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1 Tool support for #1lang-based Languages

A variety of tools can use extra information specified by a language. These tools include
DrRacket, expeditor, and more.

The simplest and best way to extend tools to support a new language is to implement the
language via #lang (see §17.3 “Defining new #lang Languages” for more details). Tools
will then use read-language to find code and values that it uses to customize itself to the
language.

If the call to read-language raises an error, DrRacket logs the error at the debug level to
a logger with the name 'drracket-language (see §15.5 “Logging” for more about how to
follow specific loggers).

With the exception of the 'definitions-text-surrogate, if there is an error during a
use of one of these extensions, DrRacket notices the error and removes all of the extensions
for the language. It also shows the error at the bottom of the DrRacket frame (prefixed by
#lang). Note that this applies only to errors that occur during the dynamic extent of a use
of one of these extensions. If an extension were to, for example, create a new thread that
(eventually) caused an error, DrRacket would not notice that error and would not remove the
extensions.

When experimenting with changes to these extensions, use the Racket|Reload #lang Exten-
sions menu item to cause DrRacket to remove the extensions and reload the implementations
from the files on disk.

DrRacket calls the language’s read-language’s get-info procedure with the following
key arguments. Other tools may use only a subset.

* color-lexer

¢ drracket:indentation

¢ drracket:range-indentation

¢ drracket:paren-matches

¢ drracket:quote-matches

¢ drracket:comment-delimiters

¢ drracket:grouping-position

¢ drracket:default-filters

¢ drracket:default-extension

¢ drracket:keystrokes



e drracket:show-big-defs/ints-labels
¢ drracket:opt-out-toolbar-buttons

¢ drracket:opt-in-toolbar-buttons

¢ drracket:submit-predicate

¢ drracket:toolbar-buttons

¢ drracket:define-popup

¢ documentation-language-family

¢ definitions-text-surrogate

e drracket:default-instrumentation

1.1 Syntax Coloring

When a language’s get-info procedure responds to ' color-lexer, itis expected to return
a procedure suitable to pass as the get-token argument to start-colorer.

The recognized token styles (specified implicitly via start-colorer’s token-sym-
>style argument) are:

¢ 'symbol

¢ 'keyword

¢ 'comment

* 'string

¢ 'constant

* 'parenthesis
* 'error

e 'other

The precise colors for these identifiers are controlled by the preferences dialog in DrRacket,
and by other customization mechanisms in other tools.



1.2 Indentation

When a language’s get-info procedure responds to 'drracket:indentation, it is ex-
pected to return a function with this contract:

(-> (is-a?/c color-textoid<¥%>)
exact-nonnegative-integer?
(or/c #f exact-nonnegative-integer?))

The function is used to indent lines. It is called with the position containing the line to be
indented. It is expected to return the number of spaces that should appear at the beginning
of the line or #£. If #f is returned, the tool uses the standard s-expression indentation rules.

Added in version 1.3 of package drracket-core-1ib.

When a language’s get-info procedure responds to 'drracket:range-indentation, it
is expected to return a function with this contract:

(-> (is-a?/c color-textoid<%>)
exact-nonnegative-integer?
exact-nonnegative-integer?

(or/c #f (listof (1list/c exact-nonnegative-
integer? string?))))

The function is used to indent a range that potentially spans multiple lines. It is called with
the start and ending position of the range. The function is expected to return either #f or a
list with an item for each line in the range. Returning #f falls back to iterating indentation
over every line in the range (using 'drracket:indentation, if available). Returning a list
indicates an update for each corresponding line, where a line update takes the form (1ist
delete-amount insert-string): first delete delete-amount items from the start of
the line, and then insert insert-string at the start of the line. If the returned list has
fewer items then the range of lines to indent, the list is effectively padded with (1ist O
"") no-op items. If the list has more items than the range of lines to indent, the extra items
are ignored. Note that returning an empty list causes no lines to be updated, as opposed to
returning #f to trigger a different indentation mechanism.

When both 'drracket:indentation and 'drracket:range-indentation are avail-
able, the function for 'drracket:range-indentation is called first—except in
the case of an implicit indentation from creating a newline, in which case only
"drracket:indentation is used.

Added in version 1.10 of package drracket-core-1ib.

When a language’s get-info procedure responds to 'drracket:range-
indentation/reverse-choices, it is expected to return a procedure like one for
'drracket:range-indentation, but if there are multiple indentation choices to cycle
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through, then cycling should go through the choices in reverse order. When this function
returns #f, then a non-reversed indentation is tried.

Added in version 1.16 of package drracket-core-1ib.

When a language’s get-info procedure responds to 'drracket:paren-matches, it is
expected to return a list of opening and closing parentheses, matching this contract:

(listof (list/c symbol? symbol?))
Each element of the outer list corresponds to a pair of parentheses, opening first and closing
second.

These are used with the framework library’s color:text<%> object; they are supplied as
the pairs argument to the start-colorer method. The default value is

LA DD
CIOE 11D
L1

They are also used to introduce keybindings that match the parentheses, via racket :map-
pairs-keybinding-functions.

Added in version 1.12 of package drracket-core-1ib.

When a language’s get-info procedure responds to 'drracket:quote-matches, it is
expected to return a list of characters that are self-matching, e.g. " in racket, matching this
contract:

(listof char?)
These characters are used to introduce keybindings via racket :map-pairs-keybinding-
functions, where the open and close arguments are both the character.
The default value is (1ist #\" #\[).

Added in version 1.13 of package drracket-core-1lib.

1.3 Comments

When a language’s get-info procedure responds to 'drracket:comment-delimiters,
it is expected to return a value with this contract:

(listof



(or/c (list/c 'line
(and/c string? (not/c #rx"[\r\nl"))
(and/c string? (not/c #rx"[\r\n]l")))
(list/c 'region
(and/c string? (nmot/c #rx"[\r\n]l"))
(and/c string? (nmot/c #rx"[\r\n]l"))
(and/c string? (not/c #rx"[\r\nl"))
(and/c string? (not/c #rx"[\r\n]")))))

The value is a list of comment styles. Each comment style is expressed as one of:

e (list 'line start padding), where start plus padding starts a comment that
is teriminated by the end of a line.

Lisp example: ' (1ine ";;" " ").
C++example: ' (1ine "//"™ " ™).

* (list 'region start continue end padding), where:

— start then padding opens a comment
— continue then padding is added to the beginning of each line except the first
one when a comment spans multiple lines

— padding then end closes a comment

Racket example: ' (region "#[" " v [ 0 vy,

C++ example: 1 (region H/*ll n *ll Il*/ll n n ) .

When not specified by a lang, the default value is suitable for Racket s-expression langs:

'((1ine ";;v M)
(region "#|" " n |||#|I " ,|))

An intended use for these values is by (un)comment commands, which vary among tools.
Some tools (un)comment entire lines, whereas others may handle portions of a line. Gen-
erally this is orthogonal to using a lang’s line vs. region style: A tool can wrap entire lines
using region comments. A tool can insert line breaks to make it possible to use line com-
ments on a portion of a line. The point of 'drracket:comment-delimiters is to enable
a lang to tell a tool about its comment delimiters — not to say exactly how the (un)comment
commands could or should work, exactly.

When the list has multiple styles: Some tools may present the styles for the user to pick
one. Other tools may default to using the first style in the list (allowing the user to configure
another preference by other means). Therefore when a language supports multiple comment
styles, it should list the most popular or preferred style first.

Added in version 1.15 of package drracket-core-1ib.
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1.4 Keystrokes

When a language’s get-info procedure responds to 'drracket:keystrokes, it is ex-
pected to return a list of keybindings and callbacks matching this contract:

(listof (list/c string?
(-> (is-a?/c text%)
(is-a?/c event%)
any)))

Each element of the list is a different keybinding, where the string indicates the keystroke
(see the documentation for map-function for the precise contents of the string and how it
maps to particular keystrokes) and the procedure is called when the user types that keystroke
in the definitions window.

The procedure’s first argument will be the definitions text, the second will be the event object
supplied from the GUI system and the result of the procedure is ignored.

When a language’s get-info procedure responds to 'drracket:grouping-position,
it is expected to return a function that determines where positions relevant to the nesting
structure of the program appear. This function is used for a number of motion and selection
operations in the editor, as well as determining where to flash to for closing parentheses.

Specifically the result must be a function matching this contract:

(-> (is-a?/c color-textoid<¥%>)
natural?
natural?
(or/c 'up 'down 'backward 'forward)
(or/c #f #t natural?))

Consider first the first and third argument. The first argument indicates a position in the editor
to start from and the third argument is a direction to look. The result return the position for
the corresponding direction, where the nesting structure of the program is viewed as a tree.
That is, if the third argument is 'up, the function should return the position that goes up one
layer in the tree from the given position to the parent. Similarly 'down should return the
position going on layer deeper into that tree, going down to the first child. The 'backward
and 'forward arguments correspond to position where we stay at the same level in the tree,
moving between siblings. The result should be #f when there is no corresponding position
to move to, e.g., when the current position has no children, no parents, or no siblings in the
corresponding direction.

The second argument is a limit. Positions smaller than the limit should be ignored, so if the
corresponding position appears to be before the limit, return #£.

Finally, return #t to get the default behavior, namely motion in Racket-style s-expressions.

11
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Added in version 1.11 of package drracket-core-1ib.

1.5 Filename Extensions

When a language’s get-info procedure responds to 'drracket:default-filters, itis
expected to return (listof (list/c string? string?)).

These results are added as a prefix to finder:default-filters, extending the default
that DrRacket normally uses, namely:

“(["Racket Sources" "*.rkt;*.scrbl;*.rktl;*.rktd;*.ss;*.scm"]
[llAnyH ||*.*||:|)

Added in version 1.2 of package drracket-core-1ib.

When a language’s get-info procedure responds to 'drracket:default-extension,
it is expected to return (and/c string? (not/c #rx"[.]")); the result is used as the
default extension when saving files by setting finder:default-extension.

Added in version 1.2 of package drracket-core-1ib.

1.6 REPL Submit Predicate

When using the language declared in the source, DrRacket queries that language via
read-language to determine if an expression in the interactions window is ready to be
submitted to the evaluator (when the user types return). The info procedure is passed
"drracket:submit-predicate and should return a function matching this contract:

(-> input-port?
boolean?
boolean?)

This function’s first argument is a port that contains the interactions window’s data, starting
just after the prompt and continuing to the end of the editor. The second argument is a
boolean indicating if the insertion point is followed only by whitespace. The results should
be a boolean indicating if the expression should be evaluated.

For backwards compatibility reasons, DrRacket also queries the result of module-
>language-info for 'drracket:submit-predicate. It does this during the evaluation
of the definitions (so the Racket|Reload #lang extensions menu item does not trigger a
re-load). If the submit predicate is specified both ways, then the predicate supplied via
read-language takes precedence.

12



Changed in version 1.5 of package drracket-core-lib: Look for drracket:submit-predicate via

read-language.

1.7 Show Big “Definitions” and ‘““Interactions” Labels

If the read-language predicate returns #t for 'drracket:show-big-defs/ints-
labels, then DrRacket shows the words “Definitions” and “Interactions” in a large font
in the corresponding windows. This is intended as a help for students who are reading in-
structions about where to type their programs but might not have internalized this particular
bit of DrRacket terminology.

1.8 Toolbar Buttons
1.8.1 Opting Out of Standard Toolbar Buttons

Some of the built-in buttons in the DrRacket button bar at the top of the window can be
disabled on a per-language basis. DrRacket will invoke the get-info proc returned by
read-language with 'drracket:opt-out-toolbar-buttons (and 'drscheme:opt-
out-toolbar-buttons for backwards compatibility).

If the result is a list of symbols, the listed symbols are opted out. If the result is #£f, all
buttons are opted out. The default is the empty list, meaning that all opt-out buttons appear.

The Check Syntax button uses the symbol 'drracket:syncheck; the debugger uses the
symbol 'debug-tool and the macro stepper uses 'macro-stepper.

Plugins may add more opt-out buttons via drracket:module-language-tools:add-
opt-out-toolbar-button.

1.8.2 Opting In to Language-Specific Toolbar Buttons

Like drracket:opt-out-toolbar-buttons, but for languages to opt in to buttons that
are not enabled by default.

Plugins may add more opt-out buttons via drracket:module-language-tools:add-
opt-in-toolbar-button.

Added in version 1.6 of package drracket-core-1lib.
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1.8.3 Adding New Toolbar Buttons

DrRacket queries the result of read-language to determine if there are any new toolbar
buttons to be used when editing files in this language.

Specifically, DrRacket will pass 'drracket:toolbar-buttons to the function and expect
back a value matching this contract:

(or/c (listof (list/c string?
(is-a?/c bitmap#%)
(-> (is-a?/c drracket:unit:frame<%>) any)
(or/c real? #£f)))
#£)

which is then used to create new toolbar buttons, one for each element in the result list.
The string is the label on the button; the bitmap is the icon (it should be 16x16 pixels); the
function is called when the button is clicked; and the number is passed as the #:number
argument to register-toolbar-button.

If the result is #£f, then no toolbar buttons are created.

To implement functionality similar to the Run button, call the execute-callback method.
You may also want to use the drracket:rep:after-expression parameter.

If ‘'drracket:toolbar-buttons is not recognized, DrRacket will also pass
"drscheme:toolbar-buttons; this is for backwards compatibility and new code
should not use it. Similarly, if the fourth element from the list (the argument to #: number)
is not present, then it is treated as #f.

1.9 Definition Popup-Menu Navigation

A popup menu in the DrRacket button bar jumps to definitions based on a heuristic search
of the program text. DrRacket will invoke the get-info proc returned by read-language
with 'drracket:define-popup to obtain a configuration for the menu.

The value must satisfy the contract

(non-empty-listof (or/c (list/c string? string? string?)
(list/c string? string? string?
(or/c #f
(-> (is-a/c textl)
string?
exact-integer?
(->x ((is-a/c texth)
string?

14



exact-integer?)
(#:case-
sensitive? any/c
#:delimited? any/c)
(or/c exact-
integer? #f))
(or/c exact-
integer? #f)))
(or/c #f
(-> (is-a/c texth)
exact-integer?

(-> (is-a/c text%)
exact-integer?
string?)

string?)))))

where the first string in each nested list is literal text to search for (outside of comments
and literal strings), the second string is a label to describe the category of matches, and the
third string is a short form of the label. The labels from the first nested list are used for the
definition-popup button itself, while all labels are used for the user to select which categories
are enabled.

When a nested list contains fourth and fifth elements, they can supply replacements (when
not #£) for the default functions that find a prefix and extract the subsequent name:

» The prefix-finding function receives a text-editor object for the content to search, the
prefix string to find, a position to start the search, and a default prefix-finding function.
The result is a position in the text editor for the start of a found prefix, or #f if the prefix
is not found.

The provided default finding function accepts two optional keyword arguments: a true
value for #:case-sensitive? requires case-insensitive matching, and a true value
for #:delimited? indicates that the matched text’s edges must coincide with forward
and backward expression navigation.

* The name-extracting function receives a text-editor object for the content to extract, a
position after a found prefix string, and a default name-extracting function. The result
must be a string for the extracted defined name.

Plugins can provide a default popup-menu configuration via
drracket:language:register-capability using 'drscheme:define-popup.

Added in version 1.14 of package drracket-core-1ib.
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1.10 Documentation Language Family

When a language’s get-info procedure (accessed via read-language) responds to the
"documentation-language-family key, the result is a string that names a language fam-
ily. The language family should be defined as language-family in some collection’s
"info.rkt" file, and that definition configures a documentation entry point, a navigation
configuration, and search precedence.

DrRacket uses the contents of this hash in three ways:

* When typing f1 (or right clicking) to search for documentation in DrRacket, DrRacket
calls perform-search or send-language-family-page to summon browser-
based documentation, and it passes along the language family.

¢ DrRacket uses the name in the first menu item in the Help menu item, replacing the
word ‘“Racket” with the string in the hash.

* When selecting that menu item, DrRacket visits the documentation page the language
family by passing it along to send-language-family-page.

1.11 Defaulting to Debugging or other Errortrace-based Annotations

DrRacket uses the errortrace library to instrument programs before evaluating them, re-
sulting in a tradeoff between feedback to the programmer and execution (and compile-time)
cost. But default, each #lang-based language is run with errortrace’s debugging anno-
tations, meaning that error context information is relatively fine-grained. For some lan-
guages, however, this default isn’t appropriate. By responding to the key drracket:default-
instrumentation, a language can choose a different default. These are the options:

* 'none: no errortrace-based annotations
e 'debug: instruments the program to provide fine-grained stacktrace information

e 'debug/profile: instruments the program to provide fine-grained stacktrace infor-
mation and profiling information

e 'test-coverage: instruments the program to provide fine-grained stacktrace infor-
mation and test coverage information

Added in version 1.17 of package drracket-core-1ib.
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1.12 Definitions Text Surrogate

Using a #lang-specific definitions text surrogate is a very powerful way to flexibly control
DrRacket’s behavior when a new language is installed. It is also easy to cause DrRacket
to completely misbehave with this form of extension. It is here only when one of the other
forms of extension listed above are not sufficient for the kind of extension your language
requires. And even in that case, it is preferable to add something to this list that is more
easily controlled in the case of errors, using the definitions text surrogate only until that
more easily controlled extension has been added to DrRacket.

DrRacket calls read-language’s get-info procedure with 'definitions-text-
surrogate and expects it to return a value matching the contract (or/c #f module-
path?), which is then passed to dynamic-require together with ' surrogatey. The result
is expected to be a class implementing the interface racket:text-mode<’> (presumably
derived from racket:text-mode%. That mode is installed into the definitions text, where
it can change its behavior by changing how is responds to any of the methods in the mode.

One consequence of this power is that errors that happen during the dynamic extent of calls
into the mode are not trapped (much as errors that occur on newly created threads are not
trapped, as described in the introduction to this section).

17



2 Implementing DrRacket Plugins

Plugins are designed for major extensions in DrRacket’s functionality. To extend the appear-
ance or the functionality the DrRacket window (say, to annotate programs in certain ways or
to add buttons to the DrRacket frame) use a tool. The Macro Stepper, the Syntax Checker,
the Stepper, and the teaching languages are all implemented as tools.

When DrRacket starts up, it looks for tools by reading fields in the info.rkt file of each
collection and the newest version of each PLaneT package installed on the system. (Techni-
cally, DrRacket looks in a cache of the "info.rkt" files contents created by raco setup.
Be sure to re-run raco setup if you change the contents of the info.rkt files). DrRacket
checks for these fields:

e drracket-tools: (listof (listof string [subcollection-name]))
e drracket-tool-names: (listof (or/c #f string))

* drracket-tool-icons:

(listof (or/c #f
string[relative-pathname]
(cons string[filename]
(listof stringlcollection-name]))))

e drracket-tool-urls: (listof (or/c #f string [url]))

The drracket-tools field names a list of tools in this collection. Each tool is specified as
a collection path, relative to the collection where the info.rkt file resides. As an example,
if there is only one tool named tool.rkt, this suffices:

(define drracket-tools (list (list "tool.rkt")))

If the drracket-tool-icons or drracket-tool-names fields are present, they must be
the same length as drracket-tools. The drracket-tool-icons field specifies the path
to an icon for each tool and the name of each tool. If it is #f, no tool is shown. If it is a
relative pathname, it must refer to a bitmap and if it is a list of strings, it is treated the same
as the arguments to 1ib, inside require.

This bitmap and the name show up in the about box, the bug report form, and the splash
screen as the tool is loaded at DrRacket’s startup.

Each of the drracket-tools files must contain a module that provides tool@, which
must be bound to a unit. The unit must import the drracket:tool” signature, which
is provided by the drracket/tool library. The drracket:tool” signature contains all

18



of the names listed in this manual. The unit must export the drracket:tool-exports”
signature.

If the tool raises an error as it is loaded, invoked, or as the phasel or phase2 thunks are
called, DrRacket catches the error and displays a message box. Then, DrRacket continues to
start up, without the tool.

For example, if the info.rkt file in a collection contains:

#lang info
(define drracket-tool-names (list "Tool Name"))
(define drracket-tools (list (list "tool.rkt")))

then the same collection would be expected to contain a tool.rkt file. It might contain
something like this:

#lang racket/gui
(require drracket/tool)

(provide too0l@)

(define tool®@
(unit
(import drracket:tool”)
(export drracket:tool-exports™)
(define (phasel) (message-box "tool example" "phasel'))
(define (phase2) (message-box "tool example" "phase2"))
(message-box "tool example" "unit invoked")))

This tool just opens a few windows to indicate that it has been loaded and that the phasel
and phase?2 functions have been called.

Finally, here is a more involved example. This module defines a plugin that adds a button
to the DrRacket frame that, when clicked, reverses the contents of the definitions window.
It also adds an easter egg. Whenever the definitions text is modified, it checks to see if the
definitions text contains the text “egg”. If so, it adds “easter ” just before.

#lang racket/base

(require drracket/tool
racket/class
racket/gui/base
racket/unit
mrlib/switchable-button)

(provide tool@)

(define secret-key "egg'")

19



(define to-insert "easter ")

(define tool@
(unit
(import drracket:tool”)
(export drracket:tool-exports™)

(define easter-egg-mixin
(mixin ((class->interface text%)) ()

(inherit begin-edit-sequence
end-edit-sequence
insert
get-text)

(define/augment (on-insert start len)
(begin-edit-sequence))

(define/augment (after-insert start len)
(check-range (max O (- start (string-length secret-

key)))
(+ start len))
(end-edit-sequence))
(define/augment (on-delete start len)
(begin-edit-sequence))
(define/augment (after-delete start len)
(check-range (max O (- start (string-length secret-
key)))

start)
(end-edit-sequence))

(define/private (check-range start stop)
(let/ec k
(for ((x (in-range start stop)))
(define after-x
(get-text x (+ x (string-length secret-key))))
(when (string=7 after-x secret-key)
(define before-x
(get-text (max 0 (- x (string-length to-
insert))) x))
(unless (string=7 before-x to-insert)
(insert to-insert x x)

(k (void)))))))

(super-new)))
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(define reverse-button-mixin
(mixin (drracket:unit:frame<%>) ()
(super-new)
(inherit get-button-panel
get-definitions-text)
(inherit register-toolbar-button)

(let ((btn
(new switchable-button,
(label "Reverse Definitions")
(callback (4 (button)
(reverse-content
(get-definitions-text))))
(parent (get-button-panel))
(bitmap reverse-content-bitmap))))
(register-toolbar-button btn #:number 11)
(send (get-button-panel) change-children
@ @
(cons btn (remg btn 1)))))))

(define reverse-content-bitmap
(let* ((bmp (make-bitmap 16 16))
(bdc (make-object bitmap-dc’% bmp)))
(send bdc erase)
(send bdc set-smoothing 'smoothed)
(send bdc set-pen "black" 1 'transparent)
(send bdc set-brush "blue" 'solid)
(send bdc draw-ellipse 2 2 8 8)
(send bdc set-brush "red" 'solid)
(send bdc draw-ellipse 6 6 8 8)
(send bdc set-bitmap #f)
bmp) )

(define (reverse-content text)
(for ((x (in-range 1 (send text last-position))))
(send text split-snip x))
(define snips
(let loop ((snip (send text find-first-snip)))
(if snip
(cons snip (loop (send snip next)))
ODD))
(define released-snips
(for/list ((snip (in-list snips))
#:when (send snip release-from-owner))
snip))
(for ((x (in-list released-snips)))
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(send text insert x 0 0)))

(define (phasel) (void))
(define (phase2) (void))

(drracket:get/extend:extend-definitions-text easter-egg-mixin)
(drracket:get/extend:extend-unit-frame reverse-button-mixin)))
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3 Adding Languages to DrRacket

3.1 Adding Module-based Languages to DrRacket

For backwards compatibility, DrRacket also supports and info.rkt file-based method for
specifying such languages. Include these definitions:

¢ drscheme-language-modules: This must be bound to a list of collection path spec-
ifications or strings, one for each language in the collection. Each collection path
specification is the quoted form of what might appear as an argument to require,
using the 1ib argument (but without the 1ib). The strings represent relative paths
starting at the directory containing the info.rkt file. They are interpreted like string
arguments to require.

e drscheme-language-positions: This must be bound to a list of language posi-
tions. Each language position corresponds to the position of the language in language
dialog. Each language position is a list of strings whose length must be at least two.

If the first string is the same as (string-constant teaching-languages), then
it is put into the “Teaching Languages” section of the dialog. Otherwise, it goes into
the “Other Languages” section of the dialog.

¢ get-drscheme-language-positions: This must be bound to a list that contains
a module path followed by a symbol. The module path and symbol are combined
with dynamic-require to obtain a list that is appended to the one from drscheme-
language-positions, which allows access to string-constants to specify lan-
guage positions.

¢ drscheme-language-numbers: This is optional. If present, it must be a list of a
list of numbers. Each list corresponds to a single language from this collection. Each
number indicates a sorting order in the language dialog for the corresponding string in
drscheme-language-positions. If absent, it defaults to a list of zeros that has the
same length as drscheme-language-positions. This will rarely be correct.

e drscheme-language-one-line-summaries: This is optional. If present, it must
be a list of strings. Each string is displayed at the bottom of the language dialog when
the corresponding language is selected.

e drscheme-language-urls: This is optional. If present, it must be a list whose
elements are either strings or #£f. Clicking the corresponding language’s name in the
interactions window opens a web browser to the url.

e drscheme-language-readers: This is optional. If present, it must be bound to
a quoted list of module specifications (that is, a quoted version of the argument to
require). Each specification must be a module that exports a function named read-
syntax. Each of these read-syntax functions must match Racket’s read-syntax
primitive’s contract, but may read different concrete syntax.
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If the module specification is a plain string, it represents a relative path starting at the
directory containing the info.rkt file. It is interpreted like the string arguments to
require.

The lists must have the same length.

As an example, the Essentials of Programming Languages language specification’s
info.rkt used to look like this:

#lang info
(require string-constants)
(define name "EoPL Support")
(define drscheme-language-modules
(1ist "eopl-lang.rkt"))
(define drscheme-language-positions
(list (list (string-constant teaching-languages)
"Essentials of Programming Languages")))

This info.rkt file indicates that there is a single language in this collection. The mod-
ule that implements the language is the eopl-lang.rkt file in the same directory as
the info.rkt file. Additionally, the language dialog will contain Essentials of Pro-
gramming Languages as a potential language. The use of the string constant teaching-
languages ensures that EOPL’s language is placed properly in foreign language versions of
DrRacket.

For collections that define multiple (related) languages, if the language-positions contain

multiple strings, the languages whose leading strings match are grouped together. That is, if
two languages have strings:

"("My Text" "First Language")

and

"("My Text" "Second Language")

the two languages will be grouped together in the language dialog.

3.2 Adding Arbitrary Languages to DrRacket

With some additional work, any language that can be compiled to Racket is supported by the
tools interface, not just those that use standard configurations and module.

Each language is a class that implement the drracket : language : Language</> interface.
DrRacket also provides two simpler interfaces: drracket:language:module-based-
language<,> and drracket:language:simple-module-based-language<}%>, and
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mixins drracket:language:simple-module-based-language->module-based-
language-mixin and drracket:language:module-based-language->language-
mixin that build implementations of drracket:language:language<%>s from these
simpler interfaces.

Once you have an implementation of the drracket:language:language</,> interface,
call drracket:language-configuration:add-language to add the language to Dr-
Racket.

Each language comes with its own type, called settings. This can be any type the lan-
guage designer chooses, but to aid documentation, we call it settings here. The settings
type is expected to contain parameters of the language, such as case sensitivity, etc. The
implementor of the language provides a GUI so the user can configure the settings and all of
the language’s operations accept a setting. DrRacket maintains the current settings for each
language.

3.3 Language Extensions

Some tools may require additional functionality from the
drracket:language:language<’> interface. = The drracket:language:extend-
language-interface function and the drracket:language:get-default-mixin
mixin make this possible.

For example, the MrFlow tool expands a program, analyzes it and then displays sets of
values for each program point. These sets of values should be rendered in the syntax
of the language that MrFlow analyzes. Since MrFlow doesn’t know which languages are
available, it can call drracket:language:extend-language-interface to extend the
drracket:language:language<)> interface with a method for rendering sets of values
and provide a default implementation of that method. Tools that know about MrFlow can
then override the value rendering method to provide a language-specific implementation of
value rendering. Additionally, since the drracket:language:get-default-mixin adds
the default implementation for the value-set rendering method, all languages at least have
some form of value-set rendering.

In some cases, it is important for one tool to avoid depending on another in the manner
above. For example, if a tool that provides a new language provides an implementation for
the MrFlow-specific method, that tool may fail to load if MrFlow is not present (Indeed, with
the tool manager, this can happen to any tool that depends on another in this manner.)

To avoid this problem, consider writing your tool to first check to see if the base method
is available before extending it. For example, if the MrFlow tool provides the render-
value<Y> interface, then a tool that overrides that method can first test to see if the super-
class implements that method before overriding it:

(define (my-language-mixin %)
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(if (implementation? % mrflow:render-value<},>)
(class %
(define/override ...)
(super-new))

%))

To help test your tool, use the PLTONLYTOOL environment variable to load it in isolation.
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4 Creating New Kinds of DrRacket Frames

Each frame in DrRacket has certain menus and functionality, most of which is achieved by
using the framework. Additionally, there is one mixin that DrRacket provides to augment
that. It is drracket:frame:basics-mixin. Be sure to mix it into any new frame class
that you add to DrRacket.
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5 Extending the Existing DrRacket Classes

Each of the names:

e drracket:get/extend:
e drracket:get/extend:
e drracket:get/extend:
e drracket:get/extend:
e drracket:get/extend:

e drracket:get/extend:

extend-interactions-text

extend-definitions-text

extend-interactions-canvas

extend-definitions-canvas

extend-unit-frame

extend-tab

is bound to an extender function. In order to change the behavior of DrRacket, you can
derive new classes from the standard classes for the frame, texts, canvases. Each extender
accepts a function as input. The function it accepts must take a class as its argument and
return a classes derived from that class as its result. For example:

(drracket:get/extend:extend-interactions-text

(lambda (super%)
(class super?,

(define/public (methodl x) ...)

(super-new))))

extends the interactions text class with a method named method1.
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6 Expanding the User’s Program Text and Breaking

Macro-expanding a program may involve arbitrary computation and requires the setup of the
correct language. To aid this, DrRacket’s tool interface provides drracket :eval : expand-
program to help. Use this method to extract the fully expanded program text in a particular
language.

Because expanding the user’s program may require DrRacket to evaluate arbitrary code that
the user wrote, tools that expand the user’s program should also allow the user to break
the expansion. To help with this, the tools interfaces provides these methods: enable-
evaluation and disable-evaluation. Since your tool will be expanding the program
text, you should be both overriding enable-evaluation and disable-evaluation to
disable your tool and calling them to ensure that only one expansion is happening at a time.

Finally, DrRacket provides the set-breakables method. This method controls what be-
havior the Break button has.
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7 Editor Modes

7.1 Color Schemes

DrRacket uses the framework’s color schemes to colorize source text and other aspects of
itself. See color-prefs:register-info-based-color-schemes for details on how to
add new color schemes via "info.rkt" files.

7.2 General-purpose Modes

Plugins can register modes via drracket:modes:add-mode. Each mode is visible in the
Modes submenu of the Edit menu. Initially, DrRacket only supports two modes: Racket
mode and text mode. (The Racket mode consults the language in the #1ang line; see[§1.12]
[‘Definitions Text Surrogate™| for more details.)

DrRacket automatically selects a mode for each open file based on the file’s extension (and
the language chosen as described above). If the file ends with .txt, DrRacket uses text
mode. Otherwise, DrRacket uses Racket mode.
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8 Plugin Capabilities

DrRacket’s capability interface provides a mechanism for tools to allow languages to hide
their GUI interface, if the tool does not apply to the language. Tools register capabilities
keyed with symbols via. drracket:language:register-capability. Once registered,
a tool can query a language, via the capability-value method. The result from this
method controls whether or not the tool shows this part of the GUI for DrRacket.

See drracket:language:register-capability for a list of the capabilities registered
by default.

31



9 Check Syntax

Check Syntax is a part of the DrRacket collection, but is implemented via the plugin APIL.
See also drracket/check-syntax.

9.1 Check Syntax Button

(require drracket/syncheck-drracket-button)
package: drracket-core-1ib

syncheck-drracket-button : (list/c
string?
(is-a?/c bitmap%)
(-> (is-a?/c
top-level-window<%>)
any))

This is meant to be used with the 'drracket:toolbar-buttons argument to the info proc
returned from read-language.

syncheck:button-callback

This is defined with define-local-member-name and is bound to a method of no argu-
ments of the DrRacket frame that runs Check Syntax.

syncheck-bitmap : (is-a?/c bitmap’)

The bitmap in the Check Syntax button on the DrRacket frame.

9.2 Syntax Properties that Check Syntax Looks For

Check Syntax collects the values of the syntax-propertys named 'disappeared-use,
'disappeared-binding, 'original-for-check-syntax, 'identifiers-as-
disappeared-uses?, 'identifier-as-keyword, 'sub-range-binders, 'sub-
range-binding, and 'mouse-over-tooltips and uses them to add control which arrows
are added to the program text. These properties are intended for use when a macro discards
or manufactures identifiers that, from the programmers perspective, should be binding
each other, or when there are identifiers that are intended to be used more in the spirit of
keywords, and thus should be ignored.

* Check Syntax draws arrows only between identifiers that are free-identifier="7.
They must be syntax-original? or have the syntax-property 'original-for-
check-syntax set to #t. See also current-recorded-disappeared-uses.
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* The properties 'disappeared-use, 'disappeared-binding, and allow macro au-
thors to inform Check Syntax that an identifier (or what appears to be an identifier
to the programmer) does not appear in the output of the macro, but should still have
binding arrows.

For example, here is program with a macro that discards its arguments, but adds prop-
erties to the result syntax object so that the two occurrences of a are treated as a
binding/bound pair by Check Syntax.

(define-syntax (m stx)
(syntax-case stx ()
[(_ id1 id2)
(and (identifier? #'idl) (identifier? #'id2))
(syntax-property
(syntax-property
#'1
'disappeared-use (list (syntax-local-
introduce #'id1)))
'disappeared-binding (list (syntax-local-
introduce #'id2)))1))

(m a a)

Another approach for situations where identifiers are discarded by a macro is to in-
troduce a let expression that doesn’t contribute to the result of the computation, but
does signal to Check Syntax that there are some arrows to draw. For example, Check
Syntax is unable to draw the arrows between the introductions and uses of a, b, and c
for this code:

#lang racket
(require (for-syntax syntax/parse))

(define-syntax (depths stx)
(syntax-parse stx
[(_ id expr)
(define table (make-hash))
(let loop ([stx #'expr] [depth 0])
(cond
[(syntax->1list stx)
=>
(1 (1st)
(for ([ele (in-list 1st)])
(loop ele (+ depth 1))))]
[(identifier? stx)
(hash-set! table (syntax-e stx) depth)]))
#° (define-syntax id #,table)]))
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(define-syntax (depth-of stx)
(syntax-parse stx
[(_ id1 id2)
(datum->syntax
#'here
(hash-ref (syntax-local-value #'idl)
(syntax-e #'id2)))1))

(depths my-sexp ((a) b (((((((c)))))II))

(depth-of my-sexp a)
(depth-of my-sexp b)
(depth-of my-sexp c)

Extending these macro to cooperate with Check syntax requires more information to
be collected on the definition side and then used at the use side:

#lang racket
(require (for-syntax syntax/parse))

(define-syntax (depths stx)
(syntax-parse stx
[(_ id expr)
(define table (make-hash))
(let loop ([stx #'expr] [depth 0])
(cond
[(syntax->1list stx)
=>
(1 (1st)
(for ([ele (in-list 1st)])
(loop ele (+ depth 1))))]
[(identifier? stx)
(hash-set! table (syntax-e stx)
(cons (vector (syntax-source stx)
(syntax-line stx)
(syntax-column stx)
(syntax-position stx)
(syntax-span stx))
depth))1))
#° (define-syntax id #,table)]))

(define-syntax (depth-of stx)
(syntax-parse stx
[(_ id1 id2)
(define pr
(hash-ref (syntax-local-value #'idl)
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(syntax-e #'id2)))
(define fake-binder
(datum->syntax #'id2 (syntax-e #'id2) (car pr) #'id2))
#° (begin
(void (let ([#,fake-binder 1]) id2))
#,(cdr pr))1))

(depths my-sexp ((a) b (((((((c)))))I)))

(depth-of my-sexp a)
(depth-of my-sexp b)
(depth-of my-sexp c)

» For each syntax object that appears in the fully expanded program, DrRacket traverses
it looking for identifiers and connecting them to likely binding occurrences. When it
finds such identifiers it draws an arrow with a large question mark near the head of the
arrow. But, if the syntax object has the property 'identifiers-as-disappeared-
uses?, then the arrows are the normal arrow color.

* The value of the 'sub-range-binders property is expected to be a tree of cons
pairs (in any configuration) whose leaves are either ignored or are vectors with either
of these shapes:

(or/c (vector/c identifier? natural? natural?
identifier? natural? natural?)

(vector/c identifier?
natural? natural?
(real-in 0 1) (real-in O 1)

identifier?
natural? natural?
(real-in 0 1) (real-in 0 1)))

Each vector is interpreted as a single arrow. The first identifier in the vector is the start
of the arrow and the second identifier in the vector is the destination of the arrow. The
two natural numbers that follow each identifier adjust the precise starting and ending
ranges for the arrows, however. They are interpreted as offsets into the position of
each corresponding identifier, making the arrows start and end on just a portion of the
identifier, instead of the entire identifier.

If the vector has 8 elements, then the two real numbers are treated as the precise
location where the arrow starts and ends, inside the rectangle that corresponds to the
start and end of the identifier. The first real number is for the x direction and the second
one is for the y direction. For example, if some identifier has a position and span of
100 and 10, and the offset are 1 and 5, then the rectangle that bounds the corresponding
end of the arrow would be from position 101 to 105. This entire range gets highlighted
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when the mouse moves over it. The arrow itself, however, will start from some specific
point inside that editor range, normally in the center and corresponds to the situation
where the two real numbers are both 0. 5. If, however the two reals are both 1/3, then
the arrow will start one third of the way from the top to the bottom and one third of
the way from the left to the right.

The property is looked for in expression positions and on binding identifiers.

Here’s an example:

#lang racket/base
(require (for-syntax racket/base))
(define-syntax (define/hyphen stx)
(syntax-case stx (O
[(_ id1 id2 rhs-expr)
(let O
(define first-part (symbol->string (syntax-e #'id1)))
(define second-part (symbol->string (syntax-e #'id2)))
(define first-len (string-length first-part))
(define second-len (string-length second-part))
(define hyphenated-id
(datum->syntax
#'id1
(string->symbol (string-append first-part "-
" second-part))))
(syntax-property
#° (define #,hyphenated-id rhs-expr)
'sub-range-binders
(list
(vector (syntax-local-introduce hyphenated-id)
0 first-len 0.5 0.5
(syntax-local-introduce #'id1)
0 first-len 0.5 0.5)
(vector (syntax-local-introduce hyphenated-id)
(+ first-len 1) second-len 0.5 0
(syntax-local-introduce #'id2)
0 second-len 0.5 1))))]1))

(define/hyphen big generator
11)

(+ big-generator big-generator)

After putting this code in the DrRacket window, mouse over the words “big” and
“generator” to see arrows pointing to the individual pieces of the identifier big-
generator. The four 0.5s in the first vector put the arrows on big in the center
of the identifiers; the 0.5 0 and the 0.5 1 in the second vector put the arrows at the
top and bottom center for generator.
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e The 'sub-range-binding property is expected to match the contract

(or/c (vector/c natural? natural?)
(vector/c natural? natural?
(real-in 0 1) (real-in 0 1)))

and, if it is attached to an identifier then Check Syntax will draw only one of the arrows
that 'sub-range-binding would otherwise indicate should be drawn. Specifically,
if the identifier matches the subrange binder (e.g, it is big-generator in the previous
example) and the 'sub-range-binding property were attached with the vector con-
taining the number 4 (for the start) and 9 (for the span) then Check Syntax will draw
only an arrow to the generator portion of the identifier. Additionally, the arrow will
go to the first 9 characters of the reference, according to its source location.

e The value of the 'mouse-over-tooltips property is expected to be to be a tree of
cons pairs (in any configuration) whose leaves are either ignored or are vectors of the
shape

(vector/c syntax?
exact-nonnegative-integer?
exact-nonnegative-integer?
(or/c string? (-> string?)))

Each vector’s content indicates where to show a tooltip. The first three components are
a syntax object whose syntax-source field indicates which file the tooltip goes in,
the start and end position in the editor where mouseovers will show the tooltip, and the
content of the tooltip. Note that editor positions count from zero, while syntax object
positions count from one, so use sub1l to convert between them. If the tooltip content
is a procedure, this procedure is called by Check Syntax to compute the string used
for the tooltip, as Check Syntax traverses the syntax objects looking for properties.

For example, here’s a macro that shows the span of itself in a tooltip on mouseover:

#lang racket
(define-syntax (char-span stx)
(syntax-case stx (O
[ a
(syntax-property
#'a
'mouse-over-tooltips
(vector
stx
(subl (syntax-position stx))
(subl (+ (syntax-position stx)
(syntax-span stx)))
(format "this expression\nspans ~a chars"
(syntax-span stx))))]1))

(char-span (+ 1 2))
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e If the syntax property 'identifier