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La educacion estd cambiando
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Figure 2 The robot arm, ERIC, in Oregon State
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Five Major Shifts in 100 Years
of Engineering Education

The authors discuss what has reshaped, or is currently reshaping, engineering
education over the past 100 years up until the current emphasis on design,
learning, and social-behavioral sciences research and the role of technology.
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H. Remote Laboratories

Remote laboratories, a method that can at least par-
tially replace live experimentation, was first developed by
Aktan et al. [216]. In a remote laboratory students use a
computer to control an actual experiment that is in a dif-
ferent physical space. Students can use a remote-controlled
camera to observe the experiment and direct modifications
[183]. Remote labs can easily be used with other tools such
as SPICE and MATLAB [184]. Remote laboratories allow
institutions to share expensive equipment, and equipment

1354 ProceepiNcs oF THE IEEE | Vol. 100, May 13th, 2012




What is a Remote Laboratory
Management System?

¢ Rig management system, remote laboratory framework,
remote laboratory toolkit, remote laboratory
infrastructures...
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Common features

Authentication (who enters)

Authorization (to what has access)

Scheduling (when can access)

Load balancing (distributing users among copies)
User tracking (what did he do; analytics)
Sharing (who else can access)

Administrative tools
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General concepts




Laboratories developed in Deusto
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Experiment tracking

[WebLab] Experiment Resource(resource_type = 'pld = H People s e
boards', resource_instance = 'pld1'): broken
Inbox  x Laboratorio Weblab
: N Luis Redriguez Gil
WebLab Notifier via puc.rediris.es May 21 (3 days ago) -
to ignacio.angulo, luis.rodriguez, me (= Ignacio Angulo '

The resource Resource({resource_type = 'pld boards', resource_instance = 'pld1")
has changed its status to: broken

Therefore the following experiment instances will not work:

expl:ud-demo-pld@PLD experiments
expl:ud-pld@PLD experiments
expl:binary@Games
expl:ud-pld-1@FPLD experiments
expl:ud-test-pld1@FPLD experiments
exp2:ud-demo-xilinx@Xilinx experiments

Reasons: "Could not connect to experiment CoordAddress

<pld:process 1@box_pld1> through any interface;Could not connect to experiment
CoordAddress <demo_pld:process 1@box_pld1> through any interface;
UnableToConnectHostnamelnPortError: (192.168.0.63', 10032, error{113, 'No
route to host')); UnableToConnectHostnamelnPortErmor: (192.168.0.63", 10032,
error(113, "No route to host')):Could not connect to experiment CoordAddress
<binary:process 1@box_pld1> through any interface”

The WebLab-Deusto system
<https://www.weblab.deusto.es/weblab/>



Administration

WebLab-Deusto Admin

Create

Role | student

Groups

Login | jsmith

Usemame (allletters, dots and numbers)

Home = General~

FullName | John Smith

First and

Email | jsmith@r

Last name

myinstitution edu

Valid e-mail address

Logs~  Experiments=  Pemissions~  Myprofle  Back

Auths
Auth | DB - webLab DB o
configuration -
Detail the password (DB), Facebook ID -the number- (Facebook), OpeniD identifier
Add Auths
WebLab-Deusto Admin Home  General~ Logs>  Experimenis~ Permissions~ My profile Back
List(2) = Add Filter~
User = Experiment Start Date End Date Origin Coord Address Details
admin  external-robot- 2013-02-17 2013-02-17 <unknown client experiment_robot_movement process1@robot1_fitpe  Details
movement@Robot 17:29:34.079085 17:30:55.039215 retrieved from
experiments 12700 1>
jsmith | dummy@Dummy 2013-02-17 2013-02-17 <unknown client experiment1-laboratory1@core_machine Details

experiments

17:26:47 062100

17:29:00.014200 retrieved from

12700 1=
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En anteriores episodios...

Analysis of the opinion surveys
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Big Data Analytics (Bank

Information for zipcode 28004

This section includes detailed information of 28004

Intellidata ~ Home  Global + = Loeal  Search  Contact
# Value # Top zipcodes Incomes

Incomes: 5647842.72 1 28004 1083546.07 €
Payments: 151848 2 28010 255617.03 €
Cards: 126712 3 28015 214260.35 €

4 28005 195943.47 €

5 28043 149976.97 €

Heat map

# Topzipcodes

1

2

28004

28010

28015

28005

28002

Payments
35091 payments
6690 payments
5863 payments
5478 payments

3986 payments.

#

Top zipcodes
47130
38600
40006
51002

28891

Demography

Age Male

0-18 0.03 %
19-25 240%
26-35 14.87 %
36-45 1346 %
46-55 10.07 %
56-65 6.46 %

Female

0.05 %

2.94%

15.05 %

10.75 %

1118 %

5.15%

Company
0.00 %
0.00 %
0.00 %
0.00 %
0.00 %

0.00 %

Average
521.73 €
25719 €
208.70 €
184.44 €

167.63 €

Total

0.09 %
534 %
29.93%
2420 %
21.25%

11.61 %



Big Data Analytics (Bank

Intellidata Home | Global - Local Search  Contact

Zipcodes social network

The following graph represents the social network constructed using the payments between the zipcodes. The zipcodes have been geolocated to represent an implicit map to make it
easier to locate them. There are different colors, representing different communities. These communities have been identified using the louvain method described in Fast unfolding of
communities in large networks, Vincent D Blondel, Jean-Loup Guillaume, Renaud Lambiotte, Renaud Lefebvre, Journal of Statistical Mechanics: Theory and Experiment 2008(10),
P10008 (12pp)

37500,

k7




Big Data Analytics (Bank)

Intellidata Home | Global v+ Local Search  Contact

I echnology

Incomes

\\
>

I \
‘ ] Nt A
\ J
v
Number of payments
A
J
-
. =N ~
——trt lf \ o .
/
v

Average payment



Big Data Analytics (Bank

Intellidata Home  Global ~  Local = Search  Contact
Age group 26-35 v
Gender All .
Category Bars & Restaurants L
Criteria Expenditure M
Search
Results
Zipcode Expenditure Number of payments Average payment
28004 535934.93 € 21570.0 payments 2485€
28013 382571.07 € 16418.0 payments 2330€
28001 36442572 € 12441.0 payments 2029€
28006 340275.28 € 14603.0 payments 2330€
28020 336531.02 € 13622.0 payments 2470€
28010 21762446 € 9528.0 payments 2284€

28028 218988 12 £ TRNA N navmante o8 AR E



Administration

WebLab-Deusto Admin

Create

Role | student

Groups

Login | jsmith

Usemame (allletters, dots and numbers)

Home = General~

FullName | John Smith

First and

Email | jsmith@r

Last name

myinstitution edu

Valid e-mail address

Logs~  Experiments=  Pemissions~  Myprofle  Back

Auths
Auth | DB - webLab DB o
configuration -
Detail the password (DB), Facebook ID -the number- (Facebook), OpeniD identifier
Add Auths
WebLab-Deusto Admin Home  General~ Logs>  Experimenis~ Permissions~ My profile Back
List(2) = Add Filter~
User = Experiment Start Date End Date Origin Coord Address Details
admin  external-robot- 2013-02-17 2013-02-17 <unknown client experiment_robot_movement process1@robot1_fitpe  Details
movement@Robot 17:29:34.079085 17:30:55.039215 retrieved from
experiments 12700 1>
jsmith | dummy@Dummy 2013-02-17 2013-02-17 <unknown client experiment1-laboratory1@core_machine Details

experiments

17:26:47 062100

17:29:00.014200 retrieved from

12700 1=




What is stored?

WeblLab-Deusto Admin Home  General~

Logs~ Experiments ~ Permissions ~ My profile Back

Details

Login

Full name
Experiment
Start date
End date
Origin
Device

Web
browser

Mobile
Facebook
Language
Referer
Server

Reservation
identifier

porduna

Pablo Crduiia

aquariumjs@Aquatic experiments
2014-01-17 11:56:38

2014-01-17 11:58:18

87.219.2.61
aquarium:general_laboratory@plunder

Mozilla/5.0 (X11; Linux x86_64) AppleWebKit/537.36 (KHTML, like
Gecko) Chrome/28.0.1500.71 Safari/537.36

False

False

en
http:/fwww.weblab.deusto.es/weblab/client/
route2

7a5f4001-e2f4-4201-95b8-0ada39606768

See all the commands and files sent here.



What is stored?

WeblLab-Deusto Admin ~ Home  General~

Interactions
Details

Login

Full name

More details
Interactions
Timestamp Timestamp
before after
2014-01-17 2014-01-17

11:56:38.087618

2014-01-17
11:56:38.087618

2014-01-17
11:56:42.042405

2014-01-17
11:56:42.940121

2014-01-17
11:56:45.404230

11:56:38.090086

2014-01-17
11:56:38.090086

2014-01-17
11:56:42.067589

2014-01-17
11:56:45.402778

2014-01-17
11:56:45.428418

Request

@@@initial::request@@@

@@@initial::response@@@

get-status

process

get-status

Logs~ Experiments~ Permissions~ My profile Back

porduna
Pablo Ordufia

details

Response

&

{"webecam2": "http://www.weblab.deusto.es/webcamiproxied.py/fishtank2", "mjpeg2"
"http:/iwww.weblab.deusto.es/webcam/fishtank2/video.mjpeg", "'mjpeg1™:

"http:/iwww weblab.deusto.es/webcamifishtank1/video.mjpeg". "webcam1"”
"httpz//www.weblab.deusto.es/webcam/proxied.pyifishtank 1", "mjpegHeight2": 240, "mjpegHeight1"™: 240,
"status": {"blue": false, "white": false, "red": false, "yellow™: false}, "mjpegWidth1": 320, "mjpegWidth2": 320}

{"blue™ false, "white": false, "red™ false, "yellow": false}

["error-processing-image”, "error-processing-image”]

{"blue™: false, "white": false, "red": false, "yellow": false}

Link

NI/A

N/A

N/A

NIA

NIA



Analyzing the data - FIE2011

Duration of the access

Where is the student whe he is accessing the
weblab?

FIGURE 15
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Dashboard



Dashboard

Summary

Experiments available
« ud-pld@PLD experiments

Uses
Property Value
Users: 74
Total uses 3824 uses (51.68 uses per user)
Total time 565523 seconds (over 6 days; 7642.20 seconds per user)

Usage patterns

Uses per day

£




Dashboard

Average time per day

—;

I

J

Session time frequency




Dashboard

M T w i F s s

Uses per time of the day

00:00 9 8 T 10 " 4
01:00 1 6 4
03:00 i)

06:00 2

07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00

22:00

23:00



Users

Uses per student distribution

Dashboard

h Y
-‘
1Y
T tieeee,
Summary
Student Login Uses Time (seconds)
Anonymized User 414 userd14 216 28077
Anonymized User 394 user3d94 188 30154
Anonymized User 426 userd26 171 27310
Anonymized User 410 userd10 165 24321
Anonymized User 201 user201 134 18823
Anonymized User 387 user387 122 17837

Average time (seconds)
129.99
160.39
159.71
147.40
140.47

146.20



Dashboard

Uses per time of the day

M T w T E
06:00 1 1
08:00 4 94
09:00 11
10:00 4
12:00 83 2
13:00 1
14:00 1 1 1
15:00 2 1
16:00 3 2 2
17:00 1 1 1 2
18:00 2 1
19:00 3 6
20:00 1 1
21:00 3 1

22:00

23:00
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Social Network Analytics
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SNA - Dashboard

Social Network

Start Layout

user7 14

user298

userB97

) user696

user701

dgseﬂos



SNA - Dashboard

Social Network

Start Layout
userd27
userd41 user428
:user‘\SS user430
userd437
user396
user409
user379
userd11 @ user403
user384
user397
user376

# userd25
user415
.geﬁg‘i user201

user426
r3so

@ user3s2
user412



Federation
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Federation

Remote Laboratories at University B does not \

know students of University A

[ Students of University A \

Experiment 1
Remote Laboratory at Rom;o:hll.:;clatryat;ry -
University A

Experiment 2

< — . ) 1 .




LMS integration

Integration of

Remote Lab on not know students registered in LMS

LMS/CMS

Remote Laboratory at University A doesJ \

Students registered in
LMS/CMS

Remote Laboratory at
University A

LMS/CMS at
University A

Experiment 1

Experiment 1

\




Transitivity

8 Students registered in \

LMS/CMS

Experiment 1

=

>
|

Integration of
Remote Lab on
LMS/CMS +
transitive
federation

LMS/CMS at
University A

Neither Remote Laboratories at University A
and B need to know students registered in LMS

Remote Laboratory at
University A

Experiment 1

Remote Laboratory at
University B

Experiment 2

A




LTI based
(no plug-in required) ,
K
K
Thoodle /
/ \ 3
>=22 J/ N e -
/
/
/
/
K
LabManager MIT iLabs
(support under
development)
(other systems
supporting LTI) UNR FCEIA
\ / plug-in
WebLab- ( A
Deusto plug-
in
UNR FCEIA
[ plug-in based \
I'm user 'moodle’,
I want to reserve
a robot session
for my local user
‘john*
. weblabdeusto

Imsdlabs
plug-in

Thoodle

1.9

for
Moodle
19

user moodle can
use the robot
experiment, and
that's what they
requested




aducativa

Complex chains

Associated to
University A

University A

University B

Technically feasible
situation of remote labs
ecosystem

University C

T

N
Y weblabdeust
Joomlal’
Associated to Sgclgno;ag/
University D chool
N
e N
University D ) University F

MIT iLab Service

Broker

Secondary School A

University C

University E

MIT iLab Service MIT iLab Service
Broker Broker

Associated to
Universities E &
F




Sharing remote laboratories

e Pure consumers only need to install the software.




wCloud: RLMS as a Service

https://cloud.weblab.deusto.es/

& https://cloud.weblab.deusto.es,

Basic configuration

Institution name  Secondary School

Example: My insttution

EDeusto

Universidad de Deusto
Deustuko Unibertsitatea
University of Deusto

Optional. Example: UA-12576838-6

WCloud, the WebLab-Deust clowd hostng ervice



Future work



Future work

e Deploy Dashboard
e Support federation for gateway4labs scenarios

e Publish an open anonymized dataset for other
researchers



SN 0 I.n Spanish Network of Learning Analytics

http://www.snola.deusto.es/
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