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Clean and simple API
<%

childCount = node.getContentCount();

for(int i=0;i<childCount;i++) {

    IContent child = node.getContent(i);

    Property title = 

child.getPropertyByName("Title");

    %><%= title.getValue() %><br/><%

}

%>

<%
fndocs = new IFnObjSetDualProxy(
        fnfolder.getContents

(idmFolderContent.idmFolderContentDocument));
int numDocs = fndocs.getCount();
for (int i = 1; i <= numDocs; i++) {
        IFnDocumentDual fndoc =
        new IFnDocumentDualProxy(fndocs.getItem(new Integer

(i)));
        IFnPropertiesDual propset = fndoc.getProperties();
        IFnPropertyDual idmTitleProp = propset.getItem

("Title");
        String title = idmTitleProp.getValue();
      %><%= title %><br/><%
      if (comCleanup) {
        cleaner.release(fndoc);
      }
}
%>

<%
LAPI_DOCUMENTS documents = new LAPI_DOCUMENTS(session);
LLValue childTable = new LLValue();
documents.ListObjects(volumeID, folderID,
        null, null, LAPI_DOCUMENTS.PERM_SEE, 

childTable);
Enumeration children = childTable.enumerateValues();
while(children.hasMoreElements()) {
        LLValue child = (LLValue)e.nextElement();
        String title = child.toString("Name");
      %><%= title %><br/><%
}
%>

<%
IDocuments documents = new IDocumentsProxy

(binder.getDocuments());
documents.cache();
int documentCount = documents.getCount();
for (int i = 0; i<documentCount; i++) {
        document = new IDocumentProxy

(documents.getItemByIndex(i));
        String title = document.getTitle()
        %><%= title %><br/><%
}
%>

<%
PageIterator children = page.getPages();
while (children.hasNext()) {
    Page child = children.nextPage();
    Container toplevel = child.getContent();
    Atom title = toplevel.getAtom("Title");
    %><%= title %><br /><%
}
%>

<%
// JSR 170:
NodeIterator children = node.getNodes();
while (children.hasNext()) {
    Node child = children.nextNode();
    Property title = child.getProperty
("Title");

    %><%= title %><br /><%
}
%>



JCR level 1

L1

Level 1

Read only
Simple & covers a large number of usecases

Namespaces
XML-like active namespace support

Hierarchical
Parent child relationships, sort order

Property Types
String, Binary, Numbers, Calendar, ...

Node Types
Introspect complex content structures

Query (XPath)
Search and query the repository

Export
Standardized XML content export

Fine & Coarse-grained
Content items small to large



Write
Save changes to a repository

Unstructured
Support for weakly or unstructured Content

Import
Standardized Finegrained Content Import

Referential Integrity
Reference Tracking and Integrity

Access Control
Introspection

Level 2

L2

JCR level 2



Optional

Versioning
Workspaces, Merge, Update, Label, ...

JTA Support
(XA) Transactions

Observation
Monitor changes in the Repository

Query (SQL)
Search the Content Repository using SQL

Locking
Session-based and persistent

Adv



JSR 170 basics
http://day.com/maven/jsr170/javadocs/jcr-1.0/



Repository access

// Repository is often provided by a separate webapp
Repository repository = ...get from environment, JNDI, etc.

// Need a Session to access repository data
// A Repository can contain several Workspaces
Credentials c = ...get from HTTP request

String workspaceName = “default”;
Session session = repository.login(c, workspaceName);

// Ready to go
Node root = session.getRootNode();



Node and Property basics

// get the / node
Node root = session.getRootNode();

// addNode(path, nodeType);
Node child = root.addNode(“data”, “nt:unstructured”);

// setProperty(name, value);
// nt:unstructured node type == no constraints
Property p = child.setProperty(“title”, “hello JCR”);
child.setProperty(“date”, Calendar.getInstance());
child.setProperty(“published”, false);

Rich data 

types



Multivalued Property

// write
String [] colors = { “red”, “green”, “blue” };
Property p = child.setProperty(“title”, colors);

// read
Value [] values = p.getValues();

for(Value v : values) {
  // ... do something with v
} 

nt:unstructured  

and multi-value 

= rich free
-form 

data!



Binary streams

// File content is stored under the file node
String dataPath = 
  “/data/music/fever.mp3/jcr:content/jcr:data”;

// Item == parent class of Property and Node
Item it = session.getItem(dataPath);
if(it instanceof Property) {
  Property p = (Property)it;
  myStreamingService.stream(p.getStream());

}

Effic
ient no-

store 

strea
ming



Transient space

// same code as first example
Node root = session.getRootNode();
Node child = root.addNode(“data”, “nt:unstructured”);
child.setProperty(“title”, “hello JCR”);

// before this call, nothing is visible to other sessions
session.save();



Locking

Node n = (Node)session.getItem(“/data”);

boolean lockChildrenAsWell = false;
boolean unlockOnSessionClose = false;

n.lock(lockChildrenAsWell, unlockOnSessionClose);

...and later, possibly in a different Session
Node n = (Node)session.getItem(“/data”);
n.unlock();



Searching

QueryManager qm =
session.getWorkspace().getQueryManager(); 

// SQL query (XPath is also supported)
String statement = "select * from nt:unstructured”;
Query q = qm.createQuery(statement, “sql”); 

NodeIterator it = q.execute().getNodes(); 
while(it.hasNext()) { 
  Node n = it.nextNode();
  doSomethingWith(n);
}

Structured 

AND full-tex
t 

queries
,,SQL 

and XPath



Observation

// Register a listener for Repository events
final int events = 
  PROPERTY_CHANGED |PROPERTY_REMOVED;
ObservationManager om = session.getWorkspace
().getObservationManager();
om.addEventListener(this, events, “/data”, ...);

// Event callback
public void onEvent(EventIterator it) {

  while(it.hasNext()) {
    final Event e = it.nextEvent();
    doSomethingWith(e);
 }



JCR basics summary
Get a Session on a Workspace in the Repository.
Create or retrieve Node and Property objects using the 

Session, with rich Property value types.
Save the Node, Property and/or Session explicitely.

Use the QueryManager to search - but only when needed, 
a good hierarchy goes a long way.

Use Node.lock() and Node.unlock() if needed.

Register EventListener objects to be informed of specific 
changes to Repository items.

That’s pretty much it.



File annotation and 
(full-text) search demo



File annotation and search demo

Content
repository

JSR-170 API

WebDAV 
server module

CRX explorer

HTTP Browser UI

copy files
add annotations

and search

Modules 

communicate 

via the 

repository 



Javashell examples



Javashell examples

Sling utility
 to 

edit and run 

JCR code 

snippets



Content models



CRX docs content



CRX docs - in detail



Javashell content



Mail content



Templates / scripts

Template pages and processing scripts.
Path-based script selection in Sling.



Code and services!

Sling can load OSGi code modules, services 
and configurations dynamically from the 
repository.

Using 

observ
ation



Links and references



References
JCR spec, final release (fairly readable):
http://jcp.org/aboutJava/communityprocess/final/jsr170/index.html

List of articles, tutorials, etc.
http://wiki.apache.org/jackrabbit/JcrLinks

Sling: RESTful access to JCR + scripting framework and javashell:
http://incubator.apache.org/sling

My own JCR links:
http://delicious.com/bdelacretaz/jcr

More slides at slideshare.net (if that works...) 
under the “jcr” and “sling” tags.


