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Models of Cloud Computing: SaaS, PaaS, laaS

ASaaS: Software as a Service i > Google Apps, Force.com,
Facebook;

APaaS: Platform as a Service i > Google App Engine, Azure
Platform;

AlaaS: InfrasDefn: If a user speaks to a Veb Services.

;2 person to get access to- - "\
-

___resources, its virtualisation, Wl
If the user gets access through - -
a computational interface it a N
Cloud!
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Using an laaS

Users retains (full) control on:

A operating system:
I create, modify or use existing OS images;
I VM instantiation and management (start, stop, #VMSs);,

A networking:
I elastic IP, virtual firewalls, isolation (security groups);

A data:
| create and manage EBS devices;
I snapshotting. l

Great flexibility vs. extra effort
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Eucalyptus

AREl astic Utility Computing Architecture Li
A Open source and Commercial

A Amazon Web Services API compatible
i EC2, storage - S3, Elastic Block Store (EBS)

Al Eawynstall o

A Xen and KVM hypervisors
I Commercial version supports others (inc. VMWare)

A Packaged version distributed as Ubuntu Enterprise Cloud

Wb Browser S0aP-pazed fools HEST-Dased 1ools

Cluster A Cluster G

Cluster Controller Storage Lontraller

Mode Controller
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Client Tools i- Hybridfox

matteo@tetra2:~$ euca-describe-images N

IMAGE  emi-1A521C53 taverna-server-image/taverna-server-ubuntu.9-04.x86-64.1
CE] ¢ &= ‘ 6] | chrome:ffec2ui/content/ec2ui_main_window.xul v‘ ‘ o)V L
IMAGE  emi-FBDAlC@®2 mygrid-images/taverna-server-https-ubuntu.9-84.x86-64.1im - -
89 *J Google I % |[o) Hybridfox-CloudEngtt-custom 3 | & V
IMAGE eri-ep6l11e9 ubuntu/initrd-2.6.27.21-8.1-xen.manifest.xml admin & Regions | cloud-eng-it ¢ | () credentials | gabriele.giammatteo ¢ | QaAccountios g Tools
IMAGE eki-1D43114F Debian/vmlinuz-2.6.27.21-0.1-xen.manifest.xml  admin P [ P po— T T
IMAGE  eki-189C1131 Cent0S/vmlinuz-2.6.27.21-0.1-xen.manifest.xmlL  admin LEences | meves (KRS TS S ac (1Y, CIoNDs | S RSUC RS | 0 0SS BC DTRRE IO
IMAGE emi-D42F1841 Fedora/fedora.10.x86-64.img.manifest.xml admin Images Launch Permissions
IMAGE  emi-22381113 images/centos.5-3.x86-64.20100816.maniTest.xml mwoodbri p T
IMAGE emi-9243116F  Ubuntu/ubuntu.9-04.x86-64.img.manifest.xml admin | CACBUESRTE - ) D)
IMAGE emi-DEAD1O6@  Cent0S/centos.5-3.x86-64, img.manifest.xml admin LT S S‘EI‘Z ‘ZW V';b"‘ty A O e PIBHOTT e T2 Z
IMAGE  emi-8B7E1367  large-ubuntu/ubuntu.9-849%86-64.img.manifest.xml | [ evectore.) . ESEERMaGmy  bubli oo
IMAGE emi-DB9B1056 Debian/debian.5-0.x86-64.img.manifest.xml admin ! lario.. image-store-1.., available admin public x86_64
IMAGE emi-12B8117C sbimages/new.Cent05.5.1GB. img.manifest.xml sebarnes o Po T — N S
3 e 3 3 akif... image-store-1.. avallable admin  public x86_
IMAGE  eri-FAF410A4 can‘gns;;n;trd—z.6.27.21—@.1—xen.man%fest.xml adm}n ai-0... image-store-1... avallable ladmin  public 3576
IMAGE eri-FF9210C5 Debian/initrd-2.6.27.21-0.1-xen.manifest.xml admin ami-... image-store-1... available admin public x86_64
IMAGE eki-2B2E118B Ubuntu/vmlinuz-2.6.27.21-8.1-xen.manifest.xml  admin ak‘-; ‘maae-ﬁtm-i ava‘:a:E Ejm‘" PUE;‘C X:i’iﬁ
- . A : ari-0... image-store-1... avallable admin  public x86_
IMAGE  eri-828110C6 Fedora/initrd-2.6.27.21-8.1-xen.manifest.xml admin ami-.. image-store-1... avallableadmin  public 3576
IMAGE eki-2097116B Fedora/vmlinuz-2.6.27.21-0.1-xen.manifest.xml  admin akif... image-store-1... available admin public x86_64
IMAGE  emi-1227117F sbimages/mpi.Cent05.5.1GB. img.manifest.xml sebarnes ari-0... ‘mage-zmkre-l avaw:a:s ajmm puE;wc x86_64
. ami-... image/disko.qc... available  admin public xB6_64
matteo@tetra2:~$ [l aki-4... kerneljvrrlinuz... available " admin  public x86_64
. aki-4... kernelvmlinuz... available admin public xB86_64
( :Om m and LI n e I nte rface ari-0... ramdiskfinitrd.i... avallable admin  public x86_64
Examples:
(reate an FC2 interface handle:
Done

fec2 = RightAws::Ecl.new(avs access ey id, Hybrld FOX

aws_secret access key)
Create a new SSH key pair;
Bkey = 'right ec? awesome test key'
new_key = fecl.create ey pair(Ukey)
keys = fecl.describe key pairs
Create a security group:

fgroup = 'right ecd awesome test security group'

Bec?.create_security group(@group, 'My awesome test group') . .
group = @ecZ.describe_security_groups([@group]} [0] ng htS Cale Gems ng htAWS
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The Project

A Flexible Services for the Support of Research T
JISC funded, 10 months CENTRE

A 6 Partners, 12 staff members: @ University of
i academic and industrial: Reading
I 3 cloud infrastructures;
I 3 solutions providers. edU

A GOa|S & Science & Technology

@ Facilities Council

I building an integrated Public-Private hybrid

cloud infrastructure; e
I Developing accounting tools for cloud e |
I pilot 1, Multi Platform Software Development;

i pilot 2, On demand Research data storage. CAN@NICAL

—=>, Eucalyptus
% / ' Systems
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Aims

A Develop Hybrid Public-Private cloud within HEI and trusted sector
provider

A lmplement stand-alone policy driven management layer allowing user
abstraction

Almplement open standards (OCCI) interface within Canonical UEC

A Develop two trial use-cases as exemplar of developing management
interfaces of swarms of VM with different policies
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Private/Public Multiple Clouds

A Globally distributed:;
A different resources/cost;
A different applications;

A non standardised: different AAA and UI.
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Mediated Private/Public Multiple Clouds

Management
Interface

Users

A Automation:
A load balancing;

A costs reduction:

A usability.
OXFORD
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Install the Clouds
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Integrate Management and Accounting

STFC/NGS
Accounting

Database
Reading

eZEEL eZEEL
Management Management '
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Develop our Pilot case studies

STFC/NGS
Accounting

Database
Reading

eZEEL eZEEL
Management Management

Software Software
Storage Storage
Development Development
Manager Manager
Framework Framework
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Accounting the Cloud T Requirements & Implementation

ARequirements
I No maodification of Eucalyptus code base;

I Accounting based on local accounts with VM, EBS, Snapshot usage for
each registered user;

I Non-destructive treatment and permanent recording of accounting data;
I Open standard publishing allowing for multiple types of consumption.

Almplementation
I Data sources: Eucalyptus logs (cc.log, output-cloud.log, debug-cloud.log);
I 4 stage design:
A Aggregation: logs are parsed. Records are date and time stamped,
checked for duplication and saved in daily archive files;
AParsing, records are parsed and stored into an accounting database
(MySql 5.1);
AMining, database is mined to create OGF standard usage records;
AUploading, Usage Records are uploaded to the RUS server.
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The not so simple Accounting Database Schema
BESO00 @60 OO

&S W& Eucanptusacco > vol
VieE vol_attach /45 VOL_ID : varchar(20)
& VOL_ID : varchar(20) > / |[B date: date
~€ VM_ID : varchar(20) / (B time: time
[l date : date /'
[ time : time /
B: vm_stop vie] volumes /
'M_ID : varchar({20) | . ag vms >—4 % VOL_ID : varchar(20) -—(:
ate : date ~~— @ VM_ID : varchar(20) €' USR_ID : varchar(20) '.l
me : time /1@ USR_ID : varchar(20) >, o vol detach -~ # size : int(10) unsigned \
/"" ) reservation_id : varchar(20)| & VOL_ID : varchar(20) | ol &l cluster : varchar(20) \
/ emi_id : varchar(20) \ € VM_ID : varchar(20) \
/ 2| kernel_id : varchar(20) \ @ date : date \
i & ramdisk_id : varchar(20) \ [ time : time
/ # cores : int{10) unsigned \
//’ z ram : int(10) ttj(nzigned \
num_disk : int(10) unsigned \
0900 stask /, & public_ip : varchar(20) \
M_ID : varchar(20) | & private_ip : varchar(20) \ g -
g date # vian : int(11) ‘-2 USR
ne : time

II
/
_ID : varchar(20) »

\
\
\
£ user_login : varchar(20)
£ usr_mail : varchar(60)

|I
\

Zl user_name : varchar(20)
) user_project_description : text

£l user_project_pi : varchar(20)

\
\
\¢&
£l user_affiliation : varchar(60)
El user_tel : varchar(20)

go:

go:

vol
VOL_ID : varchar(20)
(] date : date
(] time : time

# user_approved : tinyint(1)
# user_confirmed : tinyint(1)
# user_enabled : tinyint(1)
) user_dn : varchar(60)

a 4 snap_delete
€5 SNAP_ID : varchar(20)
(] date : date
(] time : time
Viel
2 SNA

: - snapshots
P_ID : varchar(20)
“4€ USR_ID : varchar(20)

£ VOL_ID : varchar(20)

CENTRE
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[] date : date

)

snap_create

[ time : time
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Accounting the Cloud i Advantages & Challenges

AAdvantages:

I Full regression chain from account record to original Eucalyptus logs;
I Agnostic storage and representation of the accounting records (SQL);

I Multiple, concurrent access of accounting records from different types of
accounting clients: RUS + local web interface;

I Multiple representation of the accounting logs (SQL DB + aggregated
files) allows for consistency tests embedded in the parser;

AChallenges:
I High volume of daily logs: up to 500Mb daily for just 3 file types;

I Highly redundant log information -> expensive duplicates checking;

I Non uniform formatting of log records, lack or date stamping for 2/3 of
them.
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Pilot 1. Multi-Platform Software Development

&K
i

SSH
IDE

Instance
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Pilot 1. Multi-Platform Software Development

Manager
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Pilot 1. Multi-Platform Software Development

ASelect dependant codes

ASelect build platforms, OS
and architecture

ASelect project source-code

ABased on select platform list start instances

AOn running instances D/load and install
dependencies and source-code

' ANCE AStart build process
AStream stdout/err from building instance

APack complete products

AReport errors and ship complete
builds

AAllow access to error plagued
OUtp uts builds directly on instances
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Pilot 2: On Demand Research Data Service

h

Type 1 Volume EBS Controller

Instance
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Pilot 2: On Demand Research Data Service

type and policies on lifetime)

EBS Controller

Volume

EBS Controller

Cloud 1
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Pilot 2: On Demand Research Data Service

type and policies on lifetime)

EBS Controller

EBS Controller

Typ Volume
Instance

OXFORD

e-Research
CENTRE







