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Abstract
The paper would discuss the possibilities of usiloyd computing as a solution to expand work efficly at
Taiz university (TU) Computer Center and Informatidechnology (CCIT) labs, these Labs equipped with
hardware and software resources. Cloud computirgy Heen adopted for managing the labs to facilitate
maintenance and network management according tm @omputing characteristics, also paper has stutle
different types of cloud-based computing to dechte appropriate type that would gain significantattages
for students and lecturers. Surely result of gaper will be the guideline for all universities Yremen to use
the cloud computing in different areas of their kvor
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1. Introduction

Recently cloud computing has offered attractiveutsohs for many organizations especially acadeamd
research institutions to get their applications am@ running faster, with improved manageability boer
software ,hardware maintenance efforts and reduttiagexpenditures are features motivated us to cedi
computing as a solution to expand work efficiendytlee labs and managements works at Taiz University
Computer Center & Information Technology (CCIT) @isnlimitation are crucial problem . This paper will
propose the adoption of cloud computing to be aiteml for managing software, hardware and network
management in computer labs for facilitate mainteraefforts according to cloud computing charasties.

The proposed model of cloud computing will focustbbe most famed free cloud services, free IDEspaivéte
clouds. Although cloud computing provides depenelabid secured data storage which we will not dsaus
this paper. The main focusing on exploring thesitgiity of adopting cloud computing in CCIT labs a
solution to facilitate the maintaining, learningydateaching activities. Furthermore, to chooseappropriate
model with compliance of the maintenance manageittemt identifies the challenges and proposes amapd
that will act as a guideline for technical and bess managers when evaluating a cloud adoption Imidde
professionals in computer center need to respoiakiguto increasing demands from students and tecg,
which make the maintaining of dozens of computerbeécome a burden task for them with fixed budgets
staff.

In this challenging environment, cloud-based conmguthas become an increasingly attractive option fo
delivering education services to develop the tearhietwork management and facilitate the enviroriroéhr
education with more availability, reliably, and eomically via remote access to the computing resesior
services provided by cloud providers through a fmetwser or other remote desktop accessing mechanism
Distributed computing system use several techne®fdr solve complex issues based on computer nieswo
[1,2] thus technologies are Utility Computing, &er Computing, Grid Computing ,Distributed Compgtand
Cloud Computing. Intensive research works are beiegiormed. Most researchers believed that cloud-
computing technology will replace traditional ITsségms, in other hand cloud computing is cheapebntdogy
and economically if compared to the abovementideetinologies and also a cloud computing systemiregrv
for processing and storing of user data, by clusgeand virtualization of computing resources ofltiple
computers an example Google , Amazon , IBM. In gaiper we have investigated cloud computing teagyol
to know if it is useful for the Computer Labs ofiZ &niversity, for this reason we have chosen tolere Cloud
Computing in taiz university (CCIT) the objective to study the different types of cloud-based camguto
decide the appropriate type that would gain sigaift advantages for students and lecturers witHinhieed
resources that are available.

2. Review of Related Literature

The paper focus on the significance of cloud comgués a solution to facilitate maintaining, leagi and
teaching in laboratories at the lowest cost an@ @ possible, in addition, it will discuss the gibke choices to
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apply it in Maintenance Management to choose thergpiate solution with compliance of the admirastrs
and Maintenance Management.

The literature review shows that researchers tfptos on the impacts of using cloud computingritegrises
and education fields. Several studies lead to fenase on the overall results. [3,4,5,6] The relditatature
studies categorized and concluded as follows: ldi)dccomputing impact in Enterprises, @pud computing in
projects migration, 3) cloud computing in education

3. Cloud Computing in Education

Cloud computing is a general term for deliveringtied services over the Internet. Google providssraice
called Google Docs, a widely used example of cloaiehputing. [7]. Theory of Planned Behavior usedtale
the research in examining what factors influencdents to use Google Docs. [8] The researcher abadioth
interviews and surveys to gain a better understandf this phenomenon. The results derived from tbsearch
show that at the university level, students’ iniems to use Google Docs are positively and sigaifity, the
researches’ findings can be used by multiple swikieh groups to better understand the factors emiting the
usage of Google Docs.

in [8] article presents the blended learning cohdesed on cloud computing paradigms and the mahoan
be customized for higher and postgraduate educati@ngineering. Article starts from a functionaladysis
between traditional e-learning platforms and blehdearning environments dedicated to higher and
postgraduate education then it continues with dudriological aspects and the deployment diagramnod-
learning cloud environment for engineering educatibhe article concluded that, the implementatiérihe
interactive learning approach in individual studwrgs a high retention factor (up to 80%) and thiéaborative
learning develops the soft skills and teamwork bdj@s. In other words, the hybrid class-ware r@y@Eh
implements the synchronous collaborative learnimghadologies and allow the students to activelyigipate
to the educational.

[9]. put forward and design college laboratory téag management system based on hybrid cloud marage
function, and provide a good guide for colleges amiversities to achieve cloud computing experiraknt
teaching management.
The paper establishes the university experimeatadhing management system based on hybrid cloalized
the university experimental teaching platform camngtion and sharing of resources.

[10] concluded that there is significant differenia the attitude of computer usage between befack after
using the environment of cloud computing serviceetilication for elementary school students. Afténgyshe
environment of IT education of cloud computing,d&nts had more positive attitude toward it. Theyeai
positive correlation between the using behavior l@adning achievement for the IT education envirentrof
cloud computing.
Several universities and research Institutes tdaxeloped number of cloud computing environmentd an
supported tools example can be seen in Baker Wsitye8chool of Professional & Graduate Studies .

3. Types of Cloud Computing

In the literature review of the could computingréhare four basic cloud delivery models, as oudiby [11]
which relate to who provides the cloud servicesm@anies and organizations may employ one model or a
combination of different models in delivery of ajgpkions and business services, today there aredielivery
models that companies and organizations are impigngefor cloud Figure 1 shown four cloud computing
models

’ 1,'" Community Cloud ;."* v
) v
Private Cloud | Hﬁ“'ﬂf_“?‘-’d »
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> »

P
Figure 1 Shows the Four Cloud Computing Models

1. Private Cloud or Internal

Cloud services only provided for an organizationl amanaged by the organization or a third partyvRie
clouds are built to provide the IT activities/fuiocts as a service, via an intranet, within the gmise and
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behind the firewall also this model is providingetieontrol over data, security, and quality of seeviThe
owners of this model have control over applicatioivate clouds may be deployed in an
enterprise datacenter, the key features of thiseark: Scalability, rapid provisioning, chargebadiility,
Widespread virtualization. Apply private cloud iraiZ university, students, employees and technicizan
flexibly get access to virtual laboratories and enats from anywhere, e.g. their home PCs, lapTdps will
reduce the burden of universities in investing fabary facilities and staff. The advantages ofriggte cloud
over enterprise IT include more cost effective datder management and higher levels of scalabiRyivate
clouds are also more complicated to setup and mxpensive to maintain than public clouds. Figurgh@wn
the private cloud computing

Figure 2 Private Cloud Computing
2. Public Cloud

IT activities/functions are provided “as a servicever the Internet. The cloud infrastructure (datad
applications) is owned and controlled by a thirdtypavhich is an organization selling cloud servieesl it is
available to the general public or a large indugtrqup; that is, any user may access and use & pibud.
public cloud services can be Seen in figure 3.

Figure 3 Public Cloud Computing

Public service cloud consists of storage serviawigers (free or charged) and web application far public
(for example: e-mail, Amazon Elastic Compute CloG@ibud Sun, IBM Blue Cloud, Google AppEngine or
Windows Azure Services Platform).

Public Cloud has several key features such aslal§iity, Automatic/rapid provisioning, Standardize
offerings, Consumption-based pricing and Multi-tecys in addition public cloud have several benediish as:
Easy and low cost infrastructure management, offer®us tools for quick application deployment.

3. Hybrid Cloud

Hybrid clouds is Internal and external service daly methods are integrated, with activities/fuoiat
allocated to based on security requirements aner @btablished policies. It is also known as “@ttprivate
clouds”. The cloud infrastructure is a compositmfntwo or more clouds (private, community, or paplthat
remain unique entities but are bound together apdardized or proprietary technology that enabkta dnd
application portability (e.g., cloud bursting farald-balancing between clouds). Figure 4 repregasthiybrid
cloud infrastructure

Public Clouds CCIT

Private Clouds Private Clouds

Figure 4 Hybrid Cloud Infrastructure
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4. Community Cloud

Community cloud infrastructure is shared by selverganizations and supports a specific commurigt has
shared concerns (e.g., mission, security requiréneolicy, and compliance considerations) wheo@mpany
can use laaS, PaaS and also customized SaaSifdrubimess[12,13].

4, Private Cloud implementation
1. Problem description

Taiz University (TU) has become one of the firstémni Universities to offer education and reseamtgmms

to its local and regional academic institutions ardtustry. TU consists of eight faculties that asdv&Sc, MSc,

and PhD degrees in many disciplines, and numbstudents reached more than 24000 in 56 differeademic

disciplines. Computer Center and Information Tedbgy (CCIT) was established to follow the recent

technologies in information technology and in saiftev engineering, it focus on adaptation the suibeict

computing technologies to make it easier to applythie activities of the academic, administratived an

community services. Due to the increasing numbestadents, and trainers, CCIT faces many obstaklgag

the work hour of labs. The IT technicians and ttenagers of CCIT summary the problem as follows:

e The training process is still performed in the iiadal way and is not using the most recent tetdmwand
it does not correspond to the CCIT objectives.

e Operating systems and related software applicatames installed and configured manually on each
computer in laboratories and this process takes @f time and effort.

« Each course requires different environments (operasystems, libraries and software applications).
Sometimes, they are incompatible and conflictinthwiach other.

e The number of maintenance resources such as CDD¥ are limited compared to the number of
computers which yield to installation delays andrse delay.

* The available hard disk space is not enough tee gter required software and this lead to slow nespmf
the devices.

« If a computer is crashed, IT technicians have toumaly reinstall the software and this effect thedents
work in that time.

* Maintenance processes during the year cause expmwihat is about 4.26% of the total expenditafes
CCIT.

« Frequent failures in the electricity cause delajl®ived by a burden of maintenance activities.

To solve the above mentioned problems we propogsdbiad cloud computing model which consists of dhu
private cloud with Eucalyptus as a private sidehef cloud, and Google Apps as a public side ofctbed. A
short description of the contents of proposed m{grid cloud computing) is given as follows:

2. Eucalyptus software: (Elastic Utility Computing architecture for Linkinfpe programs to useful systems
as in[14] Eucalyptus is a linux-based software ideckure that implements scalable private and liyblouds
within the existing IT infrastructure(hardware, retge, and network). It provides a virtual netwovleday that
both isolates network traffic of different userglaillows two or more clusters to appear to belanthé same
Local Area Network (LAN).

3. Ubuntu Enterprise Cloud. UEC for very summarized, is a stack of applicaifmom Canonical included
with Ubuntu Server Edition. UEC includes Eucalypsisng with a number of other open source software.
UEC makes it very easy to install and configuredioeid. According to the Ubuntu enterprise docuraoi,
Ubuntu private cloud with Eucalyptus is chosentfa implementation for several reasons:

a) It is Open Source Software (OSS) so the securityhga and version upgrades are free.

b) Eucalyptus is suited to support private cloud sohs, and can be scale up.

C) Ubuntu Server with Eucalyptus and other applicatisneasy to install and configure the cloud.

d) Eucalyptus offers both computing and storage faesli

All the mentioned reasons was behind the motivate@CIT's maintenance Unit to create their own dlou
computing infrastructure with nothing more than t@var commodity hardware they have available aadl th
already runs Ubuntu Server.

CCIT laboratories are only open at scheduled diasss and not available for 24*7. So out of thesslhours
access to laboratory facilities is limited or nospible.

As we know that cloud computing is useful in casbgre the demands for computing resources arevediat
small and stable. Such a situation reflects CCIT.
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Therefore the CCIT’s management has to focus omatest technologies for its activities by using faasible
benefits of cloud computing types.

4. |mplementation steps

The first step was to identify the data and apfitices within the CCIT laboratories that will be neavinto the
cloud. These data and applications are linkedretbategories of activities as shown in table 1

Table 1. Data ,Applications and Roles of cloud eerusers activities in CCIT.

Trainers (Teachers): ;L
Develop lecture notes, lab manuals, and
multimedia presentations.
- Communicate with students.

Prepare tests.

Students:

- Send feedback to trainers.

- Communicate with students (forums).
- Take the lectures and notes.

- Send homework and projects.

Web Developers:
- Provide the training staff with software
(email  accounts, operating systems,
productivity applications).
-Use the development tools needed to write
and host Web applications.
- Install the applications and programs into th
cloud image.
-Insert the information about the cloud serve
such as the server name, IP address,
administrator’s, remote power management,
and the update of the default user name and
password. a‘

¢}

=

The cloud users can be categorized to act withapi@opriate cloud computing types. Figure 5 illatgts
that student and trainers can use SaaS (softwgr&nabling service providers to give them the ndede
software. In addition they can use laaS (infrastm&) to access the virtual machines, raw (blottage,
firewalls, load balancers, and networks are offamaich will navigate to provide cloud based sersite
clients. On the other hand, the web developer csn RaaS (platform) to configure and maintain the

operating systems, and to develop the applicajietform such as Microsoft's Visual Studio.Net {@nts
through internet service.

— T T T
A Saas
P 4 ‘E" Cloud N g

Student Trainer

o,

— T e,
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Figure 5. The main users of cloud services in CCIT.
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Processes of proposed

The main processes of the proposed solution asepted in figure 6. and are listed as follows:

1.
2.

3.

The trainer prepares an application for the nesdda.
The web developer prepares a virtual machine infagéhe given applications. Only a single virtual
machine image for each course is stored on theserv

The students have access to laboratory applicatiorigh virtual machines, instead of access to
physical machines in laboratories.

Student and trainer get to the server and selectdé#sired course. They have free choice to select
suitable programming languages, for example, ph@,jc++.

The server loads the image of the course fromriage repository to a virtual machine on the server
and runs that virtual machine for the student tgiatice.

When a computer is crashed, the student neithetohamit for the laboratory manager to reinstaditth
computer nor move to another computer. The studehrestarts the virtual machine, reloads the inag
to this virtual machine and runs it to continue'thés practicing.

Laboratory managers do not have to install ancbttfigure software applications for every indivitiua
computer. Every time the software applications @i configurations for a course need to be chdnge
laboratory managers only need to modify or recaméghe master virtual machine.

Prepare required app.

Weh developer

Trainer

!

y

1_- Access _ 1-Configure
virtual machine machine image
2- Request new 2-Launch
machine applications on

3- Discover machine image
existing 3-Modify machine
applications image

4- Select course

5- Select suitable

programming

languages
Server

Runs image
requested for
practice.

student

Figure 6. Processes of the Proposed Solution .

5. The proposed ar chitecture

Detail and description of Ubuntu with Euclyptus widoarchitecture components such (Cloud Controller,
Walrus Storage Controller, Cluster Controller, 8g@ Controller, Compute Node and Client machimgjch

we have adopted in this paper can be seen in giddfigure 7 shown the proposed architectures.pfbposed
architecture is performed on two servers(SERVERER®ER 2) and one client machine (CLIENT 1) as
shown in figure 7.
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Figure 7 Proposed private Metwork connection.

The proposed cloud components have a private nktwarEthernet network connectivity via switch laye

* End-user requests to launch the instance via atithéion interface on the client machine and toueas
that he/she Eucalyptus requires two sets of IPeadess. The first range is private, to be used within
the Eucalyptus system itself. The second rangeuldiq to be routable to and from end-users and
VM(Virtual Machine) instances. Both sets must bégua to Eucalyptus, not in use by other components
or applications within the same network.

e« The CLC (Cloud Controller) must have TCP/IP conivitgtto all other Eucalyptus components.

< End-user typically interacts with Eucalyptus thrbug client interface through sending messages via
TCP/IP to the machine on which the CLC (Cloud Caligr) is deployed.

* End-user should has permission to get the session.

» Identification of CC(Cluster Controller) to takesponsibility for deploying the instance and ideoéfion
of the NC for running the instance.

« Downloading the image from WS3Walrus Storage Cdle(&C) to NC images are cached so that starting
multiple instances of the same machine image daadddhat image only once.

* NC servers must be able to send messages to thres\éalrver because images are downloaded by the NC
using the Walrus URL. That is, the CLC does notdniebe able to route network traffic directly teet
NCs but Walrus is doing for the purposes of imaglévdry.

e Kernel-based Virtual Machine (KVM) is a virtualiman solution for Linux on hardware that contains
virtualization extensions. In Eucalyptus. KVM isoden as preferred hypervisor. . KVM allowing
multiple operating systems to run concurrently dd ¥n a host computer, hypervisor manages the
execution of the operating systems of the virtuathines, called “instances”.

« Eucalyptus allows the running of instances fromhdahux-based images and Windows-based images.

e The NC is running on each UEC node and is contrgplihe instances on the node. Cluster Control@)y(C
gathers the data about physical resource avathaloiti the node and their utilization, and the dataut
instances running on that node.
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6. Cloud Computing Proposed requirements
UEC suggests hardware specification for a Eucat/@oud Infrastructure as follows:

Table2. Hardwarefor Serverl
Hardware Minimum Suggested
CPU 1GHz 2 x2GHz
Memory 2GB 4GB

7200 rpm
Disk 5400rpm IDE |SATA
Disk Space | 40GB 200GB
Networking | 100Mbps 1000Mbps

Table 3. Hardwarefor Server2
Hardware |Minimum Suggested

CPU VT extensiond/T, 64-bit, Multicore
Memory 1GB 4GB

Disk 5400rpm IDE|7200rpm SATA or SCS|
Disk Spacg40GB 100GB

Networking 100Mbps 1000Mbps

Table 4. Hardwarefor Clientl
Hardware |Minimum Suggested

CPU VT extensiond/T, 64-bit, Multicore
Memory 1GB 2GB

Disk 5400rpm IDE|7200rpm SATA or SCSI
Disk Spacg40GB 100GB

Networking 100Mbps 1000Mbps

7. Virtualize Computer Labson a private cloud

To virtualize computer labs on a private cloudlaud developer must perform the following tasks:

Step 1: Prepare a private network which equippetth Wayer 2 switches and connecting to servers with
adequate hard drive space or networked data s®rage¢hat the cloud clients can communicate viiéhdoud
servers and storage devices.

Each machine should have one extra NIC for avettaork failure. hardware components).

Step 2: Installing and setting server 1.

Step 3: Installing and setting server 2.

Step 4: Installing Desktop version on the clientthiae and install KVM to help for install images WM
platform and bundle them.

Step 5: Create custom Ubuntu machine image into.CLC

Step 6: Test the cloud workflow by running instanéeustom image.

Step 7: The servers and data storage devices nmeyaje heat during operation for that cooling syssand
uninterruptible power supply must be available.
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8. Access cloud services workflow

Schema of the mapping workgroups in CCIT's lab#lustrated in figure 8. users groups are mapped i
several sets, each set is mapped into one sea@dant with the ability that each group can be pedpinto
multiple accounts.

Ubuntu Eucalyptus

/ \Group 2
Group 1

Web Developer

Web Developer

use use

use use

use use use use

use

use
Figure 8. Mapping workgroups in CCIT labs.

For example web developer can log in to the Eu¢af/Administrator Console as the admin user. Adusier
can add a new user to the Eucalyptus cloud throlgHollowing process: create a user, add usergmap
and give user a login profile, admin user also, @@ate groups to share resource access authongamong
a set of users within an account.

Eucalyptus manages access to the cloud by pobtiashed to accounts, groups, and users each dherof
has its own tasks, in addition to the tasks fodengial management. Users can login into the claidg one
of the IP addresses assigned to the user by typen@LC IP(Cloud Controller IP) in the web browser

9. Public side

Google Apps is a web-based suite of programs peavity Google[16] also, it is available and freelofrge
to all schools and universities, for all those adages the proposed model is illustrated in figutee Google
Docs

Gooale Anp

Upload lectures,

=tudent

- Take lectures, Quizzes

assignments, and .
assignments

quizzes online. - Share Docs.
- Share Docs. Private IP

<L o

student student

Trainer

Figure 9. Google Docs usability's in CCIT.

usability's in CCIT domain name and can use Gobgles to allow users to do the following services :
1). Import existing documents, or create new onas fscratch.

2). Edit documents, spreadsheets and presentdit@mnsanywhere and anytime.

3). Share documents online and collaborate ingtant!

4). Create an online form to do quizzes, and ttecbtlata from others.

5). Collaborate on assignments.

6).Store documents secured online.
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7). Eliminate confusing email attachments and weersiontrol issues.
8). Save documents online for access at CCIT hoate.

9. Accessing Google Appsfor CCIT

Users can access Google Apps for CCIT in severgswa
1. Through CCIT’'s website. There are several link&tmgle Apps from CCIT’s website. For example, in
the “Student services” drop-down menu student daok ¢he links for “Gmail”, Google Docs”, or
“Google Calendar”.
2. The Google Apps address will available in CCITdhure. Users can directly access Google Apps
directly using the web address.
As the result of adoption of Google Apps and Ubwiltud computing CCIT deliver high quality of siees
to their developers, students, and trainers, itamdy allows the application developer to createbVased
applications on CCIT's own infrastructure but ajgin huge benefits as follows:

1. Easy access to the

2. programs using virtual machines(VM), and decreasesntenance efforts.

3. Maintaining costs will decrease proportional by web developers.

4. Google Apps saves the provision of the amounts Ipridhe students to buy the lecture notes.

5. Students can retain their email addresses andncentd get access to the CCIT’s work, stored

6. nline in Google Docs, after graduation.

7. All of the Google Apps services can be accessan finywhere via Internet connection. This reduces th
need for flash drives.

8. There is no issue to have one version of a progitamome and another version at CCIT.

9. Google Apps allows students to share documentdikesdwith teachers and other students. So they can

turn into assignments electronically and collab®t projects with classmates.
10. The students can get their pre-prepared lecturesrand presentations using Google Docs which snsi
of the following programs: Google Documents, God@fesentations, Google Presentations.

Conclusions

The hybrid cloud was designed to achieve the CCbjeddives to keep pace with current information
technology, and to have a better control of theatBets and configuration items in CCIT’s IT enviramt.
Exploration of the feasibility of implementing cid computing at Tail University has been achieved a
conclusion result is that cloud computing is felsiéind worthwhile to implement and being part ineation
and research. Cloud computing will have significempacts for managing the resources for taiz Umsiteiin
several areas such as daily education operatiopgosting staff, and distributed management systan
substantially reduce load, leveraging efficienciggidents can work on the cloud, cooperate witlir tieam
members , share knowledge, and they can acceshtimework anywhere, at home or at CCIT.
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