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Abstract : this document explains how to write a plugin for integrating other compilersinto Xcode, to provide afully integrated devel opment platform for your
preferred programming language.

NEW !l : Updated for Xcode 2.2
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1. Background
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Apple'sfree IDE, Xcode, only provides support for C(++), Objective-C(++), Java, Applescript and Makefile. Although it's possible to use a Makefile for other
languages, | think it's more practical to fully integrate them through dedicated plugins.

At the time | wrote this page, Xcode aready has aworking plugin interface (it's even used by CoreData compiler/editor, CV S/Subversion/Perforce integration,
GDB debugging...). However this interface is not yet public, because not really finished. According to Apple, it'll be public in future release but no real date is
provided : developersjust have to wait :-(.

With alot of reverse engineering, I've successfully understood parts of this plugin interface and started to wrote a plugin for the Objective Caml language.
Because many developers would like to write X code plugins for various programming languages, 1've decided to publish the result of my reverse engineering
work.

There's actually only informations about compilers, linkers and syntax highlighting plugins.

After the OCaml plugin, | will start to write a plugin for the ADA language. So, if you are going to make an ADA plugin, please let me know in order to avoid
doing the same work twice.

2. Specification Files

2.1. Generic Informations about Specification Files

2.2. File Type Definition (. pbfi | espec)

2.3. Language Definition (. pbl angspec)

2.4. Installing Your Own Specification File

Xcode maintains internal arrays of many kind of objects used for every basic task. Each object (or alist of object of the same kind) is defined by a NSDictionary
stored in aproperty list file. Xcode usesthe key C ass to let you specify which Objective-C class will be used to instantiate your object. Xcode a so provide
generic/default classes for each object types.

These object specifications are defined hierarchically (an object may be "BasedOn" another one, and then inherits all its properties) inside each specification
kind :
. FileType Specification (*. pbfi | espec) : alist of files and wrappers types defined by their extension, MIME type or magic code. Y ou may see current
available type in Xcode's preference window (section Files). Generic types are : file, text, source code, compiled code, archive, audio, image, video, folder,
wrapper.

. Language Specification (*. pbl angspec) : alanguage description, used to define syntax highlighting rules, auto-indentation rules, indexation and
perhaps function name extraction (for the function popup menu), auto-completion and other editor specific tasks.

. Compiler Specification (*. pbconpspec) : acompiler description, used to describe acommand line compiler (likegcc, osaconpi | e,j avac...),
available build setting for this compiler and how to parse its output.
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. Linker Specification (*. pbl i nkspec) : alinker description, same as compiler specifications, but for command linelinkers (likel d, | i bt ool ...).

. Product Specification (*. pbpr odspec) : aproduct isthe final file created by your project (alibrary, an application...).

. Package Specification (*. pbpackspec) : describes the structure of a product.
. Build Settings Specification (*. pbset spec) : defines generic (i.e. non attached to a compiler or linker) build settings accessible from the Xcode GUI.
. Architecture Specification (*. pbar chspec) : defines architectures (ppc, mé68k, x86...).

. Platform Specification (* . pbpl at spec) : Xcode may be used to compile code to different platforms, these specifications describe allowed
architectures for each platform and where to search header filesand libraries.

. Runtime System Specification (* . ppRTSspec) : available runtime system (native, java, applescript...)

. CompileRules (*. xcbui | dr ul es) : tell which source code file types may be compiled by a given compiler.

Y ou may find Xcode built-in definitions here :

/| Systent Li brary/ Pri vat eFr anewor ks/ DevTool sCor e. f r anewor k/ Resour ces/

The plugin code entry points are only custom classes specified by Cl ass keysin every specifications stored init's Cont ent s/ Resour ces. If you don't use
any Cl ass keys, you don't need to write any code. In this case, you may just put the specification filesin folder :

~/ Li brary/ Appl i cati on Support/ Appl e/ Devel oper Tool s/ Speci fi cati ons/

3. Dependency Graph Creation

3.1. Xcode's Build System

3.2. Graph Creation API

3.3. Compiler Sample Code

3.4. Linker Sample Code

3.5. Product Type Sample Code

A compiler (or linker) object is not used during the build task, but before it, when computing the dependency graph between source files, headers, compiled
object files and the final product. Thistask is done when you open a project, add/remove afile from atarget or save a edited file.

A compiler object is responsible of dependencies between sourcefile (.c, .m...), header files (.h...) and compiled object file (.0). It aso creates the command to
generate the compiled object file.

A linker object is responsible of dependencies between compiled object files and the final product (an executable or library). It aso generates the command used
to link al object files.
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When you request your project to build, Xcode just read the dependency graph and run your defined commands in the best order.

Thefile & command dependency graph of my OCaml Plugin created with Graphviz (click to enlarge).

4. Build Settings and Environment Variables

4.1. Adding Build Settingsto a Compiler/Linker
4.2. Environment API
4.3. Useful Environment Variables

Like the make build system, Xcode use many environment variables. Theses variables are divided into three big class :
. useful pathslike $( HOVE) , $( PRODUCT_DI R) , $( PROJECT_DI R) , $( SYSTEM LI BRARY_DI R) ... Theses variables are defined by Xcode.

. settings from the build setting window like $( GCC_GENERATE_DEBUGG NG_SYMBOLS) , $( GCC_OPTI M ZATI ON_LEVEL) ,
$( PRODUCT _NAME) , $( HEADER_SEARCH_PATHS) ... The names are available in the description of each setting. Theses variables are defined in the
build setting window, according to compiler and linker specifications.

. internal variables used during the dependency graph creation (in lowercase) like $( ar ch) , $(vari ant ), $(obj ect _fil es_normal _ppc) ...
Theses variables are defined by your own code, or Xcode internal one's.

All variables are of type string. However, string lists may be simulated with space separated lists, as for command line tool arguments.

All Xcode strings (in build settings window, specification files, arguments of your plugin methods), may contain variable substitution (" $( PRODUCT DI R) /
$( PRODUCT_NANME) ") and even recursive substitution (" $( obj ect _files_$(variant)_$(arch))").

5. Building an Xcode Plugin

To create an Xcode Plugin :

. Create anew project (of type Bundle > Cocoa), or add a new target to an existing project (atarget of type Cocoa > Loadable Bundle).
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. modify the plugin extension to pbpl ugi n inthe build settings window of the target.

. add LoadAt Launch = YESand XCPl ugi nHasU = NOkeystothel nf o. pl i st file.

. add the specification files (* . pb* spec) to the resources build phase.

. addthe/ Syst em Li brary/ Pri vat eFr amewor ks/ DevTool Cor e. f r anewor k framework to your project.

. add these header s to your project. Set the XCODE_VERSI ON macro to 22 (or 21 if you target Xcode 2.1).

. addthe Xcode pl ugi n. pbfi |l espec file (you've downloaded it with the headers) to
~/ Li brary/ Appl i cati on Support/ Appl e/ Devel oper Tool s/ Specifications/.

A Xcode plugin must be put in the following folder to be used (do not forget to restart Xcode after) :
~/ Li brary/ Appl i cati on Support/ Appl e/ Devel oper Tool s/ Pl ug-ins/

Feel free to have alook at my Objective-Caml plugin source code and specification files.

6. A Word about Templates

TODO

Copyright © 2005-2006 Damien Bobillot, E-Mail : damien.bobillot.2002_xcodeplugin CHEZ m4x.org

http://maxao.free.fr/xcode-plugin-interface/ (5 of 5)5/4/06 2:39 PM


http://maxao.free.fr/xcode-plugin-interface/xcode-plugin-headers.zip
mailto:damien.bobillot.2002_xcodeplugin CHEZ m4x.org?Subject=%5BXcode Plugins%5D%20

Xcode's Plugin Interface : Specification Files

Xcode's Plugin Interface : Specification Files

Table of Contents

1. Generic Informations about Specification Files

2. File Type Definition (. pbfi | espec)

3. Language Definition (. pbl angspec)

4. Installing Your own Specification File

1. Generic Informations about Specification Files

Thesefilesarein fact property lists, and often use the ASCII format. However, if you wish, you may use the XML or binary formats for
property lists.

Ineach . pb«t hi ng»spec file, you have an array of specifications of type «thing.

Sample file containing two specifications :

(
{
I dentifier = com domai n. nyxcodepl ugi n. specl;
Name = "Spec 1"; /1 there's a space, so quotes are required
Class = MyOmObj ectiveCd ass; // there's no space, so quotes are not required
}
{
Identifier = com domai n. nyxcodepl ugi n. spec2;
BasedOn = com donai n. myxcodepl ugi n. specil;
«ALi st» = ("aaa", "bbb");
«ABool ean» = YES; [/ or NO
b
)

The generic properties, used in every kind of specification, are:

. ldentifier (string) : auniqueidentifier, usualy ininverted DNS format.

. BasedOn (string) : inherit al properties of the given specification.

. Cl ass (string) : name of an Objective-C class used when instantiating this specification.
. Nane (string) : a human readable short name used for X code's user interface.

. Descri pti on (string) : adescription of the specification.

2. File Type Definition (. pbfi | espec)

You'l find samplefiles here:

[/ System Li brary/ Privat eFr anewor ks/ DevTool sCor e. f ramewor k/ Resources/Built-in file types.
pbfil espec

[ System Li brary/ Privat eFr anewor ks/ DevTool sCor e. franewor k/ Resour ces/ Standard file types.
pbfil espec
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Specific properties of file type definitions used for identification (Xcode run all these tests to find the type of afile) :
. M METypes (array of strings) : MIME types like "text/html".
. Ext ensi ons (array of strings) : file extensions like "mp3". " may be used to match files without any extension.
. TypeCodes (array of strings or data) : Classic's four-char-code types like "TEXT" or "PICT".
. Fi |l enanmePat t er ns (array of strings) : regular expression like "[mM]akefile".
. Magi cWor d (array of strings or data) : first bytes of thefile like "<?xml" or <CAFEBABE>
. Prefix (array of strings) : list of prefixes allowed for thiskind of file

. Perm ssi ons (string) : set to "executable" if this kind of file must be executable.

Specific properties of file type definitions describing content :
. Comput er Language (string) : the identifier of the language used for syntax coloring (see .pblangspec files).
. Cont ai nsNat i veCode (boal) : set if file contains native code.
. Requi resHar dTabs (boal) : used for files like Makefile where tabulation must not be converted to spaces.

. I'sApplication,lsBundl e, | sDynanicLi brary, | sExecut abl e, | sExecut abl eWt hGUI ,
| sFramewor KW apper, |1 sStati cFramewor kW apper,lIsStaticLibrary,l sTextFil e, | sSourceCode,
| sFol der, | sW apper Fol der, | sProj ect Wapper, | sDocunent ati on, | sBui | dProperti esFil e (bools) : to
allow specific treatment by Xcode.

. | sTarget W apper (boal) : TODO.
. I sTranspar ent (bool) : TODO.

Specific properties of file type definitions used for building :
. Appl i esToBui | dRul es (bool) : can be added to the source build phase (for compilable files).
. I sScannedFor | ncl udes (bool) : should Xcode search for #include or similar inclusion command ?
. ChangesCauseDependencyG aphl nval i dati on (bool) : if fileis modified, it will be recompiled.
. Fal | backAut or out i ngBui | dPhase (bool) : TODO.
. I ncl udel nl ndex (booal) : TODO.
. Ccchi al ect Name : TODO.
. CanSet I ncl udel nl ndex (booal) : TODO.

Specific properties of file type definitions used for wrappers :
. ExtraPropertyNanes (dictionary) : see samples

. Component Part s (dictionary) : see samples

3. Language Definition (. pbl angspec)

You'll find asamplefile here:

/ System Li brary/ Privat eFr anewor ks/ DevTool sCor e. f ranewor k/ Resources/ Bui lt-i n | anguages.
pbl angspec

A language specification describes the syntax of alanguage (for syntax coloring), how it should be indent (for automatical indentation)
and other things like included files or function name extracting (for the function popup).

A sample specification :
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(
{
Identifier = nylang;
Nanme = "My Language";
Description = "My Language"; // may be | onger
BasedOn = "pbx_root | anguage";
Sour ceScanner C assNanme = MySour ceScanner ;
/1 (optionnal) name of an Cbjective-C class inheriting from PBXSourceScanner
Support sl ndentati on = NG, /[l only work for C-like |anguages
I ndentation = {} /1 indentation definition (not docunented)
Synt axCol oring = { /1 syntax definition (see next paragraph)
«prop» = «val uex;
}
}
)

Now, the interesting part : how to define alanguage syntax. The syntax is not defined by area user grammar like in other IDES, but by
a generic grammar implemented inside X code, with many parameters modifiable in the language specification. Theses parameters are :

. CaseSensitive (bool) : isthe language case sensitive ?

. Uni codeSynbol s (bool) : does the language allow unicode characters ?

. Uni codeEscapes (bool) : accept \uX XXX anywhere in afile, and return asingle character (not yet supported).

. Mul tiLi neConment (array of two-element arrays of strings): delimiter of multiline commentslike ( ("/*","*/"), ("(*","*)")).
. Comment sCanBeNest ed (bool) : YES if multiline comments may be nested.

. Si ngl eLi neComent (array of strings) : beginning delimiter of a single line comment (the comment stops at the next newline
character).

. FortranStyl eComrent s (bool) : allow fortran comments.

. DocConment (string) : characters identifying a documentation comment, just after the comment start delimiter.
. String (array of two-element arrays of strings) : delimiters of a string like ( ("\"","\"") ) for "hello".

. Char act er (array of two-element arrays of strings) : delimiters of a character constant like ( ("™*,"™) ) for 'h'.

. EscapeChar act er (string of only one character) : the escape caracter for string and character constants.

. ldentifierStart Chars (string) : allowed characters for the first character of an identifier.

. lIdentifierChars (string) : alowed characters for other characters of an identifier.

. Keywor ds (array of strings) : language keywords.

. Al t Keywor ds (array of strings) : non official keywords.

. DocConmment Keywor ds (array of strings) : keywords in documentation comments.

. Preprocessor Keywor dSt art (string of only one character): the first caracter of al preprocessor keywords.
. Preprocessor Keywor ds (array of strings) : preprocessor keywords (without PreprocessorK eywordStart).

. Keywor dDel i net er s (not yet implemented).

. I ndexedSynbol s (bool) : TODO.

. LinkStartChars,LinkPrefixChars, Mil Local NaneDel i i t er, Domai nNanmeSt art Char s,
Domai nNaneChar s, URLScheneDel i mi t er, URLLocat i onChar s, URLSchenes : URL coloring.

4. Installing Your own Specification File
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There'stwo possibilities :
if you are writing a plugin, add your specification filesin my XcodePI ugi n. pbpl ugi n/ Cont ent s/ Resour ces/ .
otherwise, additto~/ Li brary/ Appl i cati on Support/ Appl e/ Devel oper Tool s/ Speci fications/.

. if you are still using Project Builder, it may have to put themin
/ Devel oper/ Proj ect Buil der Extras/ Specifications.

Copyright © 2005-2006 Damien Bobillot, E-Mail : damien.bobillot.2002_xcodeplugin CHEZ m4x.org
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1. Xcode's Build System

Everything starts when Xcode loads your plugin bundle, just after you launch it. Xcode looks at the content of the| nf o. pl i st fileto
initialize your plugin, and read all *. pb* spec or . xcspec filesof your plugin Resour ces folder. At thistime, Xcode don't execute
any code, except if you add aNSPr i nci pal Cl ass entry inthel nf o. pl i st file, it just stores informations about what provide your

plugin.

The second phase, the most important one, is the dependency graph creation. It appends every time you open a project, add/remove files to/
from a project, modify some build settings... It's the phase where your plugin codeis run.

Y our code must create one XCDependencyNode for each file involved in the compilation (source file, object files, final or product files),
and add dependency relations between each nodes. Some of these nodes will be marked as "product nodes* by calling

addPr oduct Node: , nodes representing afile of your final product. Nodes are identified by a name which is, by convention, the POSI X
path of the corresponding file.

Here is the description of how is run the dependency creation phase :

. Xcodecreatesa PBXTar get Bui | dCont ext object. Thisobject will be passed as parameter to all your fonctions. Y ou must use
it to modify/expand environment variables, modify the dependency graph and create commands.

. Xcode looks at the current target to know what are the product file created. All informations attached to atarget are stored inside the
project file. When you add a new target to a project, Xcode copies the content of the corresponding . t r gt t npl file(inLi brary/
Application Support/ Appl e/ Devel oper Tool s/ Target Tenpl at es/) to the project.

. Inthetarget description, there're references to all product files (files that are contained in your final product). The product files are
described in. pbpr odspec and . pbpackspec files. | did not really understood the differences between these two specification
types, except that they are strongly related.

. If you've created a custom XCPr oduct TypeSpeci fi cati on class, Xcode callsit'sconput ePr oduct Dependenci es...
method : it must contains code to define product nodes.

. Then, Xcode lists all source files (from the "source build phase" of the target). It looks at the complier rules (described in .
bui | dr ul es files, or created by the user in the "Rules" tab of the target information window) to find which compiler must be used
to compile the source file. Xcode now call for each sourcefilethe conput eDependenci esFor Fi | ePat h.. method of the
appropriated compiler (an object of aclassinherited from XCConpi | er Speci fi cat i on). The code of this method must create
dependency links between source and compiled file, add the compiled fileto theobj ect _fil es_$(variant) _$(arch)
environment variable, create the command which will be used to compile the source file, and return the list of output nodes created
by this command.

. |If there're source files the returned files, Xcode automatically send it to the appropriated compiler. It may be useful for preprocessor
commands like lex and yacc.

. Now, Xcode entersthelinking phase. It first needs to know which linker to use, so it callsthe
I'i nker Speci fi cati onFor Qbj ect Fi | es... method of the product specification object (inherited from the
XCPr oduct TypeSpeci fi cati on class). If alinker is specified by theconpi | er _nmandat ed_| i nker variable, Xcode use
it instead of the linker returned by | i nker Speci fi cati onFor Qbj ect Fi | es... Then, Xcode calls the
conput eDependenci esFor Fi | ePat hs...of thislinker : this method must create dependency links between product nodes and
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object files, the command to be runned to call the linker, and return the list of files created by the linker.

Thelast phase is the real compilation/linking of files, the building phase. Here, Xcode read the dependency graph and run the command
only if they are needed (i.e. if the output file doesn't exist or if the input files have been modified since last compilation) and in an best
order that satisfy the dependencies.

(only for Xcode 2.1) During the building phase, Xcode create . dot files describing the dependency graph after and before running the
commands (you'll find themin bui | d/ «pr oj ect ». bui | d/ «confi gur ati on»/ «t arget ». bui | d/). You need the Graphviz

application to view them. These .dot files are very useful to check if your code create the good dependency graph.

2. Graph Creation API

Xcode methods called by your plugin :

. Node creation (nameis the file path) :
- [ PBXTar get Bui | dCont ext dependencyNodeFor Nane: cr eat el f Needed: ]

. Mark anode as "product node" :
- [ PBXTar get Bui | dCont ext addPr oduct Node: ]

. Create command :
- [ PBXTar get Bui | dCont ext cr eat eConmandW t hRul el nf o: commandPat h: ar gunent s: f or Node: ]

. Dependency definition :
- [ XCDependencyNode addDependedNode: ] (must be called after creating a dependency command for the output file)
- [ XCDependencyNode addl ncl udeNode: ] (only for included header files)

. Add source <-> compiled file links :
- [ PBXTar get Bui | dCont ext set Conpi | edFi | ePat h: f or Sour ceFi | ePat h: ]
Methods of your plugin called by Xcode:

. Create product nodes :
-[ MyPr oduct TypeSpeci fi cati on conput eProduct Dependenci esl nTar get Bui | dCont ext : ]

. Choose alinker :
-[ MyPr oduct TypeSpeci fication |inkerSpecificationForQObjectFileslnTargetBuil dContext:]

. Create compilation rules (called for each sourcefile) :
-[ MyConpi | er Speci ficati on comput eDependenci esFor Fi | ePat h: of Type: out put Di rectory:
i nTar get Bui | dCont ext : ]

. Createlinking rules:
-[ MyLi nker Speci fi cati on conput eDependenci esFor Fi | ePat hs: out put Pat h: i nTar get Bui | dCont ext : ]

For more informations, see the XCPSpeci fi cati ons. h, XCPBui | dSyst em h and XCPDependencyG aph. h header files
available here.

3. Compiler Sample Code
Specification file myconpi | er . pbconpspec :

{

Identifier = com domai n. me. conpi l er;
Cl ass = MyConpi | er Speci ficati on;
Name = "My Conpiler"”;

Description = "My source conpiler"”;

Version = "Defaul t"; /1 optional
Vendor = "Me"; /1 optional
Languages = (nytype); /1 optional
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Fi | eTypes = (sourcecode. nytype);
ExecPath = "/usr/I| ocal /bi n/ nyconpil er";
CommandQut put Parser = (.);

Opt i onsFor CommandLi ne = (.)); /1 optional (see here)
Options = {.}; /] optional (see here)
Opti onCat egories = {.}; /1 optional (see here)

Codefile MyConpi | er Speci fi cati on. m:

#i nport "My Conpi | er Speci fi cati on. h"
#i mport " XCPBui | dSyst em h"
#i mport " XCPDependencyG aph. h"

@ npl enent ati on MyConpi | er Speci fi cati on

- (NSArray*) conputeDependenci esForlnputFile: (NSString*)input of Type: (PBXFil eType*)type
variant: (NSString*)variant architecture: (NSString*)arch
out put Directory: (NSString*)out putDir
i nTar get Bui | dCont ext : ( PBXTar get Bui | dCont ext *) cont ext

/] conpute input path (for variable substitution)
i nput = [context expandedVal ueFor String:input];

/] conpute output path

NSStri ng* output = [outputDir stringByAppendi ngPat hConponent: [[i nput
| ast Pat hConponent] stringByDel eti ngPat hExt ensi on]];

out put = [context expandedVal ueFor String: out put];

/] create dependency nodes

XCDependencyNode* out put Node = [cont ext dependencyNodeFor Nane: out put creat el f Needed:
YES] ;

XCDependencyNode* i nput Node = [context dependencyNodeFor Nane: i nput createlfNeeded: YES] ;

/'l create conpiler command
XCDependencyComand* dep = [ cont ext
creat eCommandW t hRul el nf o: [ NSArray arrayWt hQbj ects: @ MyConpi | e", [ cont ext
nat ur al Pat hFor Pat h: i nput], ni | ]
conmmandPat h: [ cont ext expandedVal ueFor Stri ng: [sel f path] ]
argunent s: ni |
f or Node: out put Node] ;
[ dep set Tool Speci fication: sel f];
[ dep addArgunment sFromArray: [ sel f
commandLi neFor Aut ogener at edOpt i onsl nTar get Bui | dCont ext : context]];
[ dep addArgunent: @-o0"];
[ dep addAr gunent : out put];
[ dep addArgunent:input];

/|l create dependency rul es
[ out put Node addDependedNode: i nput Node] ;

/] updat e source-conpiled |inks
[ cont ext set Conpi | edFi | ePat h: out put f or Sour ceFi | ePat h: i nput] ;

/[l add to the list of file for the Iinker

NSString* object files variant_arch = [context expandedVal ueFor String: @obj ect files
$(variant) _$(arch)"];

[ cont ext appendStringOr Stri ngli st Val ue: out put t oDynamni cSetti ng
object files variant_arch];
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/] return output object node
return [ NSArray arrayWthQbj ect: out put Node] ;

}
@nd

4. Linker Sample Code
Specification filenyl i nker . pbl i nkspec :

{

Identifier = comdonain. ne.linker;

Cl ass = MyLi nker Speci fication;

Nane = "My |inker";

Description = "My |inker";

Version = "Defaul t"; /1 optional
Vendor = "Me"; /] optional
Bi naryFormats = ("nmach-0");
Architectures = (ppc);

ExecPat h = "/usr/ | ocal/bin/nylinker"
I nput Fi | eTypes = (conpil ed. mach-o0. objfile);

CommandQut put Parser = (..);

Opt i onsFor CommandLi ne = (..); /1 optional (see here)
Options = {.}; /] optional (see here)
OptionCategories = {.}; /] optional (see here)

Codefile MyLi nker Speci fi cati on. m:

#i mport " MyLi nker Speci fi cation. h"
#i mport " XCPBui | dSyst em h*
#i mport " XCPDependencyG aph. h"

@ npl enent ati on MyLi nker Speci fi cati on

- (NSArray*) conmput eDependenci esFor Fi | ePat hs: (NSArray*)i nputs
out put Pat h: ( NSSt ri ng*) out put
i nTar get Bui | dCont ext : ( PBXTar get Bui | dCont ext *) cont ext

{

/1l compute output path (for variable substitution)

out put = [context expandedVal ueFor Stri ng: out put];

/'l create |inker command

XCDependencyNode* out put Node = [cont ext dependencyNodeFor Nane: out put creat el f Needed:
YES] ;

XCDependencyCommand* dep = [ cont ext
creat eCommandW t hRul el nf o: [ NSArray arrayWt hChj ects: @ MyLi nk", [ cont ext
nat ur al Pat hFor Pat h: out put], ni | ]
conmandPat h: [ cont ext expandedVal ueFor Stri ng: [sel f pat h] ]
ar gurent s: ni |
f or Node: out put Node] ;
[ dep set Tool Speci fication: sel f];
[ dep addAr gunent sFromArray: [ sel f
comandLi neFor Aut ogener at edOpt i onsl nTar get Bui | dCont ext : context]];
[ dep addArgunment: @-0"];
[ dep addAr gunent : out put ] ;
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/'l sone types

PBXFi | eType* myQhj ectFil eType = [ PBXFi | eType specificationForldentifier: @ conpiled.
myobj file"];

PBXFi | eType* myLi braryFil eType = [ PBXFi | eType specificati onForldentifier: @conpil ed.
mylibraryfile"];

/'l create dependency rules & command argunents for libraries
NSEnunerator* |ibraryEnum = [[context |inkedLibraryPat hs] object Enunerator];
NSString* library;
while((library = [libraryEnum next Gbject]) !'= nil) {
library = [context expandedVal ueForString:!library];
PBXFi | eType* type = [ PBXFil eType fil eTypeForFil eName:[library | astPat hConponent]];

i f([type isKindOf Specification: myLibraryFileType] || [type isKindO Specification:
nyChj ect Fi | eType]) {

XCDependencyNode* |ibraryNode = [context dependencyNodeFor Name:library
creat el f Needed: YES] ;

[ out put Node addDependedNode: |i braryNode] ;
[ dep addArgunent:|ibrary];

} else {
[ cont ext addDependencyAnal ysi s\War ni ngMessageFor nat :

@war ni ng: skipping file ' %@ (unexpected file type '%@ in Frameworks &
Li braries build phase)",

library, [type identifier]];
}
}

Il create dependency rules & command argunments for conpil ed object
NSEnuner at or* obj ect Enum = [i nputs obj ect Enunerator];
NSStri ng* i nput;
whi l e( (i nput = [obj ect Enum next Cbject]) !'= nil) {
i nput = [ cont ext expandedVal ueFor Stri ng:i nput];
PBXFi | eType* type = [PBXFil eType fil eTypeForFil eName: [i nput | ast Pat hConponent]];

i f([type isKindOF Specification: myCbjectFileType]) {
XCDependencyNode* i nput Node = [cont ext dependencyNodeFor Name: i nput
creat el f Needed: YES]

[ out put Node addDependedNode: i nput Node] ;
[ dep addArgunent:input];

} else {
[ cont ext addDependencyAnal ysi sWar ni ngMessageFor mat :
@war ni ng: skipping file '%® (unexpected file type '%® in |link phase)"”,
i nput, [type identifier]];
}
return [NSArray arrayWthQbj ect: out put Node] ;

}
@nd

5. Product Type Sample Code
Specification filemy pr oduct t ype. pbpr odspec :

{
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Identifier = com domai n. me. product -t ype.t ool
Cl ass = MyProduct TypeSpeci fi cation
Nane = "My Command-1ine Tool "
Description = "My Conmand-|ine Tool "
/ /'l mage nanme for inactive target is <lconNamePrefix>
/1l mage nane for active target is <lconNamePrefix>Active
| conNanePrefi x = "Target Pl ugi n";
Def aul t Tar get Name = " MyTool "
Def aul t Bui | dProperties = { ...};
Al | owedBui | dPhaseTypes ( Headers, Sources, Franmeworks );
PackageTypes = (
com domai n. me. package-type.too

)

Codefile MyPr oduct TypeSpeci fi cati on. m:

#i nport " MyProduct TypeSpeci fi cation. h"
#i nport " XCPBui | dSyst em h"

@ npl enent ati on MyPr oduct TypeSpeci fi cati on
- (wvoi d) conput ePr oduct Dependenci esl nTar get Bui | dCont ext : ( PBXTar get Bui | dCont ext *) cont ext

{

NSSt ri ng* product Path = [cont ext expandedVal ueForString: @ $( TARGET BU LD DI R)/
$( EXECUTABLE PATH) "] ;

XCDependencyNode* product Node = [cont ext dependencyNodeFor Name: pr oduct Pat h
creat el f Needed: YES]

[ cont ext addProduct Node: pr oduct Node] ;

}

- (voi d) conput ePost pr ocessi ngDependenci esl nTar get Bui | dCont ext : ( PBXTar get Bui | dCont ext *)
cont ext

{

}

- (XCLi nker Speci fication*)|inkerSpecificati onForObj ectFil esl nTar get Bui | dCont ext :
( PBXTar get Bui | dCont ext *) cont ext
{
return [[ XCLi nker Speci fication specificati onRegi stry] object For Key: @ com donai n. ne.
i nker"];
}
@nd
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Xcode's Plugin Interface : Build Settings

You'll find some official informations about build setting variables here :

. Apple's chapter about the build setting system

. Build Setting Evaluation

. Some build setting variables and their short description

Table of Contents

1. Adding Build Settingsto a Compiler/Linker

2. Environment API
3. Useful Environment Variables

1. Adding Build Settings to a Compiler/Linker

TODO

2. Environment API

Expand variables:
. Expandasastring: [ PBXBui | dSetti ng expandedVal ueFor Stri ng: ]
. Expandasapath:[ PBXBui | dSetti ng absol ut eExpandedPat hFor Stri ng: ]
. Expand asaboolean value: [ PBXBui | dSetti ng expandedBool eanVal ueFor St ri ng:] (Xcode2.2 only)
. Findif thereisavariableto expand : [ PBXBui | dSet ti ng expandedVal uel sNonEnpt yFor Stri ng: ]
. Findifthereisavariableto-expand—[PBXBuiH-dSet-ting—expandedVal uebxi-stsForSt+ing:] (Xcode 2.1 only)
" et o pepmeers ok b ety i | o) (Xeode2.1 o) |
Modify string variables :
. Set:[ PBXBui | dSetting setStringVal ue: forDynam cSetting: ]
. Delete: [ PBXBui | dSetting renoveDynam cSetting: ]

Modify string list variables :
. Insert astring at the beginnig : [ PBXBui | dSetti ng prependStringOr StringLi st Val ue:toDynam cSetting:]
. Insertastring attheend: [ PBXBui | dSetti ng appendStri ngOr StringLi st Val ue:t oDynamni cSetting: ]
. Removean string from the list : [ PBXBui | dSetting renoveStri ngOr Stri ngLi st Val ue: ]

Some useful tasks:
. Convert astring to aboolean value: [ NSSt ri ng bool Val ue]

. Convert a space separated string list to astring array : [ NSSt ri ng ar rayByPar si ngAsSt ri nglLi st ]

Compute command line arguments from build settings :

. Definedinthe Opt i ons key :
[ XCConmandLi neTool Speci fi cati on comrandLi neFor Aut ogener at edOpt i onsFor Key:
i nTar get Bui | dCont ext : ]

. Definedin acustom key :
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[ XCConmandLi neTool Speci fi cati on commandLi neFor Aut ogener at edOpt i onsl nTar get Bui | dCont ext : ]

For more informations, see the XCPBui | dSyst em hn XCPSpeci fi cati ons. h and XCPSuppor t . h header files available here.

3. Useful Environment Variables

In many case, it's possible to provide different values when compiling to different architectures or different variant : MYSETTI NG_ppc,
MYSETTI NG x86, MYSETTI NG_nor mal , MYSETTI NG_debug, MYSETTI NG _nor nal _ppc.
Variables containing useful paths:

. Local applicationsfolder : LOCAL_APPS DI R

. Local utilitiesfolder : LOCAL_ADM N_APPS_DI R

. Locd library folder : LOCAL_LI BRARY_DI R

« User folder : HOVE

. User applicationsfolder : USER_APPS DI R

. User library folder : USER LI BRARY_DI R

. Project base: PROJECT_DI R

. Project output folder (for final product) : TARGET_BUI LD_DI Ror BUI LT_PRODUCTS_DI R

. Project objectsfolder (for .o files) : OBJECTS_DI R

. Project derived files folder (for yacc, lex output) : DERI VED FI LE DI R

. Temporary folder : TEMP_DI R

Variables used to defined the product :

. Installation path : | NSTALL_PATH. A good valueis: $( HOVE) / bi n for command linetools, $( HOVE) / Appl i cati ons for
applications, $( HOVE) / Li br ar y/ Fr amewor ks for frameworks...

. Installation path for headers: PUBLI C_HEADERS FOLDER_PATH
. Product name : PRODUCT _NAME
. Project file name : PROQJECT_NAME

. Executable name : EXECUTABLE_NAME. A good vaueis:
$( EXECUTABLE_PREFI X) $( PRODUCT NAME) $( EXECUTABLE_VARI ANT_SUFFI X) $( EXECUTABLE_SUFFI X) .

. Architectures : ARCHS
. Build variants: BUl LD _VARI ANTS

Variables containing compilation/linking directives:
. Header paths : HEADER SEARCH_PATHS
. Library paths: LI BRARY_SEARCH_ PATHS
. Framework paths : FRAVEVWORK _SEARCH_PATHS
. Should generate profiling code : GENERATE_PROFI LI NG_CODE
. Typeof libary : LI BRARY_STYLE (= STATI C, DYNAM C or BUNDLE)

Variables used during dependency graph creation (lowercase) :
. Current variant being processed : var i ant
. Current architecture being processed : ar ch

. Object filessent to thelinker : obj ect _fil es_$(vari ant)_$(arch)

. Foereetousethegiventinker—compiter—nrandatedtinker (useacustom product specification instead)
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Copyright © 2005-2006 Damien Bobillot, E-Mail : damien.bobillot.2002_xcodeplugin CHEZ mé4x.org
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Objective Caml Plugin for Xcode

NEW !! : now compatible with Xcode 2.2

Current version : beta 5. Download it

Table of Contents

1. Background

2. Description

3. Screenshots

4. Download & Install
5. Some Current Tasks
6. Sour ce Code

1. Background

Xcode only provide support for C(++), Objective-C(++), Java, Applescript and Makefile. Even if it's possible
to use a makefile for other languages, | think it's more practical to have afully integrated them throught
plugins.

At thetime | wrote this page, Xcode has a fully working plugin interface (it's even use by CoreData
compiler, CVS/Subversion/Perforce integration...). However thisinterface is not yet public, and, according
to Apple, it'll be public in futur release but no real date is provided : developersjust have to wait :(. With a
lot of reverse engineering, |'ve successfully understand parts of this plugin interface and started to wrote my
OCaml plugin. Parts of this reverse engineering work are published on my site.

Objective-Caml is a programming langage created by the INRIA, afrench research center in computer
science. For more informations, go to the Objective Caml web site. Extract from this site :

Objective Caml is the most popular variant of the Caml language. From a language
standpoint, it extends the core Caml language with a fully-fledged object-oriented layer,
aswell as a powerful module system, all connected by a sound, polymor phic type system
featuring type inference.

The Objective Caml systemis an industrial-strength implementation of this language,
featuring a high-performance native-code compiler (ocamlopt) for 9 processor
architectures (1A32, Power PC, AMD64, Alpha, Sparc, Mips, 1A64, HPPA, SrongArm),
aswell as a bytecode compiler (ocamlc) and an interactive read-eval-print loop (ocaml)
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for quick development and portability. The Objective Caml distribution includes a
comprehensive standard library, a replay debugger (ocamldebug), lexer (ocamllex) and
parser (ocamlyacc) generators, a pre-processor pretty-printer (camlp4) and a
documentation generator (ocamlidoc).

2. Description

This Xcode plugin alow you to :

create a Objective Caml projet or target with Xcode

add filesto thistarget like you do for a C program

modify the OCaml compiler or linker settings through the Xcode's build-in build setting GUI.
adding alibrary in library build phase of a OCaml target

syntax higlighting

use ocamllex and ocamlyacc

use of the native compiler (select architecture "ppc" instead of the default "ocaml™)

However, asit'sabetaversion, it doesn't support yet :

dependance between source files (just must put them manually in the good order)
run the complied program from Xcode (you must use the terminal)

ocamlp4 preprocessor

mixing OCaml and C code

debugging from Xcode (but possible with direct use of ocamldebug)

3. Screen shots (click to enlarge)

eoeé

006 ) main.ml - Test Project o

[ :!'\ 1 | '.qTesluselih

[=[&] 1] [mTestdepend %) [ Testdepend 4] [ Debug ) K\ ﬁ >

Groups & Files
w 75 Test Project
__‘ str.ema
) main.ml
T lib.ml
; test-depend

Build | Run
=
¥ ® Building >
am st depend.build/ Objects-normal/ppc/main.cma

M test-lib
M test.cma

v(E) Targets
w M Test depend
¥ [ Compile Sources (2)

v W Test use lib
W Test lib
¥ [ Compile Sources (1)

S mainmi:8:1 3 mhebllo) 3

on

7 libeml
= 5| open strj;
main.ml

7 13

& Lib.hebllo ()55
9

10| let foo = fun x ¥

x4y in
11| split (regexp *,") “ana,bbb,coc 5
) main.ml 2

v Testlib
¥ [ Compile Sources (1)

0 libeml

¥ < Executables
# Test depend
4 Test use lib
# Test lib
» B Errors and Warnings Build failed for target “Test depend” (1 error, 1 warning) QFailed 11 @1 /2
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Groups & Files

8086 Target "Test depend” Info

General | Build | Rules | Comments |

Configuration: ' Active Configuration (Debug)

J |

Collection: | Objective-Caml source col | C] Q

Setting Value
@ No labels

@ Principal

@ Arbitrary recursive types
@ Other OCaml flags

@ Debugging informations &

(W

@ No bound checking (=)
@ OCaml header search pa +camlimages
A Suspicious comments &
A Deprecated features ™
A Fragile pattern matchings [
A Partially applied functions @
A Labels omitted (=)
A Overriden methods ™
A Partial matches ™
A Non unit statement i

ce———————"—————x. |

Edit | Based on: None B @

Turn assertion checking off: assertions are not compiled.
[CCAML_NOASSERT, -noassert]

A

Errors & warnings, syntax coloration

® O ® Target "Test depend” Info

Compiler build Settings

" General [ Build | Rules | Comments |

Cenfiguration: ~ Active Configuration (Debug) ¥ C]

Collection: | OCaml linker B @

Setting Value
@ Output type Executable
& Thread Model No Threads

& Custom Runtime

@ Link All

@ No autolink

@ Other OCaml linker flags
@ OCaml library search path

aa

- Edit | Basedon: None :‘ @

This is a listincluded libraries (.cma) when linking
Objective-Caml program. Libraries are delimited by
whitespace. [OCAML_LIBRARIES]

Linker build Settings

4. Download & Install

Requirement :

. Xcode 2.2 (which itself run only on Mac OS X 10.4.x).

008 Assistant

.; New Target

P Special Targets
P BSD
P Carbon
P Cocoa
b Java
P Kernel Extension
P Legacy
¥ OoCaml
Shell Teol
Static Library

-~

—
Cancel ) Previous

Next

OCaml targets

.« Objective Caml development tools 3.08.3 or later (available here).

To install the plugin, you have to put the following filesin your Library folder or in the system Library

folder :

. OCam Pl ugi n. pbpl uginin:

Li brary/ Appl i cati on Support/ Appl e/ Devel oper Tool s/ Pl ug-i ns/

. Target templatesin:

Li brary/ Applicati on Support/ Appl e/ Devel oper Tool s/ Target Tenpl at es/

OCam /

. Project templatesin :

Li brary/ Applicati on Support/ Appl e/ Devel oper Tool s/ Proj ect Tenpl at es/

OCam /

5. Some Current Tasks

TODO

6. Source Code
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Objective Caml Plugin for Xcode

The source code is distributed under the GPL license.

Download the source code.

Copyright © 2005 Damien Bobillot, E-Mail : damien.bobillot.2002_ocamlplugin CHEZ m4x.org

http://maxao.free.fr/xcode-ocaml-plugin/ (4 of 4)5/4/06 2:42 PM


http://maxao.free.fr/xcode-ocaml-plugin/OCamlPlugin-source.zip
mailto:damien.bobillot.2002_ocamlplugin CHEZ m4x.org?Subject=%5bOCamlPlugin%5d%20

http://maxao.free.fr/xcode-ocaml-plugin/ocamlplugin-groups-files.png

eoo
[ o SNE | ] :mTEEtUSE lib

Croups & Files

v g Test Project
 str.cma

A

5 main.ml
= lib.ml
i test-depend
M test-lib
M test.cma
w (&) Targets
w M Test depend
w || Compile Sources (2) i
“ lib.ml
S main.ml
TETEEIUSE lib
B Test lib
w || Compile Sources (1)
4 main.ml
w B Test lib |
v || Compile Sources (1)
9 lib.ml
v b Executables
s Test depend
4 Test use lib
% Test lib
pf@ Errors and Warnings

http://maxao.free.fr/xcode-ocaml-plugin/ocamlplugin-groups-files.png5/4/06 2:42 PM



http://maxao.free.fr/xcode-ocaml-plugin/ocaml plugin-errors.png

OO Y main.ml - Test Project (= ]
[ m 1 ] [ M Test depend H .[*Test depend H [ Debug H "(\ ﬁ »~ @
Croups & Files [ Run
Tﬁ Test Project |H
jl str.cma 1 ¥ @ Building target “Test depend” — (1 error, 1 warning)
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12
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Setting Value
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& Thread Model No Threads :

OCaml Libraries str.cma

@ Custom Runtime
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