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What are some ways we store 
information?

Systems for Storing Information

ÅDatabases

ÅFile Systems

ÅDirectories

ÅContent Repositories

Å!ƳŀȊƻƴΩǎ {о

Å!ƳŀȊƻƴΩǎ {ƛƳǇƭŜ5.

ÅDƻƻƎƭŜΩǎ .ƛƎ¢ŀōƭŜ

ÅDocument-Oriented 
Databases

ÅRDF Triple Stores

ÅXML Databases

ÅObject Oriented 
Databases

ÅTime-Based DBs

ÅData Cache Grid
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Agenda

ÅContent Repository Abstraction ςFiles + Data

ÅContent-Oriented Applications

ÅContent as a Service

ÅCMIS - Content Management Interoperability 
Services

ÅOther Persistence Ideas

What Capabilities do We Need to 
Store Content files?
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Content Oriented Apps Examples

ÅManage Outsourcing Process Paperwork

ÅEmail Archiving

ÅContract Management

Å¢ƻŘŀȅΩǎ ²ŜōǎƛǘŜǎ
ïContent Pages

ïVideo

ïImages

ïAudio

ïUser Generated Content

Requirements

ÅStore Large Files

ÅGranular Access Control

ÅUser Management

ÅTransactions

ÅQuery / Search

ÅStore Multi-Value 
Properties

ÅObservation / Eventing

ÅRunning Code

ÅStructured + 
Unstructured Data

ÅVersioning

ÅExclusive Item Locking

ÅContent Lifecycle / 
Publishing
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File Systems - Good

ÅTrees & Hierarchies

ÅAbility to Browse

ÅStoring Large Files

ÅAccess Control

File Systems - Bad

ÅNo Query / Search

ÅNo Versioning

ÅNo Observation of Files

ÅNo Exclusive Locking

ÅLimited metadata ςno modeling ability

ÅNo Transactions

ÅNo Ability to Run Code



3/12/2009

6

Databases - Good

ÅQuery / Search

ÅObservation / Eventing (Triggers)

ÅTransactions

ÅAbility to Model Data

Databases - Bad

ÅMulti-Value Properties

ÅNo Versioning

ÅBLOBs ςfor storing Large Files

ÅTrees & Hierarchies

ÅAccess Control

ÅOnly structured content

Å/ŀƴΩǘ .ǊƻǿǎŜ
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Content Repository Requirements

File Systems Databases

Hierarchies Y

Store LargeFiles Y

Granular AccessControl Y

User Management Y

Transactions Y

Query / Search Y / N

Observation/ Eventing Y

Running Code Y

DataModeling Y

Store Structured Data Y

Store Unstructured Data Y

Versioning

Exclusive Item Locking Y / N

Content Lifecycle /Publishing

Content Repository Abstraction

ÅOne or more Workspaces

ÅEach workspace - Tree of Nodes

ÅNode has multiple Properties
ïData is stored in properties

ROOT

Node1
NodeA

NodeB

Node2 NodeC
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Content Modeling

ÅContent Types
ïProperties

ïInheritance

ÅMix-Ins / Aspects

ÅAssociations
ïChild Associations

ïPeer Associations

ÅData Integrity Checks

Review ςContent Repository Features

ÅStore Large Files

ÅGranular Access Control

ÅUser Management

ÅTransactions

ÅQuery / Search

ÅObservation / Eventing

ÅRunning Code

ÅStructured + 
Unstructured Data

ÅVersioning

ÅExclusive Item Locking

ÅContent Lifecycle / 
Publishing
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Content  Repository

Full-text Indexes
& Categories

Storage

Metadata
DBMS

Virtual File 

System

WebDAV

CIFS

FTP

Content 

Repository High Availability

Hot Standby

Content Repository is a great 
abstraction.  But to enable content 

oriented applications, we want more. 
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Content as a Service

ÅAdditional Services to act on Content

ÅEmbed Easily into your app

ÅOR

ÅInteract with content over HTTP

Additional Features

ÅContent Services

ÅBusiness Processes

ÅCollaboration Features

ÅSocial Networking Features

ÅDeployment
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Content Services

ÅContent Transformations, i.e. doc to pdf

ÅPlain Text Searching

ÅMulti-Format Publishing / Renditioning

ÅMetadata Extraction

ÅLibrary Services
ïTaxonomy 

ïClassification

ÅImage Manipulation / Thumbnails

Business Processes

ÅTask Management

ÅWorkflow

ÅScheduled Processes

ÅAuditing / Compliance

ÅBusiness Process 

ÅLifecycle Management

ÅMembership Management
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Collaboration

ÅPre-Built Functionality / Widgets

ÅEmail Integration

ÅSocial Networking

ÅTemplated Spaces / Micro-Sites

ÅIn-Context Editing

Social Computing Services

ÅActivities

ÅTagging

ÅSite

ÅThumbnailing
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Content Repository Deployment

ÅScalability

ÅHigh Availability

ÅUser Directory Integration

ÅBackup / Recovery

Other Features

ÅMultiple environments (dev, staging, prod)

ÅSpecialized Versioning (i.e. Subversion-like)

ÅScheduled Publishing / Expiration

ÅExtensibility and Integration

ÅInternationalization / Localization

ÅDigital Rights Management

ÅAbility to Expose Data Model to other 
applications
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Content  Repository

Full-text Indexes
& Categories

Storage

Metadata
DBMS

App Server

Web 

Applications

Virtual File 

System

WebDAV

CIFS

FTP

Content 

Repository

Business 

Process  

Engine

CRM

Web Services

Portal Server

Knowledge 

Portals

High Availability

Hot Standby

What is CMIS?

Åά¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ /aL{ ǎǘŀƴŘŀǊŘ ƛǎ ǘƻ ŘŜŦƛƴŜ ŀ ŎƻƳƳƻƴ 
content management web services interface that can be 
implemented by content repositories and enable 
ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ŀŎǊƻǎǎ ǊŜǇƻǎƛǘƻǊƛŜǎΦέ

ÅA (draft) standard defining APIs to support interoperability 
with ECM systems

ÅCMIS defines:
ï Model e.g. Types, Relationships

ï Standardised Query Language

ï Protocol Bindings e.g. REST, Web Services

ï Services e.g. Check out/in, versioning 
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Why CMIS?

ÅMost large organisations have multiple ECM 
solutions

ÅNo standard across ECM systems
ïProprietary specific APIs

ïProprietary Query interfaces

ï[ŀƴƎǳŀƎŜ ŘŜǇŜƴŘŜƴǘ WŀǾŀ Ǿǎ ΦbŜǘ Χ

ÅOne-off integrations
ïNo reuse

ïExpensive to implement, maintain

Target Use Cases

ÅCollaborative Content 
Creation
ïAuthentication, Checkin/out, 

Version Control

ÅPortals
ïBrowsing, properties, 

indexing, search

ÅMashups
ïURL addressability, properties

ÅArchival Applications
ïProperties, indexing and 

search

ÅCompound Documents
ïRelationships

ÅElectronic Legal 
Discovery
ïVersioning, properties, 

indexing, search
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Non-Target Use Cases

ÅMaybeaddressed in future CMIS versions

ÅRecords Management & Compliance
ïRetention schedules, classification, legal holds

ÅDigital Asset Management
ïRenditions, streaming

ÅWeb Content Management
ïTemplates, staging, preview, deployment . . .

ÅSubscription/Notification Services
ïEvent triggers

CMIS and Other Standards

Å Why not using an existing standard?

ÅWebDAV
ï No types and properties

ï No Query

ï No relationships

ï Tied to HTTP

ÅAtom Publishing Protocol 
(APP)
ï HTTP and resource specific

ï Note: CMIS builds on APP 
conventions

ǒ JCR-170/283
ǒ Java Only

ǒ Too prescriptive

ω Requires changes to core 
ECM capabilities to support 
specific features and models

ǒ Not service oriented

ω Requires persistent 
connections

ω Unsuited to Mashups
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Specification Overview

Å Part I - Encapsulates ECM experience
ï Defines Domain Model
ï Defines Services i.e. interaction with Model
ï Common to ECM repositories

Å Part II ςMap Part I to Protocol Bindings
ï SOAP / WSDL

Å Leverage years of investment in infrastructure/tools
ÅService-oriented
ÅContent Repository orchestration

ï REST
Åά²Ŝō нΦлέ ǎǘŀŎƪ
ÅResource-oriented
ÅContent syndication / publishing

CMIS Domain Model

Document

ωContent

ωMetadata

ωVersion History

Folder

ωContainer

ωHierarchy / Filing

ωMetadata

Relationship

ωSource

ωTarget

Policy

ωTarget

Meta Model
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CMIS Services

Browse

Repository

ωGet Server Information

ωGet Type Definitions

Navigation

ωWalk Folder / Doc  Hierarchy

ωGet Checked-out

Discovery

ωIssue Query

Inspect

Object

ωRead Content

ωGet Properties

ωGet Allowable Actions

Versioning

ωWalk Version History

Relationship

ωTraverse Relationship(s)

Policy

ωGet Applied Policies

Act

Object

ωWrite Content

ωSet Properties

ωCreate Folder / Doc / Relation

ωDelete

ωMove

Versioning

ωCheck-out / In

ωCancel Check-out

ωDelete Version(s)

Policy

ωApply / Remove

CMIS Query

ωCMIS Meta Model mapped to a Relational View

ω±ƛǊǘǳŀƭ ǘŀōƭŜ ŜȄǇƻǎŜŘ ŦƻǊ ŜŀŎƘ ΨǉǳŜǊȅ-ŀōƭŜΩ ƻōƧŜŎǘ ǘȅǇŜ

Mapping

ωSQL-фн ǎǳōǎŜǘΣ Ǉƭǳǎ ǎǳǇǇƻǊǘ ŦƻǊΧ

ωMulti-valued Properties

ωFolder location

ωFull Text & Score

ωType Inheritance

SQL SELECT

ωSELECT ObjectId, Score() AS Relevance, Destination, DepartureDates
FROM TravelBrochure
²I9w9 /hb¢!Lb{ό Ψ/!wL..9!b /9b¢w![ !a9wL/! /w¦L{9 ¢h¦wΩ ύ
!b5 Ψнлмл-1-мΩ ғ !b¸ DepartureDates
ORDER BY Relevance DESC

Example
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CMIS SOAP Binding

Å²{5[ ŘŜŦƛƴƛǘƛƻƴΧ
ïXML schema for CMIS Domain Model

ïXML schema for Service messages

ïDirect exposure of CMIS (Part I) Services

ïGenerate client API for almost all languages

ÅWS-Security & Username Token Profile 
(MUST)

ÅWS-I Basic Profile & Basic Security Profile

ÅMTOM content transfers

CMIS REST Binding
Å ATOM Publishing Protocol

ï ATOM syndication format for web feeds (GET)

ï Create & update web resources (POST, PUT, DELETE)

ï Extension mechanism supported

Å CMIS extension
ï XML Schema for CMIS Domain Model

ÅAs used in SOAP Binding

ï New Web Resources / Method mappings

Å Use any existing HTTP or ATOM client API
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Atom Publishing Protocol to CMIS

Service

Workspace

Collection

Entry 
Resource

Media 
Resource

Repository 
Server

Repository

Root Folder

Children

Folder 
/Document

Content

Type 
Definitions

Type

Checked-
Out

Working 
Copy

Domain Model 
Schema

Service 
Document

Atom
Feed

Atom
Entry

Parents/Associated Version History Allowable Actions Queries
Additional
Atom Feeds

AtomPub CMIS

Alfresco Draft CMIS Implementation

ωOpen 
Source

ωAlfresco 
Repository

ωREST

ωTest 
Harness

ωWeb 
Services

Foster 
Feedback

Validate
Spec

Ease 
Learning

Promote
CMIS
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Alfresco Implementation Stack

Alfresco Repository

CMIS REST API CMIS Web Services

Web Scripts

Apache Abdera

CMIS 
Extension

Apache CXF

CMIS REST Client CMIS WS Client

Alfresco CMIS Strategy

ÅActively contribute to specification

ÅContinue to update draft implementation 
based up updates

ïProvide Open Source implementation as spec 
evolves

ÅProvide 100% compliance

ÅProductised CMIS Client Support and Tools
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Two Tier Architecture

ÅPresentation Tier

ïWeb Application

ÅRepository (Data) Tier ςContent as a Service

ïRepository

ïContent Services

ïREST Interface to outside world

Two Tier Architecture
Presentation Tier

Repository Tier

Spring

Connectors

REST

Web Scripts

FreeMarker

D
is

p
a

tc
h
e

r

Surf

Model Objects

Pages
Templates

Components
Themes

Associations

JSON

Web Scripts

Repository
CMIS
Social

UI

JSON

Content Graph

Documents
Folders
Associations
Aspects
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Applications of Enterprise Content 
Mgmt

ÅWeb and Portal Content Management

ÅCollaborative Development

ÅOn Demand Publishing

ÅCompliance

ÅRecords Management

ÅDocument Management

ÅDigital Asset Management

ÅSource Control

Other Implications

ÅGreat integration platform for content

ïWiki, Blogs, Documents, Web Content

ÅA content repository should client-runtime 
independent

ïContent as a Service in your SOA strategy

ÅCan expose Content Repository as Filesystem, 
FTP, Shared Drive
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Conclusion - 1

Å5ŀǘŀōŀǎŜǎ ŀƴŘ CƛƭŜ {ȅǎǘŜƳǎ ŀǊŜƴΩǘ ǿŜƭƭ 
equipped to handle unstructured content

Å¢ƻŘŀȅΩǎ ŎƻƴǘŜƴǘ ŜȄǇƭƻǎƛƻƴ ǎǘǊŜǘŎƘŜǎ ǘƘŜ 
existing systems:

ïContent-oriented websites

ïUser-generated Content

ïScalability Requirements

ïContent Integration

Conclusion - 2

ÅThough the content Repository offers a great 
abstraction, additional services are typically 
needed

ÅUsing Content Repository as a backend allows 
encapsulation of business logic and processes, 
while exposing content services to other 
applications. 



3/12/2009

25

But Wait, There is More!

Some Thoughts on Persistence

ÅOver the last 10 years, there have been an 
explosion of different ideas about how to 
store information

ÅWhat are some of the reasons?
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Some Reasons

ÅScalability Requirements Higher

ïRDBMS breaks down

ïConsistency Assumptions Revisited

ÅNew Easy Ways to Integrate Data

ïSOAP / REST

ÅNew Types of User Interfaces

ÅCloud Computing

ÅaƻƻǊŜΩǎ [ŀǿ ό!ƭǿŀȅǎΗύ

No good programming model 
exists yet
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Some Interesting Ideas

ÅDistributed Key-Value Stores

ïMemcacheDB

ïHBase

ÅDocument-Oriented DBs

ïCouchDB

ÅDrizzle ςfork from MySQL

ÅObject DBs

ïDb4o, GemStone

More Interesting Ideas

ÅDistributed Caching

ïGigaSpaces, Oracle Coherence

ÅCloud DBs

ïMongoDB

ÅHow do you choose?
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Questions? 

ÅAlfresco, www.alfresco.com
ÅOpen Source Enterprise Content Management

ÅContent Repository

ÅDocument Management

ÅWeb Content Management

ÅCollaboration

ÅEnterprise 2.0 / Social Computing Platform
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