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Engineering, Consulting, Design and Deployment of
 Advanced Hi-Tech Solutions

Edificio BLUENET

Parque Tecnológico Cartuja '93

www.isotrol.com

Commitment with Technology Innovation Since 1984

About ISOTROL
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Innovation Flow
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Activity Sectors

Energy 
• Utilities

• Wind Farms

• Communications

Industry 
• Water Cycle

• Factories

• Environmental Control

Government 
• Regional Government

• Town Halls

• Managed Security
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Large-Scale Linux/GNOME
Deployment in Andalusian

ICT Schools
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!?

!?

THE USERS !!!
Stupid !!,

THE USERS !!!

Only a Joke?
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Development

User
Needs

Products

How developers think!, usually



Large-Scale Gnome Deployment in Andalusian Schools 10

Development

Production

User
Needs

Products

Reality Check!
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Gnome Community
Ubuntu Community
Guadalinex Community
OpenOffice Community...

Student
Teacher
Needs

Products

Our Context
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Where Are We?

Spain
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Where Are We?

 8.200.000 inhabitants
 1.500.000 students
     4.000 schools

Andalucía
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The Way We Were

Milestones in the Educational Plans:

 1985 – Alhambra Plan
 1986 – Jurisdiction in Education

 1986 – Zahara Plan
 1996 – Averroes Project
 2000 – Red Aula (Classroom Network)
 2003 - And@red (Andalusian Networking)

mailto:And@red
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1985 – Alhambra Plan

'85 '86 '96 '00 '03

Objectives:
 Computers as a tool for any subject.
 Computing was another subject.
Guidelines:
 Teaching computing at primary and high schools
 Computer Aid Learning
 Training teachers
 Developing Small E.R.P. at schools
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1986 – Zahara Plan (i)

'85 '86 '96 '00 '03

First time “new technologies” integrated at  the 
Teacher Training Centers.

Computers are as important as how to use them.
Objectives:
 Spreading the knowledge of “new technologies” 

for improving the educational process.
 New applications.
 New training environments for increasing 

creativity.
 Integration of students with special needs.
 R+D+i projects
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1986 – Zahara Plan (ii)

'85 '86 '96 '00 '03

What we learned:
 Technology deployment does not solve all the 

educational problems.
 Computers in education is just another tool.
 Integrating computers in education is a 

pedagogical not a technical issue
 Teachers need tools not to become hackers
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1996 – Averroes Project (i)

'85 '86 '96 '00 '03

Objectives:
 Training the Andalusian students for the 

Information Society.
 Using Internet and Intranet for Teachers 

Training. 
 Integrate schools in the Education 

Administration.
Phases:
 1997-1998: 770 experimental centers. 
 1998-1999: All the schools connected to Internet.
 1999-2000: Internet and free e-mail for every 

teacher.
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1996 – Averroes Project (ii)

'85 '86 '96 '00 '03

Resources:
 Primary Schools: one multimedia computer, 

printer, educational software and Internet.
 High Schools: one classroom with 10 computers 

connected to Internet
 Educational software for student and teacher 

training.
 New Portal (“Averroes”) ...
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1996 – Averroes Project (iii)

'85 '86 '96 '00 '03

www.juntadeandalucia.es/averroes

http://www.juntadeandalucia.es/averroes
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1996 – Averroes Project (iv)

'85 '86 '96 '00 '03

What we learned:
 You need to involve many people in the 

government 
 You need clear objectives
 You need to focus on education not on technical 

issues.
 You need robust networks for e-learning.
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2000 – Red Aula (Classroom 
Network)

'85 '86 '96 '00 '03

Objective:
 Extend the Averroes Project  to villages with less 

than 5,000 inhabitants.
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2003 – And@red Project 
(Andalusian Networking)

'85 '86 '96 '00 '03

Law realization: Decree 72/2003 Measures to 
Encourage the Knowledge Society

Objectives:
 Making easier the access to computers and 

networking to Andalusian Educational 
Community.

 Free Software.
 Deployment of I.C.T Primary and High Schools
 Educational Software and Resources.
 Teachers Training.
  R+D+i.

mailto:And@red
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ICT Schools

ICT SCHOOLS
FOR

EDUCATIONAL PROCESS

ICT SCHOOLS
FOR

 e-GOVERNMENT
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e-Government ICT Schools

 e-Government involving the center, the teachers, 
the students and the families.

 It is focused on the Educational Community 
outside the center: parents, tutors, ...

 Services
 Transactions: scholarships, etc. 
 Help desk 
 Notifications: academic information, etc. 
 Student Assistance: Mentoring, Direction, etc.
 New Portal (“Pasen”)...
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e-Government ICT Schools

https://pasen.cec.junta-andalucia.es/pasen/
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Educational Process ICT Schools

 ICTs are used as educational tools.
 We do not teach computing, but we use 

computers for teaching.
 Resources and Help:

 Computers and Broad Band Networking 
everywhere

 Every two students share a computer connected to 
Government Intranet

 Free Software e-Learning Platform and Educational 
Resources

 Special Budget for Operations
 Teachers specific training
 Elected a Pedagogical Coordinator
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ICT Schools Networking
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ICT Schools Networking
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Guadalinex
(Ubuntu)
Gnome Desktop
 
www.guadalinex.org

ICT Schools
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ICT Schools
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CGA: Advanced Center for ICT 
Schools Management

Switch on lights

Turn and drink

Switch on a classroom and
integrate seamlessly into 
the information society

ICT School Commodity Enabler
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CGA

Advanced Center for ICT Schools Management
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CGA
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Deployment Organization

Director

Coordinator

Technicians CGA

CAU-TIC Help desk

ICT Coordinator

Teachers

ICT Coordinator

Teachers

ICT Coordinator ICT Coordinator

Teachers Teachers

Project Manager
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Deployment by Numbers

100
18k

'03 '04 '05 '06 '07

300
58k

618
105k

1100
185k

~1500
?!?k
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Deployment Technology

18k
'03 '04 '05 '06 '07

58k 105k 185k ?!?k

CHEOPS

NAGIOS

Bugzilla

MTRG
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Deployment Technology

18k
'03 '04 '05 '06 '07

58k 105k 185k ?!?k

CHEOPS

NAGIOS
MTRG

●unattended 
installations
●PXE
●SystemImager

SIGILA
(Issues)

●Sharing and Security
●NFS
●LDAP
●RSYNC
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Deployment Technology

18k
'03 '04 '05 '06 '07

58k 105k 185k ?!?k

VISCO

MUNIN

●unattended 
configuration
●CFEngine

●unattended 
installations
●PXE
●SystemImager

SIGILA
(Issues)

●Sharing and Security
●NFS
●LDAP
●RSYNC
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Deployment Technology

18k
'03 '04 '05 '06 '07

58k 105k 185k ?!?k

CRV (Virtual Network 
Projector)

classroom and 
center management

ITALC

Remote shutdown
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Deployment Technology

18k
'03 '04 '05 '06 '07

58k 105k 185k ?!?k

 From '05-06 we learned:
 human resources and technical resources not 

easily scalable
 We needed to design a new solution

 Objectives
 Control, management, flexibility
 Logarithmic growth curve.

 How?
 ITIL Production methodology
 New organization
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Deployment Technology

18k
'03 '04 '05 '06 '07

58k 105k 185k ?!?k
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Tailoring ITIL to CGA
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Why ITIL?

 Worldwide I.T. services management 
standard

 Set of best practices
 Quality management
 Risk Reduction Goals
 Technology agnostic
 Efficient
 Customizable
 Scalable
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Deployment 2006-2007

Service Support
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CAU-TICCAU-TIC
Help deskHelp desk

Remote Remote 
ManagementManagement

CGA SupportCGA Support
Pilot CenterPilot Center

Software tools Software tools 
development and development and 

maintenancemaintenance

ITIL ITIL 
ManagementManagement

Strategic Strategic 
ManagementManagement

Deployment 2006-2007
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CAU-TIC Help Desk
 No lost calls
 Reduce waiting on-line
 News for users

Deployment 2006-2007
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Support and Pilot Center
 Efficient solutions
 Minimum impact
 Infrastructure evolution
 New technologies deployment

Deployment 2006-2007



Large-Scale Gnome Deployment in Andalusian Schools 53

 Software Development
 Development of new tools for 

management 
 Software factory

Deployment 2006-2007
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Remote Management
 Monitoring and surveillance
 Controlled Updating and roll-back
 Minimum Impact

Deployment 2006-2007
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ITIL Management
 Objectives alignment
 Quality assurance by monitoring 

operations
 Methodology

General
Coordinator

Department 
Coordinators

Deployment 2006-2007 
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Strategic Management
 Mid term action Schedule
 Action monitoring 
 Global Evaluation
 R+D+i

Strategic Committee

Deployment 2006-2007
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Incidents

Problems

Changes

Construction

Releasing

Configuration

ITIL Deployment Process Matrix

Strategic Comitee

Global Management
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Incidents (i)

 Objectives:
 Service recovery
 State of incidents tracking
 Reports. 

MES

SEPTIEMBRE 2006 4414 59 1870 2307

OCTUBRE 2006 2126 63 3058 3294

NOVIEMBRE 2006 4075 71 3081 3285

DICIEMBRE 2006 2912 69 1658 1736

ENERO 2007 3661 79 2367 2418

FEBRERO 2007 2896 98 1979 2111

MARZO 2007 2980 100 2702 2425

ABRIL 2007 2243 98 1674 1659

MAYO 2007 3098 100 1985 2052

JUNIO 2007 2327 97 1562 1326

LLAMADAS RECIBIDAS
(DATOS CENTRALITA)

% NIVEL DE SERVICIO
(DATOS CENTRALITA)

INCIDENCIAS CERRADAS
(DATOS SIGILA)

INCIDENCIAS NUEVAS
(DATOS SIGILA)
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Incidents (ii)

JUNIO 2007

MAYO 2007
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Incidents (iii)

 Future Objectives
 Reduce M.T. of Incident solution, optimizing 

knowledge tree
 Reduce M.T of processes at level 1
 Reduce M.T. of incident solution (level 2)
 Increase quality and quantity of information to 

schools

INCIDENCIAS NO CERRADAS (HASTA 12/07/2007)

ABIERTAS RESUELTAS BLOQUEADAS

2 13 350

BLOQUEADA CSME BLOQUEADA SADESI BLOQUEADA E-DUCATIVA BLOQUEADA CENTRO

291 13 8 38

TOTAL: 365
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Problems (Trouble) Management

 Reactive: Minimize impact of problems
 Proactive: Prevent incidents
 Monitoring

Status Problems ICT Schools affected

Blocked 2 2

Closed 9 15

Pending of RFC 8 72

Solved 9 68

No Solution 1 1

Opened 0 0
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Problems (ii)

 Workarounds generated = 15
 Problems without workaround = 1
 R.F.C. generated = 10
 Max Time to Workaround = 8 h
 Usual problems = Guadalinex V3.
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Releasing (Deployment)

 Objectives:
 Planning and monitoring of software and hardware 

deployments
 Implement efficient processes for distribution and 

installation of changes
 Tracking of software (versions) and hardware
 Software Library management
 C.M.D.B Management



Large-Scale Gnome Deployment in Andalusian Schools 64

Releasing (ii)

 Statistics:
 From 1-2-2007 to 20-6-2007 (20 weeks)
 Initiated Releases: 32 
 Effective Releases: 30 (1.5 per week)
 Canceled Releases: 2
 Roll backs: 0
 Urgent Releases: 2
 New packages Releases: 7
 Update Releases: 23

 Time per phase.

Pilot Center (first version) 23,2%

Pilot Center (revisions) 44,3%

Schools subset tests 18,1%

Effective releases 10,6%

Rollbacks or urgent releases 3.8%
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Releasing (iii)

 Blocking agents:
 CSME (Educational Material Monitoring Center)
 SADESI (Government Networking Operator)
 E-ducativa (E-Learning Helvia Platform)
 Any ICT School
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Construction

 Adaptation of software for ICT Schools
 Development of new software for ICT Schools
 New packages
 RFCs developed 113, in process 8.
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Change Management

 Objectives:
 Management of changes in infrastructures and 

services
 Evaluation of possible changes
 Efficient planning of changes
 Service continuity

 RFCs accepted 121, non-accepted 34
 Future information

 Requests
 M.T. of changes
 Emergency changes
 Successful changes
 # of Roll Backs
 Incidents linked to changes
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Actual Organization

 Issue Management (Incidents) (18)
 Level 1: 8 operators
 Level 2: 5 operators and 2 programmers
 Managers: 1 analyst and 2 expert operators

 Trouble Management (6)
 Managers: 1 analyst, 1 programmer
 2 reactive programmers
 2 proactive operators (alarms)

 Change Management (4)
 2 analyst managers
 2 programmers

 Construction (9)
 2 program managers
 7 programmers



Large-Scale Gnome Deployment in Andalusian Schools 69

Actual Organization

 Deployment Management (Releasing) (5)
 2 programmer – managers
 3 programmers

 Configuration Management (3)
 1 Systems manager
 2 operators
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SIGILA v2 Single Access Point

Workflows

Operation Monitoring
Document Management 
Tools

Issues Troubles Changes Deployment Services Continuity

Deployment 2006-2007
Technology
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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SIGILA V2: Issues (i)

 A new Issue comes thru Help Desk level 1
 The School is identified, and their data and 

previous issues.



Large-Scale Gnome Deployment in Andalusian Schools 73

SIGILA V2: Issues (ii)

 Help Desk level 1 log the action, and is 
categorized thru the Knowledge tree.

 If the issue cannot be solved, it is scaled up to 
Help Desk level 2.
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SIGILA V2: Issues (iii)

 When an issue is scaled up, the operator with 
the minor number of associated issues is 
selected.
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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SIGILA V2:  Linking Issues and 
Troubles

 If the issue is a known trouble, then it is 
associated to that trouble

 If the trouble is unknown, a new trouble is 
created

 This new trouble appears into de trouble 
manager main screen labeled “unassigned”

 The trouble manager analyzes it and then 
assigns, prioritizes, links associated issues and 
affected schools.
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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Sigila V2: Troubles
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Sigila: Troubles

 Trouble assigned to a programmer
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Sigila V2: Troubles
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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Sigila V2: Linking Troubles and 
Changes

 “Trouble Management” looks for an workaround 
a.s.a.p. for “Issue Management”, so the service 
could be reactivated

 Later search a complete and real solution.
 If the solution needs a change in the system an  

RFC (Request For Change) is sent to “Change 
Management.”

 a new RFC generates e-mails to every involved 
role.
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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Sigila v2: Changes
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Sigila V2: Changes

 “Change Management” Main view
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Sigila V2: Changes

 Changes Manager evaluates the impact of the change in 
the system, and give a priority.
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Sigila V2: Changes

 In case of Low impact o pre-authorized changes, “Change 
Manager” either accept or revoke the change.

 Critical Changes require a CAB (Change Advisory Board) 
meeting.
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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Sigila V2: Linking Changes and 
Construction

 When the change is approved, “Changes Manager” 
assigns executors.

 Approved changes appear in the main view of the 
“Construction Managers.”

 “Construction Management” either refuses a change 
or develop and finishes it.

 Changes refused are registered as errors in “Change 
Management.”
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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Sigila V2: Construction
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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Sigila V2: Linking Changes and 
Deployment

 When the construction is finished it appears in the 
main window of “changes” where the “Changes 
Manager” assigns it to “Deployment Management.”

 “Deployment Management” tests:
 Pilot Center tests
 Roll Back tests
 Real environment (subset of real schools) tests

 The deployment could be given back to development 
in case of errors or launched if all is ok.

 Once launched the “change” is closed by “Changes 
Manager” and automatic e-mails are sent to every 
stakeholder.

 In case of errors the roll back procedure is triggered.
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ITIL Process Workflow SIGILAv2

ISSUES

TROUBLES

CHANGES

DEPLOYM.

CONSTRUC.

CONFIG.
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Sigila V2: Deployments
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Sigila V2: Future

 Integration of the known workarounds in the 
knowledge base, so Help Desk could use them.

 Integration of “Configuration Management.”
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Server Monitoring

 Past
 CPU usage
 Connectivity
 Broadband

 Today
 Connectivity (ICMP – ping)
 Broadband (periodical downloads)

 2007-2008
 RAID disks (plugin Nagios v2)
 Inventory (OCS Inventory-ng)
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Deployment 2006-2007
CGA Portal

http://www.cga.org.es/
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Index
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Challenges

 Increasing number of ICT Schools
 Gnome new services

 Avahi ?
 Sabayon ?
 ...

 Drivers
 Scanners
 Lower memory footprint
 Obsolescence
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R+D+i
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R+D+i

 What do we offer?
 > 400 000 young final users.
 > 50 ICT Schools with truly hackers.
 A broad test bed
 Professional deployment and roll-back 

environment
 Truly commitment from ICT schools, teachers and 

project managers
 How many of > 400 000 final users will use 

Guadalinex/Ubuntu/Gnome in the future?...
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Thanks!

http://www.juntadeandalucia.es/averroes
http://www.juntadeandalucia.es/averroes/guadalinex

http://www.cga.org.es/
http://www.isotrol.com

AntonioJose.Saenz@isotrol.com

http://www.juntadeandalucia.es/averroes
http://www.juntadeandalucia.es/averroes/guadalinex
http://www.cga.org.es/
http://www.isotrol.com/
mailto:AntonioJose.Saenz@isotrol.com

