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“Problem Background

Web-based Virtual Learning
Environments (VLEs)

* Interactive learning environment
— Deliver course materials
— Through the Internet

— Educators conveniently
* Create materials
e Deliver materials

— Students easily use material
e E.g., Moodle, Blackboard
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Problem Background

Cloud Computing

Convenient, on-demand network access

Shared pool of configurable computing
resources (e.g., networks, servers, storage,
applications, and services)

Minimal management effort 5 amazon -
“% webservices™
E.g., Amazon EC2

=
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Problem Ba_ckg;und

System virtual machines (VMs)

* Emerging as a valuable tool for

— Creation of educational modules -
* Self-contained :
 Portable

— Replication and deployment

* Transparently
* Anywhere

* E.g. VMware, VirtualBox, Xen
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* Using VMs in teaching

— Upload VM image file to VLE as submission file
* Bandwidth
* Storage

— Lab Sessions
* Limited availability
* Inconvenient
* Requires more planning from instructor
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_‘E)urolution

VM-based VLE

« Three major pieces
— Virtual Learning Environment

— System Virtual Machine
— Amazon EC2

* Problem

— Integration not fully realized

 vMoodle

— Aims to fit all pieces seamlessly
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Personnel Organization

Phase 1 Phase 2 Phase 3 Phase 4
Darien Developer Developer Time Keeper Leader
Diana Time Keeper Leader Developer Minute Taker
Gisselle Minute keeper  Time Keeper Leader Developer
Jose Leader Minute Taker Developer Developer
Junior Developer Developer Minute Taker Time Keeper
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Feasibility Study

Task Name - Duration Aug 28,'11 Sep 4, '11 Sep 11, '11

FIs|sM[TW[T[F[s|[sM|T|W|T[F[S[SM[T[W[T

Problem definition 2 days = '

High level requirements 4 days e

Alternative solutions 2 days  — ;

Feasibility study 4 days e

Personal organization 1 day -7

ID tasks milestones and deliverables 2 days -—

ID hardware and software needs 2 days —

Prepare presentation 1 day ﬂl

Deliverable 1 0 days "fﬁ
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1]

Project Management

Software Requirement Design

Task Name 1,'11 Sep 18, '11 Sep 25, '11 Oct 2, '11

TIw[T|F|s|s|m|T|w|[T|[F|s|[s[m|[T|w]|T]|F|s]5|Mm]|T|[w|T]
Identify functional and non-funtional rec 3 days | &3

Duration

- w

Write and validate use cases 4 days e

Create UML diagrams 4 days =

Prepare SRD 5 days e
Presentation 2 3.5 days e

Deliverable 2 0 days "O—Iﬂﬁl
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Project Management

Software Design

Task Name Duration E2 '11 |Oct9, '11 |Oct 16, 11| Oct 23, '11{ Oct 30, '11| Nov 6, '11
TIT|F[S|SMTIMT]FIS[SMTWTIF|S|SMTIMT]F[S|SMTIMT[F|S|SMTWT[F|S

Select architecture 3 days =
Subsystem decomposition 3 days e
Design user interface 6 days —
Generate code 19 days e
Refine UML diagrams 7 days S
Prepare SDD 5 days e
Presentation 3 3 days =
Deliverable 3 0 days ‘111'”-"
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Project Management

1]

System Validation

Task Mame Duration |0V 6,'11 |Nov 13, "1 Nov 20, '11 Nov 27, '11Dec 4, '11 De
SMTWT{F|S|SMTIMT]F[S|SMTIMT|FIS|SMTWT|F|5[SM

Finalize system implementation 10 days
System tests 7.5 days e
Subsystem tests 3 days =
Evaluation of tests 3 days =
Prepare final documentation 4 days =
Prepare user guide document 4 days = 5
Final presentation 2 days =
Deliverable 4 @ 12/8

0 days
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vMoodle |

~ UML

X X X

Profesor User Student

S ~, f“
7 iew VM running
time
Stop VM in cloud Load snapshot

Restart VM in cloud §

Edit existing VM ’
templates Create VM in cloud Start VM in cloud
= ———-_--___——___—_——_-—‘_"\ . .
Create template in cloud ‘ Delete VM from cloud Create account on EC2_p[J__submit assignment

5 ‘ .
elete template from ’ VM-cloud authentication Prevent unauthorized
F cloud access to VMs

vMoodle

-
el _.-7

oodlg

Take snapshot
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Use Case — Edit Templates in VBoX

Actor:
Professor.

Pre-conditions:
Professor is signed on.
A template has been created.
The template has not been deployed to any assignment.
Professor is in the “Modify VM” page.

Description:
The user initiates an action by selecting the settings he
would like to change from dropdown menus (RAM, # CPUS,
HD, Name) and clicking the “Save” button.
The system responds by changing the VM settings in
Virtual Box.
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Use Case — E‘dlt Template in VBox

Non functional requirements

Usability: Easy to use. No training required.
Reliability: Operation will be effective 99% of the time.
Performance: Fast. No more than couple seconds.

Supportability: Standard Web browsers with flash, JRE
support (e.g., Chrome, Firefox, IE).

Implementation: PHP, MySQL.
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_' VM In EC2

Use Case —

Actor:
User
Pre-conditions:
User logged into the system.
User is in the “Create Virtual Machine” page.
Amazon EC2 is up and running.
VM template was created for cloud.

Description:
The user initiates an action by choosing the “EC2” option
from the dropdown menu and clicking the “Go” button.

System responds by creating a VM in the cloud.
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Use Case — Create VM in EC2

Non functional requirements

Usability: Easy to use. One click action.

Reliability: Operation will be effective 99% of the time.
Performance: In average, it takes from 1 to 3 minutes.

Supportability: Standard Web browsers with flash, JRE
support (e.g., Chrome, Firefox, IE).

Implementation: PHP, AWS SDK for PHP, MySQL.
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Three Tier

Presentation Layer

~ Architectural Design

Contains
Presentation Logic

Business Layer

Contains
Business Logic

Data Access Layer

Contains
Data Access Logic
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" Architectural Design

Client Server

Client

vMoodle

o

Request to add

user to VM

Return port number

associated with user

&

Server

VM on EC2

)
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Hardware: AN
Pentium 4 ar newer
2.33 GHz

512 MB EAM

32 bit architecture

200 MB HD

Presentation layer

InternetHTTP

Hardware:
Pentium 4 ar newer
2.33 GHz

1.3 GBE RAM

15 GBHD

AN

Business Layer

Software:
Web Browser
Flash
Java(JRE)

1 Mb down
128 Kb up

Software; N\

FHF
Apache
Virtual Box
Maoadle
AWS

Internet

Hardware: AN
Pentium 4 ar newer
2.33 GHz

200 MBE RAM

200 MB HD

"Hardware and Software Mapping

Micro Instance (EC2):

g13 ME memary

Up to 2 EC2 Compute Units (for
short periodic bursts)

EBS storage only

32-bit or 64-bit platform

|/ Performance: Low

Data Access Layer

L

Fiber Optic |
58 Mb Up-Dawn | |

Software:
MySQL
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VM Submitted

|\ PK |id

vm_id :

FK1
. submitted ||

— 4

UV A User
PK id PK |id
. >
vim_id username
FK1,FK2,FK3 |user_id password
assignment_id idnumber
A

" Persistent Data Management

VBox Machines

PK |id

FK1 |cloud_id
host

port

Assignment Virtual Machine | EC2 VM Params VBox VM Params
PK |id PK |id | PK,FK1 |id FK1 |id
|
FK1 |course - name . port_number FK2 |machine_id
name FK1 {owner_id ' cloud_machine_id numProcessors
assignmenttype isTemplate |4l http ram
FK2 [varl parent_id I template_id disk_size
timedue state T rTm T m ==
l FK2 |cloud_id >
Course | = == I I T I Snapshots
PK lid | VM Running Time ok id
- . - Cloud -
PK |id |
fullname . PK |id | |FK1 [vm_id
teachers J|FK1 |vm_id . < . snapshot_name
students start_time I type I cloud_type
cost total_time [ name [ creation_date

!
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vMoodle interface

Minimal Clasg—I)iram

vMoodle Logic

EC2 Administration

vMoodle storage
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VBox VM Params

ECZ2 Administration
EC2Commands | | Administration i Ol
| webBrowser
VNC | userType
|
| vMoodle Storage
Data Storage
VMAssignment | | VBoxMachine || __| DataStoreFacade
Cloud VirtualMachine || _____
VBoxFacade

vMoodle
Logic
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o Minimal Class Diagram

vMoodle logic
<<component>> &l
Moodle ListVM cmd || viewVM cmd || stopVM cmd modifyVM cmd || startVM cmd
? N [ [ g g |
| e e e e e e e i ______________________________________________ f
: W |
Session | [vMoodleController ( Command getVMState cmd deleteAllAssignment
L o - sVMs_cmd
o T AN :
createSnapsho deleteSnaps || | :r" ----------------------- i
i e i :F deleteVM_cmd ' __[createvM_cmd : restartVM_cmd
e E tVMAST | I dedVM_cmd
_ 1| se sTem | | suspende cm
loadSnapsh snapShot ' ; =
_____ = L. ' |setVMsubmit cmd
ot cmd < cmdAction | plate emd | , =
________________ 1] Page createVMAssignme
CloudManager < | nt_Page
<<component>> 8lic----- createVM_Page .
T Cloud | -9 listVM_page
VBoxStrategy | | CloudStrategy 4 EC2Strategy | — modifyVi_page viewVM_page
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~ State Machine Diagram
P [ Professor Logged in ) e

select course
[As:slgnmant graded ]
list all vms list all vmsv grade assigment create assignment
Course dislplayed Assignment created
[T&mplate created ] | [ All'VM listed page disipaye | - 9 }
=
list all vms select class
create templatg
create vm selectvm
[ WM craateq:l_‘“"r selecl assignment
W
WM options listed Assignment page displayed )
) }[ logged off
dit template
! P select vm log off
W start vm
stop vm
Restart vm VM started ) PYM M stopped )
- start vm ~ - log off

(" Snapshot taken

take snapshot
start vim ~ *’
suspend vm

Template Edited ]

(" VM suspended )

start vim ~ *’
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Create VM in EC2
* Step 1: Create VM
e Step 2: Useris added into the system as an Administrator
and VNC Configuration.
* Step 3: User can view VM through vMoodle in the cloud

Running Time:
e Step 1: O(1)
e Step 2: O(n) + O(m)
e Step 3: 0(1)
n = Number of VMs in EC2
m= Number of Students in the VM
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Purpose

Set up

Input

Expected
Output

Sunny Day — Create VM in EC2

e To create a Instance of a VM in the Amazon EC2

e Course "Install Web Server” was created.
* Professor is logged in.

* Name: “EC2 Professor Test”

e Password: “Password”.

* The professor is redirected to the View VM page.

* The professor is prompted to enter previous
password.

* Professor can access the new VM.
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Rainy Day — Fdit Templates in VBox

Test Case ID | Test VMT-006

Purpose To modify an existing template.

Set up * Course "Install Web Server” was created.
* Professor is logged in.
* Atemplate was created.
* Unable to stable SSH connection

Input  Number of processors changed from 1 to 2

Expected * Error message “No SSH connection”
Output

27
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Demonstration

v'Create, Start, View VM on EC2
v'Take, Load Snapshot
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Questions?
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