Dagitik Sistemler

2. Ders
Mimari Yapilar
(ARCHITECTURES)



Genel Bakis (1)

Dagitik bir sistemin mimari modeli, parcalarinin yerlesimi ve
aralarindaki baglanti ile ilgilenir.

Ornek:

—  Istemci-Sunucu (CS): dagitik bir sistem i¢in en yaygin dizayn
—  peer process model (akran-es gorev modeli)

CS su sekilde degistirilebilir:
Birlikte ¢alisan sunucularda veri ve kopyalarin boliinmesi
—  Verinin proxy sunucular veya istemcilerce on bellege alinmasi
—  Mobil kod ve mobile temsilcilerin kullanimi
—  Mobil aygitlarin eklenmesi veya cikarilmasi



Mimari Model

Var olan ve ileride olabilecek talepler1 karsilamak

Sistemin emniyetli, yonetilebilir, uyumlu, ve fiyat
dengell hale getirilmesi

Her bir bilesenin islevlerini basitlestirip seffaflastirir.

Bir bilgisayar ag1 tizerinde bilesenlerin yerlesimi — veri
ve 1§ yuki dagilimi i¢in kalip tanimlama

Bilesenler arasindaki baglantilar — yani, 1slevsel roller
ve aralarindaki 1letisim kaliplar.

Oz olarak, mimari model sunlarla formiile edilebilir:

* Bilesenler neler

* Bilesenler birbirine nasil baglanmis

* Bilesenler arasi al-ver yapilan veriler

* Bu elemanlar birlikte nasil sisteme dontsiyor




Mimari Model(devam)

her bilesenin islevini basitlestirip seffaflastirir:

— Islem-gorev (process) ve nesne kavramlari
lizerinde bina edilmistir

— Islemlerin su sekilde siniflandirilmasiyla ilk
basitlestirme elde edilir:

* Server processes (Sunucu gorevler)
» Client processes (Istemci gorevler)
» Peer processes (Es-Akran gorevler)
— Bir gorevi yerine getirmek i¢in simetrik
sekilde 1gbirligi ve 1letisim



Mimari (Architectural) Sitiller

Dagitik Sistemler icin onemli mimari sitiller

su bicimde listelenebillir:

Layered architectures (Katmanl
mimariler)

Object-based architectures (nesne-
tabanli mimariler)

Data-centered architectures (Veri-
merkezli mimariler)

Event-based architectures (olay-
tabanli mimariler) ;



Layered Architecture

Layer N
Layer N-1
Request | T Response
flow flow
v |
Layer 2
Layer 1

(a)
Sistemlerin katman ve servisler seklinde dizayn
edilmesiyle karmasikligin azaltilmasi

Katman: Birbiriyle baglantili islevsel bilesenler grubu
Servis: sonraki (iist) katmana sunulan islevsellik



The International Standards Organization Reference Model
of Open System Interconnection (ISO OSI model)
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ISO OSI Model (The 7 Layers)
Physical Layer

specifies physical signals (electrical, optical), cabling/wiring.
Data Link Layer

frame boundaries, error detection (noise), flow control
Network Layer

how packets are sent from sources to destinations: routing, congestion
control, inter-networking.

Transport Layer
break messages into packets, multiplex/demultiplex messages,end-to-end
reliability.
Session Layer
provides users interface: directory, access rights, synchronization.
Presentation Layer
data encryption, data compression, code conversion.
Application Layer

virtual terminal, virtual file transfer



Dagitik sistemlerde yazilim/donanim servis

katmanlari

Applications, services

Middleware

Operating system

Computer and network hardware

Platform



Platform

En alttaki donanim ve yazilim katmanlarina, genel olarak
dagitik sistemler/uygulamalar i¢in platform denir.

Bu alt-seviye katmanlar tistlerindeki katmana servis sunar.
Ya da ust katman, alt katmaninin sagladig: servisleri
kullanarak i1slevini yerine getirir.

Bu katmanlar her bir bilgisayarda birbirinden bagimsiz
olarak hazirlanir.

Bazi ornekler:
* Intel x86/Windows
* Intel x86/Linux
* Intel x86/Solaris
« SPARC/SunOS
 PowePC/MacOS
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Middleware (Ara Katman)

Amaci, dagitik sistemlerde var olan heterojenligi maskelemek, ve,
uygulama gelistiricilerine, elverisli bir programlama modeli saglamak
olan bir yazilim katmana.

Dagitik uygulamalara, iletisim ve kaynak paylasimi destegi saglar.
Birbirleriyle etkilesimde bulunan bir bilgisayarlar kiimesindeki,
islemler ve nesnelerle gosterilir
— Ana ornekler:
* Sun RPC (Remote Procedure Calls) (Uzaktan Yordam Cagrilari)
» Group communication system (Grup iletisim sistemi) (Isis)
« OMG CORBA (Genel talep aracis1t mimarisi)

* Microsoft D-COM (Distributed Components Object Model) (Dagitik
Bilesenler Nesne Modeli)

 Sun Java RMI

Modern Middleware:
« IBM WebSphere, Microsoft .NET, Sun J2EE
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Applications, Services (Uygulamalar ve servisler)

« Dagitik uygulamalar ve hizmetlerin oldugu katman. Orta
katmanin sagladigi olanaklari kullanir.

« Dagitik servis: 1/1+ sunucu gorev(process) tarafindan sunulur,
Eger servis 1+ sunucu tarafindan saglaniyorsa, sunucular
etkilesimde

 Ornek: herhangi bir istemciye su anki zamani iletmek icin bir ag
zamani servisi (network time service)
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Nesne-tabanli mimari

Object Object \
R —

Object Method call

(b)

The object-based architectural style.
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Nesne-tabanli mimari

Bu modelde

Nesne(object): Bir bilesene (component) karsilik gelir.

Component: a modular unit with well-defined required and
provided interfaces that is replaceable within its environment

Components are connected through a (remote) call
mechanism

Bu mimari sitil client-server sistem ile eslesiyor

Genel olarak, katmanli ve nesne-tabanli mimariler, genis
hacimli yazilim sistemleri icin en onemli mimari sitiller.
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Olay-tabanli mimari

Component

Event delivery T

Component

L

< Event bus >

T Publish

Component

(a)

Processler olaylarin yayilimi (probagation of events) ile haberlesir
Olaylar, veri de tasiyabilir (opsiyonel)
Event propagation: publish/subscribe system ile eslenik

Processes publish events after middleware ensures that only
those processes that subscribed to these events will receive

them

15



Veri Merkezli (data-centered) Mimari

Component Component

Data delivery Publish

Shared (persistent) data space

(b)
|dea: processes communicate through a common (passive/active)
repository

Example: a shared distributed file system, in which all
communication takes place through files.

web-based distributed system: processes communicate
through use of shared web-based data services

SQL-like interface to the shared repository
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Sistem Mimarisi (Yazilim Mimarisi):

Consider where s/w components are placed
S/W architecture (System architecture)

—  s/w components
—  Their interaction

—  Their placement

1.Centralized (Merkezi) Architectures
2.Decentralized (Merkezi Olmayan) architecture
3.Hybrid (Karisik) Architectures
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The Client-Server Model

* A server is a program that provides a service.

It makes some resource available to other programs running
somewhere on the network.

The resource could be anything: a database, a file system, a
printer, a modem, a screen, or a scanner.

The server program runs on the machine which resource is
attached to, and waits passively until the services are required.

Servers are often started up at boot-time, via commands in a start-
up script and Servers usually spent most of their time asleep,
waiting for work.

* A client is a program that uses a resource.

It may be running on the machine to which the resource is
attached, or on a different machine.

A client actively makes a connection request across the network to
the server it requires.
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The Client-Server Model (continue)

The terms client and server are sometimes used to refer to a machine.

We may point out a computer on our network which has a large disk attached
and say “That is our file server, and these workstations here are its clients”.

We may refer to a machine with a printer attached as a “print server”.

The term client and server refer to the relationship between individual
programs, not to machines.

In general, machines cannot simply be labeled as clients and servers.

One machine might be a server for a piece of the file system, but a client of a
remote print server.

Example, a program which is a server for a database might itself contact a time
server to obtain an accurate timestamp to attach to a new record in the database

In UNIX world, the term daemon is sometimes used to refer to a server.

It means that the server is “permanently available”, which implies that it is
started at boot-time.

Daemon usually provide a “system-related” service, such as: rlogind, telnetd,

ftpd, httpd, nfsd,... etc.
19



Client-Server Addressing

* Machine.process / Machine.local-id addressing

* Process addressing with broadcasting

» Address lookup via a name-server.
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Interaction between a client and a server

_ Wait for result
ClIENE  m— e s

Request

Provide service Time —>»
Client-server interaction aka request-reply behavior

Client rolundeki process server processe request (istek) gonderir ve beklemeye
baslar. Server’'in cevabi (reply) gelinceye kadar beklemede kalir.
Ornekler:

— Webserver. Client (Web browser) web sayfasi igin bir request gonderir.
Sonra da, webserver istenen sayfa ile reply eder.

— SQL serverdan, client islemler veri isteginde bulunur, veya verileri
degistirecek bir istekte bulunur.

Sunucular istemci olabilirler. Ornegin, bir web sunucusu proxy olarak dig&r
sunuculara istek gonderebilir.



Uygulamay! Katmanlara Ayirma
(Application Layering)

Recall previously mentioned layers of
architectural style

e The user-interface level

» Interface to users to interact with apps. Display
mgmt.

* The processing level
* Contains the apps

* The data level
* Manage the actual data (a database) 2



Application Layering

_ User-interface
User interface } level

HTML page
Keyword expression containing list
HTML
generator Processing

Query % Ranked list level
generator

of page titles
Ranking

algorithm

Database queries

Web page titles
with meta-information

Database Data level

with Web pages

The simplified organization of an Internet search engine into three

different layers. ’



Multitiered Architectures

The simplest organization is to have only two
types of machines:

* A client machine containing only the
programs implementing (part of) the user-
interface level

* A server machine containing the rest,

— the programs implementing the processing and
data level
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Multitiered Architectures (2)

User interfage

-

User interface

User interface

Client machine

Application Application
Database Database
(a) (b)

User interface User interface User interface
Application Application Application
e Database
~~~~~ i ¢ L
Application l P
Database Database [ Database ‘
Server machine
(c) (d) (e)

Alternative client-server organizations (a)—(e).
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Multitiered Architectures (3)

User interface Wait for result
(presentation) T\ T TTTTTTTTTTTTTTTTTTTTTooog

Request
operation

Return

result
Wait for data

Application
server

Request data Return data

Database
server
Time »

An example of a server acting as client.
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Decentralized Architectures:

«  Distributed processing (client-server way, multitiered): vertical
distribution. Place logically diff components on diff machines

«  Horizontal distribution: distribution of clients and servers.
1. A client(server) may be physically split up into logically equivalent parts.
2. Each part 1s operating on ist own share of complete data set (load balancing)

3. Aka peer-to-peer system

« Tum gorevler benzer roller oynarlar. Dagitik etkinlik veya
hesaplamalari yurutmek igin, client (veya server) processler,
birlikte etkilesirler. Orn., mizik paylasim sistemleri gibi,
Distributed “white board” (Dagitik “beyaz tahta”) — farkli
bilgisayarlarda bulunan kullanicilarin ayni resmi
goruntulemeleri ve etkilesimli olarak uzerinde degisiklik
yapmalari.

1. Structured Peer-to-Peer Architectures
2. Unstructured Peer-to-Peer Architectures
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Structured Peer-to-Peer Architectures
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Unstructured Peer-to-Peer
Architectures (1)

Actions by active thread (periodically repeated):

select a peer P from the current partial view;
if PUSH_MODE {
mybuffer = [(MyAddress, 0)];
permute partial view;
move H oldest entries to the end;
append first ¢/2 entries to mybuffer;
send mybuffer to P;
} else {
send trigger to P;
}

if PULL_MODE {
receive P’s buffer;
}

construct a new partial view from the current one and P’s buffer;
increment the age of every entry in the new partial view;

(@)

The steps taken by the active thread. -9



Unstructured Peer-to-Peer
Architectures (2)

Actions by passive thread:

receive buffer from any process Q;

if PULL_MODE {
mybuffer = [(MyAddress, 0)];
permute partial view;
move H oldest entries to the end;
append first ¢c/2 entries to mybuffer;
send mybuffer to P;

}

construct a new partial view from the current one and P’s buffer;
iIncrement the age of every entry in the new partial view;
(b)

The steps take by the passive thread 20



Superpeers

Regular peer

Superpeer

Superpeer
network

Figure 2-12. A hierarchical organization of nodes into a
superpeer network. 31
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Edge-Server Systems

(] [] [ Client Content provider
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Edge server — '
(> { "> Enterprise network

Figure 2-13. Viewing the Internet as consisting of a
collection of edge servers. 10
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