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INTRO — CLOUDS REVISITED

A felho alapu rendszerek értelme és szerepe az IT vilagban
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Felho szerepe — uzleti oldalrol
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Felho terminologia felhasznalasi mod szerint

29 X Z
aas PaaS  SaaS

Infrastructure-as-a- Platform-as-a- Software-as-a-
Service Service Service
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A felho tipusok meghatarozasa

Platform as a

Public Cloud SIS

PaasS

. Sof’rworg as a
Hybrid Cloud service
Saas
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MI A PAAS?
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Platform as a Service — the services

Szolgaltatas: mit ad nekiink a PaaS?

«Telepités - app deployment

«Skalazhatosag - scaling (horizontal, vertical,
auto)

«Terhelésmegosztas - load balancing
oFelligyelet - health monitoring, auto recovery
eNapldzas - logging service

oEszkoztar - external/internal services,
marketplace
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Advantages of PaaS — the Platform assures

edeployment

e|load balancing

°high availability

el0g aggregation

escaling

eImage mgmt —
» Libraries, kernel versions
» Security updates

(Tenant's problem: just develop your own app)
- El6ny: A felhasznalo a sajat alkalmazasanak
kidolgozasara koncentralhat
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Az *aaS modellek osszehasinlitasa

» laaS: The end user maintains control of the
operating system and applications on the
hardware.

» PaaS: end user has to development, testing,
deployment, and ongoing maintenance of
applications

» SaaS: end users pay on a per-use basis
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A PaaS dioheéjban

Teljes korl es komplex

szolgaltatas halmaz III“ Flexible
Gyors alkalmazas kezelés
- build

- telepites

- menedzsment

Globalis (tobb-helyszinen
mUkodo) halézaton
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PaaS rendszerek nagyon valtozatosak

» Services that help develop and test apps
- infrastructure is maintained by the provider
* Reduced infrastructure complexity
- more effective overall application development
* Runtime environments are usually lock-in free
- but might create lock-ins to provider specific infrastructure
* Usually simple network topology and access control
- build your services as they would be open to the Internet
» The features and services provided vary a lot

- from simple customizable runtime (CloudFoundry) to full
marketplace of services (Heroku)
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PaaS, mint egy eszkoztar (Toolchain as a Service)

+ Manage your project
- Trello, Jira OnDemand, Sprint.ly, PivotalTracker, ...
» Create your code
- Cloud9, Koding, Nitrous, ...
» Host your code
- GitHub, Bitbucket, ...
» Build your code
- Codeship, Travis Cl, CloudBees, Drone, ...
» Test your code
- BrowserStack, Sauce Labs, Xamarin Test Cloud, Blitz, ...

« Distribute your code
- npm, Bintray, Maven Central, PyPl, Docker Hub, ...
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PAAS ARCHITEKTURA
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Cloud Foundry - Architecture

OAuth2 Server (UAA) AUTHENTICATION
Cloud Controller Health Manager APP LIFECYCLE

Application Execution (DEA)

APP STORAGE
Warden & EXECUTION

Service Brokers SERVICES

Message Bus (NATS) MESSAGING

Metrics Collector App Log Aggregator & aEJE:ﬁg
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Heroku architecture

* Reverse Proxy by nginx
- terminates SSL
- forwards to cache layer
« HTTP Cache by Varnish
- returns cached pages immediately
- forwards to routing mesh
* Routing Mesh written in Erlang
- routes to an existing dyno
- spawns a dyno if none available
* Dyno Grid ('railgun’ servers)
- AWS hosted EC2 instances
- multiple dynos per server by David Feng / CC BY-NC-SA 2.0
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Heroku termonology

* Application source code and description of any dependencies

* Procfile list of process types - named commands to be executed

s Deployment sending application to Heroku using git or dropbox

* Buildpack compilation process that creates a slug from application
. Slug bundle of application, language runtime and compilation output
o Dyno Isolated, virtualized Linux container for application runtime

* Release append-only ledger of slugs, config vars and add-ons

. Conﬁg var configuration data hosted independently of source code
 Add-on easily attachable third party cloud services

¢ Logplex collates logs from all running dynos and other components
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Winazure

2 Windows Azure

|

Platform
. =8 App Fabric
App Fabric - I

Infrastructure
Controller

Storage
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®

Big data Storage | Traffic

Application
Building Blocks

Caching |[dentity

: Ne’rv'vorki
Media CDN ng
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Eles versenyben ,elkel” a segitség

» Kiszervezni a felhasznalokat egy PaaS-bol
» Migralni egy masik (IaaS) szolgaltatd halozataba
» ,Véletlenll” az ajanlattevo biztositja a PaaS-t ebben az
uj felallasban
» https://www.skyliner.io/offer/heroku
Skyliner

We'll port your Heroku app to AWS for free

Skyliner is a Heroku-like launch platform that you can use on AWS. Switching to Skyliner will save you a
bundle on your infrastructure.
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Virtualizacio uttorojeg’ Sk Sl

Virtualization Management
Virtualizing Business Critical Applications
Virtualizing Big Data

Business Continuity & Disaster Recovery

Open Source @ VMware

sss  Pivotal-VMware Cloud-Native Stack

Pivotal Cloud Foundry — VMware Photon Platform Deliver

#k Best-in-Class Cloud-Native Stack |8 Faster Innovation for Developers

- | | and Operations
VMware is paired with Pivotal Cloud Foundry to deliver

startup speed with enterprise reliability. The joint solution is built for speed, scale and
programmability, making it usable by developers, operations,
and everyone in-between. It is accessible and controllable

8 Simple to Purchase Install and via APIs, CLI for developers, and a GUI for operations teams.
Maintain
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TELCO GRADE PAAS
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PaaS tovabbgondolas — mi hianyzik
Telekom szolgaltatoi szempontok: PaaS = IT (web) vilagbol
szarmazik

oAltaldban HTTP load balancer van csak,
-egyeb protokollok (SIP, diameter, TCP session, stb.) jellemzben
nem tamogatottak.

-Bels6 allapotinformaciok kiszervezése kulsé DB/cache
-teljesitmény problémak

-Semmilyen QoS / valaszidd garancia nincs

«Paas teljes mértékben elrejti a virtualis gépeket és

halozatokat

‘nem lehet kozos VM-re tenni egymassal sokat kommunikalo
alkalmazasokat,

‘nem lehetséges haldzati optimalizaciot (pl. Intel DPDK) kihasznalni
eNincs szabvanyos PaaS

«a PaaS alkalmazasokat minden egyes operator halozatra fel
kell(ene) késziteni
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Requirements for a PaaS
» Milyen egy jo ,PaaS-komaptibilis” alkalmazas?

» Igazabol ez minden Saas, PaaS,... rendszerbe
telepitendd alkalmazasra/szolgaltatasra igaz

» http://12factor.net/



http://12factor.net/

ke Emniziinallll | Budapesti MUszaki és Gazdasagtudomanyi Egyetem Tavkozlési és Médiainformatikai Tanszék /J(

»

»

»

»

»

»

»

»

»

»

»

»

—

I. Codebase PaaS kritériumok 1/2

One codebase tracked in revision control, many
deploys

I11. Dependencies

Explicitly declare and isolate dependencies
II1. Config

Store config in the environment

IV. Backing Services

Treat backing services as attached resources
V. Build, release, run

Strictly separate build and run stages

V1. Processes

Execute the app as one or more stateless
processes



http://12factor.net/codebase
http://12factor.net/dependencies
http://12factor.net/config
http://12factor.net/config
http://12factor.net/backing-services
http://12factor.net/build-release-run
http://12factor.net/processes
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VIL Port binding PaaS kritériumok 2/2

Export services via port binding
VIII. Concurrency

Scale out via the process model
IX. Disposability

Maximize robustness with fast startup and
graceful shutdown

X. Dev/prod parity

Keep development, staging, and production as
similar as possible

XI. Logs

Treat logs as event streams

XII. Admin processes

Run admin/management tasks as one-off

processes


http://12factor.net/port-binding
http://12factor.net/concurrency
http://12factor.net/disposability
http://12factor.net/dev-prod-parity
http://12factor.net/logs
http://12factor.net/admin-processes
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Microservices

» Micro services = egy adott részfaladot vegrahijto
szoftver modul
» Onalld allapottérrel
» Sajat feladattal
» Ezek logikai lancolata egylitt veégzik el a ,,nagy” feladatot

» A valtozas: nem egy monolit, hanem sok kisebb (mikro)
szoftver

» Csak a szUk keresztmetszety modulokat kell skalazni

» Hasznos elv a telco vilagban — szolgaltatoi portfoliotol
fliggo telepités

» http://martinfowler.com/articles/microservices.html



http://martinfowler.com/articles/microservices.html
http://martinfowler.com/articles/microservices.html
http://martinfowler.com/articles/microservices.html
http://martinfowler.com/articles/microservices.html
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TelcoGrade PaaS — piaci peéldak

» FeedHenry — Mbaas

» http://www.feedhenry.com/mobile-application-
platform/mbaas/
» (Twillio)
» https://www.twilio.com/customers



http://www.feedhenry.com/mobile-application-platform/mbaas/
http://www.feedhenry.com/mobile-application-platform/mbaas/
http://www.feedhenry.com/mobile-application-platform/mbaas/
http://www.feedhenry.com/mobile-application-platform/mbaas/
http://www.feedhenry.com/mobile-application-platform/mbaas/
https://www.twilio.com/customers
https://www.twilio.com/customers
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PaaS a gyakorlatban
» PaaS kivalsztasa igenylista szerint

» http://www.paasify.it/vendors



http://www.paasify.it/vendors
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Network Function Virtualization

2016. majus 9 -10. 30
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Halozati funkciok virtualizalasa
» Network Functions Virtualization — NFV

» halozati funkcio (pl.
berendezéstol

» szoftverben megvaldsitott haldzati funkcid
» tetszOleges altalanos szerver architekturan futhat

» Szolgaltatoi szempontok

» CapEx/OpEx koltségek csokkentése

» gyorsabb szolgaltatas |étesités
» igazodas a valtozd igényekhez

» Férumok

» ETSI NFV
» Open Platform for NFV (OPNFV)

i(

gyorsito-tarazas, tlzfal) levalasztas a célhardver

Classical Network
Appliance Approach

-

Router Controller
CDN 3t
~3f I T
S
DPI ] Carrier
‘ﬁ E Grade NAT
Firewall
SGSNIGGSN IDS
CE Router

’ Message SessionBorder q

WAN
Acceleration

B2 2K0 B

Tester/QoE
monitor

Radio Network
Controller

Network Functions
Virtualisation Approach

Independent Software Vendors

Orchestrated, automatic
remote install

®

Generic High Volume Servers

Gel erlc th Vol me St rage

| Genenc High Volume

Ethernet Switches

2016. majus 9 -10.
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Tavkozlési felho

» Virtualizalt tavkozlési funkciok

» csomagkapcsolt maghalozat (EPC)

» IMS/VOLTE komponensek (CSCF, —=
HSS, stb.) O

» tartalomSZOIQa,Itaté hélézat (CDN) APIls, exposable services and assets, analytics

» csomagtartalom vizsgalat (DPI)

Cross-domain orchestration, OSS/BSS

Policy
control ﬁ Cloud

| ELET T

B & )

—— -

» Teljesitmény
» terheléskiegyenlités, skalazhatosa

» virtualis funkciok kdzel mozgatasd a
felhasznalasi pontokhoz

‘—
» tavkozlési szintl szolgaltatas

Virtual networking | Ericsson SDN controller I
» |étesités, monitorozas, helyreallitas, |

szamlazas
» hardveres gyorsitas sziikségessége ((‘A”) @

» halozati kartya, virtualis kapcsold

» Ericsson: valos-ideju tavkozlesi
felho
» SDN, NFV és felho kombinacioja

Integrated network control

Virtualization and abstraction

Relocation with
preserved identity
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Data center
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Dinamikus szolgaltatas lancolas

» EQy Uj szolgaltatas (NS) = VNF-ek 6sszekotése
» Graffal lehet leirni

CP = connection point, VL = Virtual Link

VNF2

)

o~
'-|-|-|.,|__.-|- —
i T R ———

-
i ——
q—--—---_‘—--#

VHFFGZ:NFPL

2016. majus 9 -10. 88
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Dinamikus szolgaltatas lancolas
» EQy Uj szolgaltatas = VNF-ek 6sszekotése

E2E Network Service
r 1

Network Service
3 Femssm oo L
Logical o Taae L v i
Abstractions o { YNF VNF L VNF Forwarding
i/ % e~ Graph aka.

Service Chain

_________________________

VNF Instances

m VNF | | VNF | | VNF | | VNF

NFV Infrastructure (NFVI)

Virtual Virtual Virtual
Compute | | Storage Network

Virtualization SW Virtualization Layer

Virtual Resources

HW Resources Compute | | Storage | | Network

2016. majus 9 -10. 34
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Tobb halozat egy infrastruktura felett

Dedikdlt fizikai hdlézat sajat vezériési “Halozatgyar” az erdforrdsokkal €s halozati
sikkal, alkalmazdsokként sajat funkcidkkal lehet kereskedni, telepiteni:
eréforrdsokkal és szolgdltatdsokkal. szoftver dltal elbdllitott absztrakcids szintek,

szolgdltatasok

[Applicoﬂon N

Al A2 An chy i

_ . & \é)@ [Health _@

g @ U\ < A fRoboTic communicdtibn
A

L)

5G core

MBB Basic D
)

Phy er6forrasok
% % % _ (Access, Connectivity, Computing, Storage, ..)

2
@one:< %
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Tobb halozat egy infrastruktura felett

Dedikdlt fizikai haldzat sajat vezérlési “Halozatgydr” az erdforrdsokkal €s halozati
sikkal, alkalmazdsokként sajat funkcidkkal lehet kereskedni, telepiteni:
eroforrasokkal és Szo|gd|1'01'dso|<|<g|_ szoftver altal elddllitott absztrakcids szintek,

szolgdltatasok
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Tobb halozat egy infrastruktura felett

Dedikdlt fizikai hdlézat sajat vezériési “Halozatgyar” az erdforrdsokkal €s halozati
sikkal, alkalmazdsokként sajat funkcidkkal lehet kereskedni, telepiteni:
eréforrdsokkal és szolgdltatdsokkal. szoftver dltal elSdllitott absztrakcids szintek,
szolgdltatdsok VERTICALS
A
! [Applicoﬂon N ‘
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NFV architektura

NFV Management

& Orchestration
@@ Execution

Computing Storage Network
Hardware Hardware Hardware

Reference Points
Os-Ma =~ Other
"""" OSS/BSS ———— | Orchestrator ey Reference Points
: +  Main NFV
: : i i Ref Point
| Service, VNF and SeMd g clerence o
- Infrastructure Description i i
: ! Or-Vnfm §
EMS 1 EMS 2 EMS 3 VeV
| H ! = i VNF
i g - Manager(s)
VNF 1 VNF 2 VNF 3 4+ o
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=" 1 $---- VN-NF 3 ? ==y
; ' Vi-Vnfm o
L )
s ]
i Virtual Virtual Virtual ; :
H Computing Storage Network i -
H . : '
: RPN Virtualized i INITIAL
g VIRTUALIZATION LAYER : IFffastrichire E FOCUS
' : Manager(s) '
H Hardware Resources ' OF OPNFV
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