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who am I?

• caelum.com.br founder

• training, content creation, development

• since -50 years old working with education

• “arquitetura e design de software”

• some work on rest

• brazil
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what is Caelum?

• 3 cities, 100 employees

• brick and mortar education

• java, ruby, agile development

• user groups

• qcon brazil, conexao java, other events
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what is Brazil?
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what is Brazil?

• brazil: 5565 cities

• largest são paulo: 11 million

• 20th: 800 thousand

• largest in a specific state: 296 thousand

• fills 4 stadiums?

• non well distributed developers
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what is Caelum Online?

• brazil: 5565 cities

• thousands of coffee shops

• outside brazil: 10 cities
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what is Caelum Online?

• online learning

• online teaching

• online practicing
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agenda

• problems that an online educational 
platform faces
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agenda

• problems that an online educational 
platform faces

• examples

• existing systems, languages, databases

• how to connect everything

• really small services
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machine learning

• + data

• + learning

• better results
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recommend movies

• amazon

• netflix

• ...
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recommend a friend?

• facebook

• twitter

• ...
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recommend songs

• all those websites you know...
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collaborative filtering
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collaborative filtering

• recommend technologies that you should 
study

• recommend courses to attend

• recommend jobs to take

• recommend exercises to do
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exercise difficulty

• MIT studies on CF and IRT

• CF is as good as IRT

• our findings: we are not big data :(

• we can’t infer difficulty on multiple choice 
so far
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drop out rate

• can we detect them before they drop out?
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how long for an 
exercise?
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how long for an 
exercise?

students = []
students << [12, 150, 3, 15]
students << [4, 170, 32, 25]
students << [1, 10, 3, 25]
students << [12, 20, 31, 15]
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finishes under 3 
months?

labels = [1, 1, 0, 0]

students = []
students << [12, 150, 3, 15]
students << [4, 170, 32, 25]
students << [1, 10, 3, 25]
students << [12, 20, 31, 15]
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what about guilherme?
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what about guilherme?

guilherme = [6, 140, 25, 10]
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what about guilherme?

guilherme = [6, 140, 25, 10]

model.predict(Node.features(guilherme))
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guess!
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fake data
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fake data

labels = [1, 1, 0, 0]
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fake data

labels = [1, 1, 0, 0]

students = []
students << [12, 150, 3, 15]
students << [4, 170, 32, 25]
students << [1, 10, 3, 25]
students << [12, 20, 31, 15]
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real data
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real data
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real data

C             TRAIN ACCURACY%   ACCURACY%
0.08!          93.18%!           85.71%
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SVM to classify (0,1, ...)
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teacher and tutor

• multiple choice answers

• open answers

• code answer

���������	���	



multiple choice
• sucks?

• is the best/easiest to test ability
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open answers
• great

• is the hardest to test ability

• any natural language processing experts?
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code answers
• great

• is hard to test ability

• AST, auto correction, error margins
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k-cluster

• another machine learning algorithm

• clustering
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compare them...

• exercises

• students

• courses
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and find...

• great exercises, not-so-great exercises

• great students, not-so-great students

• great courses, not-so-great courses
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common characteristics
number of wrong answers

time spent

number of exercises done
feedback given

feedback rating

likes
courses

quantidade de caracteres

height???
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the 5D chart
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they are here!

���������	���	



those are the groups
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expected:

muitas perguntas, 
muitos erros

poucos erros,
poucas perguntas

poucos erros,
poucas perguntas,

ajuda bastante

���������	���	



expected:

muitas perguntas, 
muitos erros

poucos erros,
poucas perguntas

poucos erros,
poucas perguntas,

ajuda bastante

X
���������	���	



expected:

muitas perguntas, 
muitos erros

poucos erros,
poucas perguntas

poucos erros,
poucas perguntas,

ajuda bastante

X X
���������	���	



expected:

muitas perguntas, 
muitos erros

poucos erros,
poucas perguntas

poucos erros,
poucas perguntas,

ajuda bastante

X XX
���������	���	



found:

���������	���	



found:

lots of questions,
less errors

���������	���	



found:

lots of questions,
less errors
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less questions
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found:

lots of questions,
less errors

more errors,
less questions

more errors
less questions,
helped a lot
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we have 5000 
responsibilities

• data problems

• user problems

• teacher problems

• company problems
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we have 5000 
responsibilities

• we started with a small platform (mar2011)
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we have 5000 
responsibilities

• we started with a small platform (mar2011)

• we ended up with a huge payment, chat up 
to certificate playform (oct2012)
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single responsibility 
principle
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single responsibility 
principle

• why not apply it to the system itself?
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single responsibility 
principle

• why not apply it to the system itself?

• + dependency injection

���������	���	



refactor, extract

===> exercise
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refactor, extract

• constant

• variable

• method

• class

• library

• project ===> exercise
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alunos
java + vraptor

caelum systems
alumni.caelum.com.br

RoR

ondetrabalhar.com
ruby

gnarus
scala + vraptor

casa do código
java + RoR

pagamentos
java

métricas
java + octave

interestie
sinatra + sequel

sugest
java

promo
RoR

analisador 1
sinatra

analisador 2
java

exercícios
RoR

+ 1 projeto
scala + play mountable engine

RoR + 6 projetos
RoR

+ 1 ‘página’
jsaws tickets

RoR

+ projetos
sinatra + sequel

mysql

mysql

mysql

mysql

mysql

redis

redis

solr

postgresql

postgresql postgresql

postgresql

postgresql

postgresql

postgresql
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data analysis

• http

• octave/ruby/java (mahout)

• octave/mysql/postgre/redis
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answer analysis

• http

• ruby/java

• mysql/postgre/redis
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badges/gamification

• http

• ruby

• postgre
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payment

• http

• java

• mysql/postgre
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exercises

• how to deal with new types of exercises?

• group

• simulations

• auto-correction
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introducing hypermedia:

simply return an URI
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training platform external exercise
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training platform external exercise

new external exercise attempt
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training platform external exercise

new external exercise attempt

personal note: do not 
draw splines again
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training platform external exercise

new external exercise attempt

personal note: do not 
draw splines again

your URI
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RPG activity

• http

• javascript

• 200 lines of code

• anyone can trash and rewrite in any language 
(except perl?)
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several autocorrectors

• ruby

• javascript

• sql
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cloud partnership
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cloud partnership

• do our training

���������	���	



cloud partnership

• do our training

• U$ 20 coupon
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cloud partnership

• do our training

• U$ 20 coupon

• where do you write that code?
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training platform external exercise
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training platform external exercise

new external exercise attempt
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training platform external exercise

new external exercise attempt

your URI
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coupon activity

• http

• ruby

• <100 lines of code
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and then...
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alunos
java + vraptor

and then...
alumni.caelum.com.br

RoR

ondetrabalhar.com
ruby

gnarus
scala + vraptor

exercícios
RoR

+ 1 projeto
scala + play
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+ 1 projeto
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alunos
java + vraptor

and then...
alumni.caelum.com.br

RoR

ondetrabalhar.com
ruby

gnarus
scala + vraptor

analisador 1
sinatra

exercícios
RoR

+ 1 projeto
scala + play mountable engine

RoR
+ 1 ‘página’

js
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what we did

• refactor, extract project

• single responsibility micro projects
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what we did

• refactor, extract project

• single responsibility micro projects

• dependency injection (dumb entry point 
configuration)
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10s of projects

• small teams (1-4 devs)
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10s of projects

• small teams (1-4 devs)

• lots of micro projects (1-20 classes)

• 2 medium projects (20-200 classes)

• 1 big legacy project (500 classes) - bigger team

• micro services
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really small services
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really small services
• small service, medium project
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really small services
• small service, medium project

• micro teams
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really small services
• small service, medium project

• micro teams

• if someone dies, the cost allows you to drop the 
code, start again
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• protocol and communication is simple and stable
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limitations

but are we not in the replicated era? 
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limitations

• protocol change ==> hell

• client project needs user data ==> replicated data

but are we not in the replicated era? 
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limitations

• protocol change ==> hell

• client project needs user data ==> replicated data

• other problems that we have no idea

but are we not in the replicated era? 
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avoid

• multiple projects, same representation
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enforcing

• small projects, specialized representations
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communication 
changes/evolution
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communication 
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• avoid
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communication 
changes/evolution

• avoid

• avoid

• avoid

• avoid

• backward compatible
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communication 
changes/evolution

• avoid

• avoid

• avoid

• avoid

• backward compatible

• feel the pain
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“How can I evolve my service since it’s going to 
break compatibility?” - unknown SOA’er
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“How can I evolve my service since it’s going to 
break compatibility?” - unknown SOA’er

If it *breaks* compatibility you can not “not break 
compatibility” - basic reasoning
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“How can I evolve my service since it’s going to 
break compatibility?” - unknown SOA’er

If it *breaks* compatibility you can not “not break 
compatibility” - basic reasoning

How can I prepare myself for the future, where I 
am 100% sure I will want to change something? - 
the wise SOA’er
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“How can I evolve my service since it’s going to 
break compatibility?” - unknown SOA’er

If it *breaks* compatibility you can not “not break 
compatibility” - basic reasoning

How can I prepare myself for the future, where I 
am 100% sure I will want to change something? - 
the wise SOA’er

“buy our product” - wise vendor
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training platform payments 3rd party provider
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training platform payments 3rd party provider

create payment
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training platform payments 3rd party provider

create payment
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training platform payments 3rd party provider

create payment

check status
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training platform payments 3rd party provider

create payment

check status

cancel order
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training platform payments 3rd party provider

create payment

check status

cancel order

cancel item
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training platform payments 3rd party provider

create payment

check status

cancel order

cancel item
do A, B, C
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every new feature between the 2nd and 3rd 
system means a protocol change between the 1st 
and the 2nd
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introducing hypermedia:

simply return an URI
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training platform payments 3rd party provider
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training platform payments 3rd party provider

create payment
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training platform payments 3rd party provider

create payment
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training platform payments 3rd party provider

create payment

your URI

���������	���	



training platform payments 3rd party provider

create payment

your URI
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changes to the 2nd system are not reflected on 
the 1st anymore
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what we are trying to do
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what we are trying to do

• change the online learning experience, but how?

• KIS: keep it stupid, not simple

• micro teams, throw away if necessary

• protocol and communication are stupid and stable
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what it allows
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what it allows

• simple

• small stable communication

• unstable projects

• teams that come and go

• knowledge transfer

• freedom to try and trash
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the end
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