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Open edX Onsite

Universitat Politéecnica de Valéncia experiences

Ignacio Despujol Zabala
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-ﬁ: UNIVERSITAT
[ g POLITECNICA
DE VALENCIA

» Public academic
institution since 1971

3 campuses
13 schools
45 research centers
35 bachelor degrees
58 master degrees
30 PhD Programs
36.000 students
2.800 teachers
2.600 staff




UPV [X] MOOC Model

| hour of video 3 hours of student work

Non academic certificate

All course materials available between editions
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UPVIX] MOOCs by UPV (upvx.es)

@ POLITECNICA Buscar en Internet UPV [XI]

P’ DE VALENCIA Formacién Online

Anuncios Curso Foro Ficha Perfil

Curo s Unkedd o Lecoion 2 g4 a mﬁ_gl o Tewat
4 Unidad 4 -La inteligencia social en labusqueda p

Leceidn 1
Intraduceian

Leccion 2 OnOe ili ecializados para buscar infarmacién v

ion Te:xto
Foros i

Auctividad

Leccian 3
La compra
colectiva

FAuotividad

Leccidn 4
Flanificarun wiaje
|

HAuotividad

Leccidn 5
Flanificar un wiaje

Il
[, [ —

Actividad [ [ ppe——

Leccién &
Publicacién de
documentos

N o« 2mren

Actividad
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How did we start with Open edX!?

» WVe had our courses in Google Course Builder

» They worked well, but we needed a better teacher interface and more
functionalities

»  We chose OpenEdx
» WVe decided to start a pilot phase with some courses

|0



On premises infrastructure

Cluster V5 VMWare ESXi 5.1

Getting Started

Performance ' Tasks &Ewvents Alarms ' Permissions ' Maps ' Profile Co

=Tl Flarle Virtual Machines Hosts  Resource Allocation

General | vSphere HA

vSphere DRS: off Admission Control: Enabled

vSphere HA: On Current Falover Capadty: 8 hosts

VMware EVC Mode: Intel® Penryn” Generation Configured Falover Capacity: 1 host

Total CPU Resources: 519 GHz rost MTI?IW: E'."'EHE"
VM Monitoring: Disabled

Total Memory: 1,75TE Application Monitoring: Disabled

Total Storage: 55,56 TB
Advanced Runtime Info

Number of Hosts: 8 Cluster Status

Total Processors: 216 Configuration Issues

Number of Datastore Clusters: 0 Storage

Tatal Datastores: 3 Shorage resources 4 | Status | Drive Type apa A

Virtual Machines and Templates: 175 E backup-vrmware & Norma Unknawn 21,7

TﬂH I'~'i4;ratrurrs USI"IH wMotion: 1847 E C340-f02-redes1l ﬁ Morma Maon-550 299,?5
E C340-f02-5is04 & Noma Mon-520 P
E C340-f03-5is-11 E Naormal Man-55D 299,75

G - i C340-fl0-redes’S @& Norma Nan-550 271,00

H C340-f10-redes7 & Noma Non-550 271,00

&T Mew Virtual Machine LE:? Mew Datastore Cluster E C340-F10-redes29 E Norma Non-530 271,00
E C340-f10-redes31 E Naormal Man-55D0 271,00
i@ Fanfin-cien? & Narmal (TR saa 75 ¥
< »




App server

12

Getting Started PEMUEl'Me. Fesource Allocation ' Performance  Tasks & Events | Alarms  Console ' Permissions  Maps
General Resources
VM Version: 8 Consumed Host Memory: B491,00 MB
CPU: 4vCPU Active Guest Memory: 1064,00 MB
Memary: 8192M8 Refresh Storage Usage
Memory Overhead: 363,72 M8 Provisioned Storage: 38,09 GB
VMware Tools: & Running (Current) MNot-shared Storage: 38,09 GB
TP Addresses: 158,42 View al Used Storage: 38,09 GB
Storage - | Status | Drive Type
DNS Mame: edxl B C340-fil-redes2i & Normal MNon-55D
EVC Mode: Intel® "Penryn” Generation . N
State: Powered On
Host: ] Network | Tywe | Ste
Active Tasks: ® VLAN2SD Standard port group L.}
vSphere HA Protection: & Protected < >
Commands WM Storage Profiles
[l Shut Down Guest Refresh
WM Sto Profiles:
0 Suspend eee )
Profiles Complance:
@ Restart Guest
& Edit Settings
E® Open Console
B Migrate
B® Clone to New Virtual Machine




Database server

EDXDB1

Getting Started EENUE N de Fesource Allocation ' Performance  Tasks & Events | Alarms  Console  Permissions  Maps

General . Resources
WM Version: 8 Consumed Host Memory: 411900 MB
CPU: 4vCRU Active Guest Memory: 368,00 MB
Memory: 4096 MB Refresh Storage Usage
VMware Tools: & Running (Current) Not-shared Storage: 64,09 GB
IF Addresses: 158,42/ View al Used Storage: 64,09 GB
Storage | Status | Drive Type '
DMS Mame: edudbl B C40-fll-redes2i & Normal Men-530
EVC Mode: Intel® "Penryn® Generation . N
State: Powered On
Host: I Nestwork | Tywe | stz
Active Taske: § VLAN2Z250 Standard part group &
vSphere HA Protection: & Protected &/ P »
Commands VM Storage Profiles
[l Shut Down Guest Refresh
VM Storage Profies:
O Suspend -
Profiles Complance:
@ Restart Guest
ﬂ Edit Settings
E® Open Console
[Bs Migrate
| 3 B® Clone to New Virtual Machine




Pilot phase

4

3 courses using OpenEdx
| of them is a standard X-Mooc course
2 courses using ORA 1.0 Module

Enrolled and finished:
Excel 2010: 3250;520
Gestion participativa: 570;3 |
Implantar grupos de mejora de procesos: 962;75

TOTAL 4782;626
Access through Course Builder main page



Pilot phase

Installation over Ubuntu 12.04
2 servers in virtual machines on the same cluster

| server for the apps and other for the 2 databases
We had to modify

configuration files

v vV vV v

Email sending configuration

Platform templates
ORA and statistics file links (all S3 hosted files)

» Backup everyday
» Script for statistics in csv everyday in a network drive

|5



Pilot phase

APPSERVER
(LMS+CMS)

MYSQL
MONGODB

|6



Pilot phase — Satisfaction survey compared

B Muy satisfactaria

» Adecuada

m Algolenta

m Muylenta

Yaloracidn de Bases Fundamentos de  Retos agricultura Excel 2010 Preparacia per al Preparacid per al Gestian Grupos de Mejora
futholistas rnaternaticas: Cormnunicaciones v alimentacidn en hivell C2 hivell C1 Participativa de Procesos
integrales Opticas el 5.2 (Superior) de (Suficiéncia) de
valencia valencid

|7



Pilot phase — Satisfaction survey compared

Platform problems

o He tenida
problemas
importantes con la
platafarma

m He tenido algin
problema, pera se
resalvieron rapida

B Salvo pequefios
problemas que
faltan por pulir, ha
funcionada bien

o Nadadestacable

Waloracidn de Bases matematicas: Fundamentas de Fetoz agriculturay Ewcel 2010 Preparacid per alnivell Preparacid per al nivell | Gestign Participativa  Grupos de Mejorade TOTAL
futbolistas integrales Comunicaciones alimentacidn en el C2 [Superior] de C1[Suficiéncial de Procesos
Opticas =7l walencia walencia

18



Pilot phase — Satisfaction survey compared

Platform usability

m Engorroso v pesada
B Algo incdmoda

m Cémodao

“aloracion de Bases matematicas:  Fundamentos de  Retos agriculturay Excel 2010 Preparacid per al Preparacid per al Gestian Grupos de Mejaora TOTAL
futbolistas integrales Comunicaciones alimentacion en el nivell C2 (Superior) nivell C1 Participativa de Procesos
Spticas 5 2 de valencia [Suficiéncia) de

19



Pilot phase — Satisfaction survey compared

g,16

2,29

»

2,29

i

Valoracion de futbolistas

20

Eases matemdticas:
integrales

Fundamentos de
Comunicaciones ijtin:as

Fetos agriculturay Eicel 2010 Freparacid per al nivell

alimentacidn en els XXI C2 [Superiorldevalencia

Average : 8,27

2,04

an]

o
o

Freparacid peral nivell
Cl5uficiéncialde

7,30

Gestidn Farticipativa

Grupos de Mejora de
Frocesos




4th edition data

Feb 2014
|4 ¢ with Google CourseBuilder 1.0 45,639 students
3 ¢ with Open-edX 4,790 students

21



Concurrent sessions all courses

01-ago-2014 - 14-nov2014: @ Sesiones
15feb-2014 - 15 jun2014: & Sesiones

2.000
1.500
1.000 ‘ ‘
‘il b “l*..‘u "*A l1.'||.. ~ 1T, =F 5
b T _dh“.“ﬂ-‘hﬁ*imi;i:::ﬂu..tr!.'..giu;-_' .'f--flllili.;lﬂ_ulnl..l o T '.11;.;.1.1.“.‘1‘.....1111..‘;. AW AN AN
zeptiembre de 2014 octubre de 2014 noviembre de 2014
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Stress test

i ‘Apache JMeter

=]

File Edit Bun Options Help

& DAS53..

WiorkBench

48 HTTP Request Defautts

448 User Defined Variables

!,' HTTP Proxy Server

o ':;‘) Fecording Contraller
‘{*.fdafcomponentrmain
i;".fdaslf\-vc:iks’s',-'stemﬂogin.l'login.js;:u
gn ...................
P{*.fdarcomponenﬁmain
47 aswdktimeoutcontrol jsp
47 iaswebtopistatusistatus jsp
/Idas’componenht'rtlebar
i{".fdaJf\-\feb'fop.ﬁ:lassic.ﬁ::lass:iu:.jsp
- EREEEE
f'.l’dafcomponer‘m'messagebar
f'.fdai\-vebtop.fclassic.f\rvorkarea.jsp

Sdaicomponertiztatushar
7 iaswckiiank bt
,{’ Mdalcomponentiempty cortentolassic
{,”.l’dafcomponermtoolbar
.
Sdaicomponentiirowsertres

o
f' Sdaicomponentimenubar
!:, ___________________

idafwebtopiclassiciempty Contert Classi

ff'.fda.fwebtop.fclassic.fbrowser‘treesbrows
R
fdatrpmifadininfaorites administrationfs

P

yf'Ida!\-vebtop.ﬂitlebarmtlebar.jSp
AT iarwknagout jsp

ldalzessiontimeoutcontral PReload=1127

HTTP Request

Hame; |.fda.f\n\fdk.l'systemIIDginIIUgin.jsp

“Web Server

Server Hame or IP: ||

Port Humber: |

~HTTP Request

Protocol: Method: ) GET % POST

Path: [datwdk/systemiloginidaginjsp

|_1 Redirect Automatically || Follow Redirects [_| Use KeepAlive

Send Parameters With the Request:

Marme: | Valug | Encode? include Equ..]
__dmiFarmid |Login_0 | [ | v
__dmiAction |Login_0_onLogin ] v
__dmfHandler |Lagin_0_Login_D ] v
__dmHandlerfrgs |Login_0_ m [v]
__dmfContral | I A |
__dmfServietPath [k systemiloginfaginjsp | vl | v
Login_username_Q |§{userMame} | | | v
Login_password_D ${passward} I S I
Login_dochase_0 |§{dochasa} | [ | b
Login_saveCredentialCheckb... [true | | | vl
__dmReguestd __client] ~~1 [ |
__dmfHidden 0 ] v
 dmfHiddeny 0 L v -

Add Delete

Send a File With the Request:

Filename: |

Browse... |

Parameter Name: |

MIME Type: |

~Optional Tasks

|_] Retrieve All Embedded Resources from HTML Files [_] Use as Monitor

23



Stress test

4

Designed using Apache Jmeter

Session recording: | login, | progress, Courseware

Two different ramp-up periods:

24

| 200 seconds: 150, 300, 500 threads
300 seconds: 50, 100, 150, 200 threads

Matplotlib

http://www.metaltoad.com/blog/plotting-your-load-test-jmeter



Stress test — Server load

Ramp 300 s, threads 200 (| thread every 1.5 s) 607 s test session 14:23:41-14:38:48

25

100

75 4

{ 25 A
J*'*V"'\r\ Yo "I'}»—‘\&\\
D -

[ 1
14:25 14:35

App server

2194

1100 =

50+

g =

Juasiag

i i
14:30 14:40

Database server




sajdqog

Stress test — Server load (Memory)

Ramp 300 s, threads 200 (| thread every 1.5 s) 607 s test session 14:23:41-14:38:48

9000000 ~ 5000000
= 6750000 - 3750000
=
s
- 4500000 = -2500000
]
w
u_J/] I
I‘_ ‘ml
- . \ | r
.'-._|l -
- 2250000 - 1250000
- .'|'. ..... —
P ey = 1 I = | - a T - i f e
..... g
1'3 1 I (] i I -1 ) ) (] (] [}
13:45 13:55 14:05 14:15 14:25 14:35 13:50 14:00 14:10 14:20 14:30 14:40

Time Time

y App server Database server



Stress test — Server load

Ramp 1200 s, threads 500 (| thread every 2.4 sg) 757 s test session|4:42:58-15:15:39

F3 -4

[
' |
! |

I 1 i i
1490 14:50 15:00 15:10

27 App server

14

I
40

100 -

\ | ‘.' l I..-..
[ 1./} A1 WA A
i y - III Jall A | -"'I{l.\ / 1-_‘. -4 ._.IJ‘L
P A/ WA A YN/ YV
y 1) oy A0 AA

] 1 1
14:50 15:00 15:10

Database server

|:|_
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Stress test — Server load

Ramp 1200 sg, threads 500 (| thread every 2,4 sg) 757 sg test session14:42:58-15:15:39

2000000

- 6750000

4500000

- 2250000

1 I I I I
14:20 14:30 14:40 14:50 15:00 15:10
Time

28 App server

saghqopy

rr 5000000

b= 3750000

L 2500000 e

I 1230000

=0 I I I i i
1320 1430 1340 1450 15:00 15:10

Tim

Database server



Stress test — Results — 1200 sg

1000000

100000

10000

Milliseconds

1000

29

/login_ajax . .
= 0.35 /courses/Ofimatica/excel2010/2014-001/progress
1000000 . T
10.30
=
=
] )
{0.25 &
w E
— %]
@ =
L o S 1000001
w (v
1;; @
1020 % =
[
|
3 10.15 |
|
T |
—— X | I
| ! ¥ 10000 t 1
50 500 0.10 : —
Number of concurrent requests 150 50'0
||:|D Response Time @@ Throughput % X Failures (50x) Number of concurrent requests
ponse Time  @-@ Throughput ® % Failures (50x)
1000000 fcour‘ses,foflmatlcafexcel2010]20 14-001fcoursel-wa re 0.50
40.45
100000 |- 40.40 2
o
o
v @
2 o
g {035 &
. u
= it
= g
10000 |- 10.30 g
A 10.25
1
| I
1000k —— ! !
150 500 0-20

Number of concurrent requests

‘I:Il:l Response Time @-@ Throughput »® x Failures (50x)

0.26

0.24

0.22

0.20

0.18

0.16

0.14

0.12

Requests per second



Stress test — Results — 300 sg

100000 : /login_ajax
10000 )
wn
el
s -
it ! |
2 | :
= |
E |
|
| 4
1000} T !
‘ |
! |
| 4
|
! 1
T | ‘
1 | X

30

150

Number of concurrent requests

||:||:| Response Time  @-@ Throughput % x Failures (50x)

30

Milliseconds

/courses/Ofimatica/excel2010/2014-001/progress

0.7 100000
-
%
0.6 X
—
I
052 T
S |
04 & S !
n [ I
3 2 ——
U=.l =
g =
038
0.2
10000 T
0.1 ,
150
Number of concurrent requests
100000 /courses/Ofimatica/excel2010/2014-001/courseware 0.50 0 Response Time  @-@ Throughput % x Failures (50x)
40.45
=]
=
T (=]
| H40.40 g
I 2
10000} T ! g2
I ! m
| I @
| ! 4035 &
| 1 1
1 ! o«
T | I
1 i 1
! ! \ 10.30
|
1 | |
I 1
| | 1 |
1
1000 £ ' L 0.25

150

Number of concurrent requests

||:| [] Response Time

@@ Throughput

® % Failures (50x)

0.26

o
[
=

o
N
%)

o
]
o

0.18

0.16

Requests per second



Production configuration

Client Application J Client Application Client Application
Driver

Writes Reads Writes Reads

Client Application

Driver

Writes  Reads Reads

| : MYSOL
rsal

<O 4%,,
< <3
L) C’Q
2 G

MONGO DB REPLICA SET

Backup

31



Production configuration

» Until Aspen we had problems to get exactly the same version in all servers
» DNS Round Robin load balancing

» Server Django cache for server session vars:
'django.core.cache.backends.db.DatabaseCache’

» Mongo Replicaset

» Theming for upvx style, spoc courses, dashboard course order, cookies
management

» server-vars.yml configuration

» Upvx-fork for user profile editing, user profile erase, mongo replicaset
connection

» Server upgrade between editions



UPVIX] OpenEdx

IJ{ }] | T F( I\'l I{. -"‘I'l- Formackin Online

e ) /
W\\ UNIVERSITAT UPV [X]
o2/ DE VALENCIA

UPV [X]

Formacién Online

Cursos masivos online de la UPV
para cualquiera, en cualquier lugar, en cualquier
momento.

MMM de MEH quimiceae y calculos

Formulacion y nomenclatura de

electromagnetiemo o 4 egtequiomeétricae -2 compueetos quimicos o 4

. I‘ [ al 5 ‘ o y

: -\lH }t . “r‘a [ " _IJ o l' .'||- T
*'x*' 1 4 RS

e %\ '--*';. N e
%ﬂ.‘& 5 .1: N g d r. | 1 |

5 a4 t : * r .. 1 i 1

o i I- ._-J I. ] |,

] J "

I‘; |?I‘ : i
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Modifications

CAMBIAR COOKIES

Bste sitio web utiliza cookles propias i de terceros
para optimizar tu nauegaeion, adaptarse a tus

preferencias y reqlizar labores analitic as.

Aceptas nuestra politica de cookies?.

34



Modifications

UPV [X] BUSCAR CURSOS

Formackin Onling

{2+ Machod | -

‘ Nachod

(@ Nombre Completo [editar)
Ignacio Despujol Za...

B4 Correo electrénico [editar)
ndespujol@gmail.c...

=3 Idioma preferido [editar)
Espaiiol (Espaiia)

f"'-—-—_
( #  Editar Perfil (editar]
h""h-__

Restablecer Contrasefia

‘ CURSOS ACTIVOS

dynamicsandcontrol Curso iniciade - 07 Oct 2074

Dynamics and Control

Yer curso Confieuracitn de emod  Borror tu inscripcith

carrerainvestigadora Cursc Iniciado - 13 Oct 2014

Carrera Investigadora en
Espana

Yer curso Configuracicn de emod  Borrar i inscrp cits

35



Modifications

Uﬂjﬂ BUSCAR CURSOS (& Nachod | - |

f

MODIFICA TU PERFIL

actualiza tus datos personales

Mombre Completo: Ignacio Despujol fabala

Corren electronico: ndespujol@gmail. com

Pais:

[- v

KMaximo nivel educativo completado:

| Titulo profesional o Master r |
GEnaro;

|Humbre ¥ |

Afio de nacimiento:
- v

Ciudad:

Objetivos:

Direccidn de correspondencia:

CfEolo num 2 pta 3

Actuslizer Perfil Ceancelar Actusliz




Extensions -XNF

B2 subseccidn
1:2:unidadl
Zi11:Sistemas de ecuaciones line

1:Ecuaciones de una incognita
2:5istemas de ecuaciones lineales
2:5istemas de ecuaciones lineales
2:5istemas de ecuaciones lineales
2:5istemas de ecuaciones lineales
2:5istemas de ecuaciones lineales
3:Matrices y determinantes
3:Matrices y determinantes
3:Matrices y determinantes
3:Matrices y determinantes
3:Matrices y determinantes
3:Matrices y determinantes
3:Matrices y determinantes
3:Matrices y determinantes
3:Matrices y determinantes
&final

Ik M DatosGenerales

TipodeTarea

2:1:5istemas de ecuaciones line
2:1:5istemas de ecuaciones line
2:1:5istemas de ecuaciones line
2 2iunidad2

3:1:Matrices y determinantes
3:1:Matrices y determinantes
3:1:Matrices y determinantes
3:1:Matrices y determinantes
3:1:Matrices y determinantes
3:1:Matrices y determinantes
3:1:Matrices y determinantes
3:1:Matrices y determinantes

3 2iunidad3

&4 1:final

Unidades | Leccion Problemas

a Leccidon

1
1
2
3

4 Ejemplo de sistemas con parametros

1
1
2
3

aTitqu

Examendel temal

Ecuaciones lineales

Sisternas de ecuaciones lineales
hMetodo de Gauss

Examen del tema 2
Matrices

Operaciones con matrices
hatrices regulares

4 Ecuaciones matriciales

a
B

Determinantes
Rango

7 Inversas por adjuntos

g
1
1

Wideos Importardeword

Regla de Cramer
Exarmen del tema 3
Exarmen final

(Zategorias htrnldocs

]

B2 oe)er B3 viDEO

1WA ChsEW Y
SethuL90sl|
e7aClw3aD-g
FPevDBz33ghi0

Lyv3p7rI8dvk

w g Sh CHTRY
cl2tE_zoeyd
_gGhMNCCsH1U
kaglsUdmhAz08
YhALZd YRS UK
WEHMZII4EZL
opZhvDeGaFE

B2 resuraen B3 FORO

B3 pocumentos B selectorLs
1.2 1:Examn

1 https:/fdrive.goog 2:1:1:Ecua
1 https:/fdrive.goog 2:1:2:5iste
1 https:/fdrive.goog 2:1:3: &t
1 https://drive goog 2:1:4:Ejer
222 1:Examn

1 https:/fdrive.goog 3:1:1:Matr
1 https:/fdrive . goog 2:1:2: Opel
1 https:/fdrive.goog 3:1:3: M atr
1 https:/fdrive.goog 3:1: 4:Ecua

1!http5:ffdrive.guug 3:1:5:Dete

1 https:/fdrive . goog 3:1:6:Rang
1 https:/fdrive.goog 3. 1: Filnve
1 https:/fdrive.goog 2:1:8:Reg
32 1:Exan
4:1:1:Exarn

37



Extensions-XNF to XML

:B080 MNF foorversor /

Esta herrarmenta sive para convertir archivos en excel con formate 2INF al formato de datos de

ed Selecciona el archive de excel que desegs convertr ¥ tras unos m?mentos se te oE.receré para Creacion del curso
deszcarga el paquete de eds resultante (g5 decir, un fichero tar cotprimide con GNTT Zip). El
proceso de conversidn consta de 2 etapas, en la primera etapa se sube el archivo al servidor v tras
esto se realiza la conversidn, Por favor no cierres el navegader durante este proceso. El fichero )
resultante lo puedes mportar en tu curse en edX . Carga de hoja Unidad

- W 1d del curso

' Displaytame del curso

W Fecha de inicio del curso
Unidades del curso

* ' Carga de hoja datos generales

Ll ]
L ]

Estamos en faze de pruebas

Ante cualquier problema ponte en contacto con el admumstrador

Creacion de la UnidadUnidadl

W Clarga de hoja Unidad

=e ha generado correctamente el archivo de conversidn puedes descargarle del enlace que aparece

el el O » o Carga de hoja Probletas
d CONMIACION. EILACEQUITIIE G r . .
o Seleccionada Unidad:1.0
Eesumen del fichero generade & Dizplay MName
. Secuenciales de la unidad
seleccionando ruta base
@Error message: Creacion del secuencialllnidad] Subsectionl Sequential
Creacion de directorios s A Carga de hoja Curso
y » W Creade nodo del secuencial
¢ U Course .
o @ Problem Elementos del secuencial
¢ W Sequential
o W Vertical
o U Video 3 8

s L Policies

T



Edxtest.upv.es

U] edxtest.upyv.es

22, UNIVERSITAT
$7) POLITECNICA UPV[XI]

DE VALENCIA

Formachkén Cnline

UPV [X]

Formacién Online

Cursos masivos online de la UPV
para cualguiera, en cualquier lugar, en cualquier
momentao.

(e )
entos de

electromagnetisme -3 Mapa de la Cadena de Yalor =5 Cristina Santandreu Pruebas e 4

o para mandos

— Aixa Vercher Pruebas — Ana Pérez pruebae —3

| S e S 39

intermedios



ixtensions -Transchapter

#python trans_chapter.py srvOrigen courseOrigen ChapterName srvDestination courseDestination

UPVX-Utils  Transchapter =~ Conversor Login

Herramienta para mover capitulos

Esta herramienta sirve para mover capitulos entre distintos cursos de la plataforma, usela con cuidado sobre
todo si trabaja sobre produccion.

Ante cualquier problema ponte en contacto con el

test E How to create Lessons using Clilstor 5 produccion ; Dynamics and Control
Unit 4 > < | Examples of signals and systems

Unit 3 > < | Models of signals and systems

Unit 5 > < Midterm exam

Unit 7 > < | Final Exam

Unit 1 > < | Topics to study

Unit 2 > < | Control benefits

Unit 6 > < | Controlled systems: properties

Unit 3 > < Control systems design

Unit 1 >

Unit 2 > 40

Unit 7 >



Some conclusions

» | server for apps+| server for databases works well for 5000
enrolled students

Max 1,500 sessions per hour with 50,000 users

| server can handle well 50 sessions in 5 minutes
Servers work well in Vmware virtual machines
App servers don’t use more than 5 GB of RAM

vV VvV Vv V9V VY

Apache Jmeter is a goog tool for load tests
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Some conclusions

App server is more critical than Database server
MySQL server is most stressed with statistics

4

4

» Careful sinchronization of servers is required

» ORA configuration and use needs careful attention
4

Using an intermediate format for content creation increases
process flexibility
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