save to the clipboard if filename is empty.

flip O has J orientation of 0 O as lower left corner.
flip 1 flips for applications like Word with 0 O as upper |eft corner.

w h are suggested clipboard width and height in 0.01 millimeters.

The wmf fileis saved without a " placeable metafile header”. Some
applications require this 22 byte header at the front of awmf file.
The utility addwnf header from script system\main\winutil.js adds a
header to awmf file so that it is suitable for use by WORD and
similar applications.

glsavebmp width height ; (only win32) save drawing as bitmap (24bit color) to
glfile filename. Save to clipboard if filename is empty.

glsal id ; select isigraph child of currently selected parent for graphic commands

glsel hwndc ; hwndc is the result of wd'ghwndc' for an isigraph control. Parent and
child are selected as the wd and gl command targets.

glshow ' ; add new commands (since last glshow or glshowx) to the 2D paint
buffer and immediately paints just the new commands. A glshow immediately after
creating and showing aform can result in extra painting and flicker. The glshow
paints the new stuff, which in most cases is everything, and then the normal
window painting mechanism requests painting the new window and the painting
will be done again. It is generally better to use glshowx and glpaintx.

glshowx "' ; add new commands to the 2D paint buffer with no explicit painting



gltext text ; writetext in the glfont font. Where and how the text is displayed is
affected by the gltextalign and gltextxy commands.

gltextalign TA_value; the TA value affects how gltext displays text

TA_LEFT TA_CENTER TA_RIGHT
TA_TOPTA BASELINE TA_BOTTOM
TA_NOUPDATECP TA_UPDATECP

Thefirst option in each group isthe default. TA_NOUPDATECP
causes gltext to use the position set by gltextxy. TA_UPDATECP
causes gltext to use and update the current position.

Values from each of the 3 groups can be combined:
gltextalign TA BOTTOM + TA UPDATEDCP

gltextcolor ' ; glrgb color is set as color of text for gtext

gltextjustify space nblanks; (only win32) space is the amount of space to insert
for nblanks. This space per blank isinserted for EACH blank in subsequent gtext
commands. Because of rounding error there may be unused space at the end of the
text. To alow spacing multiple texts on the same line this unused space is carried
over into the next glgextent calculations. Justifying aline should be sure to start
with this unused space set to 0. A gltextjustify 0 O sets this unused space to 0. Each
section of aline should be measured with glgextent and then a gltextjustify should
be done with the required space and the number of blanks in that section of text,
and finally the gltext should be done. At the end of the justifying alineit is agood
practice to do a gltextjustify 0 0 to clear the unused space value and to be sure that
subsequent text is not inadvertently spaced out.

gltext commands painted with glshow after gltextjustify commands
have been processed will not be justified unless the entire control is
repainted. glpaint forces arepaint.

The Macintosh runs the gltextjustify command without error, but
text justification is not supported and the text is displayed without
justification.

gltextxy x y ; position for gltext with gltexalign of TA_NOUPDATECP



gltop topvalue; (not java) topvalueisin logical units and tiesthat y coordinate
value to the top of the drawing . This can be used to make a window display the
top part of an image, rather than the bottom part.

glwantresize ; request resize event for gl2 control.

glwindowext x y ; default is 1000 1000. Change these values to change the scale
(zoom) in anisotropic and isotropic mappings

glwindoworg x y ; (not java) default is 0 0. Change these values to scroll the
drawing in the viewport

glzabortdoc "' ; (only win32) cancel the print job

glzcreate printername; (only win32) name from the set of printers returned by
wd gprinters. If no name is given then the session default printer isused. If a
printer context already exists, it is deleted before creating the new context. The
session default printer is the system default printer when Jis started. This can be
changed with wd mbprinter.

glzdelete' ; (only win32) deletes printer context created by glzcreate. Thereisno
error if thereis no context.

glzdevmode "' ; (only win32) modifies printer document properties such as
orientation and copies. The command glgdevmode returns the properties that can
be changed by glzdevmode and their current values. Y ou can determine arguments
for glzdevmode by using mbprinter to create the desired printer document setup
and then use glgdevmode to get those values. This command must be done before
the glzstartpage command.

The Macintosh does not support glzdevmode and printer properties
can not be changed.

The information returned is: orientation, papersize, paperlength,
paperwidth, scale, copies, source, quality, color, duplex, yresolution,
truetype

glzenddoc "' ; (only win32) ends a document.



glzendpage "' ; (only win32) ends a page.

glzmap mode; (only win32) set mapping mode used in printing. Default is twips.
glzprint "' ; (only win32) draws the image on the printer.

glzprintpage ; (only java) prints current page

glzstartdoc 'jobname [filename]' ; (only win32) the job name can be up to 31
characters and appears in print manager. The filename indicates to print to afile
instead of the printer. Thisfile can be printed with the print command. The

M acintosh does not support the second parameter of file name.
gl zstartdoc '"first job"™'
gl zstartdoc '"ny job" tofile.prn

glzstartpage ' ; (only win32) starts a page. Each page must be bracketed by a
glzstartpage and a glzendpage.

glzstartprint ; (only java) start printer job

glzorientation n ; (not wince) O landscape, 1 portrait



p132
fontspec

A fontspec is several parameters that specify afont. A fontspec is used in some wd,
gl2 and gI3 commands.

A fontspec is afont name, size, and and optional styles:
name size [italic] [bold] [underline] [oem] [angl€]

For example: "lucida console" 15 italic

A positive size gives cell height and negative gives character height. In both cases
afont defined interline spacing is used. It is recommended to use cell height
(positive) as this maps more directly and accurately to physical fonts. Thisis
particularly true for printers.

Thesizeisinlogica units. For wd commands thisis generally point size. In gl2,
sizeisin mapping mode units. In gl3, sizeisin pixels.

Fonts can have different character sets. The standard Windows character set is
ANSI and does not include boxes. The old PC character set is OEM and does
contain boxes. Fonts such as Courier New and MS Linedraw contain asingle
DEFAULT character set. The oem parameter selects an OEM font. The default
parameter selectsthe DEFAULT font. If neither oem nor default is supplied, an
ANSI font is selected. If there is not an exact match, you get an arbitrary font.
There are differences in distributed fonts and in the way fonts are selected in
different hosts.

isij 12 default isij with boxes
"ms |inedraw' 12 linedraw with boxes
def aul t

"lucida consol e" 12 oem console with boxes (if the font has oem)
“courier new' 12 oem  courier with boxes (if the font has oem)

Y ou may have to experiment to find the best font for J boxes with your particular
host, fonts, screen, and printer.



Fonts such as WINGDINGS, do not have an ANSI character set, and you need to
specify default to get the default character set for the font.gl f ont ' wi ngdi ngs
100 defaul t'

The angle style gives an angle in 10ths of degrees clockwise from the baseline. For
exampleigl font 'arial 240 angl €900



p133
isigraph events

An isigraph control supports character and mouse events. The Code Diaog in the
form editor lists all eventsfor an isigraph control.

char Isij with boxes

sizeresize event (OpenGL, gl2 must request with glwantresize) paint
paint event (OpenGL only) mmovemouse move event

mbldblmouse button |eft double-click mbldownmouse button left down
mblupmouse button left up

mbrdblmouse button right double-click mbrdownmouse button right down
mbrupmouse button right up

For mouse events the wdhandler variable sysdata contains:
X y width height leftbutton rightbutton ctrl shift

The x y width and height are in pixels and the other values are 1 if the
corresponding button or key was down when the event occurred.

For a char event sysdata contains the value of the character. Characters, such as
HOME, END, or the arrow keys are returned as 128+VK_name (virtual key) as
defined in packages\graphics\vkeys,js.



pl34
Mapping Mode

gl2 command values are in logical units and the mapping mode affects how logical
units are mapped onto the display surface. The mapping modes are:

MM DEFAULT | ower left O O, upper right 1000 1000

MM Rl GHTDOWN upper left O O, |lower right 1000 1000

MM _RAW upper left 0 0, values are pixels

MM TW PS upper left 0 0, values are twi ps (W n32 only)

glmap sets the mapping mode.
MM _ DEFAULT

The default isalogical drawing surface that has 0 0 asits lower left corner and
1000 1000 as its upper right corner. The x axis starts at 0 and is positive to the
right. They axis starts at 0 and is positive upwards.

The windowport isthe drawing represented by the drawing commands. The
viewport isthe surface (screen window or printer paper) that the drawing is drawn
on.

The scaling is based on the ratio between the x and y extents of the viewport and
windowport. It isthe ratios of these extents that isimportant, not the individual
values.

The viewport (drawing surface) origin isfixed as 0 0 in the lower left corner. The
viewport extent is fixed as the pixelsin the x and y directions. These values can not
be changed by commands. However, as the window on the screen is resized, the
viewport extents change.

The default windowport (drawing) is 0 0 and the default windowport extent is 1000
1000. The glwindoworg command changes the origin and the glwindowext
command changes the extent.

MM_RIGHTDOWN

Thisisthe sameasMM_DEFAULT except they axisisflipped. The upper left



corner is0 0 and the lower right corner is 1000 1000. The x axis startsat 0 and is
positive to theright. They axis starts at O and is positive downwards.

MM_RAW

Values arein pixels and the drawing is directly to the pixels on the drawing
surface. The upper left corner is0 0 and x goesto the right and y goes down. The
resize event (glwantresize) can be used to redraw based on the new pixel size of
the control.

MM_TWIPS

This mode is supported only in JFEwdw (win32 only). It issimilar to MM_RAW
except that the logical units arein twips and are scaled to the device. A twipisa
"twentieth of apoint”. A point is approximately 1/72 of an inch and in computer
systems atwip is considered to be exactly 1/1440 of an inch. Thismode is
particularly suited to laying out text and graphs for printing.



p135
gl3 commands 11!:3000+n

g3 commands are for 3D (OpenGL) drawing in an isigraph control. Script

system\main\gl3.ijs defines gl 3 verbs.
| oad 'gl 3" NB. defines verbs such as: gl Accum=: 11!: 3001

The syntax of most OpenGL verbs should be clear from standard OpenGL API
documentation, even though that documentation is oriented towards C
programmers.

Y ou are encouraged to start learning OpenGL programming with the OpenGL
Introduction lab from the Studiol|L absl menu command.

This section documents the gla... commands that are not part of the OpenGL
specification or where the syntax needs clarification. The gla... commands are
concerned with how OpenGL fitsinto J or with Windows extensions.

Most 2D commands do not work in a 3D isigraph control. The following are the
commands that do work: glshow, glshowx, glpaint, glpaintx, glqwh, glcapture.

OpenGL Printing p136 shows how to print 3D images.

gl3 commands

glaFont fontspec p132 - font for glaUseFontBitmaps and glaUseFontOutlines

glaGetErrors " - return recent errors reported by Quadric, Nurbs, and Tess error
callbacks. The error callbacks must be enabled with the appropriate
gluQuadricCallback, gluNurbsCallback, or gluTessCallback.

glaRC " - create OpenGL render context for drawing on an isigraph window. This
must be run before pcenter, pmove, or any other posiitioning is done.

Fallsif:
control isin use by 2D graphics
unable to initialize the OpenGL dlls (opengl32.dil and glu32.dIl)



control missing ws_clipchildren and ws_clipsiblings styles

glaRC typew h - create OpenGL render context for drawing on a bitmap: type
must be 1. w h give width and height of a 24bit color bitmap.

A bitmap RC is associated with an isigraph window but doesn't display anything in
the window so normally this window should be hidden.

If the window is hidden, thef or m i si graph_si ze andf or m_i si gr aph_pai nt
handlers are not automatically called and they must be called explicitly.

The size handler for a bitmap RC should not use the window size (gl gwh' * ) for
setting the viewport. It should use the width and height used to create the bitmap in
gl aRC.

glaSaveBMP filename - save bitmap of an isigraph control with abitmap RC. If
thefilenameis" , the bitmap is saved to the clipboard.

glaSwapBuffers" - the front-buffer is the one displayed on the screen. Drawing is
done into the back-buffer. A glaSwapBuffers makes the back-buffer the front-
buffer.

glaUseFontBitmaps O first count listbase - create display lists based on glaFont. A
display list is created for count characters starting at first. The display list numbers
start at listbase.

glaUseFontOutlines O first count listbase deviation extrusion format - create
display listsfor drawing 3D characters based on glaFont.

first - first of the set of characters

count - number of characters used to create display lists

listbase - starting display list

deviation - maximum chordal deviation from the original outlines. When deviation
IS zero, the chordal deviation is equivalent to one design unit of the original font.
The value must be equal to or greater than 0.

extrusion - how much afont is extruded in the negative z direction. The value must
be equal to or greater than 0.

format - WGL_FONT_LINES or WGL_FONT_POLY GONS

Returns a matrix with arow for each character. The row contains:



BlackBoxX - black box (smallest rectangle that contains the glyph) width
BlackBoxY - black box height

OriginX - black box upper-left x coordinate

OriginY - black box upper-left y coordinate

IncX - horizontal distance from current cell origin to the next cell

IncY - vertical distance from current cell origin to the next cell

glBitmap - argument is boxed list where the last argument is the data argument
glDrawPixels - argument is boxed list where the last argument is the data argument
glCallListsinteger data

glCallLists character_data

glClearColor R G B [A] - sets clear color red, green, blue, alpha. If A iselided, itis
set to 1.

glColor RG B[ A] - setscolor red, green, blue, apha. If A iselided it isset to 1.

glFeedbackBuffer integer type - feedback buffer sizein floating values. This
command is only allowed once. This avoids potential crashes with the buffer being
changed at the wrong time.

glGetError " - return OpenGL error flags (there may be more than one).
gluErrorString returns a string for an error number.

glPixelStore- GL_UNPACK_ALIGNMENT and GL_PACK_ALIGNMENT are
the only pname arguments supported.

glSelectBuffer size - select buffer size in integers. This command is only allowed
once. Thisavoids potential crashes with the buffer being changed at the wrong
time.

The result data from the select buffer is recorded for commands done after a
glRenderMode GL_SELECT. The result buffer is returned as the result of a
glRenderMode any_other_mode. OpenGL defines the select buffer as returning
minimum and maximum z values as unsigned integers.

unsigned int value - Jsigned int value



0 - smallest negative int
max 32 bit unsigned int - largest positive int

To convert the J signed integer range to afloat range from 0 and up, add 232 to
the negative integers.

gl TexImageld - argument is boxed list where the last argument is the data
argument

gl TexImage2d - argument is boxed list where the last argument is the data
argument

glVertex X Y [ Z[ W] ] - setsvertex coordinates. If W (rarely used scaling value)
iselideditissetto 1. If Ziselided it setto 0.

gluBuild1ldMipmaps - argument is boxed list where the last argument is the data
argument

gluBuild2dMipmaps - argument is boxed list where the last argument is the data
argument

gluPwICurve nurb type data - count and stride parameters are fixed based on type
and length of data.

gluNurbsCurve nurb uknots udata ustride uorder type data
gluNurbsCurve nurb uk ud vk vd ustride vstride uorder type data

gluScalelmage - argument is boxed list where the last argument is the data
argument
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OpenGL printing

Printing OpenGL imagesis not directly supported. However, it is possible to get
reasonably good printing of OpenGL images by creating a bitmap RC, drawing to
the bitmap, and then printing the bitmap. If the bitmap is not stretched to much to
fit the printing area the quality of the printed image is good.

The steps are as follows:

1. create temporary form and isigraph control

2. create abitmap RC

3. size image - the size handler, but with bitmap size, not glqwh"
4. draw image - the paint handler

5. save the bitmap to file

Something like the following could be used to print an OpenGL image drawn on

form ainisigraph control.

print=: verb define

wd 'pc p;cc g isigraph ws_clipchildren ws_clipsiblings;'
BWMPSI ZE=. 2$1000 NB. big bitmap for little stretch
gl aRC 1, BMPSI ZE

NB. do initialization required by size and paint
size BMPSIZE NB. a_g _size calls size wth glgwh''
a _g_paint"’

gl aSaveBMP 't . bnp'

wd' pcl ose'

NB. print t.bnp file with 2D printing

)
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Form Edit Overview

A form definition is the set of wd commands that define a parent window and its
controls. The Form Editor takes a form definition from a script file, displays the
form, supports editing, and saves the new definition back in the script. The script
also contains the verbs that handle events when the form is run. The Form Editor
facilitates editing these verbs.

The best way to learn about thisisto try it. Create a new script and run Edit/Form
Edit. Click the Design New button to add controls. Drag controls with the mouse.

Controls can be marked with red or blue borders. The red control is the selection
and all marked controls are the collection. The mouse marks and unmarks controls.

Hints p139

Mouse p140

Keyboard p141

Design p142

New Control p143

Control p144

Parent p145

Menu p146

Toolbar p147

Statusbar p148
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Run p151

Defaults p152
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Form Edit Hints

Pick agood form id at the outset, to avoid having to change it later.

Create anew script and save it as a permanent file. The form id might be a good
name for the script.

Menu command Edit/Form Edit activates the form editor. It asks for aform id and
atemplate.

Use the Design Dialog pl142 to create, position, and size controls. The New button
activates the New Control Dialog p143 used to add new controlsto the form.

In dialogs such as New Control, OK performs the action and returns to the Design
Diaog, and Apply performs the action and stays in the dialog.

Ctrl+C copies the collection to an internal clipboard and Ctrl+V, Ctrl+B, or Ctrl+N
paste. For example, create aradiobutton, move it, Ctrl+C, and do Ctrl+N several
times.

The Tab key can be used to find a control covered by another control.
Y ou can open more than one form and copy and paste between forms.

Create the controls you want and position and size them roughly. Fine tune
position, size, and alignment, after everything is on the form.

Customize control styles, captions, and ids with the Control Dialog p144. Give
descriptive ids to controls that cause events or will be used in wd commands.

Create a menu with the Menu Dialog p146.

Set the tab order p150 after the form is pretty much complete. Moving, adding, or

deleting controls require redoing the tab order. Radiobuttons are automatically
grouped if they arein theright tab order.

Run p151 the form with the Design Dialog Run button. This shows the form as it



will ook to the user. Check the tab order and test your event handlers.

The Code Diaog p149 shows which verbs are required to handle events and allows

you to activate the form script and position the caret at the definition. Do not add
handlers until the layout is settled.

Ctrl+click acontrol, amenu item, or the script to switch between the script and the
form editor.
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Form Edit Mouse Actions

click -- select control (collection is maintained)
shift+click -- toggle mark on control
ctrl+click -- activate script (ctrl+click script to return)

double-click -- show Control Diaog
drag move -- drag collection. Ctrl+shift to move just the selection.

drag resize -- just outside the red border shows aresizing cursor. Ctrl+shift to
resize just the selection.

draw select -- press the mouse outside any control and draw a box to select controls

A mouse action in amarked control affects that control. To select a control covered
by a marked control, first unmark the control. The mouse selects the control with
the nearest upper left corner.

The mouse displays the form menu. Select a menu item with Ctrl to activate the
script.

If tab order p150 is displayed mouse actions are different.




Form Edit Keyboard Actions

Ctrl+X -- cut collection (internal clipboard)
Ctrl+C -- copy collection

Ctrl+V -- paste

Ctrl+B -- paste Beside collection

Ctrl+N -- paste beNeath collection

Ctrl+T -- toggle tab order p150 display

Del -- delete collection

Tab -- select next in tab order

Shift+Tab -- select previous

pl41
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Form Edit Design Dialog

The New button shows the New Control Dialog p143 for adding controls to the
form.

Move collection with the cross direction buttons. The central button switches the
move-grid between 1 and 4. The move is to the move-grid if not already on the
grid.

Align collection with shift + a direction button.
Size collection with ctrl + adirection button.
The shift key causes the following buttons to act down rather than across.

Center -- center collection

Size -- size collection to the selection width
Space -- space 3 or more controls across the form
Touch -- space collection so they touch

Minus -- remove space

Plus -- add space
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Form Edit New Control Dialog

Design Dialog New button shows this dialog that is used to add controls to the
form.

Select the type of control you want to create and give the control an id.

Some controls, such as edits, are often labeled by a static. If you want to |abel the
contral, fill in the label field. Check down if you want the control below the label.

To create several controls of the same type, for example severa radiobuttons, fill
in the copies field. Check down if you want them vertical.

Click OK or Apply to recreate the form with the new control(s).
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Form Edit Control Dialog

Double-click a control to show this dialog. Make changes and press OK or Apply
to recreate form.

The listboxes can have multiple items sel ected.

Ownerdraw buttons are not drawn when designing the form. The file nameisin the
caption. Edit the caption to be the name of the file with the graphic for the button.
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Form Edit Parent Dialog

Design Window/Parent shows this dialog. Make changes and press OK or Apply to
recreate form.

Styles:

closeok -- parent closes without causing an event

dialog -- heavy frame

nomax -- N0 maximize button

nomenu -- No System menu

nomin -- N0 minimize button

nosize -- no sizing frame

owner -- owned by currently selected form (owner disabled until close)

Options do not affect the form during design.

The pmove button toggles use of a pmove command. When set, the current design
location is shown to the right of the button. The form will be moved to that
location when it is created.

The right and bottom margins set the margins used in creating the form.



Form Edit Menu Dialog

Design Window/Menu shows this dialog. Edit the definition and press
OK or Apply to recreate the form.

A popup menu item definition has just a caption. For example:
File

A command menu item definition has an id, caption, and optional
shortcut, tooltip, and statushelp. For example:
idopen caption _ shortcut _ tooltip _ statushelp

The _ character separates fields that may contain blanks. The shortcut
appears at the right side of the menu list. The tooltip does not affect
the menu, but atoolbar button with the same id will show the tooltip
when the mouse rests on the button. The statushelp showsin the
statusbar when the mouse is on the menu item.

+ ends a popup menu, - is a separator. and & underlines the next
character.

For example:

&File

new & New

open & Open _ Ctrl+O _ tool tip _ status help text

idquit Quit

+

&Help

idhelp & Contents

Use the mouse to show the menu on the form. Press Ctrl and select a
menu item to go to the code in the script for that event.

Use the Code Dialog p149 to define verbs for menu ids and shortcuts.
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A menu shortcut usually calls the verb defined for the menu id. For
example, shortcut Ctrl+O could define a handler for fkey 'o ctrl’ that
called formid_idopen_button.
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Form Edit Toolbar Dialog

Design Window/Toolbar shows the Toolbar Dialog. This dialog manages the form
toolbar.

A toolbar isaset of buttons that show across the top of form, below the menu.

The buttons are drawn from a bitmap. The File button allows you to select the
bitmap for your toolbar. The selected bitmap shows across the top of the dialog
with the buttons numbered.

A linein the edit box givestheid for the toolbar button, the index of the bitmap
picture to use, atooltip to display when the mouse rests on the button, and
statushelp to display in the status bar.

A linewith just an index is a separator where the index is the width.

For example:

idnew O new file _ Create anew file.
idsave 2 savefile _Savefile.

25

idprint 6 print file _ Print file

A toolbar button is usually a shortcut for amenu item and in this case they should
have the same id.
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Form Edit Statusbar Dialog

Design Window/Statusbar shows the Statusbar Dialog. This dialog manages the
form statusbar.

A statusbar is a set of panes across the bottom of aform.

Thefirst paneisthe help pane and its width varies from a minimum up to the space
remaining. It has default text set by the sbarset command. It shows menu and
toolbar statushelp when the mouse is on a menu item or toolbar. When this
temporary help is not shown the pane revertsto its default contents.

A linein the edit box give theid, width, and initial text for each pane in order.

For example:

idstatushelp 100 Press F1 for help.
idstatusrdy 50 Ready
idstatusoption 75 option
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Form Edit Code Dialog

Design Window/Code shows this dialog.

This dialog helps you define and edit verbs in the script that handle events.
The button event type liststhe ids of controls that cause button events.
Items are indented if averb is not defined for that event.

Double-click an item in the listbox to activate the script with the caret located at
the verb. If there is no definition, a default definition is added. Ctrl+click the script
to return to the form editor.

The fkey event type lists keys that cause events. Alphabetic and numeric keys with
Ctrl or Ctrl+Shift aswell as function keys cause events. Fkey events Ctrl+Z,X,C,
or V are not supported. Menu shortcuts are handled as fkey events.

The other event type lists general form events.

The orphan event type lists verbs defined in the script for which there is no control
that would cause the event. For example, create a button and create a handler verb
in the script, then delete the button.

Ctrl+click a control, amenu item, or the script to switch between the script and the
form editor.
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Form Edit Tab Order

Ctrl+T in the form toggles display of the tab order.
The tab order determines how the user moves around on the form with the tab key.
M ouse actions with the tab order displayed are as follows:

click -- select control (red border)
shift+click -- put new selection after previous selection in the tab order
ctrl+click -- put new selection asfirst in tab order
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Form Edit Run

Design Dialog Run button saves the form in the script, saves the script, runsthe
script, and runs the verb formid_run to create and show the form.

Code Dialog p149 other event type entry run takes you to the form run verb
definition.
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Form Edit Defaults

Design Dialog File/Defaults displays the sizes used for controls created with New
Control. The defaults can be changed and can be recorded in the ini file.

The default form font can be set by the main J menu with View/Set Form Font.
Use File/Save jsm.ini to save a new form font as the default in theini file.
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Form Edit Tech Notes

A form definition in a script begins with aline that starts with a pc command and
ends with the line <rem form end>.

Scripts in system\packages\forms are used as templates for new forms.
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Regular Expression

A regular expression is atext string that specifies a pattern of characters. This
facility allows you to write J programs using regular expressions to search arbitrary
text. Y ou can perform a search for a single or multiple matches, or extract the
matched text from the string. Y ou can also merge new text in to replace the
matches, or apply a verb to the matched text in a string.

Utility verbs are included to assist in building regular expression patterns, asisa
utility to search J scripts and other text files for patterns.

The primary definitionsarein syst em nmai n\regex. i j s ; utility verbsto build
patterns are in syst em packages\regex\regbuild.ijs .

The Find in Files utility, available from the Edit menu or by pressing Ctrl+Shift+F,
can search for simple text, regular expression, or special patterns such asthe
assignment of a name.

L abs and a demo on regular expressions are available from the Studio menu.
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Regular Expression Patterns

A regular expression pattern is a sequence of elements which matches successive
portions of a character string. For example, ssimple letters are elements which

match the same characters in the string. The asterisk indicates that the previous
element should be matched 0 or more times. So, a pattern of abcd must matchin
the string exactly; a pattern of ab* cd matches the letter a followed by 0 or more
occurrences of the letter b , followed by the letters cd . The particular elements of a
pattern are described below.

Characters
Non-special characters match exactly. Non-special characters are anything other
than: [ ] () {} $~. *+ 2]\

A special character isincluded as ssmple text by preceding it with a backslash.

Character sets
The special character . matches any character (except the null character, 0{a. )

The special characters~ and $ match the start and end of lines.

Sets of characters are defined by enclosing the list of charactersin brackets:
[ aei ou] matchesasingle vowel character

Ranges can al so be included within the brackets:
[ a- z] matches any lower case |etter

Combinations of the above are acceptable:
[ a- zA- Z13579] matches any lower case, upper case, or odd digit

Fixed sets (classes) of characters can be included in the list, as a name within
bracket-colon pairs:

[#[:digit:]abc] matchesthe character # , adigit, or any of thelettersa , b ,
orc

The character classes defined are:



alnum

a phanumeric
apha
alphabetic
blank

tab and space
cntrl

control chars
digit

digits

graph
printable (except space)
lower
lowercase
print
printable
punct
punctuation

space



whitespace

upper

uppercase

xdigit

hex digits

If aset beginswith ~ |, then the pattern will match with any character not in the set.

Subexpressions

A series of elements may be combined by enclosing them in parenthesis.
Subexpression are affected by closures such as* just as simple characters are:

([ a-z][0-9])* matches any number of occurrences of aletter followed by adigit

The result of searches for a pattern return a match for the overall pattern, and a
separate match for each subexpression

A\ followed by adigit, N, matches the same substring which occurred in the Nth
subexpression:

([[:digit:]]+)#\ 1 matchesoneor more digits, followed by a# , followed by
the same string of digits

Closures
A * following an element matches 0 or more occurrences of that element:
[ aei ou] * matches0 or more vowels

A + following an element matches 1 or more occurrences of that element:
[[:al pha:]]+ matches 1 or more a phabetic characters

A ? following an element matches O or 1 occurrences of that element:
-?[[:digit:]]+ matchesan optiona hyphen, followed by 1 or more digits

Aninterval expression, { m n} , follows an element to allow it to match at least m,
and no more than n, occurrences of the element:
[[:digit:]]{3, 5} matches3, 4,or5 digits

Alternation



Multiple regular expressions can be separated with a vertical bar | to match any of
them:
print|list|exit matchesany of thestringsprint ,list ,andexit

Matches

When searching for a pattern in a string, it is possible to find multiple substrings
which match the pattern. The one that is returned is the one which starts earliest in
the string. If more than one match starts at the same place, the longest oneis
returned.

Even once a particular match islocated, it is possible for there to be multiple
combinations of the contents of the subexpressions which makeit up. Asarule,
whenever possible the subexpressions which begin earlier in the string will be as
long as possible.

The result of amatch is atable which describes the match. The first row coversthe
whole match, and subsequent rows describe where the subexpressionsin the
pattern match in the string. Each row has two elements: index of the first character
of the start of the match, and the length of the match. Any row which doesn't
participate in the match isfilled with _1 0.
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Regular Expression Verbs

The standard regex verbs are defined in syst eml mai n\regex. i j s .Themain
verbs arer xmat ch and r xmat ches. The former locates the first occurrence of a
match in the string; the latter locates all occurrences. Four other verbs create, list,
display, and free up compiled patterns. r xconp, rxhandl es, rxinfo, and
rxfree.

Most of the rest of the definitions either use ther xnmat ch or r xmat ches verbs, or
take the result of them as arguments.

match=. pattern rxmatch string

Find first match The result of r xmat ch is atable, each row being an index/length
pair. Thefirst row describes the entire match, one row per subexpression follow
which describes where each subexpression was found in the string. Where a match
does not occur, 1 0 isreturned.

matches =. pattern r xmat ches string

Find al matchesr xmat ches returnsalist of tables, with one item per match in the
string. The shape of the result is#mat ches by #subexpr by 2.

phandle =. r xconp pattern
Compile pattern

r xf ree phandle

Release compiled pattern

phandles =. r xhandl es '



Return all pattern handles
'nsub pat’' =. r xi nf o phandle

Return #subexprs;pattern

Theverbsrxconp, rxhandl es, rxinfo,andrxfree alow you to create pattern
handles which are ssimple integers which represent compiled patterns. A handle can
be used anywhere a pattern can be and, if used repeatedly, will avoid having to
recompile the pattern on each call.

r xconp compiles a pattern and returns a handle.
r xhandl es returnsalist of all existing handles.

rxi nf o returnsinformation about a handle. It currently returns aboxed list of 1 +
the number of subexpressions and the original pattern. The length of the result may
be extended (on the right) in the future.

r xf r ee releases all resources associated with a compiled pattern.

ertext=. rxerror "'

Error text The result of r xer r or isatext string describing the last error from a
regular expression verb.

Ismatch =. patternr xeq string

1if entire string matches Returns a1 if the pattern fully describes the string.
(Similar to = verb).

index =. patternr xi ndex string

index of match or #string The result of r xi ndex istheindex of the first match, or
#string if none. (Similar toi . verb).



mask =. patternr xE string

mask: 1's start matchesr xE returns a boolean mask of length #string, with 1'sto
mark the start of amatch. (Similar to E. verb).

sub =. patternrxfirst string

first substring matchr xf i r st returns the substring in the right argument which
matches the pattern.

subs=. patternrxal | string

all substring matches The result of r xal I isaboxed list of al substringsin the
right argument which match the pattern.

subs=. matchesr xf r omstring

select substrings matchedr xf r omreturns a box containing the substrings described
by each index/length pair on the left.

subs=. matchesr xcut string

cut into alternating non-match/matchr xcut returns aboxed list which will match
the original string if razed. The items alternate between non-matches and matches,
aways starting with a non-match.

newstr =. string r xr pl ¢ (pat;rplcstr)



replace pat with rplcstrr xr pl ¢ replaces substrings in the left argument. The right
argument is a boxed list of the pattern and the replacement text.

newstr =. rplcstrs matchesr xner ge string

merge rplcstrsinto stringr xner ge takes a table of matches as an argument, and
returns a verb which merges the boxed strings in the left argument into those
positions on theright. (Similar to } adverb).

newstr =. pattern f r xappl y string

apply f to each matchr xappl y appliesits verb argument to each of the substring in
the right argument which match the pattern in the left argument.

All verbs which take a pattern as an argument can be called with either a character
list containing a pattern or pattern handle (an integer resulting from r xconp). For
example,

"[[:al pha:]]+" rxmatches str NB. match all setsof lettersin str

handl e=. rxconp NB. compile pattern into handle
"[[:al pha:]]+

handl e rxmat ches str NB. do the match

rxfree handl e NB. (once handle is no longer required)
Notes

1. ther mat ch and r xmat ches verbsreturn either asingle or list of matches,
respectively, with each match being atable of index/length pairs for the match and
each subexpression. Other verbs which use the result of r xmat ch or r xmat ches
tend to only use the first row for each match, which represents the entire match.

2. if you're interested in one or more of the subexpressions, it is possible to identify
the specific rows of the match which are to be returned by r xmat ch and



r xmat ches. If aboxed array is passed rather than a character or numeric pattern, it
Isa2-element list consisting of a pattern and alist of the indices of the important
rows in a match.

For example, the pattern* (x+) ([[:digit:]]+)' matchesoneor more letters
' x', followed by astring of digits, with both the' x' sand the digits being a
subexpressions of the pattern. Each match will be returned as a three-row table,
describing the entire match, just the' x' s, and just the digits.

pat=. rxconp '(x+)([[:digit:]]+)"
str=. '"just one xxx1234 match here
pat rxmatches str

97
9 3
12 4

(pat;1 2) rxmatches str NB. just the '"x's and digits
9 3

12 4

pat |. rxapply str NB. reverse the whol e natch
just one 4321xxx match here

(pat;,2) |. rxapply str NB. reverse just the digits

just one xxx4321 match here

Examples
pat=. '[[:alpha:]][[:alnum] _]*" NB. pattern for J nane
str=. '3,fo003=.23,j42=.123, 123 NB. a sanple string
pat rxmatch str NB. find at index 2, length
4
2 4
pat=. '([[:alpha:]][[:alnum] _]*) *=[.;]" NB. subexp is nane
in assign
pat rxmatch str NB. pattern at 2/6; nane at 2/4
26
2 4
pat rxmatches str NB. find all natches
26
2 4
11 5



] phandl e=. rxconp pat NB. conpile
1

rxconp '[wong' NB. a bad pattern
| domain error: rxconp
| rxconp' [ wong'

rxerror
Unmatched [ or [7

rxhandl es "' NB. just handle 1 defined
1

rxi nfo phandl e NB. return (l+#subexp); pattern
T +
| 2] ([[:alpha:]][[:alnum]_]*) *=[.;]]
T +

phandl e rxmatches str NB. use phandle like pattern
26
2 4
11 5
11 3

phandl e rxfirst str NB. first matching substring
f 003=.

phandl e rxall str NB. all matching substrings
+-- o - o - +----- +
| foo3=.|j42=.|
+-- o - o - +----- +

phandl e rxi ndex& ' fo00=.10";'nothing at all’ NB. index of
mat ch
2 14

phandl e rxE str NB. mask over matches

001000000001 00000O0O0O0OO0CO0O0

"[l:digit:]]*" rxeq '2342342 NB. test for exact match

1

"[[:digit:]]*" rxeq '2342 342
0 NB. rxfrom sel ects substring using index/|ength
pairs

phandl e rxmatch str



NN

6
4 NB. entire and subexpression match

m=. phandl e rxmatches str
phandl e rxmerge str

+-- o - o - +----+
| fo03=.| f 003|
+-- o - o - +----+
phandl e rxmat ches str NB. all matches
26
2 4
11 5
11 3

] m=. (phandl e; , 0) rxmatches str NB. entire matches only
26

11 5
m rxcut str NB. return alternating non-match/ match
boxes
R R S +
| 3, | foo3=.]23,]j42=.]123, 123|
R R S +
phandl e |. rxapply str NB. reverse each match
3, . =300f 23, . =24j 123, 123
(phandle;,1) |. rxapply str NB. reverse just nanme part of
mat ch

3, 3o0of =. 23, 24j =. 123, 123
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Regular Expression Utilities

The script syst eml packages\ r egex\ r egbui | d. i j s contains definitionsto for
building regular expression patterns.

Many of the verbs below may enclose its argument in parentheses (to make it a
subexpression). For example,
anyof 'abc' returns' (abc)*'.

The argument is only put in parentheses if necessary.
anyof set 'abc' IS'[abc]*'.

The following verbs correspond directly to afeature of the regular expression
notation:

set chars returns set construction for chars
set 'abc’

[ abc]

not chars set of non-matching chars
set not 'abc’

[ ~abc]

sub pat make a subexpression
set 'abc’

(abc)

soneof pat pattern matching 1 or more pat
sonmeof ' abc’

(abc) +

(mn, max) of pat pattern matchin min up to max of pat
2 4 of "abc’

(abc){2, 4}

patl or pat2 pattern matching either patl or pat2
"abc' or "d

abc| x



patl or pat2 pattern matching patl immediately followed by pat2
"action=" by

'nmove' or 'copy'

acti on=(nove| copy)

sub pat makes pat a subexpression
sub " abc’

(abc)

bkref refnum back-reference to a previous subexpression
bkref 1

\1

Some nouns can be used as parts of regular expressions:

whi te pattern matching one or more whitespace characters
owhite pattern matching optional whitespace

sol pattern matching the start of aline

eol pattern matching the end of aline

any pattern matching any character

Finally, some miscellaneous ver bs

plain text returns aregular expression matching the plain text
plain "dir
j.r
dir j\.\*
pat 1 between y result is elements of y catenated together
with patl between each

*' between 'abc’
a *b *c

*' bet ween
'pl' ;' p2' ;! p3| pé
pl *p2 *(p3| p4)

coment nb add comment to pattern
pattern



Interpretation of a pattern always stops at the first null character (0{a. ). Thenb
verb makes use of this by catenating a null character and comment at the end of a

pattern.
p=. rxconp 'sone digits' nb '[[:digit:]]+
rxinfo p
T T +
| 1| [[:digit:]]+ NB. sone digits|
T T +

setchars set pat returns list of characters matching a set pattern
setchars '[a-

di:digit:]]"

0123456789abcd

Character classes

The following nouns are strings which are used within sets to specify a character

class. alnum al pha, blank, cntrl, digit, graph,
| ower, print, punct, space, upper, xdigit

For example, al pha=. '[:al pha:]’

Corresponding nouns, named with aleading uppercase, are patterns specifying a
set of the character class, for example, Al pha=.
"[[:al pha:]]’ NB. (sane as set al pha)

J patterns

Thefollowing nouns, defi ned i n packages\regex\regj.ijs ,arepatterns
which match elements of J code:

Jnane

matches a J name



Jnunitem Jnum

matches a J numeric item or array (constant)

Jchar

matches a J character string

Jconst

matches a J numeric or character constant, include a. and a

Jgassi gn, Jlassign, Jassign

matches J global, local, or either assignment

Jl par, Jrpar

match Jsleft and right parentheses

Jsol , Jeol

match the start or end of a J sentence
(ignores leading blanks and trailing blanks/comments)
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Regular Expression Demo

This program demonstrates and allows you to experiment with regular expressions.
Some standard text can be searched, or you can open any text file which will be
displayed. When you type in a pattern and hit the Match button, the text will be
searched for that pattern. All matches will be displayed in red and underscored.

A set of canned patterns can be tried by selecting them in the Patterns menu.

Run this demo from the Studio|Demos menu command. This demo requires a
richeditm control and is only supported in the JWin95 and NT versions.
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Regular Expression Copyright

The J system and its interface to the regular expression pattern
matching library is
Copyright (©) 1994-1998 |verson Software Inc.

The regular expression library used in the interpreter is

Copyright (©) 1992, 1993, 1994, 1995 Free Software Foundation, Inc.
Thislibrary is being used according to the GNU Library Public
License.

GNU Library Public License

GNU LIBRARY GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1991 Free Software Foundation, Inc.
675 Mass Ave, Cambridge, MA 02139, USA

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

[Thisisthefirst released version of the library GPL. It is numbered 2
because it goes with version 2 of the ordinary GPL .]

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software isfree for al its users.



Thislicense, the Library General Public License, appliesto some
specially designated Free Software Foundation software, and to any
other libraries whose authors decide to use it. Y ou can use it for your
libraries, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it if
you want it, that you can change the software or use pieces of it in new
free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone
to deny you these rights or to ask you to surrender the rights. These
restrictions tranglate to certain responsibilities for you if you distribute
copies of thelibrary, or if you modify it.

For example, if you distribute copies of the library, whether gratis or
for afee, you must give the recipients all the rights that we gave you.
Y ou must make sure that they, too, receive or can get the source code.
If you link a program with the library, you must provide complete
object files to the recipients so that they can relink them with the
library, after making changes to the library and recompiling it. And
you must show them these terms so they know their rights.

Our method of protecting your rights has two steps: (1) copyright the
library, and (2) offer you thislicense which gives you legal permission
to copy, distribute and/or modify the library.

Also, for each distributor's protection, we want to make certain that
everyone understands that there is no warranty for thisfreelibrary. If
the library is modified by someone else and passed on, we want its
recipients to know that what they have is not the original version, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software patents.



We wish to avoid the danger that companies distributing free software
will individually obtain patent licenses, thusin effect transforming the
program into proprietary software. To prevent this, we have made it
clear that any patent must be licensed for everyone's free use or not
licensed at all.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License, which was designed for utility
programs. This license, the GNU Library General Public License,
appliesto certain designated libraries. Thislicenseis quite different
from the ordinary one; be sureto read it in full, and don't assume that
anything in it isthe same asin the ordinary license.

The reason we have a separate public license for some librariesis that
they blur the distinction we usually make between modifying or
adding to a program and simply using it. Linking a program with a
library, without changing the library, isin some sense simply using the
library, and is analogous to running a utility program or application
program. However, in atextual and legal sense, the linked executable
Isa combined work, aderivative of the original library, and the
ordinary General Public License treatsit as such.

Because of this blurred distinction, using the ordinary General Public
Licensefor libraries did not effectively promote software sharing,
because most developers did not use the libraries. Weconcluded that
weaker conditions might promote sharing better.

However, unrestricted linking of non-free programs would deprive the
users of those programs of all benefit from the free status of the
libraries themselves. This Library General Public Licenseisintended
to permit devel opers of non-free programs to use free libraries, while
preserving your freedom as a user of such programs to change the free
libraries that are incorporated in them. (We have not seen how to
achieve this as regards changes in header files, but we have achieved it
as regards changes in the actual functions of the Library.) The hopeis
that thiswill lead to faster development of freelibraries.

The precise terms and conditions for copying, distribution and



modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, while the latter only
works together with the library.

Notethat it is possible for alibrary to be covered by the ordinary
General Public License rather than by this special one.

GNU LIBRARY GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION
AND MODIFICATION

0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Library
General Public License (also called "this License"). Each licensee is
addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, trandation is
included without limitation in the term "modification".)

"Source code" for awork means the preferred form of the work for
making modifications to it. For alibrary, complete source code means
all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.



Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of running
aprogram using the Library is not restricted, and output from such a
program is covered only if its contents constitute a work based on the
Library (independent of the use of the Library in atool for writing it).
Whether that is true depends on what the Library does and what the
program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the Library.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a
fee.

2. You may modify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent noticesstating
that you changed the files and the date of any change.

C) Y ou must cause the whole of the work to be licensed at no charge to
all third parties under the terms of this License.

d) If afacility in the modified Library refersto afunction or atable of
datato be supplied by an application program that uses the facility,
other than as an argument passed when the facility isinvoked, then
you must make a good faith effort to ensure that, in the event an
application does not supply such function or table, the facility still



operates, and performs whatever part of its purpose remains
meaningful.

(For example, afunction in alibrary to compute square roots has a
purpose that is entirely well-defined independent of the application.
Therefore, Subsection 2d requires that any application-supplied
function or table used by this function must be optional: if the
application does not supply it, the square root function must still
compute square roots.)

These requirements apply to the modified work as awhole. If
Identifiable sections of that work are not derived from the Library, and
can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the entire
whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest your
rights to work written entirely by you; rather, the intent is to exercise
the right to control the distribution of derivative or collective works
based on the Library.

In addition, mere aggregation of another work not based on the
Library with the Library (or with awork based on the Library) on a
volume of a storage or distribution medium does not bring the other
work under the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General

Public License instead of this License to a given copy of the Library.
To do this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU Genera Public License, version 2,
instead of to this License. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can
specify that version instead if you wish.) Do not make any other
change in these notices. Once this change is made in a given copy, it is



irreversible for that copy, so the ordinary GNU General Public License
appliesto al subsequent copies and derivative works made from that
copy. Thisoption is useful when you wish to copy part of the code of
the Library into a program that isnot alibrary.

4. Y ou may copy and distribute the Library (or a portion or derivetive
of it, under Section 2) in object code or executable form under the
terms of Sections 1 and 2 above provided that you accompany it with
the compl ete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy from a
designated place, then offering equivalent access to copy the source
code from the same place satisfies the requirement to distribute the
source code, even though third parties are not compelled to copy the
source along with the object code.

5. A program that contains no derivative of any portion of the Library,
but is designed to work with the Library by being compiled or linked
with it, iscalled a"work that uses the Library"”. Such awork, in
isolation, is not aderivative work of the Library, and therefore falls
outside the scope of this License.

However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a"work that uses the
library". The executable is therefore covered by this License. Section 6
states terms for distribution of such executables.

When a"work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrue is especially significant if the work can be linked
without the Library, or if the work isitself alibrary. The threshold for
thisto be trueis not precisely defined by law.



If such an object file uses only numerical parameters, data structure
layouts and accessors, and small macros and small inline functions
(tenlines or less in length), then the use of the object fileis
unrestricted, regardiess of whether it islegally a derivative work.
(Executables containing this object code plus portions of the Library
will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also compile or link
a"work that usesthe Library" with the Library to produce a work
containing portions of the Library, and distribute that work under
terms of your choice, provided that the terms permit modification of
the work for the customer's own use and reverse engineering for
debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by this
License. Y ou must supply acopy of this License. If the work during
execution displays copyright notices, you must include the copyright
notice for the Library among them, as well as areference directing the
user to the copy of this License. Also, you must do one of these things:

a) Accompany the work with the complete corresponding machine-
readabl e source code for the Library including whatever changes were
used in the work (which must be distributed under Sections 1 and 2
above); and, if the work is an executable linked with the Library, with
the complete machine-readable "work that uses the Library", as object
code and/or source code, so that the user can modify the Library and
then relink to produce a modified executable containing the modified
Library. (It isunderstood that the user who changes the contents of
definitionsfilesin the Library will not necessarily be able to recompile
the application to use the modified definitions.)

b) Accompany the work with awritten offer, valid for at least three



years, to give the same user the materials specified in Subsection 6a,
above, for acharge no more than the cost of performing this
distribution.

c) If distribution of the work is made by offering access to copy from a
designated place, offer equivalent access to copy the above specified
materials from the same place.

d) Verify that the user has already received a copy of these materials
or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, as a special exception,
the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license restrictions
of other proprietary libraries that do not normally accompany the
operating system. Such a contradiction means you cannot use both
them and the Library together in an executable that you distribute.

7. You may place library facilities that are a work based on the Library
side-by-side in asingle library together with other library facilities not
covered by this License, and distribute such a combined library,
provided that the separate distribution of the work based on the
Library and of the other library facilities is otherwise permitted, and
provided that you do these two things:

a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library facilities.
This must be distributed under the terms of the Sections above.

b) Give prominent notice with the combined library of the fact that



part of it isawork based on the Library, and explaining whereto find
the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the
Library except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense, link with, or distribute the
Library isvoid, and will automatically terminate your rights under this
License. However, parties who have received copies, or rights, from
you under this License will not have their licenses terminated so long
as such parties remain in full compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing el se grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and all
Its terms and conditions for copying, distributing or modifying the
Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein. You
are not responsible for enforcing compliance by third partiesto this
License.

11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at al. For example, if a patent license
would not per
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Grid Control Overview

A gridisadisplay of datain cells. Grids are drawn on an isigraph control in a
form.

Some wd commands are specific to grids and have names prefixed glgrid, for
example, gl gri dat t ; see the Window Driver Command Reference, gl2
commands. Apart from these wd commands, the grid isimplemented in J.

The code that paints the grid isin an object derived from one or more grid classes
p163. The main grid classes included with J are:

jzgrid
basic grid class
jtgrid

table class, extends jzgrid.
Displays afunction table in agrid.

jwgrid

watch class, extendsjzgrid.
Displays aglobal variablein agrid.

A demo class, jfgrid (report class) is aso included.

For an introduction to the grid control, see the labs Grid Control, Grid Examples
andGrid Low Level Programming
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Classes

The basic grid classisjzgrid, and this provides facilities that should be required for
any grid, including:

scrolling

mouse events

keyboard events

setting attributes, e.g. font, color, border, cell size

Whilethejzgrid class could in theory be used directly (for avery simple grid),
there would typically be another class on top of the basic grid class that provides a
specific type of grid, for example the watch class jwgrid. This would include data-
related definitions such as providing formatted data for the grid and support for
copying and editing.

Aswell asthe grid classes, yet another classis needed for the Windows form
definition. Thiswill include

. theisigraph control to display the grid
. codeto create the grid object from the grid classes to be used
. calsto grid event handlers

If you create anew form using File]New Class, the Form Editor Wizard can be
used to add the appropriate definitions.

See Watch Example for atypical class structure.

Watch Example

The following example using the watch grid illustrates the class paths:

dat=. ?30 30$100



This defines some data to be watched.
| oad 'jwatch'

This loads the class jwatch into the jwatch locale, which in turn loads the scripts
jwgrid and jinput, each into their own locale. jwgrid in turn loads the basic grid
script, jzgrid. At this stage, all that has happened is that these scripts have been
loaded, and the locale namelist looks like:

conl
R SR S IR S IR S IR +-+
| base|j|jinput]|jwatch|jwgrid|jzgrid|z|
R SR S IR S IR S IR +-+

No locale path settings have been made, so each locale has a path of z, asisthe

case with all new locales.
a=. conew 'jwatch’

This creates a new object (numbered locale) referenced by a. In anew session, it

would be named '0' ;

conl''
T Fomm e Fomm e Fomm e +- +

| O] base|j|jinput|jwatch|jwgrid|jzgrid|z|
S ok T S IR S IR S IR +-+

The new locale is empty, but has alocale path that includes jwatch and z.
create__a 'dat’

create__aiscaledinthe new locale, and getsits definition from jwatch. This
verb creates a new form to display the grid, and then itself calls conewto create a
jwgrid object and setsits path to include jwgrid and jzgrid:

grid=: ''conew jwgrid'



Therefore the locale list now includes two numbered locales:

conl "'
e e  ECE L S IR S IR S IR +-+
| O] 1| base|j|jinput|jwatch|jwgrid|jzgrid]|z|
e e  ECE L S IR S IR S IR +-+

The paths in these two numbered locales are:

copath a | ocale 'O
+------ +-+
| j wat ch| z|
+------ +-+

copath grid__a | ocale "1
+------ +------ +-+
| jwgrid|jzgrid|z|
+------ +------ +-+

The structure of numbered localesisreturned by cost at e:

costate''’
b R LT +
| refs|id|creator|path |
b R LT +
| a | O | base | jwatch z |
b R LT +
| [11]0 [jwgrid jzgrid z|
b R LT +

Now suppose the mouseis clicked on one of the grid cells. The formisdefined in
locale a, so the mouse event handler wat ch_gri d_nbl down will be called there.
Since this locale has no event handlers of its own, the definition in thej wat ch

localeisused. Thisis defined as:
wat ch_grid _nmbldown=: 3 : 'nbldown__grid sysdata

Therefore the actual handler called isnbl down inthegri d locale, which will pick



its definition up from either j wgri d or j zgri d, whichever it seesfirst.



Method

The following are the public methods of the base jzgrid class.

Method

Description

create

resets grid globals

destroy

destroy object (cover for codestroy)
get

get datafor grid, returns 1 if new data was required
gridselect

selects grid control (cover for glsel)
init

initialize grid. Argument is:
dataname name of grid data

gridid id of grid control

sharid id of scrollbar
sharvid id of scrollbarv

setdata



set new datain grid

setfontO

set font O

setfontl

set font 1

setheights

set heights for range
setwidths

set widths for range

Event handler methods The following methods handle events for the grid control
and are defined in jzgrid.

Method

Description

char

character event handler
mbldbl

mouse button |eft double click
mbldown

mouse button |eft down
mblup

mouse button left up



mbrdbl

mouse button right double click
mbrdown

mouse button right down
mbrup

mouse button right up
mmove

mouse button move
scrollbar

scroll horizontal bar
scrollbarv

scroll vertical bar

size

size event handler

Watch Methods The following are the public methods of the watch class jwgrid.
In some cases, the watch class method overrides the base method.

Method
Description

copy
copy selected cellsto clipboard



Create

resets grid globals
destroy

destroy method

paste

paste clipboard into grid
setdata

set new datain grid
sethightlight

show highlightsin grid
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Properties

The following are the public properties of the base jzgrid class.

Name

Default
Description

ats

see resetatts
attribute matrix
borders

{empty}

border definitions
dataname

{ none}

name of variable displayed in grid
defheight

20

default cell height
defwidth

50



default cell width

editenable

0

set to 1 when editing is enabled
editflag

0

setto 1if editing cell

extent

11

extent of selection

filltype

0

fill typefor other cells

fixc

1

number of fixed columns
fixeddata

0

1if al datais supplied at one go
fixr

1



number of fixed rows
fixtype

0

fill typefor afixed cell
fontO

courier new 12

fontO, default " courier new" 18'
fontl

arial 12

fontl, default ‘arial 18'
formhwnd

{none}

form window handle
gridhs

{empty}

grid heights

gridhwnd

{ none}

grid control handle

gridws

{empty}



grid widths

mark

00

top left row,col of selected data
maxc

max number of columns
maxr

max number of rows
sharid

{none}

id of the scrollbar
sharvid

{none}

id of the scrollbarv
scrollc

0

cols scrolled out of view
scrollr

0



rows scrolled out of view
Sizeenable

0

setto 1 if user canresize cells
skipc

0

skipped cols

skipr

0

skipped rows

The following are the public properties of the jwgrid watch class.

Name
Description
highlight

highlight expression
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Actions

The following actions are defined in jzgrid.

Action

Description

arrows

move selection (scrolls to keep visible)
shift+arrows

extends range
ctrl+arrows

scrolls data
ctrl+shift+arrows
changes default cell size
home

scrollsleft to col O
ctrl+home

scrollsto row 0 and col O
ascii characters

new data for selected cell

enter



end edit mode, move to next row

alt-enter

edit mode new line

click

selects cell

double-click

set edit mode on for current cell data, if edit is enabled
mouse-down & hold

extends range of selection to right and down
ctrl+e

enable/disable edit

ctrl+f

edit font

A specific grid may define additional or alternative behavior. For example, the
watch grid adds:

ctrl+m

enter highlight expression
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Plot Overview

Plot is aplotting package that provides business and scientific graphics.
Plots can be drawn directly from the J session, or included in a Windows form.
For example:

| oad ' plot’
plot */~i.20

Thisloads the plot system and draws a simple plot.

There are two user verbs, pd (plot driver) and pl ot .

. pd isthelow-level verb that handles all callsto Plot.

. pl ot isacover verb for pd that will handle most simple uses of Plot.
For an introduction, see the lab Plot Package.

For examples illustrating the main facilities provided, see the demo
Sudio|Demos...|plot. In the demo, use Options|View Definition to view and
experiment with the plot definitions.

To use the plot class, for example, to include plots on a Windows form, see Plot
Class pl171



p169
pd verb

pd isthelow-level verb that handles al callsto Plot.

pd has three types of argument:

commands
set up and show a plot

Plot Commands p173

options
specify plot type, colors etc

Plot Options p174

data
data used in the plot

Plot Datapl175

Commands and options are given in a character list, delimited by semicolons. Data
Isanumeric or boxed array.

For example:

|l oad 'plot nuneric trig' NB. | oad plot and sone utilities
pd 'reset’ NB. conmand reset

pd "textc 500 950 My Plot' NB. conmmand textc

pd 'type |ine' NB. option type

pd cos steps 0 8 100 NB. data

pd ' show NB. conmand show

pd 'clip' NB. conmand clip

pd 'print’ NB. conmand pri nt



pl170

Plot Verb

pl ot isacover for pd.

The optional left argument isalist of commands and options, delimited by
semicolons. The right argument is data.

pl ot and pd may be used together, for example:
"type bar' plot >:?2 6%$10 NB. draw a barchart
pd 'print’ NB. print it
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Plot Class

Plot isdefined in classj zpl ot .
Public verbs are pd and pl ot .

Public nouns specify the Windows form and isigraph control id, where these differ
from the default plot.

Name

Description

Default

PFor m

form handle

pl ot

PFor mhwnd

form handle

defined when the form is created
Pl d

isigraph control id

gs

Example: createtwo plots

The following draws two independent plots:
| oad 'jzplot’ NB. | oad plot class



a=: conew 'jzplot’ NB. create plot object a

b=. conew 'jzplot' NB. create plot object b
plot_a */~1.20 NB. draw plot in a
plot_b +./~1i.20 NB. draw plot in b

Example: add plot toaform

In this case, you need to define the public nouns PFor m PFor mhwnd and PI d.

These override the default values.
| oad 'jzplot’

MYPLOT=: 0 : O

pc nypl ot cl oseok;

xywh 2 2 125 100; cc g0 isigraph ws_border rightscal e bottomove;
xywh 131 3 34 11;cc close button |leftnove rightnove;cn "C ose”;
pas 2 2;pcenter;

rem form end;

)
nmypl ot _cl ose_button=: wd bind ' pcl ose'

wd MYPLOT

a=: conew 'jzplot’ NB. create plot object
PForm_a=: ' nyplot"’ NB. define PFormin a
PFor mhwnd__a=: wd ' ghwndp’ NB. define PFormhwnd in a
Pld_a=: 'g0 NB. define PId in a

"density' plot__a 7]i.25 25 NB. draw plot on the form



Plot Types
Type
2D
3D
Description
area
X
shows area under one or more lines
bar
X
bar chart
density
X

density plot (2D representation of 3D data)

pl72



dot

dot plot

errorbar

error bars

hilo

hi - lo plot

line

line plot (3D if x;y;z values given)

linefit



fitted line plot

fbar

floating bar chart

shar

step bar chart

pie

pie char

point

point plot

radar



radar plot

stick

stick plot (vertical bars)

step

step plot

surface

surface plot

wire

wire surface plot
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Plot Commands

The units used in these commands are based on an isigraph window of 1000 by
1000. The point 0,0 is the bottom left corner.

Some of these commands refer to "gl" commands which are documented in the wd
Commands online help.

Command

Description

reset [par ent]

reset plot with optional parent window id.

For example:
pd 'reset’

new [window]

starts new plot with optiona window, sets user defaults. Use to set initial values,
and when display multiple plots. The default window is 0 0 1000 1000.

For example, create a new plot window with xy position 100 100, and of size 400

by 600:
pd 'new 100 100 400 600

use window

change window



text, textc, textr arg

text (left aligned), centered, right aligned.

Argument is x y text, where x y are coordinates relative to window.

For example, the following writes the text "J Graphics' centered at position 500

950:
pd 'textc 500 950 J Graphics’

{options}
sets plot options. See Plot Options

For example:
pd ' backcol or white; frame 1'

{numeric data}

sets plot data. More than one set of data can be given.

clip [w h]
copy plot to clipboard in wmf format

w h are clipboard width and height in 0.01 millimeters, default 20000 7500

show

displays plot



save [filew h]
save plot to filein wmf format

fileisfilename. The file extension defaults to .wmf. If file not given, 'save' is
treated as'clip'.

w h arerelative width and height. Default is current plot width and height. For
example,

1000 1000 same width and height
1000 500 width is twice height

savebmp [file w h]save plot as 24bit color bitmap file.

fileisfilename. The file extension defaults to .bmp. If file not given, the bitmap is
copied to the clipboard.

w h are width and height in pixels, default 512 512.
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Plot Options

Plot options and their defaults are shown below. The defaults are set whenever you
use the 'reset’ or 'new' commands and are defined in script
system\classes\pl ot\plotdefs.ijs.

Options are specified by providing the option name followed by its argument.
Several options can be given at one time, separated by semicolons. Option values
are stored as uppercase global variables.

Options whose names begin with 'x' apply to the x-axis; corresponding options
apply to they and z axes.

"|sigraph units' are based on graphics window size of 1000 by 1000.

Some of these optionsrefer to "gl" commands which are documented in the wd
Commands online help.

Options
Type
Default
Description
aspect



2r3

ratio of graphics window height to width. Used to adjust ticmark lengths, and
graph boxes for a pie chart.

b
11
if X,y axes are shown
backcolor
color
WHITE

background color

bandcolor

colors



see Plot Colors

band color scheme

border

b
0
if aborder isdrawn
bordersize
n
8
size of border (isigraph units)
boxed
b



if drawn in abox (3D only)

captionfont

font
Aria 40
font for x and y captions
clear
b
1

if clear the background before drawing plot

color

colors

see Plot Colors



plot colors

edgecolor

colors
BLACK
edge color (ellipse, pie, poly, rect)
forecolor
color
BLACK
foreground color (for axes, text)
frame
b



if plot isframed

gridcolor
color

GRAY
grid line color
grids

b
00

If X, y grids are shown
itemcolor

colors

see Plot Colors



item color scheme

key

C

{ none}

key names (legend identifying plot items)

keyfont

font

Courier New 25

font for key names

keystyle

02

O=horizontal 1=vertical style 0-3 positions from top left



|abelfont

font

Courier New 40

font for |abels

labels
b
11
if X,y labels shown
mesh
b
1

if amesh isdrawn (3D only)



orientation

n

1
1=portrait, 2=landscape (printing only)
penpattern

Vv

see plotdefs

patterns used by pen styles
pensize

n

1

pensize (see definition of glpen)



penstyle

n
solid
pen style (see definition of glpen)
plotbox
n
0 0 1000 1000
position and size of plotting window.
plotcaption
C
Plot

plot caption



polar

if apolar plot, dataisr;theta (2D only)

rtic

\Y

{none}

r tics (#major,#minor) (radar plot only)

separ ator

separator for char matrix entries

symbolfont



font

Symbol 40 bold
symbol font used in point plots
textcolor
color

BLACK
text color
textfont

C

Aria 40

text font

ticmaj or



12

size of mgjor tic marks (isigraph units)

ticminor

size of minor tic marks (isigraph units)

tics

11

if X, y tic marks shown

title



title text

titlefont

title font

type

plot type (see Plot Types)

viewcenter

{none}

Aria 60

line



position of plot center (3D only)

viewpoint

position of observer (3D only)

viewsize

relative sizes of viewbox

viewup

000

\Y

16 2415

1105



upwards direction (3D only)

visible

if plot is displayed

xcaption

X caption

xgridpattern

001

{none}

35



X grid pattern

xint

n
{none}
position of x-intercept
xlabel
C
{ none}
X labels
xlog
n



if log applied to x values

Xrange

Y
{none}
range of x data- low,high
xtic
Y
{none}
x tic (style)
xticpos
Y

{none}



x tic positions

Type

Description

boolean O or 1

character string

color[s]

color or color matrix - given by name or values

font



font specification

number

numeric list
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Plot Data

Plot data may be given as either a numeric or boxed array.
A numeric array should be avector or matrix.

. For a2D plot, avector isthey values and amatrix is treated as rows of y values.
The x axisdefaultstoi . {: Sy .

. For a3D plot, the array should be amatrix and is treated as z values. The x axis
defaultstoi . # z and they axistoi . {: $z .

A boxed array is either x;y valuesfor a2D plot, or x;y;z valuesfor a3D plot. The
boxed values should conform in size.

. For a2D plot, the x values should have the same shape asthe y values, or be a
vector of length {: $y .

. For a3D plot, the x and y values should have the same shape as the z values, or
the x values should have length #z and the y values of length {: $z .
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Plot Colors

Several color schemes are used in Plot.

Before any drawing is made, the backcolor is applied to the plot box. The axes,
frame, ticmarks, labels and titles are then drawn in the forecolor.

Text specified with thet ext / t ext ¢/ t ext r commands is drawn with the
textcolor.

Datais colored in two ways, depending on plot type:

. Where each dataitem is plotted in asingle color (e.g. line plots), the items are
drawn with the itemcol or

. Where adataitem is banded and requires several colorsto plot, (e.g. density
plots), it is drawn with the bandcolor.

The edges of filled-in shapes are drawn with the edgecolor (usualy black).
Backcolor, forecolor, textcolor and edgecolor are single colors.

Itemcolor and bandcolor are lists of colors. Itemcolor typically contains quite
distinctive colors to distinguish the different dataitems. Bandcolor istypicaly a
graduated scale of colors, for example to indicate height. Typical lists of colors are
defined in system\classes\plot\plotdefs.ijs.

The term color can also be used as an abbreviation to specify the itemcolor or the
bandcolor depending on plot type. This convenient for ssmple plots where only one
plot typeis being drawn.

For example:

pd 'textcolor red



single color for text

pd "itencol or blue,red, green'

list of colorsfor items

pd ' bandcol or bgclr'’

list of colorsin color band

pd ' col or blue,red

item or band colors (depends on plot type) The script
system\classes\plot\plotdefs.ijs defines several color schemes, for example:

. STDCLRisthe color scheme used by default
. RBCLRisared/blue color scheme that is appropriate for 3D surface plots
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OpenGL

Movement Keys pl178
Viewing pl179




Movement Keys

pl178

The following keys are active when an OpenGL graphic is displayed and has the

current focus.

Keys

10

XYz

F5 F6 F7

Ctrl F5 F6 F7

j kil
up/down/Ieft/right
PageUp/Page Down
1-9

F3

F4

Shift F4

M ovement

in/ out (shift = 5 steps at atime)

Rotate about axis (shift = rotate back)

Rotate about axis by 45 (shift = rotate back)
Rotate about axis by 180

Move object in X, y, z direction (shift = move back)
Move view position (fly around)

Spin view position

Change speed (1=slowest, 5=default, 9=fastest)
Snap current state

Return to snap state or initial stateif none.
Return to initial state.
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Viewing

Graphics are drawn at the origin, and then three viewing controls are applied. First,
the graphic is rotated about one or more axes. Next, it is translated (moved) to a
new position. Finally, the observer's view position is given.

These viewing controls are always applied. If not specified, defaults are used.
Rotation and translation may be zero, leaving the graphic at the origin, as
originaly drawn.

(Since OpenGL applies viewing commands in the reverse order in which they are
specified, they are here specified in the order: view, trandlate, rotate.)

Rotation

The rotation angles are given in degreesin ROTXY Z, and are applied in the order
ROTNDX.

By default ROTNDX is0 1 2, meaning the specification order is x-axis, y-axis and
z-axis (and applied by OpenGL in the order z, y, X). When setting up a graphic, it
iIseasiest to leave ROTNDX as the default. However, the paint handlers may
change the order to ensure smooth rotations when using the x y z keysto rotate the

graphic.
Trandation

Tranglation moves the graphic away from the origin, by the amount in TRNXY Z.
In most cases, there is no need to move the graphic.

Viewing

The position of the observer isgivenin VIEWXY Z, and the up direction in
VIEWUP. The observer always looks at the origin. If you set VIEWXY Z
manually, ensure that VIEWUP is aso given a suitable value.

Example

A good way to experiment with viewing is to use the OpenGL demo



Basic/Viewing. This shows the viewbox with the positive axes. Try to guess which
way the graphic will move when each key is pressed.
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Java

J Automation objects JEXEServer and JDLL Server are available to Java
programmers. A Java programmer can easily use the power of Jin building
applications and appl ets.

J Automation objects and the corresponding Java support are only available in the
Windows 95 and NT versions of J.

JUser Manual chapter OLE gives an overview of J Automation objects. The term
Automation supersedes the term OLE.

Automation is a Microsoft technology and it is supported directly inthe MS J++
Java Development system, the MS Java Virtual Machine (VM) jview.exe, and in
Internet Explorer.

There are two problems with this direct M S support of Automation. JVMsfrom
other vendors (e.g., Sun's java.exe) and Netscape browsers can't run Java programs
that use Automation objects. There are also serious limitations in mapping data
between J and Java with the MS Automation support.

These problems were solved by building a Java class that wraps the J Automation
objectsin away that isidentically usable in all JVMs and browsers. This Java class
isthe jserver class and it is distributed with the J system.

The best way to learn how to use Jin Javaisto study the examples. Run them,
build them in your Java development environment, and experiment. Stepping
through with a debugger is a good way to study the examples.
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Java jserver class

The jserver classis awrapper for the J Automation objects JEXEServer and
JDLLServer. Thejserver.classisin packageisi.ijserver (lverson Software Inc.) and
is distributed with the J system. To use a J object you import isi.ijserver into a Java
source file and use the class methods and fields.

The jserver class providesidentical accessfor al JVMsto J Automation objects
and it provides methods that simplify mapping J datato Java. The jserver class
uses native methods in a C++ dll. There are two versions of the native method dll:
jsnmms.dll (J Server Native Method MS) and jsnmns.dll (Netscape and other
JVMs).

The jserver class uses native methods and must exist in the local file system. The
class and native method dlls must be in the J system\extras\java\classes\isi\jserver
directory. This path is added to the Java classpath environment variable when Jis
installed.

/I constants - results of getType()
final staticint TYPEBOOL=1;
final staticint TYPEBYTE=2;
final staticint TYPEINT=4;

final staticint TY PEDOUBLE=8;
final static int TY PEBOX=32;

Il methods

synchronized void start(int dilv) // O for JEXEServer, 1 for JDLL Server
int close() // close J object

int Do(String s)

int DOR(String s) // Do with formatted result

int Show(boolean b)

int Log(boolean b)

/I methods for getting J data
int Get(String s) // get datafor Jvariable

int getType()



int getRank()
int getElements()
int[] getShape()

boolean getBool ()
char getChar()

int getlnt()

double getDoubl &()

boolean[] getBools()
byte]] getBytes()

int[] getints()
double[] getDoubles()
String getString()

/I methods for setting J data
int Set(String s, Object x)

int Set(String s, byte x)
int Set(String s, int x)
int Set(String s, double x)
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Java classpath environment variable

A Javaclassisa.classfile that contains the compiled result of java source files.
When aJVM runs aprogram it dynamically loads the java classes required. When
the jserver.classisrequired it must be loaded from your local file system. Different
JVMs have different search paths for classfiles, but they all search the classpath
path. Rather than add the jserver classfile to different locations, the Jinstallation
updates the classpath environment variable to include the J
system\extras\java\classes directory.
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Java www.jsoftware.com applets

www.jsoftware.com has a few simple applets that you can run in your browser.
When the applet uses the jserver class, it isloaded from the J
system\extras\java\classes directory.

The nyse applet is different from the others in an important way because it reads
datafrom aURL at the NY SE web site. Applets downloaded from theweb runin
the Java sandbox and are not allowed to read data from other web sites. The nyse
applet would get a security violation if it were downloaded from the web site. The
nyse applet classisin your Jdirectory system\extras\java\classes. If thisisin your
classpath environment variable (as set by J setup) then the classis|oaded from
your hard drive and is not restricted to running in the sandbox. Installing applet
classes on your hard drive and adding paths to your classpath have serious security
implications. Be sure to read: Java sandbox and applet security p186.
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Java examples

The source for several Java programs isincluded in J directory
system\examples\java. The examples are simple and could be understood just by
reading, but it is helpful to use a debugging environment to step through the code
to see exactly what happens.

Most of the examples are applets. Directory jstest contains an application. The
jstest.classfileisin the J system\extras\javalclasses directory. Y ou can run jstest
withthe MS JVM jview.exe or the Sun JVM java.exe. Bat file jv.bat runs
jview.exe and ja.bat runs java.exe.
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Java sandbox and applet security

A javaapplet downloaded from the web runs on your system in a secure
environment called the sandbox. An applet running in the sandbox is not allowed
to do anything that could violate the security of your system. In particular it can't
read or writefiles. It is very important that a J object created in the sandbox obeys
therules. Jforeigns (! : ) and wd commands that could violate sandbox rules are
disabled when the J object is created in the sandbox.

Important exception: loading ijs script files is allowed.

Be very careful about adding applet classesto your hard drive or changing your
classpath. An applet loaded from your hard drive has complete access to your
system. Allowing a strange applet to run from your hard drive isjust as dangerous
as running a strange exe program on your system.

It might sometimes be useful to explicitly request sandbox security completely
independently from Java and Automation. For example, you might want sandbox
security to run a script downloaded from the net. Y ou trust the script, but setting

sandbox security makes it safer. Y ou can explicitly set sandbox security:
wd' security 1' NB. wd sandbox security
91:24 [ 1 NB. !: sandbox security
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Socket Driver

A socket is an endpoint in a bi-directional communication channel. The other end
can be in the sametask (not usually very interesting), in another task on the same
machine, or in atask on another machine that is accessed through a TCP/IP
connection.

Theforeign family 16! : support sockets under NT and Win95. The Socket Driver
IS not available on the Macintosh. The Socket Driver works with 32 bit TCP/IP and
does not work with a 16 bit TCP/IP stack.

File system\main\socket.ijs contains cover functions for the new Socket Driver. To

load, enter:
| oad ' socket'

Directory system\examples\socket contains examples of using the Socket Driver to
communicate between two J sessions. See system\exampl es\socket\socket.txt for
details.

To use sockets you need to have TCP/IP support configured. The following isan
excerpt from a FAQ:

[Q: How do | set up my computer for a TCP/IP network?]

1. In Control Panel, double-click the Network icon.
2. On the Configuration tab, click Add, and then double-click Protocol.
3. Click Microsoft, and then click TCP/IP

After itisinstalled, click TCP/IP on the Configuration tab of Network properties,
and then click Properties. Configure your protocol per instructions from your
system administrator.

The Socket Driver isavery direct mapping onto the Windows Sockets 1.1 API.
interface. General documentation on sockets and the Windows API is relevant and
useful for complete understanding of how best to make use of sockets. Web sites
www.stardust.com and www.sockets.com have lots of relevant information for a



serious socket application developer. In particular, you might want to download the
complete Windows Sockets 1.1 Specification from:
http://www.stardust.com/winsock/wsl.1_api

There are labs (Studio|L abs) on sockets.
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Socket Utilities

Script system\main\socket.ijs has definitions for working with sockets.

Thefirst element of the result of all socket verbsisaresult code. ItisOif there was
no error, or it isan error number. Utility sder r or returns the text name of the error
number.

Some socket verbs take integer constants as arguments and some of these constants
have been given namesin socket.ijs. For example SOCK_STREAMis 1.

A socket can be blocking or non-blocking. A verb such assdr ecv will hang on a
blocking socket until it can complete. On a non-blocking socket, the sdr ecv
returns immediately with aresult code of EWOULDBLOCK 10035. In Windows the
use of non-blocking sockets is recommend.

A socket created with sdsocket isablocking socket. The verb sdi oct | can make
it non-blocking. In Windows it is recommended to use sdasync to make the socket
non-blocking as this a'so marks the socket so that events are notified to J by
running sentence socket _handl er' ' . Thisis similar to window events and the
wdhandl er' ' sentence.

Verb sdsel ect returnsinformation about the state of a socket and indicates if it
has data to read, is ready for writing, or has had an error.

Addresses used with sockets consist of 3 parts: family, address, port. Thefirstisan
integer which indicates the type of address. Currently thisis always AF_| NET
(address family internet). The second part isastring that isa seriesof 1to 4
numbers separated by dots. The third part is an integer port.

sdsocket famly , type , protoco
sdsocket



Creates a new socket. A socket isidentified by an
integer. The family must be AF_I NET as defined in
sockets.ijs. The type can be any of the SOCK__ values,
but is usually SOCK_STREAM The protocol must be 0.
The result is a socket number that can be used as the
socket argument to other verbs. The " argument is
equivalent to

AF_| NET, SOCK_STREAM Osdrecv socket
count , flags

Receives data from a socket. The count is the
maximum amount of data that will be received. The
flags are from the MSG_ values and isusually 0. The
result isaboxed list. Thefirst element is the result
code and the second is the data. There may be less
data received than in count.

If the socket is blocking and there is no data, the verb will hang until there is data.

If the socket is non-blocking and there is no data, it immediately returns result code
EWOULDBLOCK 10035.

sdi oct | can be used to see how much datais available for a socket.

If the socket at the other end is closed, then the socket will be in the sdsel ect
ready-to-read list and an sdr ecv will immediately receive O characters with no
error,

If sdasync has been done for a socket, then the socket _handl er' ' isrun

whenever new datais availablesdrecv sk , 1000 , 0
data sdsend socket , flags
The left argument is the datato send. The flags are from the MSG_ valuesand is

usually 0.

Blocking and non-blocking sockets work with sdsend in a similar manner to
sdrecv.

The second element of the result indicates how many characters were actually sent.
This may be less than was requested and you need to call sdsend again to send the



remaining data.' testing 1 2 3' sdsend sk , O

sdrecvfrom socket , count , flags

Similar to sdr ecv except it is used with a SOCK_DGRAMsocket. The result has
additional elements that give the address of the data source.

data sdsendto socket ; flags ; famly ; address ; port
Similar to sdsend except it istypically used with a SOCK_DGRAMsocket and the

argument includes the address to send the datato.' test’ sdsend sk ; O ;
AF_INET ; '127.0.0.1" ; 800
sdcl ose socket

Close a socket.

sdconnect socket , famly , address , port
Connect the socket to the socket indicated by the address.

Ansdconnect on ablocking socket will hang until it completes and will either
return a 0 result code indicating success, or an error code.

Ansdconnect on anon-blocking socket returns immediately with EWOUL DBLOCK
10035. The system will try to complete the connection asynchronously. If itis
successful, the socket will be marked ready for writing in sdsel ect . If the
connection fails the socket will be marked in error in sdsel ect .sdconnect sk ;

AF_I NET ; '127.0.0.1" ; 800
sdbind socket , famly , address , port

Bind a socket to an address. The address can be " if the socket will be used to listen
for connects to any address on the machine. If the port number is O, the system will
assign a port (which can be queried with sdget socknane).

A bind isusually done with a socket that will listen for connections.sdbi nd sk ;
AF INET ; "' ; 800 NB. any connections to 800

sdl i sten socket , nunber

Set the socket to listen for connections. A bind must have been done. The number
isthe limit to queued connections. The host typically forces this limit to be

between 1 and 5.

When a connection is made the socket is marked in sdsel ect asready for reading.
When it isready sdaccept should be done.

sdaccept socket
When alistening socket is marked as ready for reading in sdsel ect , then an
accept can be done to create a new socket for this end of the channel. The new



socket is aclone of the listening socket and has all its attributes. In particular, if the
listening socket is non-blocking or has been marked with sdasync, then the new
socket isaswell. The result is the result code and the new socket.

sdselect read ; wite ; error ; tineout
sdsel ect

The argument isa4 element list. Thefirst isalist of sockets to check for ready-to-
read, the second is alist to check for ready-to-write, and the third isalist to check
for errors. The last element is atimeout value in milliseconds. If itisO, the select is
non-blocking and returns immediately. If the timeout isnot O, it will return as soon
asthereis a socket to report on, but will not wait longer than the timeout value.

An empty argument checks all sockets for all conditions with atimeout of O.

The result has aresult code and 3 socket lists. Thefirst isthelist of ready-to-read
sockets. The second is alist of ready-to-write sockets. The last isalist of sockets
that had an error.

Ready-to-read sockets are sockets with data available for an sdr ecv or listening
sockets with an incoming connection

sdget sockopt socket , option_level , option_nane

Returns the value of a socket option.sdget sockopt sk , SOL_SOCKET ,
SO _DEBUG

sdget sockopt sk , SOL_SOCKET , SO LI NGER

sdset sockopt socket , option_level, option_nane , value..
Set the value of a socket option.

sdset sockopt sk , SOL_SOCKET , SO DEBUG, 1

sdset sockopt sk , SO._SOCKET , SOLINGER, 1 , 66

sdioctl socket , option , value

Read or write socket control information.

sdioctl sk , FIONBIO, 0 NB. set bl ocking

sdioctl sk , FIONBIO, 1 NB. set non-bl ocking

sdioctl sk , FIONREAD, 0 NB. count of data ready to read
sdget host nane

Returns host name.

sdget peernane socket
Returns address of socket this socket is connected to.

sdget socknanme socket



Return address of this socket.

sdget host bynane nane
Returns an address from a name.
sdget host bynane ' | ocal host'

sdget host byaddr AF_INET , address_nane
Returns a name from an address.

sdget host byaddr 2 ; '127.0.0.1'

sdget socket s
Return result code and all socket numbers.

sdwsaasync socket
Make a socket non-blocking and cause the system to run sentence socket _handler”
whenever the state of the socket has changed.

sdcl eanup "'
Close all sockets and release all socket resources.
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J Engine Protocol

Jeonsole in both Windows and Unix provides a console interface to the J Engine
(JE). Jconsole can also be started with a command line parameter so that it instead
provides a socket interface to the JE that uses the J Engine Protocol. The client side
of thisinterface to the JE server isaJ Front End (JFE).

JFE starts JE with a command line requesting it to connect to a socket. JFE can
start JE on the same machine, in which case it needs to provide a port number. Or
it can start JE on another machine, in which case it also nees to provide the host
name or address. For example:

jconsole -jconnect 1234
jconsole -jconnect frodo:2002
jconsole -jconnect 192.168.1.3:4321

The J Socket Protocol allows any client with socketsto have full use of aJE. This
provides facilities that are similar to J OLE Automation in Windows, but does so in
a portable, open, more efficient, and much ssimpler manner.

Jsoftware provides a JFE written in Java that runs in both Windows and Unix. This
JFE supports the Jwd interface that provides GUI facilities to the J programmer
and provides a standard, portable, cross-platform IDE (Interactive Development
Environment).

Jsoftware also provides a script (open’jserver’) that lets J act as a JFE to another JE.
Studying and playing with this script is agood way to learn about the J Socket
Protocol. See the jserver script for details like the values for names (e.g. CMDDO)
used in this document.

M essages

The JFE client and the JE server exchange messages over the socket. Some
messages require areply and others don't.

All messages have the following format:



Command - 1 byte

reserved - 3 bytes

Type - 4 byte integer (NBO) with extra command info
Len - 4 byte integer count (NBO) of bytesin data
Data - Len bytes of data

In NBO (network byte order or standard byte order) the bytes0 00 1 are the
integer 1. In RBO (reverse byte order) the bytes 1 0 0 0 are the integer 1. In HBO
(host byte order) the byte order is NBO or RBO depending on the host. Intel x86
and related machines are RBO and most others are NBO.

Len can be O, in which case there are 0 Data bytes. Data bytes are not null
terminated and can have any value.

Command Summary

Command Sent by Type Data Description

CMDDO client O string  JE executes sentence
CMDDOz JE error none  JE finished with sentence
CMDIN JE 0 prompt Jrequests keyboard input
CMDINZ client O input  JE resumes execution
CMDWD JE X array  client runs 11!:x request
CMDWDZ client WDZ data  JE resumes execution
CMDOUT JE OUT string output for display

CMDBRK client 0 none JE interrupts execution
CMDGET client O name JE replieswith CMDGETZ
CMDGETZ JE error array valuein 3!:1 format
CMDSETN client 0 name setsnamefor CMDSET
CMDSET client O array  setsnamewith 3!:1 value
CMDSETZ JE error none  result of set

CMDED client O event null terminated strings for wd'q’
CMDFL JE 0 locale locale for next wd commands



CMDEXIT JE code none 2!:55code

Typein CMDWDZ describes the Data format:

WDZSTR - string

WDZINT - list of integersin JE HBO

WDZMTM - Lenis 0 and the Jresult is an emtpy matrix

WDZERR - Lenis0and Typeis 1000+error (e.g. 1003 is domain error)

Typein CMDOUT describes the output:

OUTFR - formatted result array (just before CMDDOZ)
OUTERR - error output

OUTLOG - output from loading script

OUTSY S - system assertion failure

OUTFILE - 1!:2[2

error TypeisOfor no error or aJerror (e.g. 3isdomain error).
Data array isthe 3!:1 binary representation of aJ array.

CMDED (Event Data) sends the data for an event to JE before a CMDDO with the
wdhandler sentence. JE gets this event data with wd'g' which runslocally in the JE.

CMDFL (Form Locale) sends the current locale to JFE before a CMDWD for
11!:0. The locale nameisrequired by the client so it can be included in an event
for aform created by a pc command.

Command Transactions
Some messages require a response.

DO/DOZ - client sends a sentence and JE replies when finished

WD/WDZ - JE sends awd command and the client replies when finished
GET/GETZ - client sends a name and JE replieswith its 3!:0 value
SETN/SET/SETZ - client sends name, then 3!:0 value, and JE replies when
finished

DO/DOZ isthe main transaction. IN/INZ/WD/WDZ/OUT/BRK/ED/FL messages
occur only only within a DO/DOZ transaction.



DO, GET, SETN, and SET commands can only be sent when Jisready (i.e., not
already working on a message).

Command Sequences

sentence with no output:
client DO a=.5
server DOZ

sentence with output:

client DOi.5

server OUT OUTFR01234
server DOZ

1!:2[2 (smoutput) output
client DO i.5[smoutput 'test’
server OUT OUTFILE test
server OUT OUTFR01234
server DOZ

error:
client DO 'a+1

server OUT OUTERR domain error
server DOZ

1!:1]1 request for input (or a debug suspension):
client DO ...

server IN prompt

client INZ input

server OUT OUTFR formatted result

server DOZ

break:

client DO 6!:3[100 NB. long running sentence
client BRK

server OUT OUTERR interrupt

server DOZ



wd command:

client DO wd'pc abc;cc b button; pshow
server FL base

server WD 'pc abc;cc b button; pshow’
client WDZ WDZMTM

server OUT OUTFR formatted result
server DOZ

wd event:

client ED event data

client DO wdhandler_formlocale "
... server DOZ

Array Data

Array dataisthe 3!:1 representation of aJarray. Numerics are in the JE HBO
except for SET which can be either NBO or RBO.

The array format is. type, flag, count, rank, shape, data

Thetype, flag, count, rank, shape are 4 byte integers. The type is defined asin 3!:0.
The flag must be 0. Boxed arrays are nested with values as offsets to the array.

Y ou can experiment in J to see the bytesin the data array. Try the following
sentences.

hex=: 3!:3 NB. hex display of 3!:1 - host byte order
hex 'abc’

hex 'abcd'

hex 2 2$' abcd'

hex 23+i.3

Character arrays have atrailing null that is padded with nulls to a4 byte boundary.
Thisformat of Jarray datawill not change over releases with the possible
exception of the nulls after character data. Do not depend on the character trailing
nulls!
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DDE Overview

Dynamic Data Exchange allows Windows programs to communicate with each
other.

DDE allows two Windows programs to exchange data by posting messages to each
other using a standard protocol. J provides a comprehensive set of DDE commands
so that you can communicate between J and any other Windows program
supporting DDE, including another copy of J. Y ou may have up to 20 DDE
conversations at atime.

For example, with DDE you could set up J as a calculation server, so that another
Windows program could send it a sentence for evaluation and receive back the
result.

The DDE interface uses the Window Driver. Messages are sent with Window

Driver commands, for example:
wd ' ddereq jserver calc res’

Messages are received as a Windows event, and require handlers, named
sys_event nane, for each event.

For example, hereisatypical result of wd' q' , following a ddepoke event:

wdq
e e +
| syshandl er | sys_handl er |
e e +
| sysevent |sys_ddepoke]|
e e +
| sysdefaul t| sys_defaul t|
e e +
| systopic |top |
e e +
| sysitem |[item |
e e +

| sysdat a | +/\i. 10 |
e e +



To respond to addepoke, you define ahandler named sys_ddepoke, for example
thefollowingisusedinfilesyst em packages\ dde\ server2.ijs:
sys_ddepoke=: 3 : 0

sysdat a=: sysdata -. CRLF, TAB

witeO sysdata

if. sysdata -: 'exit' do. return. end.
if. sysdata -: 'off' do.
delay 1
si gnof f
end.
try. val=: ".sysdata
catch. val=: 'unable to execute: ', sysdata end.
if. FORMAT do. val=: ":val end.
witel va

topitem=: topitemsystopic;sysitem<val

)

Most Windows applications support DDE in some form or another. However, not
all applications support the complete set of DDE commands, and in some cases the
command usage is not standard. With J, you write programs to handle the DDE
interface, and therefore you can tailor the J side of the protocol to fit the other
application's requirements.

In this chapter we discuss general principles of DDE with examples of aJto J
DDE link, and then discuss a link between J and Microsoft Word for Windows.
Several other examples, including alink to Microsoft Visual Basic will be found in
the directory: system\examples\dde.
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Server and Client

The two parties to a DDE conversation (connection or link) are known as the
server and client. The server makes itself available by registering itself with
Windows. The client initiates the conversation by sending a message to the server.

The DDE protocol is asymmetric: the client initiates the conversation, sends
messages and instructions to the server, and terminates the conversation. The
server cannot by itself initiate a conversation, or send messages except in response
to aclient request.
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DDE Conversations

There are three types of DDE conversations, known as hot, warm and cold:

. inahot link, the client asks that whenever some data changes, the server send it
the new data.

. inawarm link, the client asks that whenever some data changes, the server send
it an indication that the data has changed (but not the new data itself).

. inacold link, the server never notifies the client whenever data has changed.

Programs to handle each of these will be slightly different, and you will need to
know what type of conversation the other application supports.

Hot and warm links are also known as advise loops.

A warm link is essentially a combination of a hot and cold link - the hot link
advises of achangein the dataitem, the cold link is used to send the data item.

A conversation uses three identifiers: service, topic and item. A conversation may
also move data:

. serviceidentifiesthe server application, and istypically set by the server
. topicisahigh level identifier of the information being exchanged

. itemisalow level identifier of the information being exchanged

. dataisthe data being exchanged (as character data)

Service, topic, and item names are case-insensitive.

Some applications require specific topic and item names be used; others do not
care. A commonly used topic is the system topic, which may also have a sysitems
item, both are used to provide information about a server application to a client.
For example, Lotus 123 for Windows has a system topic:

wd ' ddereq 123w system sysitens'
Sysltenms Topics Formats RangeNames Sel ection Status



wd ' ddereq 123w system st atus’
Ready

Some applications such as spreadsheets allow data to be exchanged in clipboard
format. The utility cl i pf nt in script format.ijswill convert alist or table into
clipboard format.

With spreadshesets, it istypical for the topic to be the worksheet name, and theitem
to be the cell or range name. For example, suppose dat a is atable of shape two by

three, then this could be written to an Excel worksheet sheet 1 asfollows:
txt=. clipfm data
wd ' ddepoke excel sheetl rlcl:r2c3 *', txt

Some servers support a DDE execute command, alowing the client to use the
server's command language directly. However, servers that support execute usually
do so only in the system topic, and then only in alimited fashion, for exampleto
run menu commands such as File/Open. For non-trivial tasksit is usually best to
create amacro in the application and then use the execute command to run the
macro. Most applications follow the conventions for execute expressions indicated
in the following:

[ open("sanpl e. xI m") ]

[run("rlcl")]

[ connect] [ downl oad(queryl, results.txt)][di sconnect]
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J Commands and Events

The following summarizes the Window Driver commands and event types. Here:

IS the service name

T

isatopic

isan item

D

IS some dataServer commands;

ddenane S

set service name S

ddereqd D

provide data D to a ddereqg event. It must be the first command given after a ddereq
event isreceived.

ddeadvise T | D



provides data D to advise loops with given topic and item. It returns O if theloop is
no longer active.Server events:

ddepoke

data has been sent

ddeex

execute command string

dder eq

request for data

ddest art

request to start advise loopClient commands:

ddecons

return conversation names (service and topic)

ddedis [S [T]]

disconnect

ddeex S T D

execute command in server

ddepoke ST 1 D



poke data to server

ddereq S T |

request data from server

ddestart S T |

start advise loop

ddestop S T |

top advise loopClient events:

result

answer to ddereq query

ddeadvi se

new data from advise loop
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Communications Protocol

Opening the conversation:

The client always initiates the conversation by sending a message to the server.
The server must be ready to respond. How the server does this depends on the
application.

For Jto act as a server, you must have first loaded J and set the service name,
either from the command line or using the ddename command. Y ou also need
event handlers for the events you want to respond to.

Client commands:
The client can send four types of messages.

. addepoke message sends data to the server. The server does not respond. How
the server treats this data depends on the application. If the server is a spreadsheset,
the data may be written to the current worksheet; if the server is J, it may be treated
as a sentence to be executed.

. addeex message sends a command to the server. The server does not respond.
How the server treats this depends on the application, but it would typically be
used to invoke a macro command in the server. A J server does not have to
recognise this message, since a ddepoke message can be used instead.

. addereg message sends arequest for adataitem to the server. The server
responds with the data item.

. addestart message sets up an advise loop, asking the server to advise the client
whenever a specific data item has changed. The ddestop message terminates the
advise loop. Once an advise loop has been initiated, the client must be prepared to
accept messages from the server at any time.

Closing the conversation:

A conversation is closed whenever either application terminates. A client can also
close the conversation by issuing a ddedis command (received by Windows, but
not sent to the server).
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Examples

The following examples illustrate. First we set up a Jto J connection manually:

L oad two copies of J, and arrange the windows so that both are visible at the same
time. You may find it helpful to minimize Program Manager to reduce screen
clutter.

In one window (the server), define the service name as jserver:
wd ' ddenane jserver'

In the other window (the client), use the ddepoke command to send data to the

server.
wd ' ddepoke jserver abc xyz nydata’

In the server, check the value of wdq

wdq
Fom e e oo o Fom e e +
| syshandl er | sys_handl er |
Fom e e oo o Fom e e +
| sysevent |sys_ddepoke]|
Fom e e oo o Fom e e +
| sysdefaul t| sys_defaul t|
Fom e e oo o Fom e e +
| systopic |abc |
Fom e e oo o Fom e e +
| sysitem |xyz |
Fom e e oo o Fom e e +
| sysdat a | mydat a |
Fom e e oo o Fom e e +

Thisindicates the character string nydat a was sent to the J server, with topic abc
and itemxyz.



Now terminate the connection from the client:
wd ' ddedi s'

In practice, you will want to set up a protocol that will enable client and server to
communicate back and forth. To illustrate this we describe typica hot and cold
links that use J as an execution server.

Jto JHot Link
The script system\packages\dde\ser ver 1.ij s implements the server side of aDDE
hot link. The protocol is as follows:

. the server definesits service name to be: jserver

. theclient issues a ddestart command, using any topic and item

. theclient issues a ddepoke for thistopic and item, with the data being an
executable J sentence

. the server executes the sentence, and returns the result with a ddeadvise
command

. theclient can issue a ddepoke repeatedly. If the dataiscl ose thetopic and item
are closed. If thedataisexi t the Jserver program is exited. If the dataisof f the J
server task isterminated.

If you have not already done so, load 2 copies of Jand minimize Program Manager

to reduce screen clutter. In one copy of J (the server), enter:
| oad ' systenl packages\ dde\serverl.ijs'

If you wish, you could load one copy of J, and enter the following command to

load the second copy as a server (change the directory reference as appropriate):
wd 'wi nexec "\j3\j.exe systenl packages\dde\serverl.ijs"’

Y ou could also create anew Shortcut or Program Manager item, which loads J
with this script file asits profilefile.

The server displays a Windows dialog box, which will be used to illustrate the
conversation. If you wish, you can also minimize the server window.



In the other copy of J (the client), enter the following to initialize the client
| oad' system exanpl es\dde\clientl.ijs'

Y ou should see some J code executed in the server window, and the result in the
client session.

Y ou can now send J sentences to be evaluated:
cnd 'i.4 5

0 1 2 3 4

5 6 7 8 9

10 11 12 13 14

15 16 17 18 19

cmd sends its argument using ddepoke:
cmd=: 3 : 0

wd ' ddepoke jserver top item*'y.
)

The server window shows the conversation.

Try other expressions, for example, to create and use names.
cmd 'nydata=: 2 3 5 7'
2357

cmd ' #nydat a"'
4

To close the server, enter:
cnmd 'of f'

(The server does not respond.)

Jto JCold Link



The script system\packages\dde\ser ver 2.ij s implements the server side of a DDE
cold link. The protocoal is as follows:

. the server definesits service name to be: jserver

. theclient issues a ddepoke for any topic and item, with the data being an
executable J sentence

. the server executes the sentence, and saves the result with the topic and item
. theclient issues a ddereq command for the topic and item

. the server responds with the corresponding result

. theclient can issue a ddepoke and ddereq repeatedly. If the ddepoke datais
exi t

the J server program is exited. If the dataisof f the J server task is terminated.

Asbefore, load 2 copies of Jand minimize Program Manager. In the server copy of

J, enter:
| oad ' systenl packages\ dde\server2.ijs'

then minimize the server window.

To initialize the client copy of J:
| oad' system exanpl es\dde\clientl.ijs'

Use cmd to set expressions:
cmd 'i.4 5

01234

567809

10 11 12 13 14

15 16 17 18 19

cmd sends its argument using ddepoke, and retrieves the result using ddereq:
cmd=: 3 : 0

wd ' ddepoke jserver top item*',y.

wd ' ddereq jserver top iten

)



Try other expressions, then to close the server, send:
cmd " of f!

(The server does not respond.)

Note that the hot link protocol is simpler than the cold link protocol, since once it
IS set up, the client need only issue one command to send a sentence and retrieve

the result. Also, the ddereq command used with the cold link may time out if the

server is not ready to send the data item requested.
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Calling Procedures in Dynamic-link Libraries (DLLS)

Calling proceduresincorrectly can crash your system or corrupt memory.

To learn how to call DLLs, run Labs'DLL: Writing and UsingaDLL" and 'DLL.:
Using System DLLs (file examples)'.

A DLL isafile (usualy with extension .dll) that contains procedures. J can call
DLL procedures.

Win32 API system services are provided by system DLLs such as kernel32. You
can also use 3rd party DLLs or DLLsyou write yourself.

Script main\dll.ijs (1 oad ' dl I' ) definesutilities for working with DLLSs.

Verb cd callsaprocedure. Theformis:
"filenane procedure [+][9% declaration' cd paraneters.

. filenameisthe name of the DLL. If asuffix is not provided, .dll isused. The
search path for finding afilename that is not fully qualified involves many
directories and is different on each platform. Except for system DLLs, afully
gualified filename is recommended.

. procedureisthe case-sensitive name of the procedure to call. A procedure name
that isanumber is specified by # followed by digits. Win32 API procedures that
take string parameters are documented under a name, but are implemented under
the name with an A suffix for 8 bit characters and a W suffix for 16 bit characters.
For example, CreateFile is documented, but the procedures you call are
CreateFileA or CreateFileW. A procedure returns a scalar result and takes O or
more parameters. Parameters are passed by value or by a pointer to values. Pointer
parameters can be read and set.

. + option selects the alternate calling convention. The calling convention is the
rules for how the result and parameters are passed between the caller and the
procedure. Using the wrong one can crash or corrupt memory. J supports two:
__stdcall and __cdecl. _ stdcall isused by the Win32 APl and most procedures.
__cdecl isthe standard C calling convention and is used for some procedures.



__stdcall isthe standard cd calling convention and __cdecl isthe alternate.

. % option does an fpreset (floating-point state reset) after the call. Some
procedures leave floating-point in an invalid state that causes a crash at some later
time. DLL's built with Delphi likely have this problem. If J crashes on simple
expressions after calling a procedure, try adding the % option.

. declaration isaset of blank delimited codes describing result and parameter
types:

c

character (1 byte)

S

short integer (2 byte)

i

integer (4 byte)

f

short floating-point (4 byte)

d

floating point (8 byte)

J

complex (16 byte) (not as result)
pointer

n



no result (result, if any, isignored and O is returned)

The first declaration type describes the result and the remaining ones describe the
parametersin the cd right argument.

Theci dand| types are native J types and the sand f types are not. Scalar sand f
values are handled as i and d types. Pointer sand f parameters are handled as
character data.

The* typeisapointer to values. A * can befollowed by c si f d or j to indicate the
type of values. The DLL can read from this memory or writeto it.

A scalar type(csif dj) must have ascalar parameter. A pointer type (* *c*s*i *f
*d *]) must have either a non-scalar parameter of the right type, or aboxed scalar
integer that is a memory address.

Jboolean datais stored as 1 byte values. Boolean parameters are automatically
converted to integers.

The memaresult (Memory Management p201) can be used asa* type parameter.
A memory address parameter is a boxed scalar. The NULL pointer is<0.

The cd right argument isalist of enclosed parameters. An empty vector istreated
as 0 parameters and a scalar is treated as a single parameter.

The cd result is the procedure result catenated with its possibly modified right
argument.

For example, the Win32 API procedure GetProfileString in kernel 32 gets the value

of the windows/device keyword.

a=: 'kernel 32 GetProfileStringA s *c *c *c *c s’

b=: 'wi ndows';'device'; 'default'; (32%'2z'); 32

acdb
Foe o m oo o - H--m - - - - o e e e e e e e e e e e eieaoo-o- +- -+
| 31| wi ndows| devi ce| def aul t| HP Laser Jet 4P/ 4MP, HPPCLS5MS, LPT | 32|
Foe o m oo o - H--m - - - - o e e e e e e e e e e e eieaoo-o- +- -+

Thefirst type sindicates that the procedure returns a short integer. The first pointer
names a section. The second pointer names a keyword. The third pointer isthe



default if the keyword is not found. The fourth parameter is where the keyword
text is put. The fifth parameter is the length of the fourth parameter.

If the GetProfileStringA declaration was wrong, say ad result instead of s, it would
crash your system. If the fifth parameter was 64 and the keyword was longer than
the 32 characters allocated by the fourth parameter, the extra data would overwrite

memory.

Procedures are usually documented with a C prototype or aVisual Basic
declaration. The C prototype and VB declaration for GetProfileString are:

DWORD Get ProfileString(

LPCTSTR | pAppNane, I
LPCTSTR | pKeyNane, /1
LPCTSTR | pDef aul t, /1
LPTSTR | pReturnedString,//
DWORD nSi ze /1

),

addr ess
addr ess
addr ess
addr ess
si ze of

of section nanme

of key nane

of default string

of destination buffer
destination buffer

Decl are Function GetProfileString Lib "kernel 32"

Alias GetProfileStringA"

ByVal | pAppNane As String,
ByVal | pKeyNane As String,
ByVval | pDefault As String,

ByVal | pReturnedString As String,

ByVal nSize As Long)
As Long

J declaration types and some corresponding C and VB types are:

J
C/Visua Basic
C
char, byte, bool
S

short int, word, %



i

int, long int, dword, &

f

float, !

d

double, #

char*, int*, LP..., void*, $
n

void

cdf'' unloadsall DLLsthat cd hasloaded. A loaded DLL isin use and attempts
to modify it will fail. If you are developing and testing a DLL you must run cdf *
before you can build and save a new version.

Release J4.02 introduced some incompatible changes:

1. scalar error results are now domain errors (cder' ' provides details)
2.*m no longer supported

3. fpreset no longer always done (explicit % flag)

4. * memory address must be boxed scalar, not a scalar



cd Domain Error and GetLastError Information

cder' ' returnsinformation about a cd domain error:
00 - no error

10 - file not found

2 0 - procedure not found

30 - too many DLLsloaded (max 20)

4 0 - parameter count doesn't match declarations

5 X - declaration x invalid

6 X - parameter x type doesn't match declaration

cder x' ' returns GetLastError and text from the last cd.

p200
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Memory Management

Some DLL procedures return pointers to memory or require parameters of pointers
to memory that cannot be provided by referencing a J array. The following verbs,
defined in main\dll.ijs, are provided to allocate, free, read and write memory:

mema al l ocate bytes of nmenory

menr read bytes fromnenory (as type)
menw wite bytes to nenory (fromtype)
ment free menory all ocated by nmema

mema allocates memory. The result is an integer memory address. A O result
indicates the allocation failed. For example:
address=: nenma | ength

menf frees memory. The argument could be amema result or pointer returned by a

procedure. A O result issuccessand alisfailure.
menf address

ment reads data from memory. A _1 count reads up to the first O (read a C string).
data=: nmenr address, byte_ offset, count [,type]

menw writes datato memory. If typeis char, count can be 1 greater than the length
of the string left argument, in which case a 0 is appended (writing a C string).
data nenmw address, byte_offset, count [,type]

ment and nenw type parameter is 2 4 8 or 16 for char integer float or complex. The
default is 2. The count parameter is a count of elements of the type.
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Calling J.DLL

The JDLL can be called by any program that can call DLLs.

Since J.DLL isitself used by the J session, you need to make a copy of J.DLL first
before calling it from J; for example, copy it to file JJ.DLL.

File system\examples\data\jdll.h. gives C prototypes for J procedures.
Script system\examples\dl\jdll.ijs. gives examples of calling the JDLL from J.
Use procedure JDo to execute a sentence. For example, the following writes text

abc tofiletl.txt:
load "dIl files'

cnmd=: "'"'abc'' 11:2 < '"tl.txt''' NB. exanpl e sentence
"jj.dil JDo i *c' cd <cnd NB. send to J DLL
T +
| O] "abc' 1!':2 < tl.txt'|
T +
fread "t1.txt' NB. check file was
witten
abc

Use procedure JGetM to retrieve a J variable. The cd right argument is a name,
followed by 4 pointers, which will correspond to the result datatype, rank, pointer
to shape, and pointer to values. For example:

"jj.dll JDo i *c' cd < ABC=: i.5' NB. define ABC
TN IS —— +
| O] ABC=: i.5]
TN IS —— +

Yij.dll JGetMi *c *i *i *i *i' cd ' ABC : 4#<, 0
T S +

| 0] ABC| 4] 1| 13496196| 13496500|
T S +



The 6 itemsin the result are: error code (0=success), hame, datatype (4=integer),
rank(1), pointer to shape, and pointer to values.

The pointers refer to memory addresses within the JDLL. Y ou should reference
their values before calling the JDLL again, as further calls may invalidate the
memory addresses. Use function menr to read memory and and i ¢ to convert to J

integers. For example, the shapeis:
_2 ic menr 13496196 0 4
5

Once the result datatype and shape are known, you can read the values, again using
ment , and convert to aJvariable.

File system\examples\dll\jdll.ijs defines functions that perform the necessary

conversions. For example:
| oad 'system exanples\dll\jdll.ijs'
jdo "ABC=: i.3 4

TR +

| 0| ABC=: i.3 4|

TR +

j get ' ABC

®HO
© R
ooN
NN

10 1

jcmd ' q: 123456
2222223 643
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ODBC Data Driver Overview

The Open Database Connectivity (ODBC) interface allows applications to access
data from database management systems (DBMYS), using Structured Query
Language (SQL) expressions.

JWIin9x/NT only supports 32-bit ODBC drivers.
The JODBC interface uses the Data Driver verbs, defined in script dd.ijs.

The processing required by the application is essentially independent of the
DBMS. For example, if you have written programs to access dBase files using
ODBC, then you can use similar programs to access Paradox, or indeed any other
DBMS.

The application, and the driver programs that access the DBMS, are physically
separate. To accessa DBMS, you need only ensure adriver for that DBMS s
available. There are ODBC driversfor virtually all commercial DBMS, and J itself
is distributed with drivers for several popular systems, including Access, Btrieve,
dBase, Excel, FoxPro, Oracle, Paradox and SQL Server.

Note that the DBM S need not itself support SQL, for example dBase does not. All
that mattersis that the ODBC DBMS driver is available.

An ODBC DBMS driver, together with information on where its datasets are
stored, istypically referred to as a data source.

Between the application and the data there are 3 layers, though they appear to the
application as a single unit:

J application
Data Driver

ODBC Manager



Data Sour ce Data Sour ce Data Sour ce

Data Data Data

The application sends requests to the Data Driver (using the verbs defined in script
dd.ijs), which converts them into a standard format and sends them to the ODBC
Manager. The ODBC Manager then sends them to the appropriate Data Source,

and is also responsible for ensuring the required drivers are loaded. The Data
Source drivers then handle the data access.
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The SQL language

SQL, or Structured Query Language, is awidely accepted protocol used for data
access. It isan ANSI standard with SQL-92 being the most recent specification. A
summary of the language appearsin Appendix B.

The language is defined with various levels, listed in the appendix as minimum,
core and extended. All SQL servers support at least the minimum level, some may
also support core or extended levels, or extensions of their own. ODBC DBMS
drivers are distributed with Help files that list the functionality of the driver, plus
other useful information - when you install the drivers you should also print out the
Help files for reference.
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Installing ODBC

ODBC must be installed on your system. An easy way to check for thisisto look
for the 32bit ODBC icon in Control Panel. ODBC isinstalled automatically with
many Microsoft applications.

If you do not have ODBC installed, you may be able to obtain ODBC drivers from
the Microsoft web site www.microsoft.com. Search for the ODBC FAQ (at the
time of writing thisis at www.microsoft.com/data/odbc/fag_odbc.htm).

To follow the examplesin this chapter, you should install the dBase driver, even if
you do not intend to use it later. When you install this driver, or any other driver,
you will be prompted to enter the data source name. The data source indicates the
DBMS driver and where the data files are stored. Note that it is not the name of a
specific datafile as may be imagined.

The examples here use the dBase driver, and files stored in J subdirectory
examples\data, and the data source name used isjdata. To set thisup, in Program
Manager, select the ODBC icon in Control Panel. Use Add or Setup to create a
panel as shown:

Note that you should at |east have one data source name as shown above, but you
can set up multiple data source names, using the same driver but typically with a
different directory.

Although the data source name specifies adirectory, thisisin fact used by the
dBase driver as the default directory. Y ou can override this default either by
specifying another directory when you connect to the dBase driver, or afterwards
when you specify afile with itsfull pathname. However, note this capability is
provided by extensionsto ODBC in the dBase driver, which are not necessarily
found in other ODBC drivers.



p207
Connection and Statement Handles

Y ou start accessing a database by first opening a connection to the data source. The
result is a number, called the connection handle. Subsequent requests to the data
source use this connection handle.

When you send arequest to select some data, the result is a'so a number, called the
statement handle. Again, subsequent requests that reference this selection use the
statement handle. There may be more than one statement handle associated with a
connection handle. Y ou may also have a statement handle not associated with a
connection handle, where the request made was not specific to a particular data
file.

In both cases, you should close the handle to free up resources when you are
finished with it. For example, to read records from afile, you typically:

. 0pen aconnection to the data source, returning a connection handle

. make a selection on a specific file using the connection handle, returning a
statement handle

. read the records, using the statement handle

. close the statement handle

. closethe connection handle

Y ou must always close a connection handle explicitly. However, a statement
handle may be closed if you have fetched all records selected - see the discussion
of ddf et below. In any case, it is good practice to always close the statement
handle explicitly, as thereis no harm done if you try to close a handle that had
aready been closed.
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Data Driver

ODBC accessis provided by the Data Driver verbs, that are defined in script dd.ijs.

First load thisfile:
| oad ' dd'

The Data Driver verbs may be summarized as follows:

Here, ch refers to a connection handle, and sh a statement handle. Note that SQL
commands are not case-sensitive.

ddcnmr=. ddcnm sh
Column names of selected data

ddentr=. ddcnt ' (avalablein JWin95 only)
Rowcount of last ddsgl command

ddcol r=. 'tdata' ddcol ch
Column names and atrributes in a database

ddcomr=. ddcom ch
Commit atransaction (after addt r n)

ddcon ch=. ddcon ' dsn=j data'

Connect to ODBC data source name. The result is a connection handle. The
argument can set several parameters, separated by semicolons. Some are supported
by all databases, and others have a meaning only for specific databases. Parameters
recognized by most database systems are:

dsn
ODBC data source name

dig



dig=1 prompts for a connection string with a dialog box with entries for User Id
and Password (not supported by the distributed dBase driver)

uid

user name
pwd

user password
modifysql

set to 1 (the default) to use ODBC SQL grammer. Set to 0 to use native database
grammer.

rer eadafterupdate

set to 1 to force are-read of arecord after an update. Thisis useful for retrieving
auto-updated values such as timestamps.

rereadafterinsert

set to 1 to force are-read of arecord after an insert
For example:
ch=. ddcon' dsn=nydat a; ui d=geor ge; pwd=sesane'

dddisr=. dddis ch
Closes connection handle (disconnects from the data source)

ddendr=. ddend sh
Closes statement handle

dderr r=. dderr '’
Return error message on last command. An error message is given when a data
driver verb returns _1.

ddfetr=. ddfet sh,n
Fetch next records from selected data. Note that after you have read a record, the
next fetch will not read it again. If you need to read it again, you must select it



again. For example:

r=. ddfet sh

fetch next record (same asddf et sh, 1)
r=. ddfet sh,5

fetch next 5 records

r=. ddfet sh, 1

fetch all remaining records.

If you fetch all remaining records using ddf et sh, _1, or if your fetch returns
fewer records that you requested (i.e. the fetch reads past the end of the file), then
ddf et closes the statement handle. Otherwise, the statement handle remains open,
and you should explicitly close it if you have finished reading thefile.

ddfchr=. ddfch sh, n (availablein JWin95 only)
Asddf et , but returns datain columns

ddrbk r=. ddrbk ch
Discards (rollbacks) atransaction (after addt r n)

ddsel sh=. 'select * fromtdata' ddsel ch
Select data from a database, returning a statement handle

ddsglr=. 'create table nydata' ddsql ch
Execute an SQL statement

ddsrcr=. ddsrc "'

In JWin95:

Data source names available from the ODBC manager.
These names can be used as the dsn= argument to ddcon.

In JWin31:
a statement handle that can be used with ddf et to return data source names.



ddtbl sh=. ddtbl ch

Returns a statement handle for tables in the data source. Some ODBC drivers,
including the distributed dBase driver, do not support this service and the result
will be empty.

ddtrnr=. ddtrn ch

Begin atransaction on a connection. Subsequent actions are not committed to the
database until addcomis done. Actions since the ddt r n can be discarded by doing
addr bk (rollback).



p209
Listing the Data Sources

Thelist of data sources that are specified in the ODBC Control Panel dialog box

can be retrieved under program control. The verb ddsr ¢ requests this information.

In JWin95, theresult isthe list of data sources; in JWin31, theresultisa

statement handle that may be used with ddf et to return the list of data sources.
ddsrc'’

o e e e e oo o m o e e e e e e e e e e e e emeiaoao- +
| M5 Access 7.0 Dat abase| M crosoft Access Driver (*.nmdb) |
o e e e e oo o m o e e e e e e e e e e e e emeiaoao- +
| Excel Files | M crosoft Excel Driver (*.xlIs) |
o e e e e oo o m o e e e e e e e e e e e e emeiaoao- +
| FoxPro Files | M crosoft FoxPro Driver (*.dbf) |
o e e e e oo o m o e e e e e e e e e e e e emeiaoao- +
| Text Files | M crosoft Text Driver (*.txt; *.csv)]|
o e e e e oo o m o e e e e e e e e e e e e emeiaoao- +
| dBASE Fi | es | M crosoft dBase Driver (*.dbf) |
o e e e e oo o m o e e e e e e e e e e e e emeiaoao- +
| j dat a | M crosoft dBase Driver (*.dbf) |
o e e e e oo o m o e e e e e e e e e e e e emeiaoao- +

The result will depend on the drivers you have set up. Note that you should see an
entry for jdata, which is the data source name you assigned to the examples\data
subdirectory.

The result has 2 columns: the data source name, and a description of the driver.



p210

ODBC error messages

The data driver verbs that open and close connections, and send SQL statements,
al return anumber. Typically, if the number is positive, it isahandle. If the
number is 0, it means the operation completed successfully (but the function
returns no handle). If the number is_1, it means there was some error. Y ou can get
more information about the errror using dder r . For example, try closing a non-
existent statement handle:

ddend 42
1

dderr''
| SI 04 Bad statenent handl e
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Connecting to a data source

The ddcon command connects to a data source returning a connection handle,
using the form:

[ ch=. ddcon 'dsn=jdata
1

We have now connected to a data source, but not yet to adatafile. The file we will
use istdata, and the next statement uses ddcol to retrieve the column names and
attributes for thisfile:

$col s=. 'tdata' ddcol ch

7 13
347 {"1 cols

H--m - - - Fom e m oo o +
| Col um| Type| Type_Nane|
H--m - - - Fom e m oo o +
| NAVE |1 | CHAR |
H--m - - - Fom e m oo o +
| SEX | 1 | CHAR |
H--m - - - Fom e m oo o +
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Selecting and reading data

To read datafrom afile, you first select the data you want to read using the ddsel
verb, which returns a statement handle. Y ou then use ddf et or ddf ch to fetch the
records.

The left argument of ddsel isaSQL selection expression. Here are typical
examples:

Select all records (* means all columns):
sh=. 'select * fromtdata' ddsel ch

Fetch the first 3 records:

ddfet sh, 3

Fom e e oo o I R +----- +
| MACDONALD B | F| D101| 1. 95906e7| 1. 97805e7| 32591

Fom e e oo o I R +----- +
| GENEREAUX S | F| D103| 1. 94503e7| 1. 96602e7| 95415|
Fom e e oo o I R +----- +
| KOEBEL R | M D101| 1. 93711e7| 1. 98009e7| 63374|
Fom e e oo o I R +----- +

Fetch the next record:
ddf et sh

Close the statement handle:
ddend sh

Y ou should always close the statement handle when you no longer need it.



However to avoid repetition, the remaining examples do not show this.

Select males with salary exceeding 40000:

sel=."select * fromtdata where sex=""M"' and salary >= 40000
sh=. sel ddsel ch
ddf et sh, 4
Fom e e e oo oo I Fom e e H--m - - - +
| KOEBEL R | M D101| 1. 93711e7| 1. 98009e7| 63374
Fom e e e oo oo I Fom e e H--m - - - +
| NEWTON R | M D108| 1. 95601e7| 1. 97902e7| 73368
Fom e e e oo oo I Fom e e H--m - - - +
| DI NGEE S | M D103| 1. 9641e7 | 1.98309e7| 46877
Fom e e e oo oo I Fom e e H--m - - - +
| ROGERSON G | M D101| 1. 95712e7| 1. 98302e7| 108777
Fom e e e oo oo I Fom e e H--m - - - +

Select only the name, department and salary fields, where date of birth is before

1950:
sel =. ' sel ect nane, dept, salary fromtdata where dob<19500000

Fetch the first such record:
ddfet (sel ddsel 1),1

Use ddf ch to return data in columns;
[a=. ddfch 1005, 1

oo Foto e o Fomm e o Fomm o +
| MACDONALD B | F| D101| 1. 95906e7| 1. 97805e7| 32591|
| GORDON E | F| D103| 1. 95202e7| 1. 97908e7| 29960)|
| BAUERLEIN J | F| D103| 1. 96204e7| 1. 98409e7| 33668|
| CHESHER D | F| D103| 1.9561e7| 1. 98408e7| 35184|
oo Foto e o Fomm e o Fomm o +

(;:'name sex dept dob doh salary')=. a
sal ary
32591



29960
33668
35184
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Updating a record

To update arecord, you process an SQL update statement. Here we update the
salary field for ABBOTT K.

First read the record to see the current value (the salary is 50817):

sel=. 'select * fromtdata where nane="' ABBOIT K
ddf et sel ddsel ch
o e oo Fodom e e e m oo S S R +
| ABBOTT K | M D103| 1. 9631e7| 1. 98309e7| 50817
o e oo Fodom e e e m oo S S R +

Next we process an update statement:
us=. 'update tdata set sal ary=45000 where nanme=''ABBOIT K "'
us ddsqgl ch

Finally, we read the record again, to ensure the update was successful:

sel=. 'select * fromtdata where nane='"' ABBOIT K
ddf et sel ddsel ch

o e oo Fodom e e e m oo S S R +

| ABBOTT K | M D101| 1. 9631e7| 1. 98309e7| 45000|
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Creating a new file

To create anew file, use the SQL create command, with alist of the column names
and attributes in the new data set. Here we create file test, with columns for name
and salary.

First, drop test in case it already exists (the _1 result means the table was not

found):
"drop table test' ddsqgl ch
1

Now create the new file:
"create table test (nane char(12),sal nuneric)' ddsqgl ch
0

Add arecord:
t=. 'insert into test (nane,sal) values (''Neumann, E' ', 40000)"
t ddsqgl ch

0

Add another record:
t=. 'insert into test (nane,sal) values (''Janes, P ',42000)'
t ddsqgl ch

0

Now read thefile:

ddfet _1,~ 'select * fromtest' ddsel ch
. +----- +
| Neumann, E | 40000]|
. +----- +
| James, P | 42000|
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SQL Statements

The following SQL statements define the base ODBC SQL grammar.

Statement Min Core Ext
ater-table-statement ::= X
ALTER TABLE base-table-name

{ADD column-identifier data-type

|ADD (column-identifier data-type [, column-identifier data-
type]...) }

create-index-statement ::= X
CREATE [UNIQUE] INDEX index-name

ON base-table-name

( column-identifier [ASC | DESC]

[, column-identifier [ASC | DESC] ]...)

create-table-statement ::= X
CREATE TABLE base-table-name-1

(column-element [, column-element] ...)

column-element ::= column-definition | table-constraint-
definition

column-definition ::=

column-identifier data-type

DEFAULT default-value

[column-constraint-definition [,column-constraint-definition]...]
column-constraint-definition ::=

NOT NULL

| UNIQUE | PRIMARY KEY )

| REFERENCES base-table-name-2 referenced-columns

| CHECK (search-condition)

default-value ::= literal | NULL | USER
table-constraint-definition ::=

UNIQUE (column-identifier [, column-identifier] ...)

| PRIMARY KEY (column-identifier

[, column-identifier] ...)

| CHECK (search-condition)



| FOREIGN KEY referencing-columns REFERENCES
base-table-name-2 referenced-columns

create-view-statement ::=

CREATE VIEW viewed-table-name

[( column-identifier [, column-identifier]... )] AS
query-specification

del ete-statement-positioned ::=

DELETE FROM table-name WHERE CURRENT OF cursor-
name

delete-statement-searched .=

DELETE FROM table-name [WHERE search-condition]
drop-index-statement ::=

DROP INDEX index-name

drop-table-statement ::=

DROP TABLE base-table-name

[ CASCADE | RESTRICT |

drop-view-statement ::=

DROP VIEW viewed-table-name

[ CASCADE | RESTRICT ]

grant-statement ::=

GRANT {ALL | grant-privilege[, grant-privilege]... }
ON table-name

TO {PUBLIC | user-name [, user-name]... }
grant-privilege ::=

DELETE

| INSERT

| SELECT

| UPDATE [( column-identifier [, column-identifier]... )]
| REFERENCES [( column-identifier

[, column-identifier]... )]

Insert-statement ::=

INSERT INTO table-name [( column-identifier [, column-
identifier]...)]

VALUES (insert-valug| ,insert-valug]... )

X

(V2)X



insert-statement ;=

INSERT INTO table-name [( column-identifier [, column-

identifier]... )]

{ query-specification | VALUES (insert-value [, insert-value]...}

ODBC-procedure-extension ::=

ODBC-std-esc-initiator [?=]call procedure ODBC-std-esc-

terminator

| ODBC-ext-esc-initiator [?=]call procedure ODBC-ext-esc-

terminator
revoke-statement ::=

REVOKE {ALL | revoke-privilege [, revoke-privilege]... }

ON table-name

FROM {PUBLIC | user-name [, user-name]... }
[ CASCADE | RESTRICT ]

revoke-privilege ::=

DELETE

| INSERT

| SELECT

| UPDATE | REFERENCES

select-statement ;=

SELECT [ALL | DISTINCT] select-list
FROM table-reference-list

[WHERE search-condition]
[order-by-clause]

select-statement ;=

SELECT [ALL | DISTINCT] select-list
FROM table-reference-list

[WHERE search-condition]

[GROUP BY column-name [, column-name]... ]
[HAVING search-condition]

[UNION select-statement]...
[order-by-clause]
select-for-update-statement ::=
SELECT [ALL | DISTINCT] select-list
FROM table-reference-list

[WHERE search-condition]

FOR UPDATE OF [column-name [, column-name]...

X
X
X
X X
(vl (v2)



statement ::= create-table-statement

| del ete-statement-searched | drop-table-statement
| insert-statement | sel ect-statement

| update-statement-searched

statement ::= alter-table-statement
| create-index-statement

| create-table-statement

| create-view-statement

| del ete-statement-positioned

| del ete-statement-searched

| drop-index-statement

| drop-table-statement

| drop-view-statement

| grant-statement

| Insert-statement

| revoke-statement

| sel ect-statement

| select-for-update-statement

| update-statement-positioned
| update-statement-searched

statement ::= alter-table-statement
| create-index-statement

| create-table-statement

| create-view-statement

| del ete-statement-positioned

| del ete-statement-searched

| drop-index-statement

| drop-table-statement

| drop-view-statement

| grant-statement

| insert-statement

| ODBC-procedure-extension
| revoke-statement

| select-statement

| select-for-update-statement

| statement-list

| update-statement-positioned
| update-statement-searched



statement-list ::= statement | statement;statement-list
update-statement-positioned ::=

UPDATE table-name

SET column-identifier = { expression | NULL}
[, column-identifier = {expression | NULL}]...
WHERE CURRENT OF cursor-name
update-statement-searched

UPDATE table-name

SET column-identifier = { expression | NULL }
[, column-identifier = {expression | NULL}]...
[WHERE search-condition]

X
X X
(vl) (v2)



p216

Elements Used in SQL Statements

The following elements are used in the SQL statements listed previously .

Element
Min
Core

Ext

approximate-numeric-literal ::= mantissaEexponent
mantissa ::= exact-numeric-literal
exponent ::= [+|-] unsigned-integer

X
approximate-numeric-type ::=
FLOAT
| DOUBLE PRECISION
| REAL
X

argument-list ::= expression | expression, argument-list

X



base-table-identifier ::= user-defined-name

X

base-table-name ::= base-table-identifier

X

base-table-name ::= [user-name.] base-table-identifier

X

between-predicate ::= expression [NOT] BETWEEN expression AND expression

X

binary-literal ::= {implementation defined}

X

binary-type ::= BINARY (length)
| VARBINARY (length)
| LONG VARBINARY -



character ::= {any character in the implementor's character set}

X

character-string-literal :: ='{ character}..."

X

character-string-type ::=
CHARACTER(length)
| CHAR(length)

character-string-type ::=
CHARACTER(length)

| CHAR(length)

| CHARACTER VARYING(length)
| VARCHAR(length)

character-string-type ::=
CHARACTER(length)

| CHAR(length)

| CHARACTER VARY ING(length)
| VARCHAR(length)



| LONG VARCHAR

column-identifier ::= user-defined-name

X

column-name ::= [table-name.]column-identifier

X

column-name ::= [{ table-name | correl ation-name} .] column-identifier

X

comparison-operator ::= < |>|<=|>=|=| <>

X

comparison-predicate ::=
expression comparison-operator expression

X

comparison-predicate ::= expression comparison-operator



{ expression | (sub-query)}

correlation-name ::= user-defined-name

cursor-name ::= user-defined-name

data-type ::= character-string-type

data-type ::=
character-string-type

| exact-numeric-type

| approximate-numeric-type

data-type ::=
character-string-type

| exact-numeric-type

| approximate-numeric-type
| binary-type



| date-type

| time-type
| timestamp-type

X
date-literal ::='date-value

X
date-separator ::= -

X
date-type ::= DATE

X

date-value ::=
years-value date-separator months-value date-separator days-value

X

days-value ::= digit digit-



digitz=0]1[2|3|4|5|6|7|8|9

dynamic-parameter ::= ?

exact-numeric-literal ::=

[+|-] { unsigned-integer [.unsigned-integer ]
| unsigned-integer.

| .unsigned-integer }

exact-numeric-type ::= DECIMAL (precision,scal€)
| NUMERIC(precision,scale) | SMALLINT | INTEGER

X

exact-numeric-type ::= DECIMAL (precision,scal€)
| NUMERIC(precision,scale) | BIT | SMALLINT | INTEGER
IBIGINT

exists-predicate ::= EXISTS ( sub-query )



expression ::=term | expression { +|-} term
term ::= factor | term {*|/} factor
factor ;.= [+|-]primary

primary ::= column-name

| dynamic-parameter

| literal

(continued)

| (expression)

primary ::= column-name

| dynamic-parameter

| literal

| set-function-reference

| USER

| (expression)

primary ::= column-name

| dynamic-parameter

| literal

| ODBC-scalar-function-extension
| set-function-reference

| USER

| (expression)

hours-value ::= digit digit



index-identifier ::= user-defined-name

index-name ::= [index-qualifier.]index-identifier

X

Index-qualifier ::= user-defined-name

in-predicate ::=
expression [NOT] IN {(value {, value}...) | (sub-query)}
value ::= literal | USER | dynamic-parameter

X
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The following words are reserved for use in ODBC function calls. These words do
not constrain the minimum SQL grammar; however, to ensure compatibility with
drivers that support the core SQL grammar, applications should avoid using any of

these keywords,
ABSOLUTE
ADA

ADD

ALL
ALLOCATE
ALTER

AND

ANY

ARE

AS

ASC

ASSERTI ON
AT

AUTHORI ZATI ON
AVG

BEG N
BETWEEN

BI T

Bl T_LENGTH
BY

CASCADE
CASCADED
CASE

CAST
CATALOG
CHAR
CHAR_LENGTH
CHARACTER

CHARACTER_LENGTH

NULL
CHECK
NULLI F
CLCSE
COALESCE
COBOL

DECLARE
DEFERRABLE
DEFERRED
DELETE
DESC
DESCRI BE
DESCRI PTOR
DI AGNOSTI CS
DI CTI ONARY
DI SCONNECT
DI SPLACEMENT
DI STI NCT
DOVAI N
DOUBLE
DROP

ELSE

END

END- EXEC
ESCAPE
EXCEPT
EXCEPTI ON
EXEC
EXECUTE
EXI STS
EXTERNAL
EXTRACT
FALSE
FETCH

FI RST

TI MEZONE_HOUR
FLOAT

TI MEZONE_M NUTE

FOR
FOREI GN
FORTRAN

| NTEGER
| NTERSECT
| NTERVAL
| NTO

'S

| SOLATI ON
JA N

KEY
LANGUAGE
LAST
LEFT
LEVEL

LI KE
LOCAL
LOVER
MATCH
MAX

M N

M NUTE
MCODULE
MONTH
MUVPS
NANVES
NATI ONAL
NCHAR
NEXT
NONE

NOT

NUMVERI C
OCTET_LENGTH
OF

REVOKE
Rl GHT
ROLLBACK
ROAS
SCHEMA
SCROLL
SECOND
SECTI ON
SELECT
SEQUENCE
SET

Sl ZE
SMALLI NT
SOMVE

SQL

SQLCA
SQLCODE
SQLERRCR
SQLSTATE
SQLWARNI NG
SUBSTRI NG
SUM
SYSTEM
TABLE
TEMPORARY
THEN

TI VE

TI MESTAMP

TO
TRANSACTI ON
TRANSLATE



COLLATE
COLLATI ON
CCLUWN
COWM T
CONNECT
CONNECTI ON
CONSTRAI NT
CONSTRAI NTS
CONTI NUE
CONVERT

CORRESPONDI NG

COUNT

CREATE
CURRENT
CURRENT_DATE
CURRENT_TI ME

CURRENT_TI MESTAM

CURSOR
DATE

DAY
DEALLOCATE
DEC

DECI MAL

FOUND
FROM

FULL

GET
GLOBAL

&0

€O10)
GRANT
GROUP
HAVI NG
HOUR

| DENTI TY

| GNORE

| MVEDI ATE
[\

| NCLUDE

| NDEX

| NDI CATOR
I NI TI ALLY
| NNER

I NPUT

| NSENSI T VE
| NSERT

OFF

ON

ONLY

OPEN

OPTI ON

OR

ORDER
OQUTER
OUTPUT
OVERLAPS
PARTI AL
PASCAL

PLI

PCSI Tl ON
PRECI SI ON
PREPARE
PRESERVE
PRI MARY
PRI OR

PRI VI LEGES
PROCEDURE
PUBLI C
RESTRI CT

TRANSLATI ON
TRUE
UNI ON
UNI QUE
UNKNOWN
UPDATE
UPPER
USAGE
USER
USI NG
VAL UE
VALUES
VARCHAR
VARYI NG
VI EW
VHEN
WHENEVER
WHERE
W TH
VORK
YEAR
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OLE & OCX Overview

OLE alows client programs to access server programs, enabling integration
between a variety of software components. All OLE servers are usable by all OLE
clients.

An OCX control, a'so known as an ActiveX control, or Microsoft Custom Control,
isaspecial form of OLE control. The main difference isthat OCX controls cause
events, and are in-process server objects (DLL) whereas OLE controls are local-
server objects (EXE).

Both OLE and OCX controls are application packages that can be accessed in a
simple and consistent way from other Windows applications.

JWIn95/NT supports OLE and OCX, enabling J to be used both as a calculation
server and as a client for other Windows software such as Visual Basic and Excel.
In particular, OLE makesit very easy to add the power of Jto other applications.

OLE

A key part of OLE isthat a server can run in the sametask, or as a separate task, or
even as a separate task on another network connected machine. A server in the
same task is an in-process server, a server in another task on the same machineisa
local server, and a server on another machine is aremote server. An in-process
server isthe most efficient; the task can call the in-process server's routines almost
as efficiently asits own routines.

Servers provide functions, called methods, that can be accessed by a client. For
example, the J server provides a method Do which executes a J sentence; and a
method Get which retrieves the value of avariable. If aclient runs the method
Do' x=. 3+5', this causes the sentence to be executed in the J server. The client
can then call method Get to retrieve the value of x.

OLE Automation is an interface supported by many clients and servers. OLE
Automation gives aclient an interface to a server that mimics the server's end-user
interface. This alows aclient to automate what would otherwise have to be done
manually by auser. Although thisis useful, the real power comes when the server
has a general purpose programming environment that can be used to build complex



services that can be used from a client. OLE Automation then provides easy access
from the client to the full power of the server.

Jsupports OLE Automation as follows:

J OLE Automation server. There are two servers:
. JDLLServer isanin-process Jserver
. JEXEServer isalocal Jserver

J OLE Automation client. This supports servers such as Excel, that provide an
OLE Automation interface to an application object that supports macro execution.
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J OLE Automation Server

There aretwo servers:

. JEXEServer isthe full Jdevelopment system and isintended for usein
developing applications. Thisisthe same J.EXE file that provides the regular J
development system.

. JDLLServer isthe Jinterpreter only, and isintended for runtime applications.
Thisisinfile JDLL.

An EXE server runs as a separate application from the client, i.e. isalocal server.
JEXEServer provides the full J development system, which makesit easy to
develop and debug applications. As a developer, you have full access to both the
client and the J server environments.

A DLL ispart of the client application and uses the same memory space, i.e. isan
In-process server. A client accesses DLL services aimost as efficiently as it
accesses its own native services. The JDLL Server is not as convenient as
JEXEServer for development purposes, but it isvery efficient and isideal for
runtime applications.

Typically, you develop your application using JEXEServer, and run it using the
JDLL Server.

Note that JEXEServer and JDLL Server are 32bit servers and are designed for 32bit
clients. It may be possible to use JEXEServer from 16bit clients, but thisis not
officially supported.

J.DLL can be called directly as an ordinary DLL, without using OLE. For more
information, see online help DLLs and Memory Management.

Clients

Any application with OLE Automation controller support, such as Visual Basic,
Delphi, Excel, or a Visual C++ application, can use JEXEServer and JDLL Server.
Also, any application that can call 32bit DLLs can access JDLL Server.



Registration

JEXEServer and JDLL Server must be registered with your system before they can
be used. To do so, you run JREG.EXE , which is stored in the same directory as
JEXE, i.e. select Start/Run and enter:

c:\j401\jreg.exe (use the correct directory name)

If there are problems later when accessing the J serversit may be because they are
no longer properly registered. Y ou can aways run JREG.EXE to register the
servers again. In particular, you will need to do this if you move the J system files
to another directory, or if for some reason, the Registry is damaged and you have
to recover an old version.

Using the J OLE Automation servers
The steps are fairly straightforward, but may differ in minor ways from one client
to another.

Y ou should be familiar with both the J system and the client before tackling them
in aclient/server combination.

First load the client application and ensure it references the J servers. Y ou need
only select the server you intend to use, but when experimenting, you should check
both:

Once the J servers are referenced, you can check the methods available, which are
asfollows.

Break

interrupt J execution
Clear

erases all definitionsin J

Do



execute a J sentence

ErrorText/ErrorTextM

get error text (run after a J error)

Get/GetB/GetM

get the value of aJvariable

IsBusy

returns O if Jisready to execute, else an error code

Log

display (1) or discard (0) the JEXE session log

Quit

causes J EXE server to close when last object is released
Set/SetB/SetM

set avalueto aJvariable

Show

show (1) or hide (0) the J EXE server

Transpose

return array data transposed

For details, see file system\examples\data\jdll.h.

Note that methods Show and Log are ignored by a JDLL Server.

Once the J servers have been referenced, their methods become available for use
by the client. Y ou should declare the J server as an object in the client, and can
then reference that object in order to access the J server methods.
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J OLE/OCX Client

Jinteracts with OLE and OCX controls using the Window Driver. You need a
parent window to display the control, and you then create and use a OLE/OCX
control in much the same way as for any other child control. Y ou can use both

standard and OLE/OCX controls on the sameformwd ' cc tree
ocx:conctl .treectrl .1
wd 'cc x|l ol eaut onati on: excel . application’

OCX and OLE controls are not distributed with J. Some OCX and OLE controls
are included with Windows, and with software such as Visual Basic. In some
cases, these are subsets or earlier versions of the full systems obtainable from the
original manufacturer. For serious use, we recommend you purchase the most
recent versions of the controls, which will then include full documentation and
support.

To seewhich OCX controls are available, create a new form using the Form
Editor, then click New for new control, and select class OCX.

OLE controls are not supported by the Form Editor and should be added directly in
thef or m r un verb. The names of the OLE controls that are available are not
visible from J.

An OCX or OLE control isachild on aform that contains an object named base.
This base object can contain other objects. For example the base object could
contain afont object. An object isidentified by the child id and the name of the
object. The name temp refers to a contained object that has been returned by a
method or property. The temp object is automatically released and reset whenever
anew object isreturned. Theol ei d command gives the temp object a name and
makes it permanent.

Each control has a specific list of methods, properties and events (for OCX
controls). The properties define the way the control is set up. The events are the
events that the OCX control can generate. When you create a control, you typically
set various properties, and register various events that you want to be notified of.
When the control isin use, you retrieve information from the control by either



reading the value of its properties, or by receiving event notifications.
wd commands for OLE/OCX controls

oledlg id
Run the OCX property dialog. The state can be saved with the ol esave command.

ol eenabl e id eventnanme [ bool ]
Enable/disable OCX event. Y ou must enable an event in order to trigger an event
inJ.

ol eget id objectnane property

Return value of a property. Objectname is base, temp, or a name set with ol ei d. If
theresult is an object, it is set as the temp object. This allows a series of wd
commands that use the temp object to get the next object.

oleinfo id
Return information about events, methods, properties, and constants.

oleload id fil enane
Initialize properties from afile created by ol esave. An ol el oad should only be
done once before it is shown.

ol enet hod i d objectnane nmethod paraneters...
Run a method.

, iIsan elided parameter. A wd parameter of , isthe same as
an elided parameter where appropriate.

, except it istreated as

Some methods distinguish between a numeric parameter and a string. A simple
(not delimited) string that is an integer is treated as an integer. If you want 23 to be
treated asastring, use" 23" ;.

If the result isan object, it is set as the temp object.

An object parameter isindicated by a simple parameter of the form:
obj ect:form d. chil did. obj ect nane

A picture object parameter is indicated by a simple parameter of the form:
picture:fil enane

ol esave id fil enane



Save propertiesin afile that can be used to initialize a control after it is created.

ol eset id objectname property val ue
Set property value.

Objectnames
An OLE or OCX base object can contain other objects.

For example, many OCX controls contain a Font object that is returned by the font
property.

wd ' ol eget ocx base font' getfont object astemp

wd ' ol eget ocx tenp fontsize' getfontsize
8.5

wd ' ol eget ocx tenp fontnane' getfont name
Ti mes New Roman

wd ' ol eset ocx tenp Tines New Roman; ol eset ocx tenp fontsize 20
set font

OCX Events

An OCX event is signalled as a button event. For example, form abc, OCX id

spi n, signals sysevent abc_spi n_but t on. The name sysocx is assigned the OCX
event name.

Example: Spinbutton Control

To illustrate these commands, we use the Outrider Systems SPIN32.0CX, asimple
control that isideal for experimentation. We assume you have this control installed
on your system.

First try reading the OCX information (if this fails, you do not have the SpinButton
installed). This returns atext description of properties, methods and events:

| oad ' packages\ ocx\ocxutil.js' load OCX utilities

ocxi nfo 'spin.spinbutton'

NB. event: Spi nDown

NB. prototype: void SpinDown ()

NB. hel p: Occurs when the user clicks one of the arrows...

NB. event: SpinUp



Next, load the spinbutton demo, asfollows. | oad
" exanpl es\ocx\'m sc\spin.js'

Click on the spinbutton to change the text field. Click on the About button to
display the about box from Outrider, and the Dialog button to view and change the
OCX properties.

Note that to see events from the spinbutton, you use the ol eenabl e command
when initializing the form, i.e.

spin_run= 3 : 0

wd SPIN

showpay' "'

wd ' ol eenabl e sx spi ndown’

wd ' ol eenabl e sx spi nup’

wd ' pshow; '

)

The About button invokes the OCX's about box method:
spi n_about _button=: 3 : O
wd ' ol enet hod sx base about box'

)

The Dialog button invokes the ol edl g command:
spin_dialog button=: 3 : 0

wd 'ol edl g sx'

)

A press of the spinbutton, invokes the spinbutton handler:spi n_sx_button=: 3 :
0
if. sysocx-:'spinup' do.
PAYNDX=: 4| >: PAYNDX
el se.
PAYNDX=: 4| <: PAYNDX
end.



showpay' "'

This handler checks the value of sysocx and adjusts the text field accordingly.
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Examples

Example: Graph control

File: examples\ocx\misc\graph.js has a ssmple example using Pinnacle's
GRAPH32.0CX control.

For afuller examplel oad ' exanpl es\ ocx\ gr aph\ gr af deno. j s
Example: TreeView

This example assumes you have the TreeView OCX installed and assorted
bitmaps.

Run the script examples\ocx\misc\tree.js to create atreeview control. An imagelist
control is loaded with various bitmaps which are then used by the treeview control.

Example: Controlling Microsoft Word

It is possible to automate the word.basic object. This could be a useful way of
solving some printing problems. The following loads Word, and reads in the J
readme.wri file:l oad ' exanpl es\ ocx\ mi sc\word. j s’

Example: Excel OLE Automation

wd ' pc excel

parent to hold ole child

wd 'cc x ol eaut omati on: excel . application

create excel .application object

wd 'ol eset x base visible 1'

set base visible property to 1



wd ' ol eget x wor kbooks'

get workbooks object as temp

wd 'ol eid x wor kbooks'

temp to permanent as workbooks

wd ' ol enet hod x wor kbooks open foo. x| s’

open workbook foo.xls

wd ' ol enet hod x wor kbooks add'

run workbooks add method add method returns temp as the new workbook object

wd ' ol eget x tenp nane'

get workbook name

wd ' ol enmet hod x base quit’

quit The excel .application object is defined in the system registry to create a new
instance (private copy) of excel. The excel.sheet object creates a new worksheet in
ashared excel.

Run the script and then run excel”. It is possible to access properties and methods
directly, aswell as run macros. The getobject verb shows how to support some of
the simpler syntax of VB. Run excelquit" to close excel.
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Tutorial: J OLE Server for Excel

Thistutorial has been created with Excel 2002 and J501. Expect different behavior
with other versions!

It will help to have the Excel help file readily available.

Introduction

The purpose of OLE Automation isto allow aclient program to run functionsin a
server program, and the basic idea is pretty straightforward - smply load Jfrom
Excel, then send it the required J functions for execution. In practiceisit helpful to
create Excel macros that provide cover functions for the basic tasks such asloading
J, reading cells for transmission to J and so on. Thus you typically program with a
mixture of Jfunctions and Excel macros.

Functions provided by an OLE Server are referred to as methods, see JOLE
Automation Server p220

In Excel, you can enter these method names in upper or lowercase. When you enter
names in Excdl, it gives them its default capitalization. Here we use lowercase
throughout.

Troubleshooting
Y ou are going to be working with both J and Excel sessions active. It will be
helpful to close down other applications to minimize screen clutter.

Asyou use OLE, commands sent from Excel may change the active focusto J. To
enter new commands in Excel, click on the Excel session to change the active
focus back to Excel.

Most of the time when things go wrong, you can simply shut down J and Excel and
start again. Sometimes, the J server has been loaded but is not visible. You can
check this by pressing Ctrl+Alt+Del simultaneously, which brings up the list of
current applications loaded. If necessary, select Jand click End Task.

Sometimes when you edit Excel macros, Excel closes down J - it closesthe OLE
Automation object which may in turn cause Jto close. Y ou will then need to re-



open the J OLE Automation object. If Jhas closed and you try to run an OLE
command, the error message is " Object variable not Set". This problem occurs only
while you are devel oping Excel macros, and should not occur when your
applicationisin use.

One of the "user-friendly" features of Excel isto change your entry inacell if it
thinks it may be incorrect. For example, "i.5" gets changed into "1.5". To get
around this, enter more letters, then backspace and delete the extra entries, for
example, instead of "i.5' try entering "ii.5".

Tutoria
Start by unloading all applications, then loading Excel. Arrange the window so that
it covers only about half the screen. Open a new workbook if none is shown.

Bring up Visual Basic (Alt-F11 or Tools|Macro|Visual Basic Editor), and insert a
new module sheet (Insert|Module).

With the modul e sheet visible, select menu item Tool s|References and check both J
DLL Server and JEXE Server, and click OK. In practice you need only check the
server that will be used.

In the module sheet, enter:
Public js As Object

Sub jopen()

Set js = CreateObject("jexeserver")
js.Quit

js.Do "0!:0<1!:45%0"

End Sub

The function jopen will be used to load the JEXEServer. Note that you can only
run this once - you will get an error at this point if you try to open the server twice.

In jopen:
Thefirst statement declares the name js that will be used for the JEXEServer.

js.Quit ensures that when Excdl is closed, the J server will automatically terminate.



js.D0 "0!:0<1!:45%0" loads the standard profile.

Loading J

Next open up the Immediate window for experimentation (if not already open). To
do so, select menu item View|Immediate Window. Y ou can enter a series of
commands in this Window - when you press Enter, Excel runs the command in the
line where the cursor is.

To load J, enter:

jopen

Experiment with show:

js.show O

this hides the window

js.show 1
this shows it again

This means: run the show method of js, i.e. of the JEXEServer, with the given
argument.

The JOLE Automation Server should be visible. Arrange the windows so that both
Excel and Jare visible. Note that not only isthe J Server visible, but if you click on
it to give it focus then you have full access to the regular J development system.

Next set on logging - thistells Jto display commands sent by Excel in the J
window:

jslog 1

Sending commandsto J
The required function is do, which takes a J sentence as its argument. Note that



Excel strings are delimited by the double quote, so that J quotes can be entered as
IS, and need not be doubled. Try:

js.do"i.4 5"

js.do" 1!:1<PROFILE"

Y ou should see the statements and results in the Jwindow.

Retrieving valuesfrom J

The function get retrieves avalue from J, as a Variant datatype. Variants cannot be
displayed directly in the Immediate window, but can be assigned to a worksheet
range. For example:

Set value of x in J

jsdo"x=:i.45"

Retrieve value of x into Excel variant y:

js.get "x"y

Set value of y into the worksheet:
Worksheets("sheet1").Range("al:e4")=y

Now switch to Sheetl to see that the value of y has been written in.
Utilities

Now lets take alook at the JOLE utilitiesin file

system\exampl es\ol e\excel\jsutil.txt. Copy and paste the contents of thisfile into
your Excel module.

The utilities available are:

jdopen

open JDLL Server



jxopen

open JEXEServer

jemd (string)

execute J command, return result as variant

jemdc string,r,c,h,w

execute J command, store result in active sheet at row,col,height,width
jemdr string,range

execute J command, store result in active sheet at range
jdo string

execute J command

jget(x)

get Jnoun X

jloadprofile

load standard J profile

jlog boolean

log on/off (EXE only)

jshow boolean

show on/off (EXE only)

Y ou can customize these or add your own utilities.

Loading J automatically
In the Module, enter an auto_open subroutine as follows:



Sub auto_open()
jXxopen
jloadprofile
jshow 1

jlog 1

End Sub

This sub will be run each time this workbook is opened. It opens the JEXEServer,
shows the J session and logs commands sent from J.

Now check that auto_open works correctly when you load the book. Switch back
to Excel, save the book as test.xls and close Excel - note that the J session will
close aswell. Reload Excel, and open test.xls - you should see the J session again.
Arrange the windows so that both Excel and J are visible.

jemd
In Excel, switch to Sheetl and in cell B3 enter:

=jcmd("+/2357")
The statement should be executed in J, and the result (17) displayed in Excel.
Try:

In cell B5 enter: 12
In cell B6 enter: 15
Incell B7 enter: =jcmd(B5 & "*" & B6)

B7 displays the result (180). Note that if you now change B5 or B6, then B7 will
be recal cul ated.

In general, jcmd can be used for calculations which return asingle value to be
displayed in the current cell. The right argument is the sentence to be sent to J.

This method isreally only suitable for smple calculations. Typically, you will
want to run calculations that return a range of results to Excel and you set up such
calculations by invoking an Excel macro explicitly, for example, by selecting
Tools|Macro|Macros|Run or pressing an assigned hot-key.

jemdc, jemdr



These utilities execute a J expression, displaying the result in arange in the active
sheet. Function jcmdc specifies the range as 4 numbers: topleft row, column,
number of rows, number of columns. Function jcmdr specifies the range in the
traditional aphanumeric notation, for example: C6:E10.

We will create a macro run to test these and subsequent expressions. Switch to the
module and enter:

Sub run()
jemdc "?3 4%$10", 2, 3, 3,4
End Sub

Next, return to the worksheet, select Tools|Macro|Macros, highlight run and click
Options. Enter Ctrl-r as the shortcut key and click OK. If J has been closed down,
then either reload the spreadsheet or re-run auto_open to load it again. Close the
Macro dialog, switch to Sheetl and press Ctrl-r. The macro should run and display
the result. Press Ctrl-r again to re-run the macro.

jsete, jsetr

These utilities set valuesin J, from arange in the active sheet. Aswith jcmdc and
jemdr above, jsetc specifies the range as 4 numbers and function jsetr specifies the
range in the traditional notation. Switch to the module and edit run to:

Sub run()
jsetr"Y", "D3:F4"
End Sub

Switch to Sheetl and as before use Tools|Macro to select Ctrl-r as a shortcut key
for the macro. In the worksheet, press Ctrl-r. Then click on the J session and
display Y (these are random numbers so the exact values will likely differ):
Y
+- - -+
| 4] 8] 8]
+- - -+
| 71 3] 1]
+- - -+
Change run to:

Sub run()
jsetc"Y", 2,3, 3,4



jemdc "+\>Y", 7,3, 3,4
End Sub

Switch to Sheetl, use Tools|Macro to select Ctrl-r as the shortcut key, then in the
worksheet, press Ctrl-r. The macro will read the numbersin the upper range and
display the sum scan in the lower range. Now if you change one of the numbersin
the upper range, for example E2, press Ctrl-r to update the lower range.
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Tutorial: J OLE Client to Excel

This tutorial has been created with Excel 97 and J401. Expect different behavior with other versions!
It will help to have the Excel VBA help file VBAXL8.HLP (or similar) readily available.

When you create a new book in Excel, by default the book has 16 worksheets. Since we will
experiment with adding worksheets under program control, we suggest that you change the default to 1
worksheet (use the Tools|Options|General dialog).

Introduction

In theory, any Excel function can be called directly from J. In practice, some Excel functions have an
unusual syntax that is either awkward or impossible to call from J, for example the ChartWizard
method. However, you can always get around this by creating a corresponding Excel macro that you
can call from J. Moreover it makes sense to use Excel macros anyway - there is no point in trying to
duplicate in Ja series of Excel function calls that could be just as easily, or more easily, programmed in
Excel.

Thus you typically program with a mixture of Jfunctions and Excel macros.

Excel Hierarchy

The various parts of Excel such as the Workbooks, Worksheets and Charts (all known as objects) are
organized in a hierarchy. Objects have methods (functions) and properties (variables). Referencesto
Excel objects, methods and properties must include their position in the hierarchy, for example:

Application.Workbooks("Book1").Worksheets("MySheet").ChartObjects.Item(1).Chart.PlotArea.Width

Now this naming convention gets a little tedious to enter, so Excel allows you to smplify it alittle. For
example, if MySheet happens to be the active sheet, you could instead use:

Activesheet.ChartObjects.Item(1).Chart.PlotArea Width

J does not support this method of referencing names. Instead, for each reference you provide two names
- the first being the position in the object hierarchy. Thusif the name abc represented
Activesheet.ChartObjects.Item(1).Chart.PlotArea then the equivalent J reference would betabc wi dt h
How do you assign names in Jto positionsin the object hierarchy? To start off with, there are two
reserved names. The name base represents the root of the hierarchy, equivalent to Application in

Excel. Thusthe following are equivalent:

base visible

J
Application.Visible

Excdl



The namet enp is assigned to the current position in the hierarchy. For example, if you have just
created a new worksheet Sheetl, then the following are equivalent:

tenmp activate

J
Worksheets(" Sheet1").Activate
Excel

Next, at any point, you can assign a name to thet enp position. Thusif you assigned the name sh1 to
t enp at this point, you could then useishl activate

Theideaisthat you assign names to positions that you expect to revisit, whilet enp can be used for
positions that you are just passing through.

Note that Excel names are not case-sensitive, but when programming, Excel automatically converts
your entriesto its standard capitalization. From J, you can use any case, and here we use lowercase
throughout.

Troubleshooting
Y ou are going to be working with both J and Excel sessions active. It will be helpful to close down
other applications to minimize screen clutter.

Asyou use OLE, commands sent from J may change the active focusto Excel. To enter new
commandsin J, click on the J session to change the active focus back to J.

If the OLE link goes wrong somewhere, you can simply close down the Excel session, and reset the J
session. The JOLE interface uses the Window Driver, so you should enter wd' r eset ' to reset it. Of
course, normally you would shut down Excel and reset J under program control.

Sometimes you send a command to Excel that appears to hang up, while the Excel session flashes. This
happens when Excel displays adiaog box that requires user intervention, for example an error message
or a prompt to save changes on exit. In such cases, switch to Excel and respond to the dialog box before
continuing.

At other times, Excel will hang up when it iswaiting for user entry to be completed. For example, if
you highlight a cell and start editing its contents, then switch to J and try an OLE command, the system
will hang until you go back to Excel and complete the cell editing.

While Excel isfairly efficient at the tasks you are likely to use it for, you might inadvertently giveit a
task that takes along time. For example, suppose you create a chart from data in a spreadsheet, then
send a command from J to update that data. After each cell is updated, Excel will re-draw the chart - as
many times as there are cells! While this happens, everything is locked up, and you will have to wait, or
shut Excel down. (This particular problem is solved by erasing the chart before you update the data,
then re-creating it after the update.)



Tutoria
Start by unloading all applications, then loading J. Maximize the ijx window in the J session, then
arrange the J session window so it covers only about half the screen.

Opening up Excel
Create a parent to hold the Excel OLE Automation control:wd ' pc x| aut o'

Create the Excel OLE Automation control. This may take afew seconds, because it loads Excel into
memory (it will not bevisible)wd ' cc xI ol eaut omati on: excel . appl i cation’

All JOLE commands from now on will refer to the x! control. Note that the names x| aut o and x|

used here are not required - you can use your own names. However, the utilities included with Jalso
use these names, so it is recommended that you stick with them. Note also that xI is short for Excel and
not X', one'.

At this point, Excel has been loaded, but is not visible. Excel has aVisible property that can be set to
display it. This property is part of the Application object, and hence the Excel call to use it would be:

Application.Visible=1

In J, the Application object is named base, therefore to set it, enter:wd ' ol eset x| base visible
1!

This means: execute ol eset on control xI , setting the vi si bl e property of base to 1.
If Excel opensfull screen, shrink it down so that both the J and Excel windows are visible.

Now Excel isvisible, but has no workbook open. To create a new workbook in Excel, you use the Add
method of the Workbooks object. Note that Add is a method of the Workbooks object (aswell as
severa other objects), but isit not amethod of the Application object - Application.Add will not work!

Therefore the first step in Jisto get access to the Workbooks object. To do so, enter:wd ' ol eget xI
base wor kbooks'

This command should complete successfully, but display no result. However, internaly, J has assigned
the Workbooks object to t enp, and this can now be used to invoke the Add method:wd ' ol enet hod
x| tenp add'

This should have created a new workbook. Try entering it again to add another workbook:wd
‘ol emet hod x| tenp add'

| dormai n error

| wd' ol enet hod xI tenp add'

Thistime you get adomain error - try: wd' ger' . What happened is that thet enp namereally is
temporary - it refersto the current position in the Excel hierarchy, which is constantly changing as you



move about Excel. In this case, when you added the new workbook, t enp changed to that workbook -
which does not have an Add method!

Therefore, in order to add another workbook, you have to assign t enp to Workbooks again:
wd ' ol eget x| base workbooks'
wd ' ol enethod x| tenp add

Of course, this quickly becomes tedious - therefore the proper treatment here is to assign anameto the

Workbooks object, so that you can just use that name in future. To do so, use the ol ei d command:
wd ' ol eget x|l base wor kbooks'
wd 'oleid xI wb'

Now you can use wb to create several books:
wd ‘ol enet hod xI wb add'
wd 'ol enet hod xI wb add'
wd ‘ol enet hod xI wb add'

Closing Excel

Now letstry closing down Excel. The Application object in Excel has the Quit method to close down.
Quit will prompt, should there be any unsaved changes. Try switching to Excel, then entering some
values into one of the spreadsheets. Ensure that you have completed your entries (press Enter if Excel is

waiting for you to complete the entry of acell), then switch back to Jand enter:wd ' ol emet hod xI
base quit'

Excel will start flashing, and if you try to enter anything in the J window, it eventually displaysa
"Server Busy" dialog box. Click on Excel, and respond to the "Save changesin "Book'?" prompt.
Eventually, Excel will close. Y ou should now reset the JWindow Driver with:wd' r eset

Utilities

Thisisagood timeto look at the Excel OLE utilities, to do so enter:
| oad ' system exanpl es\ol e\excel\xlutil.ijs'

nanes ‘'

This defines several utilities, the main ones being:

xlopen
create Excel OLE automation object

xlshow



show/hide Excel OLE automation object
xlexit

exit Excel OLE automation object (saves)
xlget

cover for oleget - get object

Xl set

cover for oleset - set object parameter
xlemd

cover for olemethod - invoke method
xlid

cover for oleid - assign id to current position
xlread

read cell

xlreadr

read range

xlwrite

write cell

xlwriter

write range

xlsetchart

set chart range

The verb x1 open opens up Excdl. It:

. Createsthe parent window x| aut o

. createsthe Excel OLE automation control x|

. nameswb as the Workbooks object

. loads the macro file examples\ole\excel\jmacros.xls (which is hidden)



Try:xl open'’

Note that Excel is not shown, indeed you may want to use Excel without it ever being visible. To make
it visible, enter:xl show '

Verb xI cmd runs an OLE method. Since wb has been named in x1 open, it can be used directly. To add
aworkbook:xl cnd ' wb add’

Take alook at the workbook name:
xl get 'tenp nane'
Book1

Try changing the workbook name:
xl set 'tenp nane Mybook'

| domain error

| xlset'tenp nane Mybook'

wd ' ger'
ol e - Workbook does not have witeabl e Name property : 12

What is happening is that in Excel, you can only change the name of aworkbook by saving it. Thus, the

following saves the workbook, and also renamesit:
xlcmd 'tenp saveas Mybook'

Thismay return -1, which really is the result from Excel!
(If you aready have saved Mybook, Excel will prompt you to overwrite it.)

Accessing the Wor ksheet
To access the worksheet, we first have to get the Worksheets object, which belongs to the workbook.
We will use the Worksheets object afew times, so will give it aname:

xl get 'tenp worksheets'
xlid 'ws'

We can try adding new worksheets:
xlemd '"ws add'
xlcmd 'ws add'
xlemd 'ws add'

Next we access the first sheet using the Item method, and assign the name sh1:



xl get 'ws item sheetl

xlid 'shl'
x|l get 'shl nane'
Sheet 1

Be careful to distinguish sh1 which is the name used by Jfor a position in the Excel object hierarchy,
from sheet 1, which isthe name used by Excel for the current worksheet. Y ou can change the
worksheet name:

x|l set 'shl nane Mysheet'

If this worksheet is hidden behind another (which will be the case if you followed the above steps
exactly) you can activate it with:
xlemd ' shl activate

Now letstry writing to a specific cell. In Excel you can use cell references of the form 2 3 or old-style
alphanumeric references such as B3; the former are easier to program. First reference a cell, using the
Cells property:

xl get 'shl cells 2 3

Then set the value of t enp as required. The new value should appear in the spreadsheet:
xl set 'tenp val ue 123

xl get 'tenp val ue
123

Reading and Writing Ranges
In practice, you will typically want to read and write arange of cells. It would be tedious to do so one
cell at atime; unfortunately, the form in which Excel reads and writes range datais not available to J.
The solution isto use the utilities x| r eadr (read range) and xI wri t er (write range) that call
appropriate macros from jmacros.xls. The right argument is the workbook, worksheet, topleft cell
position and number of rows and columns. The left argument of xI wri t er isthe datato be written.
Try:

y(i.3 4) xlwriter 'nybook.xls mysheet 2 2'

Verb xI r eadr returns data as a boxed array of character strings:
xl readr 'nybook.xls nysheet 3 3 2 3

+-4- - +- -+

1516 |7 |

+-4- - +- -+

| 9] 10 11|

+-4- - +- -+



. & xlreadr 'nybook.xls nysheet 3 3 2 3'
5 6 7
9 10 11

Finaly, use x!I exi t to close Excel (you may be prompted to save):
xlexit"'

Data passing

Data parameters sent using these utilities are limited to 65K, which suffices for most purposes. The best
way to pass datalonger than thisis viaatemporary file. Thus J can write afile then send an OLE
command to Excel to read it.
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Lab Overview

A JLab file combines atext description and executable Jcode in asinglefile. The
Lab system lets you step through the file, displaying the text and executing the
code. Theuser isin anormal Jsession, and can try out other J expressions while
running the lab.

A Lab is structured into one or more chapters, each containing one or more
sections. The user can go through chaptersin any order, but the sections within
each chapter must be run sequentially.

Lab files are either ordinary text fileswith extension . i j t ; or rich-text fileswith
extension . rt f . Rich-text files permit greater control over text formatting, but
work only in Windows 95/NT, and take more effort to set up.

Y ou can create the ijt files using Lab Author p230 or any text editor such as
Notepad; and create the rtf files with word processors such as Word or WordPad,
see Rich-Text p231.

Lab files provided with J are stored under the subdirectory system\extras\labs. The
directory system\extras\labs\personal is available for the user, though you can
create labsin any directory - if so, you should update file
system\extras\labs\labdir.ijs.



p227
Lab Header

A Lab file has a header defining various nouns, followed by one or more chapters
that start with linesbeginning Lab Chapt er followed by the chapter name. If
thereis only one chapter, the line Lab Chapt er need not be given.

Each chapter consists of sections that start with lines beginning Lab Secti on
optionally followed by a section title. Where the section titleis not given, it is
assumed to be a continuation of the previous section.

Header
The header is executed asascript inthej | ab locale, and may be used to define the
following nouns:

LABTITLE

Title (must be given first)

LABAUTHOR

Author (optional, may include address, email etc.)
LABCOMMENTS

Comments (optional)

LABERRORS

1=continue after errorsin code (default 0)
LABFOCUS

Return focus to session after advancing the lab

LABNOSESSION



1=no output to J session (default 0)

LABWIDTH

Text width (default 61)

LABWINDOWED

1=run Lab with text in awindow (default 1)

LABWRAP

1=wrap text to LABWIDTH (default 1)

Thetitle and author (if given) are shown when the lab isrun.
Comments are not shown when the lab is started.

Continue after errors should be on if you intend to demonstrate errorsin your J
code, otherwise errors are signalled to the user. By default thisis O (off).

Set no session output if you do not want to write to the J execution session. This
may be appropriate for labs where there are no code examples; the labs may il
contain code within keywords.

Run in window shows the lab text in awindow. By default thisis 1 (on); you may
want to set this off for labs that create their own windows.

Text wrap and text width: by default text wrap is on, and means that any text
output to the J execution window is wrapped to the specified text width (default
61).

The header may aso contain any other required definitions, such as initialization
code that is to be run at the beginning of each chapter. Y ou can invoke any such
definitions within PREPARE keywords in the first section of the chapter (see below).
Since the header is defined in the jlab local e, subsequent references must use the
full locale name.

Chapters

Chapters are delimited by aline beginning Lab Chapt er, for example:
Lab Chapter Function Rank






p228
Lab Sections

Sections

Sections are in two parts, either of which may be empty. Thefirst part is the text to
be displayed, ended by aline starting with) . Lines after the) are J sentences that
are executed. If no) lineisgiven, the section is assumed to be text only.

For example, the following is alab section named "Numbers':
Lab Section Nunbers
The integer function (i.) generates nunbers:

)
i.10 NB. first 10 nunbers

i.4 3 NB. first 12 nunbers in a 4 by 3 table

The lab system responds advance by reading the next section, displaying the text,
and executing the J sentences. All display is normal output to the active jx window,
and the user has complete access to the J session.

Section Keywords
Linesin the second part of a Lab Section (the J sentences to be executed) may
begin with one of the keywords SCRI PT, PREPARE Or SOUND.

. SCRI PT alowsyou to enter a character string that will be stored in the global
variable SCRI PT, inthej | ab locale. For example, this can be used to build up an
example script.

. PREPARE allows you to enter sentences that will be run silently before the rest of
the section isrun. >.

The SCRI PT and PREPARE keywords are used to delimit text or sentencesto be run
before the rest of the section, and must occur at the beginning of the section. Any
text on the same line as the keyword isignored. For example, you can use these
facilities to define the global SCRI PT, or load required code, and check whether it
is OK to continue the | ab.



A typical use of PREPARE iswhen your Lab creates Windows forms. To ensure that
wd commands are sent to the selected form, start the code with apsel command,
for example:

PREPARE

wd ' psel nyform

PREPARE

To prevent further execution of the section, signal an error. The utility
assert _| ab_ may be used for this purpose; the left argument is the message to
display when a0 occursin the right argument.

For example:
Lab Section Printing
The following prints the result:

)
PREPARE read in print fns ------------

| oad 'print'

| oad 'myutils’

ERRORMSG=. 'Unable to load nyutils',LF, LF,' Check they are
i nstal | ed’

ERRORMSG assert | ab_ 3=nanecl ass < nyprintfn

PREPARE - --------ommm e -

myprint RES

Text Width

When using ijt (plain text) files, the recommended text width is 61 characters,
which should display on all screens with typical screen fonts. Y ou can create wider
lines, but some users may have to scroll the screen in order to read them.

If LABWRAP is set on, text beginning at the left margin is automatically wrapped
to width LABWIDTH when it is written to the J execution window. To avoid this,
for example when including J code, indent text by one or more spaces.

Ignored Lines
The system ignores any lines beginning NB. ==.

Files created with Lab Author p230 have sections delimited with the line below,
which has the text width used by the editor:







p229
Running Labs

A labisinvoked from menu item Studios|Labs, which runsthe verb | ab in the|
locale. See Lab Program Access p232.

The Lab Sdlect form has an Intro to Labs button, which runs the |ab
system\extras\labs\labintro.txt, not listed with the other |abs.

The Category selection box allows you to select labs in specific directories. These
are defined in script system\extras\labs\labdir.ijs, which you can modify as needed
to include your own lab directories. Subdirectories of system\extras\lab are
automatically included in the list of categories.

Y ou can step through alab by selecting menu Studio]Advance, or pressing the
corresponding shortcut key, when the J session has focus. A lab that creates aform
may allow stepping through when the form has focus, by defining a handler such

as.
myformjctrl fkey z =2 3 : '"lab j_ O [ wd 'snselout;snfocus'"’

Y ou can also jump to other chapters of the lab from menu item Studios|Jump.



p230
Lab Author

The Lab Authoring system can be used to create lab files. Load it from menu item
Studio/Author.

A labis created as a header, plus lab chapters and sections. Each section is
displayed in two panes - the top pane is the text, and the lower paneis the code.
Either may be empty.

Press the Run button to run the code in any section. The Lab isrunin the session
window, i.e. LABWINDOWED isignored. Any errors are displayed in a message
box. The code is not run automatically as you navigate through the lab.

Y ou can step through the lab by pressing the advance shortcut key when the
Author form has focus. This simulates the normal running of the lab. Note that the
Author form has to have the focus to advance.

To load and run the lab exactly as the user would run it, use the menu item
File/Run Lab.

Note that if your Lab creates Windows forms, you need to ensure that wd
commands are sent to the correct form. Start your code sections with appropriate

PREPARE statements, for example:
PREPARE

wd ' psel nyforni

PREPARE

The Wrap button wraps the text pane to the current width. Use Edit/UnWrap to
undo; thisis only available immediately after a wrap has been done. Otherwise, use
Edit/Restore Section to restore the pane to its original state.

The width indicator shows the current default width. Only part of the width
indicator will show if the choice of Font and Width makes it too wideto display in
the window - in which case, resize the window, or reduce the Font or Width
Settings.



The Sounds items are enabled only when the lab has sounds. Check Enable to play
the sounds when running each section. Use the Insert button to insert a sound in the
code.

The menu items are mostly self-explanatory, for example:

Section/Restore Section

Restores the panes to the initial values when you moved to the section
Edit/Font...

Sets the font used in the two panes

Edit/Header...

Sets the |ab header



p231

Rich-Text

The essentia difference between the ijt and rtf fileis that the text part of each
section in the rtf file can contain formatting such as bold, superscript and color.
When the lab is run, the formatted text is displayed in a Windows form with arich-
text control.

If you close the form, the lab can be run in the session in the usual way.

The facilities available in the Windows rich-text control are those of WordPad, and
are a subset of those in Word and other word processors. Formatting instructions
not supported by the rich-text control are ignored.

The layout of thertf file is exactly the same asfor the ijt file. Formatting for the
non-text sectionsisignored, and it may be helpful to apply distinctive formatting
to each section to make it easy to read.

LABWIDTH and LABWRAP are ignored by the rich-text control, except when the
text window is closed and the lab runin a J session.



p232
Lab Program Access

Theverbl ab inlocalej runsthelab system. It isinvoked by selecting the lab
menu items in the Studio menu; and by pressing the lab advance shortcut when a
lab has been loaded.

| ab can also be called under program control as described below, and this can be
hel pful when creating and testing alab. If you are using | ab in thisway, you may
want todefinel ab_z _=. I ab_j _toremove the need for the locale reference.

Theformis:

lab "'

Lab diaog for filesin system\extras\labs directory. Invoked by menu item
Studio|L abs...

lab O [, nuni

Show next Lab Section (or section num). Invoked by menu item Studio]Advance,
or by the corresponding shortcut key.

lab 1

Show jump dialog Invoked by menu item Studio|Jump...

lab 2

Run Lab Author Invoked by menu item Studio]Author...

lab "directory’

Show lab dialog for fileswith extension .ijt in given directory.



lab 'fil enane' [; nuni

Invoke lab on given file (at chapter num)

Note that you can run any fileasalab file, e.g.
| ab 'systeml extras\| abs\Ilabintro.txt'
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