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Cloud eshte...

Harduer dhe softuer né formé té datacenter-i
gé shitésit pérdorin pér té ofruar burimet
per kalkulim (computmg) dhe shérbimet
kompjuterike -




Cloud Computing

» Pérfagéson dyja: cloud dhe shérbimet e
ofruara

» Pse e quajné até "cloud computing™?

- Disa thoné se pér shkak kalkulimeve ge
ndodhin atje ne ret = “in the clouds”

- Wikipedia: "Termi rrjedh nga fakti se shumica
e diagrame teknologjisé pérshkruajn internet
ose |IP disponueshmeériné duke pérdorur njé
vizatim te reti (cloud).”




Cloud Computing
Kush éshté kush ....
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“With Amazon [AWS], on Day One of launch we
could scale to the world.”

-Brad Jefferson, Co-Founder & CEO, Animoto

“Animoto has partnered with Amazon to leverage multiple Users use it to
offerings in their Web Services (AWS) platform which, in produce video
conjunction with Animoto’s own render farm, constitutes the pieces from their

Animoto web infrastructure.” photos, video clips
and music.




Shérbimet e Cloud Computing

Tre shérbime bazeé:

» Software si njé shérbim (SAAS) modeli
> Apps népérmjet shfletuesit

» Platforma si njé shérbim (PaaS) modeli

- Dorézimi i njé platforme kompjuterike pér |

zhvillimin e softuerit me porosi,
si njé shérbim

» Infrastruktura si njé shérbim (IAAS) modeli

o Dorézimi i infrastrukturés
kompjuterik si njé shérbim

» XAAS (Everything as a service),
lista vazhdon té rritet ...

Value Visibility to End Users

OS + App Sarver Stack
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Sherbimet Cloud ( XaaS )

Levels of abstraction in “cloud computing”

Software Layer

Application Layer

Infrastructure Layer

 Hardware Layer

@ Strateqgi Consuiting



SaaS (1/3)

» Filloi rreth vitit 1999

» Aplikimi éshté i licencuar pér njé klient, si njé
shérbim mbi kérkesén

» Modeli i shperndajes se softuerit (Software
Delivery Model):
- Sherbehet nga web serverat té shitésit

- Shkarkohet né pajisje té konsumatorit dhe
pérdorimi i aplikacionit mbaron me mbarimin e
kontrates.




Saas (2/3)

» SaaS arkitekturé/Maturimi:
» Atributet dalluese: konfigueshmeria,
efikasitetit multi-qgiraxhi, shkallézueshmeéria

» Distinguishing attributes: configurability,
multi-tenant efficiency, scalability
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= Each has its own
customized version of
i the application and run
”x\ its own instance
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» Same application but
distinct instance/customer

= (+):Efficient use of server
resources without apparent
differences to end users

= (-): scalability limits




Saas (3/3) N sas

» Shembuijt

‘ , J?)rce.com@
@uccess On Demand.

GOL 381@ Docs

QuickBase IRadinuid

Get your projects done
basecamp hqg.com




PaaS (1/2) '

» Dorézimi i njé platforme té integruar
kompjuterike (ku aplikacione me porosi
mund té zvillohen/testohen/shpérndahen) &
njé grumbull te zgjidhjeve si njé shérbim.

» Vendosé aplikacione tuaja dhe mos u béni
merak pér blerjen dhe menaxhimin themelor
te shtresave té harduerit dhe softuerit




PaaS (2/2) w
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laaS (1/5)

» Dorézimi i infrastrukturés kompjuterike
(zakonishté ne formén e virtualizimit) si njé
shérbim

» Blej Burimet
> Serverat
- Softuer
- Data center space
> pajisje rrjeti jepen plotésisht si shérbime

Shembull:




laaS (2/5)

» Teknologjia e virtualizimit éshté njé nxités |

madh i laaS

> Eshté ményré per bashképérdorimin (shkémbimin,
shpérndarjén) e IT burimeve: Web serverat,
ruajtjes(storage), té dhénat, rrjeti, softuer dhe

bazave e té dhénave.
- Normat e larta té shfrytézimit
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laaS (3/5)

» Teknologjia e virtualizimit éshté njé nxités |

madh i laaS

E ¥ Linux E E ¥ WinXP E E } NetBSD iﬂ—VirtuaI
@ | o | [e@® || machines
|- | |- | | |
S e G @ «~—Physical
machine

m HARDVER



laaS (4/5)

» Granulariteti i VMs

» Procesoret multi-core

Quad Core:

p—



laaS (5/5)
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Ndarja e Burimeve dhe Konsolidimi

» Shérbimi i burimeve kompjuterike si njé
shérbim i ofruar népérmjet:
> Virtualizimit
> Provizionimit dinamik

Ndarja e pershtatme e burimeve:
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Burimet Fizike Heterogjene

Ndarja e pershtatme e burimeve
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Mé shumé (Xaas): Cdo gjé si shérbim
(Everything as a Service) EaaS

» Desktopi: DAAS
- Pérdorimi i desktopit nga kudo permes virtualizimit

» Komunikimi: CaaS
» Virtualizimi: Vaas
» Hardver: Haas

» ... EJ

.



Evolucioni

Diskutuar ne ligjeraten 1

The Evolution of Cloud Computing
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(Nellutia & Teoh, 2008)




Mundésimi i Teknologjive

» Virtualizimi

» Web 2.0

» Depoja e shperndare (Distributed Storage)
» Komputimi (Computing) i shperndare

» Utility Computing

» Rrjeti Bandwidth & Latency

» Sistemet Fault-Tolerant




Pse Cloud Computing?

v

Aplikimet Data-Intensive Large-Scale
Fleksibiliteti

Shkallézueshmeéria

» Pérshtatur pér nevojat tuaja té tanishme:
- Hardver

- Softuer
» Efekti:

> Ulja e Kostos
> Ulja e mirémbajtjes
> Shfrytézimi i Larté
> Disponueshmeéria e larte
- Mbetje té reduktuar karboni

v Vv




» Fleksibiliteti (Flexibility)
- Softuer: Cdo platformé e sofftuerit
- Qasja: Burimet e gasjes nga ¢cdo makiné té
lidhur né internet

- Shpérndaje infrastrukturén nga kudo né
cdo kohé

- Infrastruktura kontrollohet nga softueri




Pse Cloud Computing?

Shkallézueshmeéria (Scalability)
«Castit

*Kontrolli me ané té softuereve
*Shto / anulo / rindérto burime te castit

Fillo vogel, pastaj shkallézo burimet tuaja lart / poshté
Sa ju hevojitet

lluzioni i burimeve té pafundme dispozicion né kérkesé




Pse Cloud Computing?

» PErshtatje (Costumization)
- Cdo gjé né listén e déshirave
- Softuer Platformat
- Depo
- Network Bandwidth
- Shpejtésia




» Kosto (Cost)
- Modeli pay-as-you-go

- Kompani té vogla ose ato té mesme mund té
pérdorin lehté infrastrukturén gjigande te
korporatave gjigante.

- Koha pér shérbim / tregu
- Nuk ka kosto upfront




Pse Cloud Computing?

» Mirémbajtje (Maintenance)
- Té zvogélojé pérmasat e IT departamentit té klientit
- Eshté pérgjegjési e shitésit cloud
> Kjo pérfshin:
- Softuer updates
- Securitz patches
- Monitorimi i sistemit

- Sistemi backup
.. etj




Pse Cloud Computing?

» Shfrytézimi (Utilization)

» Konsolidimi i njé numri té madh té burimeve
> Cikle CPU
> Depo
> Rrjeti Bandwidth

.



Pse Cloud Computing?

: : "
» Disponueshmeria y

- Duke pasur gasje né softuare, platformé,
infrastruktura nga kudo né cdo kohé

> Gjithgka gé ju duhet éshté pajisja e lidhur né
Internet

» Besueshmeéria

- Toleranca defektit té sistemit menaxhohet nga
ofruesit e cloudit dhe pérdoruesit nuk kané nevojé
té shgetésohen pér kété.




Pse Cloud Computing?

» CO2 Footprint
- Konsolidimi i serveréve
- Shfrytézimi i larté
- Pérdorimi i reduktuar i energjisé

l"l‘ l"l' l"l‘ I"l. l"l' l"l' l"l' l"l‘ l"l‘ I"l'
BEERBEREEEE
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Te metat (Drawbarks)

» Siguria
» Intimitet
» Varsia nga furnitori (vendor lock-in)

» Varesia nga rrjeti

» Migration




Llojet e Cloud-it (1/4)
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Llojet e Cloud-it (2/4)

Cloud publik (té jashtém)

» Tregu i hapur pér mbi informatiké computing
dhe IT burimet

» Shgetsimet: Limited SLA, Reliability,
Availability, Security, Trust and Confidence

» Shembujt: IBM, Google, Amazon, ...




Llojet e Cloud-it (3/4)
Cloud privat (i brendshém)

» Pér ndérmarrjet / korporata me
shkallé té madhe IT

Types of Cloud The Cloud Provider
The Cloud Provider ‘ g
o .
9 v .-_J
—

Connectivity
(Network Access)




Llojet e Cloud-it (4/4)

Cloud Hybrid

» Zgjate Cloud Privat (s) duke e lidhur até me shitésit e tjera
cloud té jashtém pér té béré pérdorimin e shérbimeve cloud
né dispozicion nga shitésit e jashtme

Cloud Burst

» Pérdor cloud lokale, kur keni nevojé pér mé shumé burime,
burst né cloud publik

Types of Cloud The Cloud Provider
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Llojet e Aplikime

Diskutimi i hapur

p—



System Infrastructure

» Large-scale Data-centric applications
» Exploit parallelism

» Easy to manage

» Elastic (dynamic?)

» Fault-tolerant




MapReduce and Apache Hadoop

» MapReduce: Abstraction that simplifies writing
applications that access massively distributed data

» Hadoop: Open source MapReduce software platform

» Distributes data and processing across many nodes
» Processes the data locally at each node

» Transparent fault tolerance throughAutomatic data
duplication
» Automatic detection and restarting of failing nodes




MapReduce Programming Model

»

Functional programming that is easily
parallelizable

Split into two phases:

Map -Perform custom function on all items in
an array

Reduce - Collate map results using custom
function

Scales well - computation separated from
processing dataflow

lllustrative example:

Map that squares the value of numbers in an
array

{1,2,3,4}->1{1,4,9, 16}

»

Reduce that sums the squares : 30

Persistent Data

Map

Map Map Map
—\
Transient Data
Reduce Reduce

Reduce

N

Persistent Data




Hadoop Map/Reduce

The Map-Reduce programming model:

» Framework for distributed processing of large data sets
» Pluggable user code runs in generic framework

Example:
» cat * | grep | sort | unique -c | cat > file
» input | map | shuffle | reduce | output

Natural for unstructured data:
» Log processing

» Web search indexing

» Ad-hoc queries




Apache Hadoop

Open source MapReduce software platform

Automatically provides framework for developing
MapReduce applications

» Handles mapping and reducing logistics
» Programmer just provides custom functionality

Currently takes custom functionality in Java and Python

Uses an open source Eclipse plug-in to interface with
Hadoop

o




HDFS

Very Large Distributed File System
» 10K nodes, 100 million files, 10 PB

Assumes Commodity Hardware

» Fil_(les are replication in order to handle hardware
ailure

» System detects failures and recovers from them

Optimized for Batch Processing

Data locations exposed so that computations can move
to where data resides

» Provides very high aggregate bandwidth




Distributed File System
NameNode

Single Namespace for entire cluster

Data Coherency
» Write-once-read-many access model
» Client can only append to existing files

Client
Files are broken up into blocks 2 .
» Typically 128 MB block size K4
» Each block replicated on multiple DataNodes .
Intelligent Client
» Client can find location of blocks .

» Client accesses data directly from DataNode

DataNodes




