Nezavislé komponenty
Komunikace komponent

ikace
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Zlepseni komunikace

* Nezavislé komponenty

Komunikace mezi procesy = predavani zprav
K naplneni

modifikovatelnosti

skalovatelnosti

vykonu

a konfigurace

Mnoho variant, které naplfiiuji ruzné cile
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Varianty

1.Jednocestny datovy tok — sit’ filtru
2 Klient-server

3.Heartbeat
4.5onda echo
5.Token passing
6.Replikace serveru
/.Decentralizace




Jednocestny datovy tok - sit’ filtru
= Datovy tok pres komunikujici procesy

m abstrakce data-flow (pipe-n-filter)

= Data prochazi inkrementalné transformacemi

= Transformace je samostatny proces

Source Source § %

= PF. Strom procesu { L] i

= formujicich a tfridici sit Fm;n 1 i

&

i Filter 12 ’E;:

= Tok dat a rizeni I 2

= jde jednim smérem L 1"’

[+)

Sink Sink




Facebook React : one-way data flow

= React is all about one-way data flow down the component
hierarchy. It may not be immediately clear which component
should own what state.

1. ldentify every component that renders something based on
that state.

2. Find a common owner component (a single component above
all the components that need the state in the hierarchy).

komponent

3. Either the common owner or another component higher up in
the hierarchy should own the state.

4. If you can't find a component where it makes sense to own the
state, create a new component simply for holding the state and
add it somewhere in the hierarchy above the common owner
component.

Tomas Cerny : ASS : Komunikace




Facebook React : one-way data flow

= React is all about one-way data flow down the
component hierarchy. It may not be immediately
clear which component should own what state.

render() w/ props

Component
Hierarchy

b
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messages/events/callbacks/etc.
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Facebook React : one-way data flow

sData Architecture = Response to MVC

Action creators are helper
methods, collected into a library,
that create an action from method

parameters, assign it a type and
provide it to the dispatcher.

—| Dispatcher |——

Every action is sent to all

stores via the callbacks the
stores register with the
dispatcher.

Store — AT

After stores update themselves in response to
an action, they emit a change event.

Special views called controller-views, listen for

change events, retrieve the new data from the
stores and provide the new data to the entire
tree of their child views.



Pozadavek a odpovéd : Klient - Server

. Specializace komunikujicich procesu
- Uvazujeme beze stavu pro interakce
. Rizeni a data jsou opaénym smérem
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Pozadavek a odpoved : Klient - Server

- Véetsina web-aplikaci

- The client—server model of computing is a
distributed application structure

- Partitions tasks or workloads between the
providers of a resource or service, called
servers, and service requesters, called
clients.
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Heartbeat = tam a zpét : interakce sousedu

In computer clusters, heartbeat network is a
private network, which is shared only by the
cluster nodes, and is not accessible from
outside the cluster. It is used by cluster
nodes in order to monitor each node's status
and communicate with each other.
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Heartbeat = MS System Center 2012

Heartbeat
Bl

1 missed heartbeat lMS
--------------------------------------------------- > 7

2 missed heartbeats
--------------------------------------------------- 7

3 missed heartbeats ’
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Heartbeat = MS System Center 2012

Operations Manager uses heartbeats to monitor
communication channels between an agent and the
agent’s primary management server.

A heartbeat is a packet of data sent from the agent to
the management server on a regular basis, by default
every 60 seconds, using port 5723 (UDP).
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When an agent fails to send a heartbeat 4 times, a
Health Service Heartbeat Failure alert is generated and
the management server attempts to contact the
computer by using ping. If the computer does not
respond to the ping, a Failed to Connect to Computer
alert is generated.
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Heartbeat = tam a zpét : interakce sousedu

- Kazdy uzel v procesnim grafu
Posila informace
Sbira noveé informace
Uzel si udrzuje matici sousedu
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- Pr. Prohledavani topologie site
. V kazde iteraci

Na kazdy ,tep“ kazdy uzel poSle sousedum svou matici
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Mezi heartbeaty kalkuluje matice od sousedu a upravuje svou
Po ,n" iteracich zna topologii vzdalenosti ,n"
Konec pri naplnéni podminek

prumér sité, striktni n, neménné hodnoty




REDIS

http://cristian.regolo.cc/2015/09/05/life-in-a-redis-cluster.html

Automatic data sharding across multiple nodes
High degree of fault tolerance

Nodes in a Redis Cluster talk to each other using the Cluster Bus

komponent

Nodes of the cluster exchange PING & PONG packets over the bus
This packet flow constitutes the heartbeat mechanism of the cluster

Each ping/pong packet carries important pieces of information about
the state of the cluster from the point of view of the sender node
https://youtu.be/O0BLmMM73y300

Redis Cluster uses a Gossip protocol in order to quickly spread
information through any connected node.

Heartbeat packets carry information on their own, but they also
contain a special header for gossip data.

Tomas Cerny : ASS : Komunikace




Sonda a echo

- Sbér Ci distribuce dat v grafu Ci stromu
. Z&dné iterace
Jeden uzel sbira topologii od vsech ostatnich
Iniciace broadcast sonda sousedum
Preposlani sondy sousedy
Echo jako odpoved sondam
Zavérem brodcast vSem informace o topologii

. Paralelni zpracovani analogické pro
Depth-First Search
Priklady
Objeveni topologie sité
Broadcast skrze sousedy

komponent
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Sonda a echo

. Bez sdileni informaci jen zpravy — prijem / odeslani

* Nodes send probes to their neighbours and receive echos
from them.
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Heartbeat vs Sonda a echo

- Heartbeat - Probe-echo
Symetricky alg. Asymetricky
Mnoho zprav Mene zprav Q
Paralelni iterace Vice efektivni “5
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Token passing

Token — pesek
Message passing
Reliable vs Unreliable
Blocking vs Non-blocking

Distribuovana koordinace
Kdo ma peska ma i prava
Sbér stavovych informaci

. Globalni stav distribi
. Distribuované zamk:

U U0
—¢ =

In telecommunication, token passing
is a channel access method where a
signal called a token is passed
between nodes that authorizes the
node to communicate. The most well-
known examples are token ring and
ARCNET.

Token Passing
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Token passing - Distribuované zamky

. Detekce ukonéeni procesu
Token cirkuluje
Ukonceny proces produkuje token a preda
Pokud process obdrzi token, dokonci ulohu a preda token

Pokud process co vyslal token tentyz obdrzi vi ze je
uloha ukoncena
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1 Serverl —_— ]
Server,

Token passing

Server

| Server
l Client Middleware
' —

Server

. Middleware

Middleware is the software that connects software compo-
nents or enterprise applications. Middleware is the software
layer that lies between the operating system and the appli-
cations on each side of a distributed computer network.
Typically, it supports complex, distributed business software
applications.

Application Application Application
Standard APl ¥ Standard APl ¥ Standard APl ¥

T )

Specific APl — ¥ Specific APl — ¥ ___ Specific APl — ¥

Operdling Operaling Operdling
system system system

Communicalion system
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Token passing

. Distributed Message Passing

® Middleware products are typically based on one of two underlying mechanisms:

Message-passing or RPC (Remote procedure calls)

Sending Receiving

process process
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Replikace serveru

- Replikace serveru s identickou funkCnosti interaguiji
Zvyseni dostupnosti sluzeb
Konkurencni zpracovani
Sdileni uloh
Paralelni rozdél a panu;

. Lze replikovat identicka data (problém u zmén)
- Dostupnost dat
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Replikace pracovniku, sdilené ukoly

Tento styl ma mnoho kopii vypocCetnich elementu
- Replikace pracantu

MIMD | Instruction Pool |

- Nezavislé podproblemy N 5 Lfo-
Symmetric multiprocessing %* g —-Fo-| Lo
Cluster ) : & o LFg-

Propojené spolupracujici uzly - _~«_|—-«
lluze jednoho stroje
Snadna skalovatelnost

Parallel divide & conquer
. Jeden proces administrator Initialize
resi inicializaci a prifazuje podproblémy
. Ostatni procesy pracujici na podproblémech | Task Bag (subproblems)
. Pod-reseni probublaji k administratorovi

. Administrator sestavi globalni reseni

Subproblems




Cloud vs Cluster

Platform as a service (PaaS) for cloud applications
- Scalable cluster of services

PaaS providers

. Enable developers to deploy apps across clouds provi-
ding easily load balancing, scalability, high availability...

- Without the huge costs of buying, managing and
maintaining their own environments.

B P

[aaS SaaS PaaS n




laaS / PaaS / SaaS

You mfmage

Separation of Responsibilities

On-Premises

Applications

Networking

You manage

Infrastructure
(as a Service)

Applications

Middleware

Virtualization

You manage

Networking

sabeuey 12Y10

Platform
(as a Service)

Applications

Storage

Networking

sabeue 13410

Software
(as a Service)

Applications

Middleware
Virtualization

Servers

sabeue 19410

Networking



Decentralizace serveru vs replikace pracantu

- Replikace
Hierarchicka a synchronni struktura rizeni
Master node
Master-slave
Balancer
- Decentralizace
Libovolna topologie rizeni, asynchronni
Zadny master
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Decentralizace serveru

. Cloud

Service provided by single vendor
Trust servers
Client assums single endpoint interaction

- Peer to peer

Multiple vendors
Usually not certified
No trust at all
Dynamically changing enviroment

nikace

komponent
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Decentralizace serveru

- Cloud computing

The practice of using a network of remote servers
hosted on the Internet to store, manage, and
process data, rather than a local server or a
personal computer.

PaaS

- Peer to peer

In its simplest form, a P2P network is created when two
or more PCs are connected and share resources
without going through a separate server computer.

A P2P network can be an ad hoc connection - a couple
of computers connected via a Universal Serial Bus to
transfer files.

komponent
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Decentralizace serveru

- Peer-to-peer

. Uzel vlastnosti klient-server vlastni autonomni rizeni
Komu Vvérit a komu ne?
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Decentralizace serveru

- Peer-to-peer — history connected with Napster

d | have “ metallica

L~

Napster
Directory
Server 1

//
Ping Networ

Napster
Directory
Server 2

& hm

enter sandman”
IP
Firewall [—| Sprayer/
“who hgén etallica 7] Redirector
- > H2!!
Napster.com

Napster
Directory
Server 3




Decentralizace serveru

- Peer-to-peer — Solution with Freenet

Do you have Do you have
Oxfd45edc, ttl=2 Oxfd45edc, ttI=1

___—'------- ‘21— —
;-/Ar‘"-__-:_-_-_-_ \A--_\""w 4
No, and | asked F as No F
L A Y
well

Do you have

Oxfd45edc, ttl=1
Compute public key Kp and

Hash(Kp) which is Oxfd45edc —
Yes! Here it is

Asks B for file with hash
Oxfd45edc, ttI=4

B asks E, then C

C retrieves it from D

A caches file

Do you have

Want “sun tzu, art of war’



Peer—to—peer Unstructured vs Structured networks

. Unstructured

. Gossip
. Gnutella
. Kazaa

. Structured
. Distributed Hash Table
- Virtual overlays
Tree
. Bittorent
. Kademlia
. Chord
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*cast

. Broadcast
Posly zpravy vsSem
Pr. Centralni hodiny pro real-time systemy

- Podskupiny
Unicast, multicast, anycast, geocast..
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