
Modularity in the 
cloud

A case study

Wednesday, November 7, 12



Marcel Offermans
Member at Apache
Fellow at Luminis Technologies

@m4rr5

Wednesday, November 7, 12



The case

Educational system focussed on 
personalized learning

Used in high schools in the 
Netherlands

Expand to other countries in the 
near future
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Adaptive Recommended

Profile students and recommend 
learning materials depending on 
learning style, progress, modality 
preference etc.

Learning
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Requirements

Easy software 

updates

Cross device
iPad/Android/

Desktop...

Different set of 
components per 

school

Scalability
(both up and 

down)
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http://www.pulseon.nl/en/
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How to build software

when nobody can tell you

exactly what to build?
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Feedback

and

evolution
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How to deal with (r)evolution in a code base?
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Divide and conquer, 
prevent the ripple effect

Modularity
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Flexible deployments

Two customers might require 
slightly different 

components
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Modularity in practice

Rate of change

of modules

Separation of 
concerns

Program to 
interfaces, not 

implementations
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Modules
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Ok, but how to create an 
instance of a hidden 

class?

MyInterface myI = new 
MyImplementation();

YOUDON’T!
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Service Lookups
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Cross device HTML 5 + JS

RESTful web services

OSGi services

Mongo

Apache Felix

A
m
d
a
t
u

S3
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contentadmin.gadget

contentadmin.rest

content.mongo content.storage

Mongo S3

UI

REST API

Java
API
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course.gadget

contentsequencer.rest

contentsequencer.engine profiling.mongo

content.mongo

profiling.rest

AJAX AJAX

Java Java
Java

Java
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contentsequencer.engine

profiling.api
content.api

profiling.mongocontent.mongo

OSGi service OSGi service

OSGi service

API 
bundle

API 
bundle
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Some numbers

160
bundles

in a deployment

80
ARL
bundles

Wednesday, November 7, 12



Amdatu: OSGi Cloud components

JAX-RS
MONGO DB
BlobStores
Multi-tenancy
Search
OpenSocial
...

Apache Licensed 

open source 

project
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Modularity in the UI

How to separate UI 
elements in modules?

Each functional part is an 

OpenSocial gadget
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Profiling

Record every action a user is doing

Record every event in the system

Analyze this data to build a profile
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Recommendation

             

student 

Profile

Profiler

Learning style

Modality preference

...

Find next 
learning 
objectives

Find best 
content

Recognize 
adaptive 
friction
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MongoDB

Most data is 

exposed using 

REST

The profiler 
generates a LOT 

of data

The 
recommender 

needs powerful 
queries
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Using Mongo Step 1

Configure a Mongo service
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Using Mongo Step 2

Inject a Mongo service
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Using Mongo Step 3

Use the Mongo service
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Using Mongo Step 4

Use the Mongo service
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REST example

Publish a JAX-RS service

@Path("demo")
public class DemoResource {

  @GET
  @Produces("application/json")
  public ConferenceList list() throws Exception {
   return ConferenceList.fromConferences(agendaService.listConferences());
  }
 
  @PUT
  @Consumes("application/json")
  public void save(Conference conference) throws Exception {
    System.out.println(conference);
  }
}
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Deployment

Load balancer

small server

large server

large server

large server

School A

Load balancer small server

School B

Amazon 
S3

Mongo 1

Mongo 2
Mongo cluster

Mongo 3

Load balancer

small server

School c

small server

Stateless

IO optimized

Amazon Elastic 
Load Balancing

Amazon EC2
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Auto scaling

Considerable higher loads during school hours

Enough
capacity

Without paying 
for idle servers 

at night...
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Load Balancer small node

Cluster per school

Always use a load balancer because we don’t want 
downtime during scaling
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Load Balancer small node

large node

large node

Early morning...
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End of the day...

Load Balancer small node

large node

large node
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But how do we install

our software on a node?
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Provisioning servers
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Node

AWS Auto Scaling

1. Start Load Balancer

Apache ACE

2. register

3. register

4. provision
deployment

package

Provisioning servers
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Tooling and 
frameworks are 

now mature 
enough

How does this fit other applications?

The architecture 
fits most 

modern web 
applications

Works in the 
cloud

(but not a 
requirement)
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amdatu.org
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Cloud provisioning

http://ace.apache.org/
Cloud OSGi services

http://www.amdatu.org/

Eclipse OSGi plugin
http://bndtools.org/ 

That’s us
http://luminis.eu/en/

There is more...
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