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Introduction

Existing cloud offerings are heterogeneous.
» Difficult to analyse and compare them.

» «Impedance mismatch» when deploying applications on multiple cloud offerings.

To ease the design of cloud-based applications, there is a need for:
» Languages that permit defining applications.

OASIS JTOSCA

» Full-fledged support for designing cloud-based applications

e.q., automated and flexible matching of automatically
discovered interoperable cloud offerings.

Jacopo Soldani (soldani@di.unipi.it) DrACO: Discovering Available Cloud Offerings



Motivation

TOSCA started to pave the way towards supporting
an interoperable design of cloud-based
applications...

Full-fledged support for designing
cloud applications.

...but, for instance, there is currently no
repository of TOSCA-based cloud offerings...

OASIS 9 TOSCA
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Our goal(s)

To pave the way towards a full-fledged support for designing cloud-based applications.

1. We show how cloud offerings can be naturally
modelled in TOSCA.

» To reduce the «impedance mismatch» among cloud
offerings.

» To ease the description of an application’s
deployment.

2.  We present the open-source prototype tool DrACO
(Discovering Available Cloud Offerings), which
permits

» to look-up for cloud offerings, and

» to retrieve them in a standardised TOSCA format.OASIS ITOSCA
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Background
TOSCA (Topology and Orchestration Specification for Cloud Applications)

service template
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Modelling cloud offerings in TOSCA

We will follow the guidelines given by the TOSCA primer*:

* OASIS: Topology and Orchestration Specication for Cloud Applications (TOSCA) Primer. hitp://docs.oasis-open.org/tosca/tosca-
primer/v1.0/tosca-primer-v1.0.pdf (2013)

Jacopo Soldani (soldani@di.unipi.it) DrACO: Discovering Available Cloud Offerings


http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf
http://docs.oasis-open.org/tosca/tosca-primer/v1.0/tosca-primer-v1.0.pdf

tosca.nodes.Compute

A normative representation of cloud-hosted computing resources is already available in TOSCA.

& e
\\}Q; S O _\(\Qo

.................. & R NN

: type for 307 (@ & o LBgEenee type for----------eoeeoeesy _
tosca.capabilities.Container tosca.capabilities.Scalable
- hum_cpus tosca.nodes.Compute [@standard |- min_instances
- cpu_frequency - max_instances
- disk_size J N, - default_instances
- mem_size dependency local_storage

We will model laaS/PaaS offerings by extending such a representation.

CloudHarmony PaaSify.it
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laaS offerings

laa$S providers essentially offer remote access to é
» cloud-hosted virtual machines, and m—
» to storage and network resources.

L}

We will show how laaS-offered virtual machines can be modelled in TOSCA

The model we will propose is extensible.

» It can be easily adapted to model also storage and network resources.
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Modelling 1aaS offerings in TOSCA

tosca.nodes.Compute permits describing, among others,
» the hosting capabilities of a cloud-hosted virtual machine, and

» whether/how it is scalable.

X
e & N
s SR B
greseeeees type for-------- O° (P & o L type for---seeememmmocceeny :

tosca.capabilities.Container tosca.capabilities.Scalable
= W {9200k tosca.nodes.Compute [@standard |- min_instances
- cpu_frequency - max_instances
- disk_size / / - default_instances
- mem_size dependency local_storage

It however does not permit describing other functional features we may need to specify:
» how many disks are available in the offered virtual machine,

» their type, and

» the SPECint benchmarking value of the available CPUs.
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Modelling 1aaS offerings in TOSCA

draco.nodes.laaS

We define draco.nodes.laaS to model laaS-offered virtual machines.
» It extends tosca.nodes.Compute, thus permitting to specify at least the same information.
» It also permits specifying the number and type of disks, and the CPUs’ SPECint value.
» It also permits indicating the service name.

tosca.capabilities.Container

derived_from
ii— type for---------.

draco.capabilities.Container . tosca.capabilities.Scalable
- disk_type Service standard |- min_instances

- num_disks e - max_instances

- cpu_SPECint U N, - default_instances

\/ N/
dependency local_storage

...what about non-functional features?
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Modelling 1aaS offerings in TOSCA

Policies

derived from

tosca.policies.Performance

ﬁ\ derived from

uptime

draco.policies.Availability
percentage
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tosca.policies.Placement

ﬁ& derived from

draco.policies.Location
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Modelling 1aaS offerings in TOSCA

An example

 disk_size: 80 GB
mem _size: 15 G

disk_type: SSD

cpu_SPECint: 90

el o
num_disks: 2 x>

draco.policies.Availability)

B ﬂ availability
(

é, H

/

Amaz

P

on_EC2

targets . ~
(draco.policies.Location)

location

_______ Zicity: Dublin

(draco.nodes.laa$) targets

-~ ‘ta rgets

i country: Ireland |

pricing
(d

raco.policies.Pricing)

Jacopo Soldani (soldani@di.unipi.it) DrACO: Discovering Available Cloud Offerings




Outline

O Introduction

) Modelling cloud offerings
o Modelling laaS offerings in TOSCA

> Modelling PaaS offerings in TOSCA

Q DrACO: Discovering Available Cloud Offerings

O Conclusions

Jacopo Soldani (soldani@di.unipi.it) DrACO: Discovering Available Cloud Offerings



PaaS offerings

PaaS providers offer platforms (rather than virtual machines) to users.

Such platforms are already configured
» to support some software distributions,

» to be hosted privately or publicly, and/or
» to be able to scale automatically, horizontally or vertically.
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Modelling PaaS offerings in TOSCA

draco.nodes.PaaS

We define draco.nodes.PaaS to model PaaS offerings.
» It extends tosca.nodes.Compute, thus permitting to specify at least the same information.

» It also permits specifying the hosting type, and the supported software/datastore distributions.
» It also permits indicating whether the platform scales automatically, horizontally or vertically.

tosca.capabilities.Container . tosca.capabilities.Scalable
& e
derived_from . ,@"Q’bQO\ \r§ &QQO derived_from
oo type for------, @ S o P {8701 o] (e e ,

draco.capabilities.Scalable
standard |- auto

- horizontal

- vertical

draco.capabilities.Hosting
- private_hosting
- public_hosting
- software_support
- datastore_support

draco.nodes.PaaS

(/ Y
dependency local_storage

[}

» Non-functional features can be described with the already introduced policies.
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Modelling PaaS offerings in TOSCA

An example

gprivavt“e_host‘ingv: false

[ee=s==ssssssscsscscssssscsscssscscasssscsnannsscansnasnsanannnnny

uptime_percentage: 99.986

i public_hosting: true T
software_support: ava '!ab'|'tv. N
Go[1.5], Java, NodelS, | iauto: false . (draco.policies.Availability)

| PHP[5.6], Python[3.4.2],.| ihorizontal: true & l

= o - > targets / i

i Ruby[2.2.3], Scala  ®" i :vertical: true - eez location
datastore_support: | - - (draco.policies.Location) |

| PostgresQL[9.1], Herokw | /= Zountry: US .

| Redis (draco.nodes.PaaS) targets Contnen AmicricT

— e— — —

— ltargets
\arg

pricing
(draco.policies.Pricing)

Jacopo Soldani (soldani@di.unipi.it) DrACO: Discovering Available Cloud Offerings




Outline

O Introduction

O Modelling cloud offerings
o Modelling laaS offerings in TOSCA

o Modelling PaaS offerings in TOSCA

) DrACO: Discovering Available Cloud Offerings

O Conclusions

Jacopo Soldani (soldani@di.unipi.it) DrACO: Discovering Available Cloud Offerings



Discovering Available Cloud Offerings

DrACO (Discovering Available Cloud Offerings) is an open-source, extensible prototype tool that
permits to look-up for laaS/PaaS offerings and to retrieve them in a standardised TOSCA format.
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Discovery

DrACO discovers available cloud offerings by crawling information from existing and
heterogeneous sources (e.g., CloudHarmony, Paasify).
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DrACO translates all the cloud offerings it discovers into a standardised TOSCA format, and

it stores them in a local repository.

r
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Retrieval

DrACO permits accessing its repository of cloud offerings via a RESTful APl or via a web-
based graphical user interface.

- -
— DrACO
L ,S’OWCE\:}«-{ Crawler o
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Exploiting DrACO
DrACO

Discovering Available Cloud Offerings.

Offering type

O Al © l1aaS @ PaaS

Cloud provider
Any

Additional requirements

Support for: Java v
Availability v > v 9987

Add requirement.. Add software support..
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Conclusions

v We have shown a way to reduce the «impedance mismatch» among cloud offerings.

* Cloud offerings can be functionally modelled as TOSCA node templates.
draco.nodes.laaS > laaS-offered virtual machines
draco.nodes.PaaS - PaaS$ offerings

*  The non-functional features of an offering can be given through TOSCA policies

draco.policies.Availability, draco.policies.Location, draco.policies.Price

v We have illustrated DrACO, an open-source, extensible prototype tool that permits
* to look-up for cloud offerings, and
* to retrieve them in a standardised TOSCA format. /
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A success story

SeaClouds permits automatically deploying and managing TOSCA-based applications over multiple
and heterogeneous cloud offerings.

seacLoubDs http://seaclouds-project.eu/

AGILITY AFTEr DerPLOYMenT

Con f"‘rolliv

SeaClouds automatically determines the best deployment solution,
» by matchmaking each application component’s requirements with available offerings, and
» by analyzing all potential deployment solutions to determine an optimal one.

SeaClouds needs to discover available cloud offerings, and to
retrieve them in a TOSCA-based representation.

Such need is accomplished by exploiting the capabilities of DrACO!
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Future Work

To integrate DrACO
with the open-source
OpenTOSCA environment

WebServer

Yy |
To model also laaS-offered VM
storage and networking resources ]
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To discover more complex
offerings by integrating
DrACO with already
existing TOSCA-based
reuse techniques.
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DrACO: Discovering Available Cloud Offerings

Antonio Brogi, Paolo Cifariello, Jacopo Soldani

What is DrACO?
DrACO is an open-source, extensible prototype tool that permits to look-up for laaS/Paas cloud offerings
and to retrieve them in a standardised TOSCA format.

How does it work?

DrACO discovers available doud offerings
by crawling information from existing and heterogene-
ous sources (e.g., CloudHarmony, Paasify).

I h a n k O u . DrACO translates all the cloud offerings it
discovers into a standardised TOSCA format, and it
stores them in a local repository.

m DrACO permits accessing its repository of
doud offerings via a RESTful APl or via a web-based
graphical user interface.

Using DraCco

‘ http://seaclouds.di.unipi.it/draco.html

by specifying the features of the
offerings to be retrieved.

@ https://github.com/seacloudseu/draco

It also permits browsing the potentially
many retrieved offerings.

A success stor
Y @ http://seaclouds.di.unipi.it/draco.html
@ https://github.com/seacloudseu/draco

“This work was partly supported by the EU project SeaClouds (EU-FP7-ICT-610531), and by the project
Through the Fog (PRA-2016-67) funded by the University of Pisa.
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