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Introduction

Zope is an open source web application framework. It has three distinct audiences:

 Site Managers — individuals who use of Zope's "out of the box" features to build websites. This audience is interested
in making use of Zope's existing array of features to create content management solutions. They will likely make heavy
use of "through the web" scripting using DTML, Page Templates, and Python Scripts as well as (of course) HTML and
XML. They are generally less concerned about code reuse than the speed with which they can create a custom
application or website.

 Developers — individuals who wish to extend Zope to create highly customized solutions. This audience is likely
interested in creating highly reusable custom code that makes Zope do something new and interesting.

 Administrators — individuals responsible for keeping a Zope site running and performing installations and upgrades.

This guide is intended to document Zope for the second audience, developers, as defined above. If you fit more into
the "user" audience defined above, you'll probably want to start by reading The Zope Book . If you fit more into the
"administrator" audience defined above, you'll likely be interested in The Zope Administrator's Guide , although it is
currently unfinished.

Throughout this guide, it is assumed that you know how to program in the Python programming language. Most of the
examples in this guide will be in Python. There are a number of great resources and books for learning Python; the
best online resource is the Python.org web site and many books can be found on the shelves of your local bookstore.

This book describes Zope's services to the developer from a hands on, example-oriented standpoint. This book is not a
complete reference to the Zope API, but rather a practical guide to applying Zope's services to develop and deploy your
own web applications. This book covers the following topics:

 Components and Interfaces — Zope is moving toward a component-centric development model. This chapter
describes the new component model in Zope and how Zope components are described through interfaces.

 Object Publishing — Developing applications for Zope involves more than just creating a component, that component
must be publishable on the web. This chapter describes publication, and how your components need to be designed to
be published.

 Zope Products — New Zope components are distributed and installed in packages called "Products". This chapter
explains Products in detail.

 Persistent Components — Zope provides a built-in, transparent Python object database called ZODB. This chapter
describes how to create persistent components, and how they work in conjunction with the ZODB.

 Acquisition — Zope relies heavily on a dynamic technique called acquisition. This chapter explores acquisition
thoroughly.

 Security — When your component is used by many different people through the web, security becomes a big concern.
This chapter describes Zope's security API and how you can use it to make security assertions about your object.

 Debugging and Testing — Zope has built in debugging and testing support. This chapter describes these facilities
and how you can debug and test your components.
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Chapter 1: Components and Interfaces

Zope is becoming a component system. Zope components will be Python objects with interfaces that describe them.
Right now only some of the Zope code base uses interfaces. In coming releases more and more of Zope will include
interfaces. As a Zope developer you can use interfaces right now to build your Zope components.

Zope Components

Components are objects that are associated with interfaces. An interface is a Python object that describes how you
work with other Python objects. In this chapter, you'll see some simple examples of creating components, and a
description of interfaces and how they work.

Here is a very simple component that says hello. Like all components, this one generally consists of two pieces, an
interface, and an implementation:

from Interface import Base

class Hello(Base):
    """ The Hello interface provides greetings. """

    def hello(self, name):
        """ Say hello to the name """

class HelloComponent:

    __implements__ = Hello

    def hello(self, name):
        return "hello %s!" % name

Chris Gray - Aug. 23, 2002 12:44 pm:
 This information and these sorts of examples as presented here by themselves are all but useless to someone
 very new to Zope development. Where do these classes go? How do I install them in Zope? How do you
 instantiate the classes? How do you access the instantiations? How can I experiment with this code? You seem
 to be presenting all the high-level information without any practical information on how you actually put it
 to use. The equivalent would be a beginner's book on Python that assumed you would read the source code for
 the interpreter to discover how to invoke it. It seems to me there is a large gap between what you would
 learn from the Zope Book and what you need to make use of the information presented here.
Anonymous User - Oct. 3, 2002 5:15 am:
 I must say I have to agree with Chris.
 A few days ago I picked up a PHP book, and in 20 minutes I was up and running with my first PHP code
 snippets.
 I'm keen to choose Zope because I've been using Python for while but all this documentation is so nebulous!
 I've been reading for days and am still totally vague as to how to get even something elementary happening.
 I know there are fabulous people behind Zope and Python. I wish they could hear comments such as those of
 Chris'.
Anonymous User - Oct. 4, 2002 12:29 pm:
 I'm sure you were up and running quickly with PHP. But it's likely that you could have been up and running in
 Zope as well in the same amount of time by reading the Zope Book. My advice is to not read this guide until
 you've thoroughly read the Zope Book and done a little Zope development.
 Zope is loosely the equivalent of PHP, Apache, and Oracle wrapped up into a single piece of software, so it
 makes sense that it would take more time to grok than straight PHP. That said, there is a gap between the
 Zope Book and this guide. It's likely that that gap will need to be filled by 3rd-party published books.
Anonymous User - Nov. 11, 2002 3:39 am:
 New developers can be attracted to hacking code, by allowing them to see the key points of technology are.
 With this example as many other ones, -> zope book, web,
 there is alot of information missing, as one can learn from inferred data from other places. This just sucks.
 I love python, because it is consice, to the point,
 with this stuff, its just superfrustrating. very many people i know gave up, because they wanted all the
 details, and all they were given is a gobs of vague ideas, and some code that did not relate, as in between
 examples, so it was hard to make out what the hell is going on.
Anonymous User - Dec. 3, 2002 1:06 am:
 The COM OFF button rules.
exdesign - Jan. 9, 2003 10:31 pm:
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 Just opened __init__.py in /lib/python/Interface for Zope 2.6.0. It says:�
 <begin quote from /lib/python/Interface/__init__.py>�
 This package implements the Python "scarecrow" proposal.�
 The package exports a single name, 'Interface' directly. Interface
 is used to create an interface with a class statement, as in:�
   from Interface import Interface�
   class IMyInterface(Interface):
     '''Interface documentation
     '''�
     def meth(arg1, arg2):
         '''Documentation for meth
         '''�
     # Note that there is no self argument�
 To find out what you can do with interfaces, see the interface
 interface, IInterface in the IInterface module.�
 <snip>�
 Revision information:
 $Id: __init__.py,v 1.9 2002/08/14 21:35:32 mj Exp $
 """�
 from _Interface import Interface
 from Attribute import Attribute
 Base = Interface # XXX We need to stamp out Base usage�
 <end>�
 From this I infer that this page is not only nebulous, but very much out of date; both the self arguments and
 the use of the Base term are deprecated.
Anonymous User - May 4, 2003 5:59 pm:
 Zope documentation started out opaque and it's only gotten foggier. Perhaps comments could be indented, small
 or on an extra column
Anonymous User - Aug. 13, 2003 4:31 am:
 Is this standard Python or a Zope extension to Python? Can't find anything related to Interface on
 www.python.org.
Anonymous User - Aug. 15, 2003 8:04 pm:
 I concur. I love Python for its economy and eloquence and would therefore love to use Zope, but the
 documentation needs to get better. Just spent 4 hours poring over it and still do not understand how I would
 start to structure my data for the company website I would like to use as a testbed. The Zope Book spends to
 much time on basics and building blocks, without at single complete example. Where is the well documented and
 commented 'pet store' style app? All that comes with Zope is a one page shopping cart.

Let's take a look at this step by step. Here, you see two Python class statements. The first statement creates the
interface , and the second statement creates the implementation .

The first class statement creates the Hello interface. This interface describes one method, called hello . Notice
that there is no implementation for this method, interfaces do not define behavior, they just describe a specification.

The second class statement creates the HelloComponent class. This class is the actual component that does
what Hello describes . This is usualy referred to as the implementation of Hello . In order for you to know what
interfaces HelloComponent implements, it must somehow associate itself with an interface. The __implements__
class attribute does just that. It says, "I implement these interfaces". In this case, HelloComponent asserts that it
implements one interface, Hello .

The interface describes how you would work with the object, but it doesn't dictate how that description is implemented.
For example, here's a more complex implementation of the Hello interface:

import xmlrpclib
class XMLRPCHello:

    __implements__ = Hello

    def hello(self, name):
        """
        Delegates the hello call to a remote object using XML-RPC.
        """
        s = xmlrpclib.Server('http://www.zope.org/')
        return s.hello(name)

This component contacts a remote server and gets its hello greeting from a remote component.
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And that's all there is to components, really. The rest of this chapter describes interfaces and how you can work with
them from the perspective of components. In Chapter 3, we'll put all this together into a Zope product.

Python Interfaces

Interface describe the behavior of an object by containing useful information about the object. This information
includes:

 •  Prose documentation about the object. In Python terms, this is called the "doc string" of the interface. In this
element, you describe how the object works in prose language and any other useful information about the object.

 •  Descriptions of attributes. Attribute descriptions include the name of the attribute and prose documentation
describing the attributes usage.

 •  Descriptions of methods. Method descriptions can include:

 •  Prose "doc string" documentation about the method and its usage.

 •  A sequence of parameter objects that describes the parameters expected by the method.

 •  Optional tagged data. Interface objects (and their attributes, methods, and method parameters) can have
optional, application specific tagged data associated with them. Examples uses for this are security assertions,
pre/post conditions, unit tests, and other possible information you may want to associate with an Interface or its
attributes.

Not all of this information is mandatory. For example, you may only want the methods of your interface to have prose
documentation and not describe the arguments of the method in exact detail. Interface objects are flexible and let you
give or take any of these components.

Why Use Interfaces?

Interfaces solve a number of problems that arise while developing large systems with lots of developers.

 •  Developers waste a lot of time looking at the source code of your system to figure out how objects work. This is
even worse if someone else has already wasted their time doing the same thing.

 •  Developers who are new to your system may misunderstand how your object works, causing, and possibly
propagating, usage errors.

 •  Because an object's interface is inferred from the source, developers may end up using methods and attributes
that are meant for "internal use only".

 •  Code inspection can be hard, and very discouraging to novice programmers trying to understand code written by
gurus.

Interfaces try to solve these problems by providing a way for you to describe how to use an object, and a mechanism
for discovering that description.

Creating Interfaces
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The first step to creating a component, as you've been shown, is to create an interface.

Interface objects can be conveniently constructed using the Python class statement. Keep in mind that this syntax
can be a little misleading, because interfaces are not classes. It is important to understand that using Python's class
syntax is just a convenience, and that the resulting object is an interface , not a class.

To create an interface object using Python's class syntax, create a Python class that subclasses from 'Interface.Base':

from Interface import Base

class Hello(Base):

    def hello(self, name):
        """ Say hello to the world """

Anonymous User - Oct. 25, 2002 6:00 pm:
 'from Interface import Base' SHOULD BE 'from Interface import Interface'. From the __init__.py file of the
 Interface package: Base = Interface # XXX We need to stamp out Base usage.
Anonymous User - Jan. 5, 2003 8:59 am:
 Could you mention that Interface.Base is a Zope module. Im a java/c++ developer trying to adopt zope as a
 platform. I would be useful to mention that Interface.Base is zope specific and not something from the python
 relm.
Anonymous User - Jan. 5, 2003 9:01 am:
 it's me again. the Word interface is used to describe constructs in some languages (like Java and virutal
 classes in C++) What could help here is a pointer back to the API guide for Interface.

This interface does not implement behavior for its methods, it just describes an interface that a typical "Hello" object
would realize. By subclassing the Interface.Base interface, the resulting object Hello is an interface object. The
Python interpreter confirms this:

>>> Hello
<Interface Hello at 812cbd4>

Now, you can associate the Hello Interface with your new, concrete class in which you define your user behavior. For
example:

class HelloComponent:

    __implements__ = Hello

    def hello(self, name):
        return "Hello %s!" % name

This new class, HelloComponent is a concrete class that implements the Hello interface. A class can realize more
than one interface. For example, say you had an interface called Item that described how an object worked as an
item in a "Container" object. If you wanted to assert that HelloComponent instances realized the Item interface as
well as Hello , you can provide a sequence of Interface objects to the HelloComponent class:

class HelloComponent:

    __implements__ = Hello, Item

This __implements__ attribute is called an interface assertion . An interface assertion can be either an interface, or
a sequence of interface assertions. Here's a more complex example:

class Sandwich:

    __implements__ = (Food, (Nourishing, Delicious), (GetsStaleQuickly, 
                     (EdibleWithHands, GoodForLunch)))

Interface assertions allow complex nesting of interfaces. This is mostly useful when you wish to assert that your class
implements some specific interfaces, along with whatever interfaces your base class implements:

class Sandwich(Food):
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    __implements__ = (EdibleWithHands, GoodForLunch, Food.__implements__)

Take care before you assert that your class implements the interfaces of your base classes.

The Interface Model

Interfaces can extend other interfaces. For example, let's extend the Hello interface by adding an additional method:

class SmartHello(Hello):
    """  A Hello object that remembers who it's greeted """

    def lastGreeted(self):
        """ Returns the name of the last person greeted. """

SmartHello extends the Hello interface. It does this by using the same syntax a class would use to subclass
another class.

Now, you can ask the SmartHello for a list of the interfaces it extends with 'getBases':

>>> SmartHello.getBases()
[<interface Hello at 80c72c8>]

Anonymous User - May 29, 2002 11:32 am:
 so, 'getBases' is a method of class *base* from 'interface' package, isn't it ?

An interface can extend any number of other interfaces, and getBases will return that list of interfaces for you. If you
want to know if SmartHello extends any other interface, you could call getBases and search through the list, but a
convenience method called extends is provided that returns true or false for this purpose:

>>> SmartHello.extends(Hello)
1
>>> SmartHello.extends(Sandwich)
0
>>>

Here you can see extends can be used to determine if one interface extends another.

You may notice a similarity between interfaces extending from other interfaces and classes sub-classing from other
classes. This is a similar concept, but the two should not be considered equal. There is no assumption that classes and
interfaces exist in a one to one relationship; one class may implement several interfaces, and a class may not
implement its base classes's interfaces.

The distinction between a class and an interface should always be kept clear. The purpose of a class is to share the
implementation of how an object works. The purpose of an interface is to document how to work with an object, not
how the object is implemented. It is possible to have several different classes with very different implementations
realize the same interface. Because of this, interfaces and classes should never be confused.

Querying an Interface

Interfaces can be queried for information. The simplest case is to ask an interface the names of all the various interface
items it describes. From the Python interpreter, for example, you can walk right up to an interface and ask it for its
names :

>>> User.names()
['getUserName', 'getFavoriteColor', 'getPassword']

Anonymous User - Nov. 18, 2002 11:39 pm:
 Where did User come from? This might be better using Hello, or SmartHello.
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Interfaces can also give you more interesting information about their items. Interface objects can return a list of
(name, description) tuples about their items by calling the namesAndDescriptions method.

For example:

>>> User.namesAndDescriptions()
[('getUserName', <Interface.Method.Method instance at 80f38f0>),
('getFavoriteColor', <Interface.Method.Method instance at 80b24f0>),
('getPassword', <Interface.Method.Method instance at 80fded8>)]

As you can see, the "description" of the Interface's three items in these cases are all Method objects. Description
objects can be either Attribute or Method objects. Attributes, methods, and interface objects implement the
following interface:

'getName()' -- Returns the name of the object.

'getDoc()' -- Returns the documentation for the object.

Anonymous User - May 29, 2002 11:42 am:
 which items have implicitly these 2 methods in Hello interface ? ?

Method objects provide a way to describe rich meta-data about Python methods. Method objects have the following
methods:

getSignatureInfo() — Returns a dictionary describing the method parameters.

getSignatureString() — Returns a human-readable string representation of the method's signature.

For example:

>>> m=User.namesAndDescriptions()[0][1]
>>> m
<Interface.Method.Method instance at 80f38f0>
>>> m.getSignatureString()
'(fullName=1)'
>>> m.getSignatureInfo()   
{'varargs': None, 'kwargs': None, 'optional': {'fullName': 1}, 
'required': (), 'positional': ('fullName',)}  

You can use getSignatureInfo to find out the names and types of the method parameters.

Checking Implementation

You can ask an interface if a certain class or instance that you hand it implements that interface. For example, say you
want to know if instances of the HelloComponent class implement 'Hello':

Hello.implementedByInstancesOf(HelloComponent)

icemac - Apr. 9, 2003 9:12 am:
 now, as of Zope 2.6.1 it is:
 isImplementedByInstancesOf

This is a true expression. If you had an instance of HelloComponent , you can also ask the interface if that instance
implements the interface:

Hello.implementedBy(my_hello_instance)

icemac - Apr. 9, 2003 9:13 am:
 see above:
 isImplementedBy
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This would also return true if my_hello_instance was an instance of HelloComponent , or any other class that
implemented the Hello Interface.

Conclusion

Interfaces provide a simple way to describe your Python objects. By using interfaces you document your objects'
capabilities. As Zope becomes more component oriented, your objects will fit right in. While components and interfaces
are forward looking technologies, they are useful today for documentation and verification.
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Chapter 2: Object Publishing

Introduction

Zope puts your objects on the web. This is called object publishing . One of Zope's unique characteristics is the way it
allows you to walk up to your objects and call methods on them with simple URLs. In addition to HTTP, Zope makes
your objects available to other network protocols including FTP, WebDAV and XML-RPC.

In this chapter you'll find out exactly how Zope publishes objects. You'll learn all you need to know in order to design
your objects for web publishing.

HTTP Publishing

When you contact Zope with a web browser, your browser sends an HTTP request to Zope's web server. After the
request is completely received, it is processed by ZPublisher , which is Zope's object publisher. ZPublisher is a
kind of light-weight ORB (Object Request Broker). It takes the request and locates an object to handle the request. The
publisher uses the request URL as a map to locate the published object. Finding an object to handle the request is
called traversal , since the publisher moves from object to object as it looks for the right one. Once the published object
is found, the publisher calls a method on the published object, passing it parameters as necessary. The publisher uses
information in the request to determine which method to call, and what parameters to pass. The process of extracting
parameters from the request is called argument marshalling . The published object then returns a response, which is
passed back to Zope's web server. The web server, then passes the response back to your web browser.

The publishing process is summarized in Figure 2-1

Figure 2-1 Object publishing

Typically the published object is a persistent object that the published module loads from the ZODB. See Chapter 4 for
more information on the ZODB.
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This chapter will cover all the steps of object publishing in detail. To summarize, object publishing consists of the main
steps:

1. The client sends a request to the publisher

2. The publisher locates the published object using the request URL as a map.

3. The publisher calls the published object with arguments from the request.

4. The publisher interprets and returns the results to the client.

The chapter will also cover all the technical details, special cases and extra-steps that this list glosses over.

URL Traversal

Traversal is the process the publisher uses to locate the published object. Typically the publisher locates the published
object by walking along the URL. Take for example a collection of objects:

class Classification:
    ...

class Animal:
    ...

    def screech(self, ...):
        ...

vertebrates=Classification(...)
vertebrates.mammals=Classification(...)
vertebrates.reptiles=Classification(...)
vertebrates.mammals.monkey=Animal(...)
vertebrates.mammals.dog=Animal(...)
vertebrates.reptiles.lizard=Animal(...)

Anonymous User - June 1, 2003 2:13 am:
 class Classification:
     ...�
 class Animal:
     ...�
     def screech(self, ...):
         ...�
 vertebrates=Classification(...)
 vertebrates.mammals=Classification(...)
 vertebrates.reptiles=Classification(...)
 vertebrates.mammals.monkey=Animal(...)
 vertebrates.mammals.dog=Animal(...)
 vertebrates.reptiles.lizard=Animal(...)

This collection of objects forms an object hierarchy. Using Zope you can publish objects with URLs. For example, the
URL http://zope/vertebrates/mammals/monkey/screech , will traverse the object hierarchy, find the
monkey object and call its screech method.
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Figure 2-2 Traversal path through an object hierarchy

The publisher starts from the root object and takes each step in the URL as a key to locate the next object. It moves to
the next object and continues to move from object to object using the URL as a guide.

Typically the next object is a sub-object of the current object that is named by the path segment. So in the example
above, when the publisher gets to the vertebrates object, the next path segment is "mammals", and this tells the
publisher to look for a sub-object of the current object with that name. Traversal stops when Zope comes to the end of
the URL. If the final object is found, then it is published, otherwise an error is returned.

Now let's take a more rigorous look at traversal.

Traversal Interfaces

Zope defines interfaces for publishable objects, and publishable modules.

When you are developing for Zope you almost always use the Zope package as your published module. However, if
you are using ZPublisher outside of Zope you'll be interested in the published module interface.

Publishable Object Requirements

Zope has few restrictions on publishable objects. The basic rule is that the object must have a doc string. This
requirement goes for method objects too.

Another requirement is that a publishable object must not have a name that begin with an underscore. These two
restrictions are designed to keep private objects from being published.

Finally, published objects cannot be Python module objects.

Traversal Methods
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