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Overview

® Background and motivation
® What did the data looked like?
® Where are the bottlenecks?

® Data science @ scale
® Organize- MOOCdb

® Create multiple views- MOOC En Images
® Provide APls- MOOCdb Access

® Why standardize?
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Example Research Question

RQI: How does amount of time spent on the video correlate to performance on the homework?

What is the time period between
two consecutive homeworks!?

|dentify what are the video urls

SQL Dum
ek Forums data that correspond to these homeworks!?
Course information ' Server logs
xml files | JSON lines
Course website
Browser logs
JSON lines
Emails Surveys
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Example Research Question

RQI: How does amount of time spent on the video correlate to performance on the homework?

What is the time period between
two consecutive homeworks!?

|dentify what are the video urls

SQLD
s ] Forums data that correspond to these homeworks!?
Calculate the time spent
Course information Server logs
xm files JSON lines on these urls by the user?
E | What answers did the user
ourse website e ] i . .
JSON lines submit during this period!?
What are the correct answers
Emails Surveys for those PrObIemS?

How many did the student get right?

Run corr function in MATLAB
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Where are the bottlenecks!?

A typical process

D Assemble :: Build models
Preprocess covariates Analyze
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Where are the bottlenecks!?

What is now ?

A bl Build models
Preprocess = ovariates = e

What we desire ?

Assemble Build models
covariates II> Ana|yze

Preprocess

sizes represent the time spent in doing the activity
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How about we organize the data using a concise schema that we will
always adhere to !

N

Then all the scripts we write can be reused
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How about we organize the data using a concise schema that we will
always adhere to !

N

Then all the scripts we write can be reused

Challenge: Generalizable, loss-less
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Steps to Data science @ scale

Step |: Develop a generalizable, loss-less
schema for the data

Step 2: Define and design APIs to extract
multiple views of data

~~

Step 3: Design user friendly APls

Step 4: Design a platform where users can

contribute and share the scripts
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Step |: Develop a generalizable, loss-less schema

® Students interact with the system in the following
ways

Observe

Submit
Collaborate

Give feedback
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Step |: Develop a generalizable, loss-less schema

The observing mode

User

id

name

Events

gender

event id

age

resource id

country

user_id

ip

duration

timezone_offset

timestamp

—>

final _grade

Resources

resource _id

name

url
type id

Resource type

type id
~ type_name
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Step |: Develop a generalizable, loss-less schema

The observing mode

User
id
Events
name :
event_id Resources
gender s— .
resource id > resource id
age |
country | user_id [ | name | Resource.type
ip - duration url / type id
| timezone_offset | timestamp type id type_name
final grade

s this generalizable?
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Step |: Develop a generalizable, loss-less schema

Observed events
| observed_events v
_ | resources ¥
cbserved_event_id
—_— resource_id | resource_types
or
_ resource_name resource _typs_id
Jresowrce_\d S ——1H = 4
resource U resowrce_type_name
cbserved_svent_timestamp
: ? resource_type _id >
Collaborations cbserved_event_duration =
>
| collaboration_types v
collaboration_type_id J'
e Submissions
collaboration_type_name '
.
< *
=3 = — | assessments ¥
v users
o+ sl j submissions 4 assessment _id
user_ic
: aubenission_id d ¥ submission_Id
usar_name
| . 4 » user W : assessment_ferdback
| user_gender
' S » problem id | assessment_grade
| uger_birthdate | L
le 4 e o submission_timezamp hew r'|< ¢ assessment_grader _id
A user_country = g —
j collaborations | submission_attem pt_number assessment_tim sstamp
uzer_p
. | aubmission_answer >
collaboration_id L user_bmezone_ofset |
T - i ¢ subeission _is_submitted
* user _id uger_final_grade : -7
? collaboration_type_id user_join_amestamp | =
collaboration_content H— user o4 I
: or_¢ PR v
collaboration_timestamp | user agent |
collaboration_parent_id S —J user_language :L
usar_scresn _resolution
I3 . - 3 mn‘s v j
problem_types ©
problem _d "
> problem _type_id
problem _name S| —
problem _type _name
problem _parent_id >
? problem _type _id
problem release tim estamp HO- -
problem _soft_deadline |
|
problem _hard_deadline Sy— )

MOOCdb

roblem _max_subm isson
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Step 2: Define and design APIs to extract multiple views
of data
MOOC En Images

by grade
by access patterns

4 by certificate winners
StUdent COhOI’tS custom cohort

P
by countr
b§ P 4 Space Time Ey \Crlveeclrr
. y deadline
by city by midterm
by homework
by modules

custom time points I I I n .
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Step 2: Define and design APIs to extract multiple views
of data

MOOC En Images

Average number of submissions per country for students who got a certificate (countries with less than 50 students were removed)

?“.
’&\“ :

Average number of submissions per country for students who got a certificate (countries with less than 50 students were removed)

11.9944 jIIlIIIIIIIllII_IlIIII_ 245.7585
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Step 2: Define and design APIs to extract multiple views

800,000

600,000

400,000

200,000

0

MOOC En Images

Number of submissions per day

i

of data

NAD A R Al O D X 1D gk oM ,\QQ AQ? ,\r\‘b ,\Q:\ ,\qﬁ) ,\bf.) ,\6&

Day

B Number of
submissions
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MATLAB

42 &% Running queries
43 ¥ hrep:/
a4

45 =~ sql = [’

49 * LINIT 100000: '):
43

50 - cursor = exec (connectio
o = a = fetch(cursor):

5¢ — data = cellZmat (a.Data)
53
54 -
§S =
56 =
57 =
58 -
59
60 -
61 -
62 -
63 -
64 -
65

boxplot (data)
citle('Distribution of
ylabel('Duracion (in =se
print (' ~dpng',"'~-r300',
saveas(figure(l),

plot(=ort (data))
title('Distribution of
ylabel ('Duracion (in se
princ('~dpng','~xr300',
saveas (figure(l),

46 ' FRONM moocdb.observed avents AS

a7 ' WHERE observed events.observed event duration

n,sql):

-
-

the duration

conds) ')

['observed ev

the duration

conds) ')

Step 3: Design user friendly APIs
MOOCdb - Access

/wuuw.mathvworks.com/help/database/run-sql-query.

beerved events !

of observed events'

ents duration boxp

‘observed events duration boxplot',

of observed events'

html

PARLE

lot']))
‘£ig')

['observed evente_durat;on_plct'])

‘observed events duration plot', 'fig')

SELECT observed events.observed event duration ' ...

U

11 def main( ) :

.

Python

import google_charts_wrapper

ction plot

s the mmber of new registered students every doy from 2012

Tokes 1 second to execute
ELECT DATEL Flusers.user joined timestomp, “2012-02-13 80:00:81 B 0o
CUNT(Y) ‘Number of new .“-;"'.'—'f'-'J students’
FROM » B, users AS users
SO £ Doy’
WVin 'JA‘
NOFER 8 Ocn 4

cptions

cptions.
cptions.
options.
cptions.
cptions.
options.
options.
cptions,
options,

= google_charts_wrapper.options()
set_data(google_charts_wrapper.get_data(sql))

set_chart_type(“orea chort™)

set_chart_title("New registered students every doy from Februory 13
set_height(500)

set_width(500)

set_page_title("New registered students every doy from Februory 13, 20127
set_h_axis("{title: Doy #° , titleTextStyle: {colc Blue’})™)
set v axis(“{titie: "New registered students’ , titleTextStyle: {cotor:

set_output_file(”. /output/users join_date.html”™)

print options.get_data()
google_charts _wrapper.generate html{options)

if _name
main()

e matn
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Step 4: Design a platform where community can share
scripts

Multiple views of data
MOOC En Images

Who talked to who!

)
| IRT
7 E - Scientific Community
& U :' 4‘ y
. . |Mobility &
|  MOOCdb < —
| N Analysts
- {5_ User friendly APIs " Database experts |
" MATLAB Priv xpert
(X Python
R
Query Optimizers
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Leading to standardization

N

MOOC Curators

MOOCdb
Database Database Shared Scientific Community
Standardized Standardized
schema schema

Insert logs into
database

Transform
Database into

standard format

(N O\

Public access
Platform

Scripts archive

Feedback to MOOC Organizers,
sharing of results, predictions

descriptive analytics.
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Benefits of standardization

Reduction in time to analyze (TTA)

Publicly available scripts to create data views
Unified representation to DB/Privacy experts
Crowd sourcing of feature engineering
Crowd sourcing of data analytics

Elimination of entry barriers
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Thank you!

Look for MOOC En Images, updates on MOOCdb and
open release of all the tools.
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