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Object | Object

Method call
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Component Component

Data delivery Publish

Shared (persistent) data space

(b)
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Share distributed file systems
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Component Component

Event delivery T T i
< Event bus >

T Publish
Communication via

propagation of events Com pon ent
*Mostly

Publish/Subscribe

*E.g. register interest in (a)

market info
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(Client Server) ;5 ywoio -

Application Layering
Multi-tiered Architectures

3 podo yus =Y
Structured P2P (Peer-to-Peer) Architectures
Unstructured P2P Architectures

Topology Management of Overlay Networks
Super peers
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Edge-Server Systems
Collaborative Distributed Systems
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, Wait for result
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(Y) Application Layering

| User-interface
User interface } level

HTML page
Keyword expression containing list
HTML
generator Processing
Query 4 Ranked list level
generator of page titles
Ranking
Database queries algorithm

Web page titles

with meta-information

Database Data level

with Web pages
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2 Tier Architecture

Client machine

User interface User interface User interface User interface User interface
"\h__,.-”/d’ Application Application Application
“““““ i‘““‘““n—“hht“ ‘\_H_,../// \ Database
e N A - S P
User interface P ~—$h_h-““"“"“-~---$ ‘‘‘‘‘‘‘
Application Application “A‘\pplication \ /,/’/“\'
Database Database Database Database [" Database ‘
Server machine
(a) (b) () (d) (e)
Thin ~ Fat
Client Client

Alternative client-server organizations (a)—(e).
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3 Tier Architecture

User interface Wait for result
(presentation) ~—  \ 4
Application ___________ ] Waltiordata /.
server
Request data Return data
Database N A
server

An example of a server acting as client
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Topology Management of Overlay Networks (1)

Structured
overlay

Random
overlay

Protocol for
specific
overlay

_/:_’:_/,fy Links to topology-

‘Qt specific other nodes

A

Random peer

Protocol for
randomized
view

__,,./,ﬂ——? Links to randomly

w chosen other nodes
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Topology Management of Overlay Networks (2)
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Super peers (1)
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Super peers (2)

Regular peer

Superpeer

Superpeer
network (&
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Edge-Server Systems

1 ] [ Client

Origin server

> Enterprise network
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Collaborative Distributed Systems (1)

BitTorrent LU 1 sl goivmaws 1 JLo o

BitTorrent: 1s a P2p2 File downloading system. It
allows download of various chunks of a file from
other users until the entire file 1s downloaded

Globule: A Collaborative content distribution
network. It allows replication of web pages by
various web servers
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Collaborative Distributed Systems (2)

Many trackers, one per file, tracker holds

Information needed to which node holds which chunk of the file
download a specific file
Client node A

\

“_ Kout of N nodes

\

\

Lookup(F) \ Lubh

4 ,/ \
: - / - Node 2

A BitTorrent torrent file > ,| List of. nodes
Web page | Ref.to for F Ref. to storing F }
file tracker
Web server  server File server Tracker

Node N

Sodnd 35 goco Tracker g 35 woso yus WNode
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Collaborative Distributed Systems (3)

Components of Globule collaborative content
distribution network: (replication of web
pages by various users)

e A component that can redirect client
requests to other servers.

e A component for analyzing access patterns.

o A component for managing the replication of
Web pages.
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Collaborative Distributed Systems (4)

o Example:
* Alice has a web server; Bob has a web server

» Alice’s server can have replicated contents of the
Bob’s server and vice versa

e Good if your server goes down

e Good if too much traffic that your server can not
handle or server gets too slow

o Better Geographic diversity

e End users voluntarily provide enhanced web
servers that are capable of collaborating in the
replication of web pages
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(V) 0,655L J,a8 piowew

e Self-Management in Distributed systems:

Shield undesirable features (hacks, garbage, spam)
Self-Adaptive
Monitoring and adjustments should be possible

o Allowing automatic adaptation to changes
(also called “autonomic Computing” or
“Self-star systems”)

Self-managing

Self-healing (through replication)
Self-configuring

Self-Optimizing
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Uncontrollable parameters (disturbance / noise)

Initial configuration ’Q Corrections Observed output

> Core of distributed system
/- /-
¥ / +N

[/
= Reference input
Adjustment Metric
measures l estimation
T Analysis [«
Adjustment triggers Measured output
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Astrolabe L 5 o U gieeew 1Vl

avg_load | avg_mem | avg_procs

0.06 0.55 47

Machine A Machine B Machine C

IP-addr load | mem
192.168.1.2 | 0.03 | 0.80
192.168.1.3 | 0.05| 0.50
192.168.1.4 | 0.10 | 0.35
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Differentiating Replication ¥
Strategies in Globule

] [] [ Client Content provider L
(B, & L (P B

L 7|\ — |
d‘ Core Internet
ll

Edge server ."

< > <: > Enterprise network
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