EEE484 Week7 (Hafta7)
e Circuit switching:

Circuit switching is a switching technique that establishes a dedicated
path between sender and receiver. In the Circuit Switching Technique,
once the connection is established then the dedicated path will remain
to exist until the connection is terminated. Circuit switching in a
network operates in a similar way as the telephone works. A complete
end-to-end path must exist before the communication takes place. In
case of circuit switching technique, when any user wants to send the
data, voice, video, a request signal is sent to the receiver then the
receiver sends back the acknowledgment to ensure the availability of
the dedicated path. After receiving the acknowledgment, dedicated
path transfers the data. Circuit switching is used in public telephone
network. It is used for voice transmission. Fixed data can be
transferred at a time in circuit switching technology.

Advantages of Circuit Switching: In the case of Circuit Switching
technique, the communication channel is dedicated. It has fixed
bandwidth.

Disadvantages of Circuit Switching: Once the dedicated path is
established, the only delay occurs in the speed of data transmission. It
takes a long time to establish a connection approx 10 seconds during
which no data can be transmitted. It is more expensive than other
switching technigues as a dedicated path is required for each
connection. It is inefficient to use because once the path is established
and no data is transferred, then the capacity of the path is wasted. In
this case, the connection is dedicated therefore no other data can be
transferred even if the channel is free.

Devre anahtarlama:

Devre anahtarlama, gonderen ve alici arasinda 6zel bir yol olusturan
bir anahtarlama teknigidir. Devre Anahtarlama Tekniginde, baglanti
kurulduktan sonra, tahsis edilen yol baglanti sonlandirilana kadar var



kalacaktir. Bir agdaki devre anahtarlama, telefonun c¢alismasina
benzer sekilde calisir. iletisim gerceklesmeden énce eksiksiz bir ugtan
uca yol mevcut olmalidir. Devre anahtarlama teknigi durumunda,
herhangi bir kullanici veriyi, sesi, videoyu gondermek istediginde aliciya
bir talep sinyali génderilir, ardindan alici, tahsis edilen yolun
kullanilabilirligini saglamak igcin onayi geri génderir. Alindi onayi
aldiktan sonra, ézel yol verileri aktarir. Devre anahtarlama, genel
telefon aginda kullanilir. Ses iletimi igcin kullanilir. Devre anahtarlama
teknolojisinde sabit veriler tek seferde aktarilabilir.

Devre Anahtarlamanin Avantajlari: Devre Anahtarlama teknigi
durumunda, iletisim kanali tahsis edilmistir. Sabit bant genisligine
sahiptir.

Devre Anahtarlamanin Dezavantajlari: Ozel yol olusturulduktan sonra,
tek gecikme veri aktarim hizinda meydana gelir. Hicbir verinin
aktarilamadigi bir baglanti kurmak yaklasik 10 saniye uzun siirer. Her
baglanti icin ayri bir yol gerektiginden, diger anahtarlama
tekniklerinden daha pahalidir. Kullanimi verimsizdir ¢iinkii yol bir kez
kurulup veri aktarilmadiginda, yolun kapasitesi bosa harcanir. Bu
durumda, baglanti adanmistir, bu nedenle kanal bos olsa bile baska
hicbir veri aktarilamaz.

e Packet Switching

The packet switching is a switching technique in which the message is
sent in one go, but it is divided into smaller pieces, and they are sent
individually. The message splits into smaller pieces known as packets
and packets are given a uniqgue number to identify their order at the
receiving end. Every packet contains some information in its headers
such as source address, destination address and sequence number.
Packets will travel across the network, taking the shortest path as
possible. All the packets are reassembled at the receiving end in
correct order. If any packet is missing or corrupted, then the message



will be sent to resend the message. If the correct order of the packets
is reached, then the acknowledgment message will be sent.

Datagram Packet Switching: It is a packet switching technology in
which packet is known as a datagram, is considered as an independent
entity. Each packet contains the information about the destination and
switch uses this information to forward the packet to the correct
destination. The packets are reassembled at the receiving end in
correct order. In Datagram Packet Switching technique, the path is not
fixed. Intermediate nodes take the routing decisions to forward the
packets. Datagram Packet Switching is also known as connectionless
switching.

Virtual Circuit Switching: Virtual Circuit Switching is also known as
connection-oriented switching. In the case of Virtual circuit switching,
a preplanned route is established before the messages are sent. Call
request and call accept packets are used to establish the connection
between sender and receiver. In this case, the path is fixed for the
duration of a logical connection.

Advantages of Packet Switching: Cost-effective: In packet switching
technique, switching devices do not require massive secondary
storage to store the packets, so cost is minimized to some extent.
Therefore, we can say that the packet switching technique is a cost-
effective technique. Reliable: If any node is busy, then the packets can
be rerouted. This ensures that the Packet Switching technique
provides reliable communication. Efficient: Packet Switching is an
efficient technique. It does not require any established path prior to
the transmission, and many users can use the same communication
channel simultaneously, hence makes use of available bandwidth very
efficiently.

Disadvantages of Packet Switching: Packet Switching technique cannot
be implemented in those applications that require low delay and high-
quality services. The protocols used in a packet switching technique



are very complex and requires high implementation cost. If the
network is overloaded or corrupted, then it requires retransmission of
lost packets. It can also lead to the loss of critical information if errors
are nor recovered.

Paket anahtarlama:

Paket anahtarlama, mesajin tek seferde gonderildigi, ancak daha
kiictik parcalara béliindiigii ve ayri ayri génderildigi bir anahtarlama
teknigidir. Mesaj, paketler olarak bilinen daha kiiciik parcalara béliiniir
ve paketlere, alici ugtaki siralarini belirtmek igin benzersiz bir numara
verilir. Her paket, basliklarinda kaynak adresi, hedef adresi ve sira
numarasi gibi bazi bilgileri icerir. Paketler, miimkdiin olan en kisa yolu
kullanarak ag lizerinde seyahat edecek. Tiim paketler alici u¢ta dogru
sirada yeniden birlestirilir. Herhangi bir paket eksik veya bozuksa,
mesaji yeniden géndermek icin mesaj gonderilecektir. Paketlerin dogru
sirasina ulasilirsa, onay mesaji génderilecektir.

Datagram Paket Anahtarlama: Paketin datagram olarak bilindigi,
bagimsiz bir varlik olarak kabul edildigi bir paket anahtarlama
teknolojisidir. Her paket, hedef hakkindaki bilgileri icerir ve anahtar,
paketi dogru hedefe iletmek icin bu bilgileri kullanir. Paketler alici u¢ta
dogru sirada yeniden birlestirilir. Datagram Paket Anahtarlama
tekniginde yol sabit degildir. Ara diigiimler, paketleri iletmek igin
yonlendirme kararlarini alir. Datagram Paket Anahtarlama, baglantisiz
anahtarlama olarak da bilinir.

Sanal Devre Anahtarlama: Sanal Devre Anahtarlama, baglanti odakli
anahtarlama olarak da bilinir. Sanal devre degistirme durumunda,
mesajlar gonderilmeden énce énceden planlanmis bir rota olusturulur.
Gonderen ve alici arasindaki baglantiyr kurmak icin ¢cagri istegi ve ¢agri
kabul paketleri kullanilir. Bu durumda yol, mantiksal bir baglanti
stiresince sabitlenir.

Paket Anahtarlamanin  Avantajlari:  Uygun maliyetli:  Paket
anahtarlama tekniginde, anahtarlama cihazlari, paketleri depolamak



icin blylk ikincil depolama gerektirmez, bu nedenle maliyet bir
dereceye kadar en aza indirilir. Bu nedenle paket anahtarlama
tekniginin uygun maliyetli bir teknik oldugunu séyleyebiliriz. Glivenilir:
Herhangi bir diigiim mesgulse, paketler yeniden yénlendirilebilir. Bu,
Paket Anahtarlama tekniginin giivenilir iletisim saglamasini saglar.
Verimli: Paket Anahtarlama verimli bir tekniktir. iletimden énce
kurulmus herhangi bir yol gerektirmez ve bircok kullanici ayni iletisim
kanalini ayni anda kullanabilir, bu nedenle mevcut bant genisligini ¢ok
verimli bir sekilde kullanir.

Paket Anahtarlamanin Dezavantajlari: Paket Anahtarlama teknigi,
diisiik gecikme ve yiiksek kaliteli hizmet gerektiren uygulamalarda
uygulanamaz. Paket anahtarlama tekniginde kullanilan protokoller
cok karmasiktir ve yiiksek uygulama maliyeti gerektirir. Ag asiri
yliklenmis veya bozulmussa, kayip paketlerin yeniden iletilmesini
gerektirir. Hatalarin giderilmemesi veya diizeltilmemesi durumunda da
kritik bilgilerin kaybolmasina neden olabilir.

e FDM

Frequency-Division Multiplexing (FDM) is a scheme in which numerous
signals are combined for transmission on a single communications line
or channel. It is analog multiplexing technique. Each signal is assigned
a different frequency (sub channel) within the main channel. its
requires channel synchronization. FDM multiplexing technique is
based on orthogonality of sinusoids.

FDM requires that the bandwidth of a link should be greater than the
combined bandwidths of the various signals to be transmitted. Thus
each signal having different frequency forms a particular logical
channel on the link and follows this channel only. These channels are
then separated by the strips of unused bandwidth called guard bands.

In FDM, signals to be transmitted must be analog signals. Thus digital
signals need to be converted to analog form, if they are to use FDM.



A typical analog Internet connection via a twisted pair telephone line
requires approximately three kilohertz (3 kHz) of bandwidth for
accurate and reliable data transfer.

Twisted-pair lines are common in households and small businesses.
But major telephone cables, operating between large businesses,
government agencies, and municipalities, are capable of much larger
bandwidths.

Advantages of FDM: A large number of signals (channels) can be
transmitted simultaneously. FDM does not need synchronization
between its transmitter and receiver for proper operation.
Demodulation of FDM is easy. Due to slow narrow band fading only a
single channel gets affected.

Disadvantages of FDM: The communication channel must have a very
large bandwidth. Intermodulation distortion takes place. Large
number of modulators and filters are required. FDM suffers from the
problem of crosstalk. All the FDM channels get affected due to
wideband fading.

Applications of FDM: FDM is used for FM & AM radio broadcasting.
Each AM and FM radio station uses a different carrier frequency. In AM
broadcasting, these frequencies use a special band from 530 to 1700
KHz. All these signals/frequencies are multiplexed and are transmitted
in air. A receiver receives all these signals but tunes only one which is
required. Similarly FM broadcasting uses a bandwidth of 88 to 108
MHz. FDM is used in television broadcasting. First generation cellular
telephone also uses FDM.

FDM

Frekans Bélmeli Cogullama (FDM), tek bir iletisim hatti veya kanalinda
iletim icin cok sayida sinyalin birlestirildigi bir semadir. Analog coklama
teknigidir. Her sinyale ana kanal icinde farkli bir frekans (alt kanal)
atanir. kanal senkronizasyonu gerektirir. FDM ¢ogullama teknigi,
sintizoidlerin dikgenligine dayanir.



FDM, bir baglantinin bant genisliginin, iletilecek cesitli sinyallerin
birlesik bant genisliklerinden daha biyiik olmasini gerektirir.
Dolayisiyla, farkl frekansa sahip her sinyal, baglanti iizerinde belirli bir
mantiksal kanal olusturur ve yalnizca bu kanali izler. Bu kanallar daha
sonra koruma bantlari adi verilen kullaniimayan bant genisligi
seritleriyle ayrilir.

FDM'de iletilecek sinyaller analog sinyaller olmalidir. Bu nedenle, dijital
sinyallerin FDM kullanacaksa analog forma dénlistiiriilmesi gerekir.

Biikiimlii ¢ift telefon hatti iizerinden tipik bir analog internet baglantisi,
dogru ve glivenilir veri aktarimi icin yaklasik (¢ kilohertz (3 kHz) bant
genisligi gerektirir.

Cift biikiimlii hatlar, evlerde ve kiiciik isletmelerde yaygindir. Ancak
bliyiik isletmeler, devlet kurumlari ve belediyeler arasinda ¢alisan
bliyiik telefon kablolari cok daha biiylik bant genisliklerine sahiptir.

FDM'nin avantajlari: Cok sayida sinyal (kanal) ayni anda iletilebilir.
FDM'nin dtizgiin ¢alismasi igcin vericisi ve alicisi arasinda
senkronizasyona ihtiyaci yoktur. FDM'nin demodtilasyonu kolaydir.
Yavas dar bant zayiflamasi nedeniyle yalnizca tek bir kanal etkilenir.

FDM'nin dezavantajlari: lletisim kanali cok biiyiik bir bant genisligine
sahip olmalidir. intermodiilasyon distorsiyonu meydana gelir. Cok
sayida modiilator ve filtre gereklidir. FDM, karisma sorunundan
muzdariptir. Genis bant zayiflamasi nedeniyle tiim FDM kanallari
etkilenir.

FDM Uygulamalari: FDM, FM ve AM radyo yayinciligi icin kullanilir. Her
AM ve FM radyo istasyonu farkl bir tasiyici frekansi kullanir. AM
yayininda, bu frekanslar 530 ile 1700 KHz arasinda o6zel bir bant
kullanir. Tiim bu sinyaller / frekanslar ¢coklanir ve havada iletilir. Bir alici
tim bu sinyalleri alir, ancak yalnizca gerekli olani ayarlar. Benzer
sekilde FM yayini, 88 ila 108 MHZz'lik bir bant genisligi kullanir. FDM,
televizyon yayinciliginda kullanilir. Birinci nesil cep telefonu da FDM
kullaniyor.



e TDM

TDM is the digital multiplexing technique. In TDM, the channel/link is
not divided on the basis of frequency but on the basis of time. Total
time available in the channel is divided between several users. Each
user is allotted a particular a time interval called time slot or time slice
during which the data is transmitted by that user. Thus each sending
device takes control of entire bandwidth of the channel for fixed
amount of time. In TDM the data rate capacity of the transmission
medium should be greater than the data rate required by sending or
receiving devices. In TDM all the signals to be transmitted are not
transmitted simultaneously. Instead, they are transmitted one-by-one.
Thus each signal will be transmitted for a very short time. One cycle or
frame is said to be complete when all the signals are transmitted once
on the transmission channel. The TDM system can be used to multiplex
analog or digital signals, however it is more suitable for the digital
signal multiplexing. The TDM signal in the form of frames is
transmitted on the common communication medium.

Types of TDM: Synchronous TDM (STDM): In synchronous TDM, each
device is given same time slot to transmit the data over the link,
irrespective of the fact that the device has any data to transmit or not.
Hence the name Synchronous TDM. Synchronous TDM requires that
the total speed of various input lines should not exceed the capacity
of path. Each device places its data onto the link when its time slot
arrives i.e. each device is given the possession of line turn by turn. If
any device does not have data to send then its time slot remains
empty. The various time slots are organized into frames and each
frame consists of one or more time slots dedicated to each sending
device. If there are n sending devices, there will be n slots in frame i.e.
one slot for each device.

Multiplexing Process in STDM: In STDM every device is given the
opportunity to transmit a specific amount of data onto the link. Each
device gets its turn in fixed order and for fixed amount of time. This



process is known as interleaving. We can say that the operation of
STDM is similar to that of a fast interleaved switch. The switch opens
in front of a device; the device gets a chance to place the data onto the
link. Such an interleaving may be done on the basis of a hit, a byte or
by any other data unit. In STDM, the interleaved units are of same size
i.e. if one device sends a byte, other will also send a byte and so on.
Interleaving is done by a character (one byte). Each frame consists of
four slots as there are four input devices. The slots of some devices go
empty if they do not have any data to send. At the receiver,
demultiplexer decomposes each frame by extracting each character in
turn. As a character is removed from frame, it is passed to the
appropriate receiving device.

Advantages of TDM: Full available channel bandwidth can be utilized
for each channel. Intermodulation distortion is absent. TDM circuitry
is not very complex. The problem of crosstalk is not severe.

Disadvantages of TDM: Synchronization is essential for proper
operation. Due to slow narrow band fading, all the TDM channels may
get wiped out.

TDM

TDM, dijital ¢cogullama teknigidir. TDM'de kanal / baglanti frekans
temelinde degil zaman temelinde boéliinmiistiir. Kanalda bulunan
toplam stire birkag¢ kullanici arasinda boltinmiistiir. Her kullaniciya,
verilerin o kullanici tarafindan iletildigi zaman dilimi veya zaman dilimi
olarak adlandirilan belirli bir zaman araligi tahsis edilir. Béylece, her
gonderici cihaz, sabit bir siire boyunca kanalin tiim bant genisliginin
kontroliinii ele gegirir. TDM'de iletim ortaminin veri hizi kapasitesi,
gonderen veya alan cihazlar icin gerekli olan veri hizindan daha bliyiik
olmalidir. TDM'de iletilecek tiim sinyaller ayni anda iletilmez. Bunun
yerine tek tek iletilirler. Boylece her sinyal ¢ok kisa bir siire icin
iletilecektir. Tiim sinyaller iletim kanali lizerinde bir kez iletildiginde bir
dongl veya ¢ergevenin tamamlandigi séylenir. TDM sistemi, analog



veya dijital sinyalleri coklamak icin kullanilabilir, ancak dijital sinyal
coklama igcin daha uygundur. Cerceveler seklindeki TDM sinyali, ortak
iletisim ortaminda iletilir.

TDM Tiirleri: Senkronize TDM (STDM): Senkronize TDM'de, cihazin
iletecek herhangi bir veriye sahip olup olmadigina bakilmaksizin, her
cihaza verileri baglanti lizerinden iletmek icin ayni zaman araligi verilir.
Bu nedenle Senkronize TDM adi. Senkronize TDM, ¢esitli giris hatlarinin
toplam hizinin yolun kapasitesini asmamasini gerektirir. Her cihaz,
zaman araligi geldiginde verilerini baglantiya yerlestirir, yani her
cihaza sirayla sirayla hat sahipligi verilir. Herhangi bir cihazin
gonderilecek verisi yoksa, zaman araligi bos kalir. Cesitli zaman
dilimleri cerceveler halinde diizenlenir ve her cerceve, her gonderen
cihaza ayrilmis bir veya daha fazla zaman diliminden olusur. N
génderen cihaz varsa, ¢cercevede n yuva, yani her aygit icin bir yuva
olacaktir.

STDM'de Cogullama Siireci: STDM'de her cihaza baglantiya belirli
miktarda veri iletme firsati verilir. Her cihaz sirasini sabit bir sirada ve
belirli bir siire icin alir. Bu islem serpistirme olarak bilinir. STDM'nin
isleyisinin  hizli  serpistirilmis  bir anahtara benzer oldugunu
soyleyebiliriz. Anahtar, bir cihazin éniinde acilir; cihaz, verileri
baglantiya yerlestirme sansi elde eder. Bu tiir bir serpistirme, bir isabet,
bir bayt temelinde veya herhangi bir baska veri birimi tarafindan
yapilabilir. STDM'de, serpistirilmis birimler ayni boyuttadir, yani bir
cihaz bir bayt gonderirse, digeri de bir bayt gonderir vb. Serpistirme bir
karakter (bir bayt) tarafindan yapilir. Dért giris cihazi oldugundan her
cerceve dort yuvadan olusur. Génderilecek herhangi bir veri yoksa bazi
cihazlarin yuvalari bosalir. Alicida, ¢cogullama ¢éziici, sirayla her
karakteri ¢ikararak her kareyi ayristirir. Bir karakter ¢ergceveden
¢ikarildik¢a uygun alici cihaza aktarilr.

TDM'nin Avantajlari: Her kanal igin tam kullanilabilir kanal bant
genisligi kullanilabilir. Modtilasyon bozulmasi yok. TDM devresi ¢ok
karmasik degildir. Capraz konusma sorunu ciddi degildir.



TDM'nin dezavantajlari: Senkronizasyon, diizgiin ¢alisma icin ¢ok
onemlidir. Yavas dar bant zayiflamasi nedeniyle, tiim TDM kanallari
silinebilir.



