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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 TYPOS3 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 Be.g. XMI, the XML representation of UML D or of
instructions written in code B 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 B 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, | 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 | 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
Pa common working environment for some TYPO3 developers.

In summary, | have been unable to find any suitable code generation tools and so | 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. | 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://lwww.omg.org/technology/documents/formal/xmi.htm).

See also http://en.wikipedia.org/wiki/List_of UML_tools.

The proposed solution is to support XMl 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

| 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 B Complete OO representation of PHP. E.g. PHPType_Class.

TYPO3 Model B OO representation of the types of file and class in TYPO3. E.g. T3Type_plugin,
T3Type_BECIass. 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 TYPOS3 service, and a TYPOS3 plugin and so on B 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. | 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
welre 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 B modules, libraries, etc Bthen 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 section describes how some typical tasks would be performed with such a code generation
system. | have used a syntax similar to Ruby on Rails for illustration only. The examples are
given to illustrate what the system could do but not necessarily what it should do b comments
are welcomeE

Example B creating an extension

Currently, the kickstarter generates a lot of raw PHP code which although working well in itself,
means that the model underlying TYPO3 can never change without considerable work to the
kickstarter and existing extensions.

In addition, the kickstarter is unable to read-in changes made to files and adding this
functionality would be unnecessary if we build the proposed framework.

As an example of creating an extension, the basic method would be something like what
follows. (Please note that this is an example API.)

$nyExt ensi on = new TYPO3_Ext ensi on();
$nyExt ensi on- >add( _ ~
new TYPO3_Pl ugi n(A i st Newsl t en0)
s
$nyExt ensi on->add( ~
new TYPO3_Servi ce(OFi ndNewsl t ensO)

)
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Example B creating custom parts of extensions

The framework can be extended so that the creation of plugins can be customised. For
example, suppose we have a particular kind of plugin which overrides all the piVar functions to
use POST instead of GET. Generating this plugin could be as simple as:

$nmy Ext ensi on- >add( A ~
new TYPO3_Post Onl yPl ugi n( A i st Newsl t en0)
)L
Instead of:

$nyExt ensi on- >add( _ ~
new TYPO3_Pl ugi n(A i st Newsl t en0)
)L

Note that, combined with the ability to read-in this would allow users to read-in, change table /
class names and update the extension entirely automatically.

Example Bcommand 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.
| ./script/generate nodel tt_content |

The following would generate a controller for tt_content
| ./script/generate controller tt_content |

RoR is for building code for web applications, whereas | 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 XMl file
as one of its arguments:

| our Gener at or cl ass t ypo3. xmi t3lib_div |

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. xm tt _news |

Proposed and possible features

The following features are required:
¥ Pure PHP b will allow cross-platform
¥ Generate PHP from meta-language (XMI)
¥ Generate a meta-language (XMl) from PHP
¥ Update PHP from a changed model

The following features would be nice:
¥ Compare code to model B integrity checking
¥ DB structure support, so that models can attach themselves to tables without any
configuration b like Ruby on Rails

The proposed framework could be used to add code generation to frameworks such as
CakePHP, Propel and phpCodeGenie which might be used in TYPO3. The great advantage of
generating code for these frameworks is that, like the kickstarter, the developers don® need to
understand the entire architecture or know the complete API.
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Using the framework
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This section outlines how the framework could be used on a day-to-day basis if it had the
features described above. All the examples | give here are command-line but could be called

by a GUI wrapper.

Prototyping a new library

Suppose we were making a new email queuing and
sending library with the classes emailQueue,
emailNotification and emailSender as in the diagram.
The first step would be to create the digram (right) in a
UML tool which saves to XMI.

One the classes are created, we run a command such
as:

gener at e library emai | . xm

This would generate the following files and classes:

emailQueue

emailNotification

~ |emailSender

emai | / cl ass. emai | Queue. php
emai | / cl ass. emai | Noti ficati on. php
emai | / cl ass. emai | Sender . php

If we then edit class.emailQueue.php and add a function:

cl ass enmni |l Queue {
function addltem & $email) {
Il E
}

}

Erun a command like:

| nodel library emai | . xm emai | /

Eand refresh the UML editor, we get the changes diagram
(right). In this way we can build up a complex library by
hand-coding, but always be able to edit it at the meta-
language level (UML).

emailQueue

+addltem()

“|lemailSender

emailNotification
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Creating a plugin
To make a plugin we would first have to make a model, such as
the one shown here. This would declare which class names

should be changed when the code is generated and which are
not.

Once the model is ready, making a new plugin would be done
using:
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tslib_pibase

| gener at e pl ugi n t ypo3. xm nyext pi3

Which would create the files / classes:

pi 3/ cl ass. t x_nyext _pi 3. php
pi 3/ cl ass. t x_nyext _pi 3_hel per. php

And would alter the files:

plugin

tx_protoPlugin

V
tx_protoPlugin_helper

ext | ocal conf. php
ext tabl es. php

Creating code like this would probably require some extra scripting to add the entries to

ext_localconf and ext_table.

You would then be able to edit the plugin, and run:

| nodel pl ugi n nyext pi3

Eto generate or refresh the model.

Creating an extension

An e.xtension isa com binationlof smaller m od’els b ] ]
plugins, modules, click-menu items, servicesk plugin L. —| extension.skel
To create an extension, we would need some kind of —
extension configuration which sets the number of module
plugins, modules and so on. This would be read in and
used to execute a series of generate commands:
gener at e ext ensi on. skel typo3. xm  newExt ensi on
gener at e pl ugi n t ypo3. xm newExt ensi on pi 1
gener at e pl ugi n t ypo3. xm newExt ensi on pi 2
gener at e nmodul e t ypo3. xm newExt ensi on nod1l
generate service t ypo3. xm newExt ensi on svl
E

Refreshing the model would be something like:

| nodel ext t ypo3. xm newExt ensi on
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NextE

| have already been able to create a complete PHP model of PHP b that is, a set of objects that
perfectly model the PHP language, its classes, functions, variables etc.

Based on this and some other work, the rest of this framework not only looks possible but
actually quite straightforward to build.

| welcome comment, suggestions and correctionsgE



