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Introduction

Plone (and the underlying software stack of Zope, CMF, and Archetypes) provides a powerful framework for web content management.  Features such as workflow, easy content type creation, sophisticated security mechanisms, and a consistent and easy-to-use UI make it possible for site developers to quickly implement complex and sophisticated site structures, coordinating the efforts of large numbers of content maintainers and editors.

Less completely explored, however, is the way in which these same features can be put to the end of organization management and team-centric collaboration.  When applied to these ends, the same features that make Plone an excellent choice for the management of web resources also empower Plone to be used for the management of human resources, both for tracking information about individuals and teams, and for providing those individuals and teams a toolkit for managing their own information and web content.

In particular, the CMFMember and TeamSpace products are useful in this regard.  CMFMember allows site developers to apply Plone's content management features to the management of members and member-related data, while TeamSpace allows developers to do the same for groups of members who need to work together to some shared end. This tutorial will explore these tools in some detail, by way of taking the attendees through the process of constructing an extranet site based on these tools.

The extranet products that we are constructing is called "Samplex". It is available for download from the "Collective" subversion repository on svn.plone.org.

Requirements

The first step in constructing our extranet, as with any software project, is to determine the requirements.  Rather than a detailed and rigorous specification, however, for the purposes of this tutorial a brief list of the most pertinent requirements will suffice:

· Custom member data properties

In addition to the default set of member properties that Plone requires, we will need to store a street address, a separate first and last name (instead of just 'fullname'), and a list of the teams that the member is associated with.

· Team membership management

We need to be able to define "teams", a basic unit of collaboration.  Teams need to be able to support the idea of active and inactive members.  Teams also need to be able to support varying levels of involvement; in our case, any given team member can either be a simple member of the team, or can be a team administrator.  Management of the team membership needs to be able to be delegated to the team administrators.

· Team collaboration spaces

Teams need to be able to have collaborative areas within the extranet.  Within these collaborative areas, known as teamspaces, active team members need to be able to manage content, much as they can by default in their own home folders.  Content should, by default, be editable by any active team members, with the option to specify certain pieces of content as only editable by the owner, or by team or system admins.  Finally, the visibility of content to non-team members needs to be able to be managed by the team members themselves.

· Team rosters

Members of the site need to be able to see a roster of the active members of each team.

Beyond these requirements, the product we develop should of course adhere to the regular set of best practices for Plone development, including the use of unit tests and the ability to deployment the system via an automated installation process.

Product Organization

Our product is laid out as follows:

/Samplex/

    /content/

contains custom content type definitions

    /docs/

contains product documentation

    /Extensions/

contains install method and any other required external methods

    /skins/

contains page templates, scripts, and other resources that need to be exposed via the CMF's skins mechanism

    /tests/

unit tests

    /workflows/

custom workflow definitions

    README.txt

introductory documentation

    __init__.py

product bootstrapping and initialization

    config.py

site-specific configuration information

    permissions.py

custom permissions declarations

    policies.py

contains customization policy registration code

    version.txt

specifies the product revision

Custom Member Class

The first requirement that we'll investigate is the custom member data properties.  Before we do so, however, a brief look at the CMFMember product is in order.

Plone manages the information associated with members of the site via the use of MemberData objects.  The member data properties managed via the MemberData tool, 'portal_memberdata', at the root of the Plone site.  The Membership tool, 'portal_membership', provides an interface for site developers to get access to the MemberData objects.

MemberData objects are persistent, i.e. they are pickled and stored in the ZODB, but they are rather like second-class citizens within the Plone world.  They are not visible, directly, through a browser, and can generally only be manipulated programmatically.  Also, any changes to the default set of member properties must be accompanied by concomitant changes to the join_form, the member preferences form, and the associated validation scripts.

CMFMember is a product that replaces the default Plone MemberData implementation with an entirely new one wherein the Member objects are actually full-fledged Archetypes-based content objects.  The MemberData tool is replaced with a MemberDataContainer, which is a BTree-based folder that contains all of the Member objects that have been created.  Because these are content objects, they are now browsable, like any other pieces of content.  Also, they are able to be linked to workflows, allowing for fine-grained security control and easily customizable behaviour with regard to member and member data processing.  Finally, the fact that they are Archetypes-based means that the member data properties are specified by an Archetypes schema, allowing Archetypes to automatically generate user interface and validation layers for the objects.

The Samplex subclasses CMFMember's default Member class implementation.  This allows us to add behaviour and make schema modifications without the need for us to make any changes to the CMFMember product itself.

Our custom member class, SamplexMember, is implemented in the /content/member.py file.  The implementation is very thin; most of the functionality comes from the (NOT thin!) BaseMember base class that is in the CMFMember product.  All that our custom class does is redefine a portion of the default schema, modifying some of the default fields (e.g. 'fullname' is now computed from 'firstname' and 'lastname'), and adding fields of our own (to support storing the member's address and reporting the member's active team memberships).  The only methods that are defined on the SamplexMember class are 'computeFullname' and 'getActiveTeams' , needed to support the ComputedFields that are defined in the schema.

It is important to use unit tests to verify that the behaviour of the custom Member class is as expected.  In the test_member.py file there is a TestMember test suite which checks that the 'active_teams' and 'fullname' computed fields are working correctly.

Custom Team Class

Plone ships with the GroupUserFolder product, which provides the ability to assign users to groups, allowing site administrators to manage permissions available to an entire group of users, rather than having to manage them for each user individually.  This suffices for many use-cases, but the simple users-are-associated-with-groups and groups-have-roles mechanism does not always suffice for modeling complex organizational structures.

The TeamSpace product was developed to help meet this need. TeamSpace's approach to the problem is similar to CMFMember's; Archetypes-based content types are defined which correspond to the logical constructs in an organization.  While CMFMember defines one primary type (Member), TeamSpace defines several:

Team

Represents a basic organizational unit; a folderish object that exists only withn the TeamsTool (portal_teams) and contains only TeamMembership objects.

TeamMembership

Represents a specific member's involvement with a team; a non-folderish (by default) object that exists only within Team objects.

TeamSpace

An area where the active members of one or more teams can collaborate (i.e. they have heightened priveleges); a folderish object that exists within the content area of a site.

TeamRoster

Provides a read-only view of the members of one or more teams; a non-folderish object that lives within the content area of the site, usually (but not necessarily) inside of a TeamSpace

Representing teams and team memberships as content objects provides the same advantages that it does for CMFMember; workflow can be used to assist in team management, and schemas can be created to define team- and team member-specific data sets.  Also, the Archetypes reference engine can be used to maintain the necessary relationships between Teams, TeamMemberships, TeamSpaces, TeamRosters, and Members.

For most of our needs, the default types defined in the TeamSpace product will suffice.  For illustrative purposes, the Team class (subclassing Team) has been subclassed as SamplexTeam in the /content/team.py file, to add a 'department' field to the default Team schema.

Now is a good time to examine how all of the TeamSpace product's components work together to meet the system requirements defined above.  Let us look at some of these in detail.

Meeting the Requirements: Team Policy and Team Security

"Teams need to be able to support the idea of active and inactive members."

This requirement allows an organization to specify members as related to a specific team, even if not fully active on that team; this can be useful for tracking potential or former members of a team, for example.  TeamSpace uses workflow to meet this need.

If a member "Foo" becomes involved with a team "Doers", the TeamSpace product represents this by creating a TeamMembership object (also called "Foo", by default) within the Doers team.  This TeamMembership object is associated with a workflow that contains three states: "pending", "active", and "inactive".  Only when a TeamMembership is in the "active" state will the member be considered to be active on the team, gaining elevated priveleges to team resources.

It is worth noting that these workflow states are only the default ones.  A site developer can specify any number of states in the TeamMembership type's workflow, and any of these states can be designated as "active" states.  The ZMI for the TeamsTool and for the Team objects provide an interface for managing these settings.

"Teams also need to be able to support varying levels of involvement."

TeamSpace uses the default Zope roles mechanism to support this requirement.  Certain roles are designated as "team roles".  Existing roles can be used for this purpose, or new ones can be created.  The Team objects then expose an interface for managing the team roles that are associated with each team member.

The Samplex product introduces two new roles: TeamMember and TeamReviewer.  These are meant to be roughly analogous to Plone's default Member and Reviewer, but are only applicable within the context of a TeamSpace (or a Team).  TeamMember is granted to every new team member, by default, but TeamReviewer needs to be explicitly given to a specific member.

Only these two new roles are specified as team roles, so team administrators are only allowed to grant these roles to their team members.  Whenever a team role has been granted to a team member, then Zope will grant that member the associated priveleges whenever (s)he browses into any related TeamSpace object (or the Team object itself), but ONLY if the associated TeamMembership object is in one of the active states.

"Management of the team membership needs to be able to be delegated to the team administrators."

All team membership management happens within the Team objects that live in the portal_teams tool at the root of the Plone site.  An active team member will be granted his/her additional team roles whenever browsing to a Team object.  Thus, the Samplex product simply grants the TeamReviewer role the permissions required to manage team membership.  When a TeamReviewer browses to the Team object, (s)he is granted access to the member and member role management interfaces.

Meeting the Requirements: TeamSpaces and Workflow

"Teams need to be able to have collaborative areas within the extranet.  Within these collaborative areas, ...active team members need to be able to manage content."

TeamSpace objects are exactly for this purpose.  A TeamSpace object can be added anywhere within a site, and it can be associated with one or more teams.  Once it is related (via reference) to a Team, then that Team's active members will be granted their team roles within that TeamSpace.

The Samplex product adds a "Large Plone Folder" called "teamspaces" to the root of the Plone site, for storing the TeamSpace objects. The security policy is defined in such a way that TeamMembers generally have the permissions needed to add or modify content within their TeamSpaces.

"Content should ... be editable by any active team members, with the option to specify certain pieces of content as only editable by the owner, or by team or system admins.  Finally, the visibility of content to non-team members needs to be specifiable."

This is all handled via CMF's regular DCWorkflow mechanisms.  Custom workflows are implemented which introduce new states and transitions.  The plone_samplex_workflow, for instance, contains the following review states:

· pending

· private

· published

· team_visible

· team_visible_locked

· visible

· visible locked

Note that a team_visible state has been introduced to use for content that should be visible only to active team members.  Also note the two "locked" states.  Active team members can, by default, edit any of the content in a TeamSpace.  If content is in one of the locked states, however, only the content owner (or a TeamReviewer) is able to edit or delete it.

Meeting the Requirements: TeamRosters

"Members of the site need to be able to see a roster of the active members of each team."

TeamSpace provides a TeamRoster object that is intended to be used for such interfaces.  It is common to subclass TeamRoster, to create a type with different actions and a different presentation.  Samplex just relies upon the default one, however.

Samplex does take advantage of a customization hook to change the roster display a bit, however.  It is possible to add a 'roster_list' key to the 'visible' dictionary of a field widget from the member schema... doing so allows you to specify fields as showing up in the roster listing view.  Samplex includes fullname, email, city, state, and country on the roster list view.

Installation

Since our extranet largely depends on pre-existing components, the installation procedure is actually where a lot of the effort goes, tying all of the components together.  It is worth looking at the installer (in the /Extensions/Install.py file) and the related configuration file (config.py) in some detail.

The first function in the install procedure installs the dependent products:

def installDependencies(portal, out):

    qi = getToolByName(portal, 'portal_quickinstaller')

    for product in DEPENDENCIES:

        if not qi.isProductInstalled(product):

            if qi.isProductInstallable(product):

                qi.installProduct(product)

            else:

                raise "Product %s not installable" % product

The list of dependent products is specified in config.py:

DEPENDENCIES = ['CMFMember', 'TeamSpace']

Note that only the products that are not included in the Plone installation by default need to be listed here.  Also, note that the config file contains an empty 'Z_DEPENDENCIES' list; this is used by the unit testing framework.  Any dependent products that need to be installed in Zope, but do NOT need to be installed in the Plone site via the QuickInstaller should be listed within this Z_DEPENDENCIES constant.

Following the dependencies installation, two standard Archetypes utility methods are used, 'installTypes', which installs the registered types into the portal_types tool, and 'install_subskin' which registers any skins directories with the portal_skins tool.

This is followed by the 'installRoles' function, which loads the set of team roles from the config file and ensures that they are created at the root of the Plone site.

def installRoles(portal, out):

    """ Installs custom roles """

    vr = portal.validRoles()

    for role in TEAM_ROLES:

        if not role in vr:

            print >> out, "-> Adding '%s'" % role

            portal.manage_defined_roles(submit='Add Role',

                                        REQUEST={'role': role})

Next, we must install our custom workflows.  To simplify workflow development, we depend on the excellent DCWorkflowDump product.  This allows us to develop our workflow using the ZMI, autogenerating the python code to programmatically define the workflow when we are done. The workflow installation process has been designed around this, to allow the developer to simply dump the files that DCWorkflowDump produces into a specific directory and very easily integrate the generated workflow into our site installation.  Our two custom workflows, one for general content and the other for folderish content, are defined in the workflows directory in the default.py and folder.py files, respectively.

The workflow factories that are defined in these modules are registered when they are imported at Zope startup time by the workflows/__init__.py file.  This file also contains some workflow configuration information:

DEFAULT_WORKFLOW = 'plone_samplex_workflow'

WORKFLOW_MAP = {'plone_samplex_workflow':

               ('Samplex Default Workflow', tuple() ),

                'folder_samplex_workflow':

               ('Samplex Folder Workflow',

                ('Folder', 'Large Plone Folder', 'Topic',))

                }

The default workflow for our site is specified, and a data structure that specifies which portal types should be assigned to which workflows is defined.  This information is consumed by the installWorkflows function in the installer:

def installWorkflows(portal, out):

    """ Installs workflows """

    wfs = WORKFLOW_MAP

    wf_tool = getToolByName(portal, 'portal_workflow')

    existing_wfs = wf_tool.objectIds()

    for wf in wfs:

        if not wf in existing_wfs:

            print >> out, '-> Adding %s' % wf

            wf_tool.manage_addWorkflow('%s (%s)' % (wf, wfs[wf][0]), wf)

        print >> out, '-> Assigning types to %s' % wf

        wf_tool.setChainForPortalTypes(wfs[wf][1], wf)

    wf_tool.setDefaultChain(DEFAULT_WORKFLOW)2

    wf_tool.updateRoleMappings()

The workflow definitions have already been registered as "workflow factories" with the portal_workflow tool by our DCWorkflowDump-generated files, so all we need to do at this point is ask for them to be instantiated in the workflow tool, if they are not already.  The list of associated workflows is then updated for the portal types specified in the WORKFLOW_MAP data structure.  Finally, the default chain is set and the security settings throughout the site are updated to reflect the new workflow assignments.

The next step in our installation process is to create the 'teamspaces' folder, a central location intended as a home for the TeamSpace objects:

def installTeamSpacesFolder(portal, out):

    id = TEAMSPACES_FOLDER_DATA['id']

    title = TEAMSPACES_FOLDER_DATA['title']

    if not id in portal.contentIds(filter={'portal_type':

                                           'Large Plone Folder'}):

        print >> out, 'Adding teamspaces folder'

        _createObjectByType('Large Plone Folder', portal, id,

                            title=title)

'_createObjectByType', imported from Products.CMFPlone.utils, is a utility method that allows Plone content to be created programmatically without engaging the security and type restrictions that the invokeFactory or constructContent methods would honor.

TeamSpace provides a handful of useful portlets; our installer's next task is to add them to the site:

def installPortlets(portal, out):

    """ install additional portlets """

    print >> out, 'Adding "my spaces" portlet'

    portlet_form = 'here/%s/macros/portlet'

    nav_portlet = portlet_form % 'portlet_navigation'

    spaces_portlet = portlet_form % 'portlet_my_spaces'

    left_slots = list(portal.getProperty('left_slots'))

    if not spaces_portlet in left_slots:

        try:

            nav_index = left_slots.index(nav_portlet)

        except ValueError:

            nav_index = -1

        left_slots = left_slots[:nav_index+1] + \

                     [spaces_portlet] + \

                     left_slots[nav_index+1:]

    portal.manage_changeProperties(left_slots=tuple(left_slots))

    news_portlet = portlet_form % 'portlet_news'

    calendar_portlet = portlet_form % 'portlet_calendar'

    tm_news_portlet = portlet_form % 'portlet_team_news'

    tm_calendar_portlet = portlet_form % 'portlet_team_calendar'

    right_slots = list(portal.getProperty('right_slots'))

    replaceListItem(right_slots, news_portlet, tm_news_portlet)

    replaceListItem(right_slots, calendar_portlet, tm_calendar_portlet)

    portal.manageChangeProperties(right_slots=tuple(right_slots))

This code is simply adding a 'My TeamSpaces' portlet to left_slots, immediately after the nav tree portlet (if it is being used).  It also replaces the default news and calendar portlets with 'team-aware' versions of these portlets.  The team-aware versions defer to the default portlets when the user is not in the context of a TeamSpace. When inside of a TeamSpace, however, the portlet will show all of the news or event items (that the user has permission to view) from inside the TeamSpace

The workflows that we've already installed specify a major portion of our site's security policy, but there are still some default security settings that need to be indicated at the root of the Plone site.  The 'securityTweaks' function handles this:

def securityTweaks(portal, out):

    # tweak site-wide security settings

    for roles, perms in DEFAULT_PERMISSIONS_DATA:

        for perm in perms:

            print >> out, '-> Specifying "%s" permission access' % perm

            portal.manage_permission(perm, roles=roles)

'DEFAULT_PERMISSIONS_DATA' is a data structure defined in config.py which contains a set of pairs.  The first item in each set of pairs is a list of roles, while the second is a list of the permissions that should be granted to these roles.  The installer simply iterates through these pairs, assigning the appropriate permissions to each set of roles.  In our case, we are allowing TeamMembers the ability to add and delete content within their TeamSpaces (editing priveleges are handled on the objects themselves via the workflows), and we are assigning the permissions needed to manage teams and team memberships to the 'TeamReviewer' and 'Reviewer' roles.

Then we have the 'setDefaultTeamPolicy' function:

def setDefaultTeamPolicy(self, out):

    """ register team roles and team types """

    print >> out, 'Specifying team and team role policy'

    tm_tool = getToolByName(self, 'portal_teams')

    print >> out, '-> Setting allowed and default team roles'

    tm_tool.setDefaultAllowedRoles(TEAM_ROLES)

    tm_tool.setDefaultRoles(TEAM_ROLES[:1])

    allowed_team_types = tm_tool.getAllowedTeamTypes()

    if not SamplexTeam.portal_type in allowed_team_types:

        print >> out, '-> Adding %s to allowed team types' \

              % SamplexTeam.portal_type

        allowed_team_types += (SamplexTeam.portal_type,)

        tm_tool.setAllowedTeamTypes(allowed_team_types)

In this function we register our team roles with the portal_teams tool.  First we indicate what roles are allowed to be specified within the team context, then we indicate which of these roles are to be used as the default for each new team member.  Finally, we make sure that our custom team type ('SamplexTeam') is registered with the teams tool as a recognized team type.

Finally, we make a call to CMFMember's 'SetupMember' function.  This is a utility function that handles most of the dirty work with regard to registering our custom member class ('SamplexMember') with the system.  Specifically, it does the following: 

· Registers our member type w/ the member_catalog in addition to the portal_catalog, so member searching will work with our custom type.

· Associates the default member workflow with our member type.

· Specifies that our member type should become the default member type for this site.

At this point, we've completed the installation of our product!  We can now use the portal_quickinstaller to install the Samplex product, after which our site will contain all of these customizations.  Site managers will then be able to start adding teams and associating members with those teams.  They will also be able to add TeamSpace objects and TeamRoster objects, providing the team members with areas where they can work together on content.

For convenience, a customization policy has been registered with Plone in the policies.py file.  This gives site managers the option to specifiy a site as a "Samplex site" as site creation time.  The customization policy is trivial; all that it does is trigger the regular product installation procedure.

This completes the overview of our simple Plone-based extranet.  At this point, we already have a system that some organizations might find useful for facilitating their organization's activities.  There are, of course, many possibilities that remain unexplored by this demonstration.  A couple of these are mentioned below:

Next Steps: Custom Roster Views

It was already mentioned above that the default roster listing is often not suitable for an organization's needs.  It is a simple matter to define custom templates for the TeamRoster objects which can display a much nicer view of the team members.  Wiring these views up to the rosters can be done by either redefining the actions on the default TeamRoster portal type, or by subclassing TeamRoster with a custom roster class containing the required actions.

Next Steps: Team-specific Member Data

In some organizations, the various teams or departments within the organization have team-specific information that they need to track related to their team members.  An engineering department might want to know what projects a given person is working on, while a sales department may want to know which clients a given salesperson is handling.  Just as the Member objects provide a container for storing general member properties, as defined by the member schema, the TeamMembership objects can be used as containers for team-specific member data.

Typically, with Archetypes, a schema is related to a portal type. This would imply that each team would need its own, team-specific TeamMembership subclass to support separate schemas.  However, the ATSchemaEditorNG product, which is already working w/ CMFMember to allow TTW management of the member class schemas, could be very easily used to do the same for TeamMembership objects without needing a separate type for each team.  In fact, it would even be possible to allow the team administrators to manage the data set for their own teams, using ATSchemaEditorNG's TTW schema editing interface.
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