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Introduction 
This document outlines a proposed code generation framework for TYPO3 V5 project. The framework will 
allow the rapid creation and management of PHP and other code. 
 
The rationale behind this is to create a model for TYPO3 so that standard parts of TYPO3 can be created, 
changed, and removed quickly and easily. This will allow fast prototyping and improve the efficiency of the 
TYPO3 developers and the structure of the code. 

What is code generation? 
Code generation converts some kind of meta-language or a set of instructions into executable code. The 
meta-language can take the form of a configuration Ð e.g. XMI, the XML representation of UML Ð or of 
instructions written in code Ð e.g. a PHP script. Ideally, a code generator would support both so that code 
can be generated from configuration (XML) and generated from scripts (PHP). 
 
The most attractive type of generation is round-trip Ð converting from a meta-language to code and reading 
back from code to a meta-language. This allows the coder to use the meta-language to perform common or 
tedious tasks but to edit the code directly and have the changes reflected in the meta-language. 
 
This kind of tool is particularly effective during the prototyping stage of development, where only proof-of-
concepts are needed. The ability to generate the proof-of-concept more quickly and using a formal model 
will, I believe, allow the TYPO3 developers to share ideas more rapidly and effectively. 
 
This documents outlines a proposed framework for the generation of PHP code. This first sections consider 
existing tools and outline the architecture of the proposed framework; examples are included later on. 

Existing code generation and related tools 
Looking at existing tools (e.g. http://www.codegeneration.net/generators-by-language.php?language=22) we 
can see several possibly solutions but, on brief inspection of some and a more detailed look at the others 
none seem quite suitable. Some have license issues (e.g. commercial), are not platform independent or don!t 
support PHP sufficiently. Several generators are only one-way, missing the essential round-trip features we 
need. 
 
A notable framework is CakePHP which began as a port of Ruby on Rail to PHP and is specifically for web 
applications. This isn!t designed for generating code and, as far as I can see doesn!t actually generate the 
code, meaning that it could be a useful framework for the code generation to support (see Proposed and 
possible features). 
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The GUI generators are useful in that we can model in UML (see below) and generate code from these 
models. However, purely GUI generators are not attractive because they cannot be run on the command line 
Ð a common working environment for some TYPO3 developers. 
 
In summary, I have been unable to find any suitable code generation tools and so I propose the TYPO3 
community builds one. 

UML modeling   
UML modeling efficiently communicates the structure of code and UML-based code generators are extremely 
effective ways to work. I have been unable to find any suitable UML code generators but there are several 
UML tools, many of which support the XMI standard which describes UML in XML. See: 
(http://www.omg.org/technology/documents/formal/xmi.htm). 
 
See also http://en.wikipedia.org/wiki/List_of_UML_tools.  
 
The proposed solution is to support XMI so that any tool can be used. We can then write plugins for the UML 
tools and for platforms like Eclipse to provide a GUI to the framework. 
 

Architecture of the framework 
I propose we develop a purely PHP framework for generating PHP code and use this to generate large 
amounts of prototype and final code for TYPO3 V5. The framework would be primarily command-line based 
but with the possibility of writing plugins for platforms such as Eclipse. 
 
The overall architecture is split into three parts: 

- PHP - the actual PHP, either generated or ready to be read in by a parser 
- Model - a model of the PHP a some meta-model, either generated by parsing the PHP or created by 

one of the controller interfaces 
- Controllers - a set of generic interfaces will be created - e.g. command-line, PHP API 

 
It is essential to keep the encapsulation of each layer - for example, the controllers will never render PHP 
directly but will always pass messages to the model which will in turn is used to generate the PHP. 

The models 
The models are a faithful Object model of their respective domains, starting with the bottom level of PHP, 
then TYPO3 objects and finally, the meta-TYPO3 model. 

 
PHP Model Ð Complete OO representation of PHP. E.g. PHPType_Class. 
 
TYPO3 Model Ð OO representation of the types of file and class in TYPO3. E.g. T3Type_plugin, 
T3Type_BEClass. Uses the PHP model. 
 
Meta-TYPO3 model - Very high-level objects in TYPO3 that would enable us to model and to make 
generic sections of the site in one go. E.g. T3MetaType_extension 

 
It is important to realize that these models (classes) are not actually used when TYPO3 is running, but are 
used to create the classes that TYPO3 is made up of. We would have a model for things like a backend 
module, a TYPO3 service, and a TYPO3 plugin and so on Ð and each model would allow us to generate a 
complete, working backend mode, server, or plugin.  
 
Admittedly, a model of TYPO3 now (V4.x.x) would be massively complex and time consuming to produce, 
but because version 5 aims to have a cleaner architecture it isn!t essential to create a complete model of 
version 4. 
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Round trip 
Complete round-trip code generation system is essential. I have previously experimented with one-way code 
generation (XMI to PHP) and, although it is very useful by itself, being about edit the code directly and 
refresh the model makes prototyping and developing much faster. 
 
If we add a generator to the architecture (above) when creating code then we can add a Parser for when 
we!re reading code and refreshing the model. 
 
Creating code: 

- Model !  Controller !  Generator !  PHP  
 
Reading code: 

- PHP !  Parser !  Controller !  Model 
 
Achieving this is actually quite simple: we just need to tokenize the PHP code and convert it to a model of 
PHP. 

Eclipse, Command line, and other human interfaces 
The core framework should be Pure PHP so that it can be run on any platform, but we should consider what 
interfaces we want to make available. 
 
An eclipse plugin could interact with the command-line or PHP interface to provide integrated eclipse 
support. 

Build and testing tools 
If we are generating lots of code Ð modules, libraries, etc Ð then we have the change to generate build and 
testing tools at the same time. This could allow us to add unit tests to all plugins or build scripts to and cli 
interfaces. 
 

Examples 
This sect ion descr ibes how som e t ypical tasks would be perform ed w it h such a code generat ion 
system .  I  have used a syntax sim ilar  t o Ruby on Rails for il lust rat ion only. The exam ples are 
given t o illust rate what  the system  could do but  not  necessarily  what  it  should do Ð com m ents 
are welcom eÉ  

Example Ð creating an extension 
Current ly, the k ickstar ter  generates a lot  of raw  PHP code which although working well in it self,  
m eans t hat  t he m odel under ly ing TYPO3 can never change without  considerable work to the 
kickstar t er  and ex ist ing extensions. 
 
I n addit ion, the k ickstart er is unable t o read- in changes m ade t o files and adding this 
funct ionalit y would be unnecessary if  we build t he proposed fram ework.   
 
As an exam ple of creat ing an extension,  the basic m ethod would be som ething like what  
follows.  (Please note that  th is is an exam ple API .)  
 

$myExt ensi on  = new TYPO3_Ext ensi on( ) ;  
$myExt ensi on- >add(  
 new TYPO3_Pl ugi n( Ôl i s t NewsI t emÕ)  
) ;  
$myExt ensi on- >add(  
 new TYPO3_Ser v i ce( Ôf i ndNewsI t emsÕ)  
) ;  
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Example Ð creating custom parts of extensions 
The fram ework can be extended so t hat  t he creat ion of plugins can be custom ised. For  
exam ple,  suppose we have a part icular  k ind of p lugin which overr ides all the piVar funct ions to 
use POST instead of GET. Generat ing this plugin could be as sim ple as:  
 

$myExt ensi on- >add(  
 new TYPO3_Post Onl yPl ugi n( Ôl i s t NewsI t emÕ)  
) ;  

I nstead of:  
$myExt ensi on- >add(  
 new TYPO3_Pl ugi n( Ôl i s t NewsI t emÕ)  
) ;  

 
Note that , com bined w ith t he abilit y to read- in t his would allow  users t o read- in, change table /  
class nam es and update the extension ent irely  autom at ically. 

Example Ð command line interface 
The Ruby on Rails interface generates sets of files using a generate command. E.g. the following would 
generate a model object tt_content and any other required code. 

. / scr i pt / gener at e model   t t _cont ent  
 
The following would generate a controller for tt_content 

. / scr i pt / gener at e cont r ol l er  t t _cont ent  
 
RoR is for building code for web applications, whereas I suggest that the lower-level code be generate as 
well. Because of this we would need to start with a lower level generator which will probably take an XMI file 
as one of its arguments: 

our Gener at or   c l ass  t ypo3. xmi  t 3l i b_di v  
 
At a higher level, the generator would make patterns of classes such as a plugin. The patterns could be 
defined in the xmi file or elsewhere: 

our Gener at or   pl ugi n t ypo3. xmi  t t _news 
 

Proposed and possible features 
 
The following features are required:  

¥ Pure PHP Ð w ill allow  cross-plat form   
¥ Generate PHP from  m eta- language ( XMI )  
¥ Generate a m eta- language (XMI )  from  PHP 
¥ Update PHP from  a changed m odel  

 
The following features would be nice:  

¥ Com pare code to m odel Ð integr it y  checking 
¥ DB st ructure support ,  so that  m odels can at tach them selves to tables without  any 

configurat ion Ð like Ruby on Rails 
 
The proposed fram ework could be used to add code generat ion to fram eworks such as 
CakePHP, Propel and phpCodeGenie which m ight  be used in TYPO3.  The great  advantage of 
generat ing code for these fram eworks is t hat ,  like the k ickstart er,  t he developers donÕt  need to 
understand the ent ire architecture or  know the com plete API . 
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Using the framework 
This sect ion out lines how the fram ework could be used on a day- to-day basis if  it  had t he 
features descr ibed above.  All the exam ples I  g ive here are com m and- line but  could be called 
by a GUI  wrapper. 

Prototyping a new library 
Suppose we were m aking a new em ail queuing and 
sending library  with t he classes em ailQueue,  
em ailNot if icat ion and em ailSender as in the diagram .  
The f irst  st ep would be t o create the digram  ( right )  in a 
UML tool which saves to XMI . 
 
One the classes are created, we run a com m and such 
as:  
 

gener at e  l i br ar y   emai l . xmi   
 
 
This would generate the following files and classes:  

emai l / c l ass. emai l Queue. php 
emai l / c l ass. emai l Not i f i cat i on. php 
emai l / c l ass. emai l Sender . php 

 
I f  we then edit  class.em ailQueue.php and add a funct ion:  

c l ass emai l Queue {  
 f unct i on addI t em( & $emai l )  {  
   / /  É 
 }  
}  

 
É run a com m and like:  

model    l i br ar y   emai l . xmi  emai l /  
 
É and refresh the UML editor,  we get  the changes diagram  
( right ) .  I n this way we can build up a com plex library  by 
hand-coding,  but  always be able to edit  it  at  the m eta-
language level ( UML) . 
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Creating a plugin 
To m ake a plugin we would first  have to m ake a m odel, such as 
the one shown here. This would declare which class nam es 
should be changed when the code is generated and which are 
not .   
 
Once the m odel is ready,  m aking a new plugin would be done 
using:  
 

gener at e  pl ugi n  t ypo3. xmi  myext  pi 3 
 
Which would create the files /  classes:  

pi 3/ c l ass. t x_myext _pi 3. php 
pi 3/ c l ass. t x_myext _pi 3_hel per . php 

 
And would alt er the f iles:  

ext _l ocal conf . php 
ext _t abl es. php 

 
Creat ing code like t his would probably  require som e ext ra script ing t o add t he ent ries to 
ext_localconf and ext_table. 
 
You would then be able to edit  the plugin,  and run:  

model    pl ugi n  myext  pi 3 
 
É to generate or  refresh the m odel. 
 

Creating an extension 
An extension is a com binat ion of sm aller  m odels Ð 
plugins,  m odules,  click-m enu it em s,  serv icesÉ  
 
To create an extension, we would need som e kind of 
extension configurat ion which sets t he num ber of 
plugins,  m odules and so on.  This would be read in and 
used to execute a series of generate com m ands:  
 

gener at e  ext ens i on. skel   t ypo3. xmi  newExt ensi on 
gener at e  pl ugi n  t ypo3. xmi  newExt ensi on pi 1 
gener at e  pl ugi n  t ypo3. xmi  newExt ensi on pi 2 
gener at e  modul e  t ypo3. xmi  newExt ensi on mod1 
gener at e  ser v i ce  t ypo3. xmi  newExt ensi on sv1 
É 

 
Refreshing the m odel would be som ething like:  

model    ext    t ypo3. xmi  newExt ensi on 
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NextÉ  
I  have already been able to create a com plete PHP m odel of PHP Ð that  is, a set  of obj ects that  
perfect ly  m odel the PHP language,  its classes,  funct ions,  variables etc.  
 
Based on t his and som e other  work, the rest  of t his fram ework not  only looks possible but  
actually  quit e st raight forward to build. 
 
I  welcom e com m ent ,  suggest ions and correct ionsÉ  
 
 
 
 
 
 

 
 
 
 
 

 
 
 


