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KISALTMALAR

WAN : Wide Area Network

LAN : Local Area Network

MAN : Metropolian Area Network

IP . Internet Protocol

TTL : Time to Live

CEF : Cisco Express Forwarding

IPV4 . Internet Protocol Version 4

IPV6 . Internet Protocol Version 6

GPRS : General Packet Radio Service

IPCEF . Internet Protocol Cisco Express Forwarding
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OZET

Giliniimiizde kullanilan internet milyonlarca bilgisayarin binlerce ag ile
birbirine baglanmasi ile olugsmaktadir. Her giin gelisen teknoloji, akilli ev sistemleri
ve teknolojinin her alanda kullanilabilir olmasi 4 milyar adresleme yapisi sunan IPV4
i¢in yeteri kadar adresleme yapisinin giiniimiizde kalmayacagini gdstermektedir. iki
bilgisayarin haberlesebilmeleri i¢in birbirlerini bulabilmeleri gerekmektedir. Bu kadar
bliylik yapilarda iki bilgisayarin birbirini bulabilmesi i¢in protokoller
gerceklestirilmektedir.

IPV4 protokoliiniin yetersiz kalacagi diisiiniildiiglinde yerine gelecek olan
IPV6 teknolojisinin  IPV4’e gore artilart  eksileri Basarim  analizleri

gbzlemlenmektedir.

Gergeklestirilen bu ¢alismada IPV4 sistemine ait tiim sistemlerin Basarimlari
kiyaslanmaktadir. Ayni noktada bulunan cihaza hem IPVV4 hem de IPV6 protokolleri
ile testler gergeklestirilerek, tiim karsilastirmalarin elde ederek Basarim agisindan

kiyaslanmaktadir.
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ABSTRACT

Connecting with a network of millions of computers that are available today
with thousands of Internet is formed. Technology is evolving every day, smart home
systems and technology in all fields of the IPV4 addressing structure the addressing
structure that can be used 4 billion offering suggests it won't be enough for today. Two
computers should be able to find each other in order to communicate. protocols for the

two computers to find each other in such large structures were performed.

Given that the IPV4 protocol will remain inadequate as can be 1PV4, IPV6

technology, according to the pros cons of performance analysis is observed.

In this study, the comparison of the performance of all systems that belong to
the IPV4 system and the device in the same spot with both IPV4 and IPV6 by
performing tests, the results of all comparisons are compared in terms of the

performance achieved.



1. GIRIS

Gergeklestirilen calismada, gilinlimiizde kullanilan internet protokolii (IP)’niin
Versiyon 4 iin ve gecisine ihtiyag duyulan versiyon 6’nin yapilar1 ve basarimlari

lizerine bir ¢alisma gerceklestirilmistir.

IPV4 32 bit yapiya sahiptir ve 4 milyardan fazla cihazin adresleme yapmasina
imkan tanimaktadir. 4 milyardan fazla cihaz 1980°’li yillarda yeterli goriiniirken, hizli
internet gelisimi 1990’larin basindan itibaren bunu sayi yetersiz olmaya baglamistir.

(Erdogan K. 2007: 1)

IETF ( Internet Engineering Task Force ) tarafindan yapilan caligsmalar neticesinde
2008 ile 2018 yillar1 arasinda mevcut IPV4 adreslerinin tamaminin tiikkenecegi
distiniilmekteydi. 1996’da  ARIN (American Registry For Internet Numbers)
tarafindan diizenlenen raporda A sinifina ait adreslerin tamaminin tiikkendigi, B
smifinin %62’si ve C smifinin ise %37 sinin kullanilmis oldugu bilinmekteydi.
Olusacak yetersizligi asabilmek adina daha c¢ok adresleme imkani sunan IPV6
tasarlanmaya baglamigtir.1994 yilinda IPV6 igin son tasarim olusturulmustur.
Gilinlimiizde ise internet servis saglayicilarda geg¢is siireci yasandigindan IPV4 ve IPV6

beraber kullanilmaktadir.

Bu iki sistem i¢in hatlarin yogunluklara bagli olarak veri iletimlerini ve
kullanilmakta olan IPV4 sisteminin cesitlerinin basarimlar1 kiyaslanmistir. Esit
sartlarda kurulmus IPV4 ve IPV6 sisteminin birbirlerine karsi olan basarim

kiyaslamalarinda karsilastiriimaktadir.
1.1. Ag Tanim

Sayica birden ¢ok bilgisayarin birbirlerine baglanarak olusturduklar1 yapiya
network (ag) denir. Aglarin kurulmasi ile cd yada disket gibi ortamlarda veri tagima
devri bitmis olup, agdaki cihazlara kolay bir sekilde veri gonderimi yada alimi

saglanmaktadir.
1.2. LAN, WAN ve MAN

Aglar biiyiikliigiine gore 3 sinifa ayrilmistir. Local area network (LAN), Wide
area network (WAN) ve Metropolitian area network (MAN) olarak ii¢ boliime

ayrimistir.



LAN; Yakin yerlerde konumlanmais, birbirlerine fiziksel olarak bagli olan aglar

LAN olarak adlandirilmaktadir.

WAN; Ikiden fazla LAN baglantinin telefon hatlar1 ya da buna benzer

yontemler ile birbirlerine baglanarak olusturulan yapiya WAN olarak isimlendirilir.

MAN; ise, sayica ¢ok subeye sahip olan bankanin kullandigi sistem olarak
aciklanabilir (Wikipedia, 2016).



2. AG CIHAZLARI

Ag sadece bilgisayardan ibaret degildir. Bir ag yapisinin olusmasi ig¢in
kullanilan cihazlar bulunmaktadir. Ag1 genisletmek, giivenligi saglamak igin

kullanilan cihazlar agagidaki gibidir.
* Hub

* Switch

* Repeater

* Bridge

* Router

* Firewall

» Gateway

Hub: Ag’da bagh cihazlar veri iletimi i¢in aymi yolu kullanilar. Ikinci bir veri
iletiminin gerceklestirilebilmesi i¢in, bir dnceki veri iletiminin bitmesini yani hattin

bosalmasini beklemelerine neden olmaktadir. 8-12-16-24 portlu olarak iiretilirler.

Switch: Ag cihazlarinin veri iletimini anahtarlamali bir yol ile ger¢eklestirmektedir.
Hub’dan farkli olan kismi ikinci bir veri iletimi gerceklestirebilmek igin hattin
bosalmasimi beklemeye gerek yoktur. Iki bilgisayar kendi arasinda haberlesirken,
farkl iki bilgisayar da kendi arasinda haberlesebilmektedir. 8-12-16-24-36-48 port

olarak uretilebilirler.

Repeater: Tekrarlayici olarak isimlendirilen cihaz aldig: tiim paketleri yeniler ve diger
segment’e yollar. Yaptigi islem ise tam olarak kendine gelen elektrik sinyallerini 1-
0’lara ¢evirmektedir. Zayiflamis sinyalleri de tekrar temiz 1-0’lara c¢evirerek diger

segmentlere aktarmaktadir.

Bridge: Koprii gorevini iistlenmektedir. Yonlendirme yapan cihazdir. Router’dan farki

2. Katmanda calismasidir.

Firewall: Giivenlik duvar1 anlamma gelmektedir. iki kullanic1 arasindaki ya da aglar

arasindaki istenmeyen trafigi 6nleyecek yazilim ya da donanim cihazidir.



Gateway: Cikis kapis1 gorevini iistlenmektedir. Yani kapali bir agdan internete ¢ikma

olasilig1 sunan cihazlardir.

Router: Yonlendirme cihazidir. Fakat yazilima sahip olan bu cihaz ig¢in basit bir
yonlendirici demek yetersiz olmaktadir. Clinkii router’lar gerekli konfigiirasyonlar
yapildiginda uzak bir aga baglanilmak istendiginde mevcutta olan yollardan en iyi

olaninin se¢imini yapabilmektedir (docplayer, 2016).



3. VERSIYON 4 (IPV4) PROTOKOLU

IP bilgisayar sistem ve aglarinda veri paketleri i¢in iletim yollarinin iletilmesi

i¢in olanak saglamaktadir.

Veri iletiminin gergeklesebilmesi icin IP ve TCP arasindaki iligkinin iyi
bilinmesi gerekir. IP veriyi nereye gonderecegini bilemez. Bu bilgiyi TCP ya da

UDP’den alir ve gonderecegi bilgisayara yonlendirir.

3.1. IPV4 bashk Sekli ve Aciklamalar:

Sekil 3.1°de IPV4 sistemine ait baglik bicimi agiklamalar1 gdsterilmektedir.
Versiyon: 4 bit uzunlugundadir.

Bashik Uzunlugu: IPV4’te standart baslik uzunlugu 20 byte’dir. Baslik uzunlugu

seceneklere bagl degistiginden 20 byte’in lizerine ¢ikabilmektedir. Fakat genellikle
secenekler kismi bos oldugundan standart olarak 20 byte olmaktadir.

0 4 8 12 16 24 31(bit)
. Baslik o
Versiyon Uzunkui Servis Tiril Datagram Boyutu
Tanimlayici Bayrak Bolimlendirme Katsayisi
?.saw Ust Katman Protokoli: Baslik Kontrol Noktas:
Uresi

Kaynak IP Adresi

Hedef IP Adresi

Segenekler

Sekil 3.1. IPV4 Baslik Agiklamasi

Servis Tiirti: Gonderilen veri paketinin ses, yazi ya da farkli bir tip oldugunun bilgisini

tasir. Ses ile veri paketleri farkli sekillerde yonlendirilmektedir.

Datagram Boyutu: IP baslig1 ve verinin tamaminin ne kadar uzunlukta oldugu bilgisini
tutar. 16 bittir. Teorik olarak en uzun IP paketi 64 kilobayttir. Ancak fiziksel hatlardaki

siirlar nedeniyle paket uzunlugu hicbir zaman bu degere ulagsamaz.
5



Tanmmlayict, Bayrak, Boliimlendirme Katsayisi: IPV4 te bulunan fakat IPV6 da
bulunmayan bu baslik bigimleridir. Ethernet tizerinden ¢alisan sistemlerde maksimum
veri gonderim limiti 1500 byte ile smirli oldugundan bu byte iizerinde veri

gonderebilmek i¢in boliimlere ayrilmaktadir.
Ornegin 9800 Byte veri gonderilirken
1.b6ltim 1480 Byte+20 Byte baslik

2.boliim 1480 Byte+20 Byte baslik

3.boliim 1480 Byte+20 Byte baslik

4.b6lim 1480 Byte+20 Byte baslik

5.b6liim 1480 Byte+20 Byte baslik

6.boliim 1480 Byte+20 Byte baslik

7.bolim 920 Byte + 20 Byte Baslik
Seklinde boliimlendirilmektedir.

Yasam Omrii: Bashgm agdaki omriinii belirler. Her bilgisayar gegisinde bir azalir ve

sifir oldugunda paket yok edilmektedir.

Protokol: Veri hangi protokolden alintyorsa onun bilgisi bu baslik altinda
tutulmaktadir. TCP i¢in 6, UDP i¢in 17°dir. Gonderici ve alicida ayni protokol olma

zorunlulugu vardir.

Bashik Kontrolii: gondericiden aliciya veri gonderirken yolda paketin bozulup

bozulmadiginin kontrolii bu baslik sayesinde yapilmaktadir.
Hedef ve Kaynak IP Adresler: 32 bitlik ip protokol 4 adresleridir.

Secenekler: istege bagl eklemeler yapilmasi i¢in koyulmustur. Fakat genellikle bos
durumdadir. IPV6 da kaldirilmistir.

Veri: Katmanlardan gelen sayisal bilgiler ip katmaninda veriyi olusturmaktadir.

(Erdogan K. 2007: 5)



3.2. IP Adresleme

Agda bulunan cihazlarin birbirine baglanabilmesi i¢in fiziksel olarak bagl
olmasmin yaninda ip adresleri ve agda olmasi gerekmektedir. IP adresleri siniflara
ayrilmigtir (Sekil 3.2). Agda bulunan cihazlar a,b ya da ¢ smifi IP’ler verilerek
smiflandirilabilir. (Erdogan K. 2007: 8)

A SINIFI iP ADRES BITLERI
1|2|3|4|5|6|?|B 1|2|3|4|5|E|F|B|1|2|3|4|5|6|?|B|1|2|3|4|5|E|?|B
AG NUMARASI BILGISAYAR
0

B SINIFI ADRES BIiTLERI
1|2|3|4|5|6|?|a|1|2|3|4|5|5|?|B 1|2|3|4|5|6|T|B|1|2|3|4|5|E|F|B
AG NUMARASI

C SINIFI ADRES BITLERI
112134567 |8(1|2|3|4|5|6|7|B|1|2|3]4|5|6|(T|(B|1|2|3(4|5]|6|7(8B
AG NUMARASI

Sekil 3.2. IP versiyon 4 adresleme yapisi

3.3. Ag Maskesi

Bilgisayarlar ayn1 ag adresine sahip olmalidir. Fakat agdaki bilgisayar sayilar
biiyiidiigiinde bu sorun teskil etmektedir. Bosta ip kalmamaktadir. Bu sorunun
asilabilmesi i¢in ip maskesi tanimi yapilmasi zorunlulugu getirilmistir. A,b ya da c

sinif1 adreslerin zorunlu oldugu maske degerleri vardir.
A smifi i¢in varsayilan maske 255.0.0.0

B sinift i¢in varsayilan maske 255.255.0.0

C sinift i¢in varsayilan maske 255.255.255.0

3.4. IP Yonlendirme

Farkli aglarda bulunan bilgisayarlarin birbirleriyle haberlesebilmesi igin bir
yonlendirici ihtiyact bulunmaktadir. Eger a ile b bilgisayar1 ayn1 agda ise ip
adreslerinden routing islemi ile birbirleriyle dogrudan haberlesebilmektedir. Fakat

farkli aglardaki cihazlar1 haberlestirebilmek i¢in yonlendiriciler gerekmektedir.



Yonlendirici cihazlar paketleri bir agdan diger aga tasirlar. Kaynaktan hedefe
dogru gonderilen paketlerdir denilebilir. Statik ve dinamik yonlendirme olarak

gesitleri bulunmaktadir.
Statik Routing
Kaynak ve hedef bilgisayarlara yonlendirme tablosundaki bilgiler el ile girilmektedir.

Dinamik Routing

Cihazlar hedef adreslere sahiptirler. Uzak aglardaki cihazlarin olas1 tiim yollarin1 ve
hedefe giden en kisa yolu bilirler. Yani cihazlar hangi cihaza nasil ulasabilecegi

bilgisini otomatik olarak belli protokolleri kullanarak kendileri 6grenmektedirler.

Routing Protokolleri

Route Information Protokol (RIP)

Xerox PARC tarafindan gelistirilmistir. Yol bilgisi kendisine komsu olan
yonlendiricilere anons edilmektedir. Maximum 15 yonlendiriciye sahip aglarda

kullanilmaktadir.
I¢ Gegit Yolu Route Protokolii(IGRP)

Cisco protokolii olup 50-75 aras1 yonlendiriciye sahip aglarda kullanilir. Maximum
100 adet yonlendiricilerde kullanilir. Veri paketinin gidecegi yolu sadece hop sayisina
gore belirlemez. Bant genisligi, giivenilirligi, paket biytkligi gibi etmenleri

kullanarak degerlendirir.
Acik En Kisa Yol Oncelikli Yonlendirme Protokolii (OSPF)

Biiyiik aglarda kullanilmaktadir. En 1y1 yolu bulabilmek i¢in referans olarak sadece

bant genisligini baz almaktadir.
Gelistirilmis I¢ Gecit Yolu Yonlendirme Protokolii(EIGRP)

IGRP’nin gelismis stirimiidiir. IGRP ye ek olarak yonlendirici tablosunda en iyi yol
ve en 1yi ikinci yol bilgisini barindirmaktadir. Bu sayede kisa bir siirede ikinci yola

devam edebilmektedir.



4. VERSIYON 6 (IPV6) PROTOKOLU
4.1. Neden IPV6 ya ihtiya¢ duyulmaktadir

Protokol 4’te dort milyar adresleme yapilmaktaydi. 1980°1i yillarda bu kadar

adresleme yeterli goziikse de 1990’larda yetersiz olacagi ongoriilmeye baglanmistir.

Giliniimiiz teknolojisi diisiiniildiiglinde akilli ev sistemleri, akilli buzdolaplari,
akilli telefonlar, kendiliginden yol alabilen araglar vs. Ve bunlarin hepsinin kendine
ait bir IP’ye sahip oldugunu diisiiniirsek IPV4 iin yetersiz kalmasi kaginilmazdir. Daha

fazla adresleme olanagi sunan IPV6 i¢in ¢alismalar devam etmektedir.

Akla takilan diger bir soru ise IPV4 ten sonra v5 olarak isimlendirmeyip neden
v6 olarak isimlendirildigine gelecek olursak v5 in test protokolii olan ST olarak

tanimlandigindan kaynaklanmaktadir.

IPV6 da adresleme 128 bit olarak yapilmaktadir. IPV4 ten en temel farki bu
olarak gozlemlenmektedir. Buda demek oluyor ki diinyadaki tiim kum tanelerine ip

verecek kadar adresleme sayis1 sundugu anlamina gelmektedir.

4.2. IPV6 bashk bicimi ve aciklamalari

0 4 10 12 16 24 37 (bit)
32 I:LIT Versiyor DS ECHN Alg Etiket
32 DTT Toplam Uzunluk Snnraki Raglil Hop Limiti
122 BiT Kaynak IP Adres
12 BIT Hedef IP Adres

Sekil 4.2 IPV6 Baslik Bigimi

Sekil 4.2°de IPV6 sistemine ait baslik bigimi ve agiklamalar1 bulunmaktadir. Her bir

siniflandirmaya ayrilmis olan bit gosterilmektedir.



Oncelik(Trafik Sinifi): tasman verinin tipine gore éncelik taninmasini saglamaktadir.
8 bittir. 6 biti DS (Differentiated Services), 2 biti ise ECN (Explicit Congestion
notification)’dur. Bunlar yardimiyla ses, goriintii ya da diger dosya tiplerini ayirt
ederek farkli sekillerde iletebilmektedir.

Akis Etiketi: 24 bitten olusmus olan bu boélim basarim isteyen uygulamalarda
kullanilmaktadir. Ozel trafiklerden &zel ag giizergahlar ile 6zel trafiklerin gegmesi

planlanmaktadir.

Toplam Uzunluk: 16 bittir. Tim genel bagligin boyutunu byte cinsinden

belirtmektedir.

Sonraki Baslik: IP bagligin1 hangi basligin takip ettigini belirten kistmdir. TCP, UDP,
ek baslik m1 takip eder bunun bilgisi tutulur.

Hop Limit: bu basligin altinda verinin kag hop ’tan gegecegini belirtir. Yasam siiresini
belirtmektedir. Sifira ulagtiginda baslik yok edilmektedir. Bu sekilde paketin sonsuz

stirede internette dolagimini engellemektedir.

Kaynak ve Hedef IP Adresler: hedef ve kaynak cihazlari belirleyen 128 bitlik IPV6
adresleridir.

Ek basliklar her zaman kullanilmayan fakat ihtiya¢ duyuldugunda temel basligi
izleyen bagliklardir. IPV6 esnekligi ek basliklardan kaynaklanmaktadir (Erdogan K.
2007: 19).

4.3. IPV6 Adresleme Yapisi
IPV6 da ii¢ ¢esit yayin bulunmaktadir. Tekli, ¢oklu ve rastgele yayindir.

Tekli-Yayin adresler: Bir bilgisayart belirten adreslerdir. Paket boyle bir adrese

yollandiginda en kisa yoldan belirtilen adrese iletilmektedir.

Coklu-Yayin adresler topluluk bilgisayar adresleridir. Farkli noktalarda bulunan

cihazlara veri gonderildiginde bu veriyi tiim bilgisayarlar almaktadirlar.

Rasgele-Yayin adresler ayn1 yerde bulunan birden ¢ok bilgisayarin ortak adresidir.
Gonderilen paket bu gruptaki en uygun cihaza gitmektedir (IPV6.net.tr, 2016).
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5. IPV4 VE IPV6°’NIN KARSILASTIRILMASI

Tablo 5.1°de IPV4 ve IPV6 sistemine ait genel 6zellikler kiyaslanmaktadir.

Tablo 5.1 IPV4 —

IPV6 Kiyaslama

IPV4

IPV6

32 bit uzunlugundadir

128 bit uzunlugundadir.

Ipsec zorunlu degil

Ipsec zorunlu

Akis tanimlamasi yoktur.

Akis tanimlamasi kullanilabilir

Paket  yonlendirici ve  gdnderen

tarafindan pargalanabilir

Paket pargalanmasi sadece gonderen
tarafindan yapilabilmektedir.

Paket baslig1 saglamasi igerir.

Paket baslig1 saglamasi igermez.

Paket bashigi saglamasinda secenekler [ Tim [IPV6 basliklarina header’lar
bulunmaktadir. tasinmustir.
Arp paketleri kullanilir. multicast Neighbor Solicitation

mesajlar1 kullanilmigtir.

Lokal subnet
yOnetilir.

(IGMP)  kullanilarak

IGMP’nin  yerini (MLD) mesajlar
almistir

En iyi ag gecidini bulabilmek i¢in ICMP
Router Discovery kullanilabilir fakat
kullanmak zorunlu degildir.

ICMP Router Discovery kalkmis yerine
ICMPv6 Router Solicitation ve Router
Advertisement kullanilir.

Tim aga trafik yonlendirilebilmesi i¢in
broadcast adresleri kullanilir.

Broadcast bulunmuyor yerine link-local
scope all-nodes multicast kullanilir.

Haberlesme manuel ya da DHCP olarak
yapilabilir.

Manuel ya da Dhcp kullanilmadan
otomatik olarak yapilandirilabilir.

Bilgisayar isimleri IPV4 ¢evirmek igin
Dns sisteminde A kaydi kullanilir

Bilgisayar isimleri IPV4 gevirmek igin
Dns sisteminde AAAA kaydi kullanilir

IPV4 bilgisayar isimlerine ¢evirmek i¢in
IN-ADDR. ARPA DNS alaninda
PTR kullanilir.

IPV6 bilgisayar isimlerine ¢evirmek i¢in
IP6.ARPA DNS alaninda
PTR kullanilir.

576-byte paketleri destekler

1280-byte paketleri destekler
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5.1. Sistemlerin IPV6’y1 Destekleme Durumu

IPV6’nin standartlastirma islemleri bitmek {izeredir. Giinlimiizde cihaz
iireticiler ve yazilim gelistiriciler kendi isletim sistemlerini ve agla ilgili cihazlarini
IPV6 destekler duruma getirmek igin g¢alismaktadirlar. Sekil 5.1 ve Sekil 5.2,
tireticilerin IPV6 agisindan son durumlarimi gostermektedir (Erdogan K. 2007: 32).

Y‘f.nl elfd_lrfm IPV6 Destekleme Durumu
Ureticisi
CISCO Haziran 2003 Sonrasi Uretilen Cihazlar Desteklemekte
JUNIPER Kasm 2001 Sonrast Uretilen Cihazlar Desteklemekte
NOKIA 2002 Sonrasi Uretilen Cihazlar Desteklemekte
HITACHI 1997 Sonrasi Uretilen Cihazlar Desteklemekte

Sekil 5.1 Cihaz Yo6nlendiricilerin IPV6 Destekleme Durumu

Isletim IPV6 Destekleme Durumu
Sistemi
LINUX 2.4.X Siurimiinden Sonraki Karnel'lar Desteklemekte
MICROSOFT| Windows XP ve Windows 2003 Sonrasi Desteklemekte
MAC OS X 10.2 Siirtimii Sonrasi Desteklemekte
FREE BSD 4.0 Siirimii Sonras1 Desteklemekte
NETBSD 1.5 Siirtimii Sonras1 Desteklemekte
OPENBSD 2.7 Siriimii Sonrasi Desteklemekte
BSD/OS 4.2 Strtimi Sonrasi Desteklemekte
SUN Solaris 8 Siirtimii Sonrasi Desteklemekte

Sekil 5.2 Isletim Sistemi Ureticilerinin IPV6 Destekleme Durumu
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6. IPV4 ALT YAPIYA SAHIP SISTEMLER

ADSL; Perakende olarak evlere satilan internetlerin ¢ogu ADSL olarak
satilmaktadir. Pratikligi ve kullanim alanmin yayginligi eve gelen telefon hatti
tizerinden ADSL hizmetini rahat bir sekilde evlere dagitabilmeleridir (Sekil 6.1).
ADSL Kelime anlam1 olarak DSL den gelmektedir. DSL (Digital Subscriber Line),
ADSL ise Asimetrik DSL olarak bilinmektedir. Asimetrik denmesinin sebebi ise veri

alip — gonderme hizlarinin birbirine esit olmayisindan kaynaklanmasidir (Wikipedia,
2016).

ADSL Telefon hattini ii¢ farkli kanala ayirmaktadir.
-veri almak
-veri yollamak

-telefon gorligmesini saglamak

Seklinde siniflandirilabilir.

Ethearmet
Cruvar
\‘ talefon
prizi
ADSL ]
Splitir

Talafon

r-@ ADSL Moddem
S

Birden Fazla PC'nin Cok
Ethemet Portle ADSL Modem's
Baglanmasi

Sekil 6.1. ADSL
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VDSL; Sekil 6.2°de gosterildigi gibi WAN’te kullanilan VDSL altyap1
belirtilmektedir. Kelime anlami olarak Very high DSL olarak bilinir. Yiiksek hizlar
vaat etmektedir. Ug yiiz metreye kadar olan mesafelerde 51 ile 55 mbps aras1 hizlara
erisebilmektedir (Wikipedia, 2016).

Sekil 6.2. VDSL

G.SHDSL veya SHDSL devreler veri alma ve gonderme hizlari birbirine esit
DSL tiirtidiir. Bir ¢ift bakir tel tizerinden ¢alismaktadir. ADSL den farkli telefon hatt1
yerine G.SHDSL i¢in kullaniciya 6zel yeni bir hat ¢ekilmektedir.

G.SHDSL hizmetinde maksimum hiz 2 mbps olarak tasiyabilmektedir (Wikipedia,
2016).

TDM; Mesafeye gore fiyatlandirma yapilmaktadir. Kisiye 6zel hat ¢ekilmektedir.
Genelde Tellaps modemler iizerinde 2 tel veri alimi 2 telde veri génderimi igin

kullanilmaktadir.

Destekledigi hiz limiti 2mb olmasina ragmen, G.SHDSL ve VDSL e gore daha
saglikl1 bir ¢aligma sunmaktadir (Ciscotr, 2016).

Uydu interneti; uydu sistemleri iizerinden internet hizmetinin saglanmasi igin
kurulan bir sistemdir. Yiiksek hizlarda ¢ift yonlii ya da yiiksek hizlarda tek yonlii veri
gonderimi  yapabilmektedir. Sekil 6.3’te uydu sistemine ait canak anten

gosterilmektedir.
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Sekil 6.3. Uydu

Tek yonlii baglantilar; sadece indirme yoniinde c¢alisan bir sistemdir. Sekil 6.4’te

indirme uydu sisteminden upload ise telefon ya da GPRS iizerinden yapilan hizmet

gosterilmektedir.
!' b ey e
o (
a 7\

. 8 . &
et ; L=

Sekil 6.4 Tek Yonli Baglant

Cift yonlii baglantilar; Hem veri génderimi hem de veri alimini uydu iizerinden yapan

sistemdir (Sekil 6.5). Maliyetten dolay1 pek tercih edilmemesi ile birlikte, normal

sekilde sinyalin ulagsmadig1 yerlere uydu sistemi ¢6ziim olmaktadir.

ﬁfb

Py
o
W

e 1
e Wy ] %
amipadar v E
et T afpar L

Sekil 6.5 Cift Yonlii Baglanti
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7. IPV4 VE IPV6 BASARIM KIYASLAMASI

VDSL, G.SHDSL, Fiber link, Metro Ethernet, Uydu, TDM, 3G ve ADSL
sistemlerinin basarimlarii IPV4 sistemini ele alarak kiyaslayacagiz. Yapacagimiz
Testlerde Cisco’nun gelistirdigi CEF modu (Cisco Express Forwarding) hizli

yonlendirme de kullanilacaktir.

CEF: Ozellikle dinamik ydnlendirmelerde routing islemi yapilirken cihazlar
O0grenme siirecinde daha az CPU kullanimin1 amacglamaktadir. Kisaca Layer 3 te
calisan bu mod ip paketlerinin gidecegi bir sonraki hop noktasini tablosuna ekleyerek

daha hizli bir iletim saglamaktadir.

Calismamizda her bir devre tipi i¢in;

- IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi yapildigi ani

- IPCEF Aktif iken Hat bos durumda Pargalamayarak veri iletimi yapildigi an1

- IPCEF Aktif iken Hat Dolu kullanilirken pargalayarak veri iletimi yapildigi an1

- IPCEF Aktif iken Hat Dolu kullanilirken pargalamayarak veri iletimi yapildig1 an1
- IPCEF Pasif iken Hat bos durumda parcalayarak veri iletimi yapildigt ani

- IPCEF Pasif iken Hat bog durumda Parcalamayarak veri iletimi yapildigt an1

- IPCEF Pasif iken Hat Dolu kullanilirken pargalayarak veri iletimi yapildig1 an1

- IPCEF Pasif iken Hat Dolu kullanilirken pargalamayarak veri iletimi yapildigi an1
Analizleri yapilacaklardir.

10 ar saniyelik paket testlerine tutulmus olup ortalamalar1 alinarak grafikler elde

edilmistir.

IPV4 sistemi i¢in max tasinan paket boyutu 1472 byte’dir

IPV6 sistemi i¢in max tasinan paket boyutu 65476 byte’dir.
Basarim degerlendirmesi i¢in ise veri par¢alanmadigi durumlarda

Basarim = byte x ms denklemi kullanilmistir.
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7.1. VDSL Sistemine Ait Basarim Verileri

Tablo 7.1’de VDSL sistemine ait ping ms siireleri elde edilmistir. Hat bos ve

dolu durumda iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10

saniye sonucunda elde edilen degerlerin ortalamasi alinarak IPCEF aktif, hat bos ve

fragment siitununda ortalama olarak yazilmistir. Tiim testlerin sonucu genel ortalama

olarak kaydedilmistir.

Tablo 7.1. VDSL Sistemine Ait Basarim Verileri

IP Cef Aktif IP Cef Pasif
Devre Tipi Hat Bos(ms) Hat Full(ms) Hat Bos(ms) Hat Full(ms)
Fragment |Do Not Fragment |Fragment |Do Not Fragment |Fragment [Do Not Fragment [Fragment |Do Not Fragment
18,034 40,772 80.269 87,427 17,939 41,331 69,323 81,344
24,963 40,576 77.712 97,817 18,08 40,523 65,345 80,413
17,928 41,41 75,029 98,066 17,844 41,157 76,884 80,205/
17,942 40,162 75,986 89,403 17,193 41,287 64,994 80,665
17,742 40,786 78,298 96,255 17,118 41,084 55,73 91,156
n7‘> 17,818 41,041 77,261 95,845 17,972 40,826 63,254 77,703]
E 17,987 40,77 77,251 95,717 17,797 40,226 67 89,281
17,688 41,026 75,712 94,636 27,176 44,614 74,2 78,464
17,839 41,437 76,23 100,515 17,635 40,773 73,567 82,171
18,207 41,128 74,404 93,838 17,967 41,036 64,188 75,851
18,249 40,991 83,022 94,247 17,923 41,174 64,377 74,637,
18,58 40,91 14,42 94,88 18,6 41,27 67,16 81,09|ORTALAMA
47,11 GENEL

VDSL Sistemi i¢in Cisco cihaz iizerinde EK 1’de sunulmus toplama ve cihaz

konfigiirasyonlar1 kullanilarak hat tizerinden veriler elde edilmistir.

100
90
80
70
&0
50

40

Ping SUresi {ms)

30

10

18,58 18,6

1

40,91 41,27

2

e/.le

14,42 I“\
3

94 88
I 81,09
4

IP Cef AKtif
IP Cef Pasif

1=-Hat
2-Hat
3-Hat
4 -Hat

B0§ Fragment
Bo3 Do-not-fragment
Dolu Fragment
polu Do-not-Tragaent

Sekil 7.1. VDSL Sistemine Ait Basarim Verileri

Sekil 7.1’de, Tablo 7.1’de elde edilmis olan verilerin ortalama degerleri alinarak

basarim analizi yapabilmek i¢in gerekli gorsel olusturulmustur.
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1- Hat bos ve verinin pargalanarak yapilan veri iletiminde IPCEF aktif basarimi

ondedir.
2- Hat bos verinin par¢alanmayarak yapilan iletimde IPCEF aktif basarimi 6ndedir.

3- Hat Dolu pargalayarak yapilan iletimde IPCEF aktif oldugu durumda agik ara

Ondedir.

4- Hat Dolu Pargalamayarak olan iletimde ise tam tersine IPCEF pasif durumunda

basarim daha iyidir

Sekilde IPCEF Aktif ve Pasif durumdayken ping siireleri cinsinden degerlendirmeler
yapilmustir.

VDSL Sistemine ait basarim analizlerinde
7.2 G.SHDSL Sistemine Ait Basarim Verileri

Tablo 7.2°de G.SHDSL sistemine ait ping ms siireleri elde edilmistir. Hat bos ve dolu
durumda iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10 saniye
sonucunda elde edilen degerlerin ortalamasi alinarak IPCEF aktif, hat bos ve fragment
stitununda ortalama olarak yazilmistir. Tiim testlerin sonucu genel ortalama olarak

kaydedilmistir.

Tablo 7.2. G.SHDSL Sistemine Ait Basarim Verileri

IP Cef Aktif IP Cef Pasif
Devre Tipi Hat Bos(ms) Hat Full(ms) Hat Bos(ms) Hat Full(ms)
Fragment |Do Not Fragment |Fragment |Do Not Fragment |Fragment [Do Not Fragment [Fragment |Do Not Fragment
7,361 31,678 77,181 88,072 7,258 31,499 80,149 100,226
6,749 31,75 77,766 81,518 7,725 31,503 89,036 93,576
6,762 33,098 69,459 87,614 13,592 31,988 70,168 114,589
6,846 31,776 76,906 83,22 7,82 31,545 91,647 93,256
2 6,89 31,853 71,111 89,361 7,79 31,623 92,064 99,451
o 6,814 31,462 67,731 83,537 7,919 31,598 86,29 105,6
% 6,958 31,556 75,325 89,852 6,996 31,618 93,835 98,587
o 7,352 31,963 70,303 82,828 7,063 31,623 87,612 90,958
7,411 31,614 76,936 89,092 7,029 31,637 82,181 97,818,
7,427 31,154 71,148 82,046 7,11 31,654 92,228 104,413
7,34 31,549 78,704 88,291 7,089 31,702 86,424 97,115
7,08 31,76 73,87 85,94 7,94 31,63 86,51 99,59|ORTALAMA

53,04 GENEL

G.SHDSL Sistemi i¢in Cisco cihaz tizerinde EK 2’de sunulmus toplama ve cihaz

konfigiirasyonlar1 kullanilarak hat {izerinden veriler elde edilmistir.
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Sekil 7.2 G.SHDSL Sistemine Ait Basarim Verileri

Sekil 7.2°de, Tablo 7.2’de elde edilmis olan verilerin ortalama degerleri alinarak

basarim analizi yapabilmek icin gerekli gorsel olusturulmustur.

1- Hat bos ve verinin pargalanarak yapilan veri iletiminde IPCEF aktif basarimi

ondedir

2- Hat bos verinin parcalanmayarak yapilan iletimde IPCEF pasif ¢cok az bir fark ile

ondedir

3- Hat Dolu pargalayarak yapilan iletimde IPCEF aktif oldugu durumda agik ara

ondedir.
4- Hat Dolu Pargalamayarak olan iletimde IPCEF aktif durumunda basarim daha iyidir

Bu sistemimizde genel olarak IPCEF aktif oldugu durumlardaki basarimlar daha iyi

olarak gozlemlenmektedir
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7.3 Fiber link Sistemine ait Basarim Verileri

Tablo 7.3’de Fiber Link sistemine ait ping ms siireleri elde edilmistir. Hat bos ve dolu

durumda iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10 saniye

sonucunda elde edilen degerlerin ortalamasi alinarak IPCEF aktif, hat bos ve fragment

stitununda ortalama olarak yazilmistir. Tiim testlerin sonucu genel ortalama olarak

kaydedilmistir.
Tablo 7.3. Fiber link Sistemine Ait Bagsarim Verileri
IP Cef Aktif IP Cef Pasif
Devre Tipi Hat Bos(ms) Hat Full(ms) Hat Bos(ms) Hat Full(ms)
Fragment |Do Not Fragment |Fragment |Do Not Fragment |Fragment [Do Not Fragment [Fragment |Do Not Fragment

4,005 18,382 61,826 80,966 4,874 16,565 66,733 67,99

8,954 21,784 75,064 75,947 8,75 20,206 52,112 72,046

12,166 16,061 68,542 69,122 2,821 14,366 55,233 65,93

v 5,491 19,259 62,749 83,391 6,208 17,665 68,967 59,303

Z 9,288 13,435 76,009 76,636 10,374 20,991 52,72 62,612

é 2,942 16,814 60,134 70,003 3,584 151 55,938 76,877,

g 6,173 19,888 63,395 84,041 6,797 18,324 49,243 60,125

= 10,327 14,211 66,634 77,294 11,049 21,581 53,399 63,416
3,605 17,507 60,877 71,517 4,199 15,772 57,451 77,596

6,775 20,587 74,188 84,776 7,498 18,971 50,875 60,768|

11,006 14,897 67,36 77,984 11,781 13,267 54,196 65,007|

7,33 17,52 66,97 77,42 7,08 17,52 56,07 66,51|ORTALAMA
39,55 GENEL

Fiber link Sistemi i¢in Cisco cihaz lizerinde EK 3’de sunulmus toplama ve cihaz

konfigiirasyonlar1 kullanilarak hat tizerinden veriler elde edilmistir.
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60
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1

IP Cef Aktif
IP Cef Pasif
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2
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3

77,42

| 66,51
4

1-Hat 80§ Fragment
2-Hat 8o Do-not-fragment
3-Hat Dolu Fragment
4-Hat Dolu Do-not-fragment

Sekil 7.3. Fiber link Sistemine Ait Basarim Verileri
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Sekil 7.3’de, Tablo 7.3’de elde edilmis olan verilerin ortalama degerleri alinarak

basarim analizi yapabilmek i¢in gerekli gorsel olusturulmustur.

1- Hat bos ve verinin pargalanarak yapilan veri iletiminde IPCEF pasif basarimi

ondedir

2- Hat bos verinin parcalanmayarak yapilan iletimde basarimlar esit durumdadir

3- Hat Dolu pargalayarak yapilan iletimde IPCEF pasif oldugu durumda daha iyidir.
4- Hat Dolu Parg¢alamayarak olan iletimde IPCEF pasif durumunda basarim daha iyidir

VDSL sistemimizde IPCEF’in pasif oldugu durumlarda bagarim genel olarak daha iyi

olarak gozlemlenmektedir.
7.4 Metro Ethernet Sistemine Ait Basarim Verileri

Tablo 7.4’de Metroethernet sistemine ait ping ms siireleri elde edilmistir. Hat bos ve
dolu durumda iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10
saniye sonucunda elde edilen degerlerin ortalamasi alinarak IPCEF aktif, hat bos ve
fragment siitununda ortalama olarak yazilmistir. Tiim testlerin sonucu genel ortalama

olarak kaydedilmistir.

Tablo 7.4. Metro Ethernet Sistemine Ait Basarim Verileri

IP Cef Aktif IP Cef Pasif
Devre Tipi Hat Bos(ms) Hat Full(ms) Hat Bos(ms) Hat Full(ms)
Fragment |Do Not Fragment |Fragment |Do Not Fragment |Fragment [Do Not Fragment [Fragment |Do Not Fragment
3,252 3,191 25,734 25,342 2,022 3,011 21,622 21,382
2,298 3,661 24,519 27,149 1,992 2,783 23,859 23,118
E 2,648 2,89 26,606 27,256 2,046 3,518 21,784 23,428
z 2,222 2,928 23,6 13,575 2,122 2,825 24,124 22,313
ﬁ 2,27 2,946 27,252 25,626 2,129 2,733 22,914 23,15
E 2,323 2,973 25,79 25,592 2,057 2,834 23,059 22,002}
8 2,343 2,968 26,168 27,978 2,047 2,789 23,922 23,409
E 2,323 2,869 25,742 26,041 2,076 2,743 57,344 23,937
w 2,264 2,859 26,445 24,826 8,752 2,968 24,687 23,42
= 2,226 3,077 27,595 27,052 2,066 2,812 24,032 23,384
2,252 2,919 24,824 26,919 2,134 2,997 23,261 23,078
2,4 3,02 25,84 25,21 2,67 2,91 26,41 22,96l ORTALAMA

13,92 GENEL

Metro Ethernet Sistemi i¢in Cisco cihaz lizerinde Ek 4’te sunulmus toplama ve cihaz

konfigiirasyonlar1 kullanilarak hat {izerinden veriler elde edilmistir.
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Sekil 7.4. Metro Ethernet Sistemine Ait Basarim Verileri

Sekil 7.4’de, Tablo 7.4’de elde edilmis olan verilerin ortalama degerleri alinarak

basarim analizi yapabilmek icin gerekli gorsel olusturulmustur.

1- Hat bos ve verinin pargalanarak yapilan veri iletiminde IPCEF aktif basarimi

ondedir

2- Hat bos ve verinin pargalanmayarak yapilan veri iletiminde IPCEF pasif bagarimi

ondedir

3- Hat Dolu ve verinin pargalanarak yapilan veri iletiminde IPCEF aktif basarimi

ondedir

4- Hat Dolu ve verinin pargalanmayarak yapilan veri iletiminde IPCEF pasif basarimi

ondedir
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7.5 Uydu Sistemine Ait Basarim Verileri

Tablo 7.5’te Uydu sistemine ait ping ms siireleri elde edilmistir. Hat bos ve dolu

durumda iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10 saniye

sonucunda elde edilen degerlerin ortalamas1 alinarak IPCEF aktif, hat bos ve fragment

stitununda ortalama olarak yazilmistir. Tiim testlerin sonucu genel ortalama olarak

kaydedilmistir.
Tablo 7.5. Uydu Sistemine Ait Basarim Verileri
IP Cef Aktif IP Cef Pasif
Devre Tipi Hat Bos(ms) Hat Full(ms) Hat Bos(ms) Hat Full(ms)
Fragment |Do Not Fragment |Fragment |Do Not Fragment |Fragment [Do Not Fragment [Fragment |Do Not Fragment
629,882 1490,972| 1170,656 1476,128 636,322 1468,156) 1493,991 1465,579
775,905 1475,308| 1526,187 1601,741 781,105 1592,179| 1405,382. 1441,471
805,941 1458,963 1815,71 1574,987 749,406 1608,17| 1321,101 1461,074]
852,574 1552,364| 1384,656 1501,731 808 1516,029| 1563,778 1405,434
5 820,08 1489,74| 1527,268 1643,697 812,086 1450,183 14335 1553,631
[a) 694,25 1566,643| 1380,861 1556,933 767,951 1559,245| 1451,724 1592,011
5 709,429 1518,096| 1640,237 1469,275 719,784 1432,711 1411,86 1379,304
709,392 1548,756| 1522,321 1431,581 739,821 1588,057| 1475,606 1498,927
1021,404| 1485,779| 1394,206 1435,051 740,231 1496,045| 1435,236 1441,904
785,505 1516,544| 1566,854 1547,78| 1043,718 1540,41| 1469,327 1502,73
721,911 1515,239 1444,78 1342,968 699,689 1788,946| 1593,472 1447,027
775,11 1510,76 1488,52 1507,44 772,55 1549,1 1459,54 1471,73
1316,84

ORTALAMA
GENEL

Uydu Sistemi igin Cisco cihaz iizerinde Ek 5’te sunulmus toplama ve cihaz

konfigiirasyonlar1 kullanilarak hat {izerinden veriler elde edilmistir.
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Sekil 7.5 Uydu Sistemine Ait Basarim Verileri

Sekil 7.5’de, Tablo 7.5’de elde edilmis olan verilerin ortalama degerleri alinarak

basarim analizi yapabilmek i¢in gerekli gorsel olusturulmustur.
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Bu sistemimizde IPCEF aktif ve pasif durumlarda basarimlari oldukg¢a yakin

durumdadar.

7.6 TDM(DXX) Sistemine Ait Basarim Verileri

Tablo 7.6’te TDM(DXX) sistemine ait ping ms siireleri elde edilmistir. Hat bos ve dolu

durumda iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10 saniye

sonucunda elde edilen degerlerin ortalamas1 alinarak IPCEF aktif, hat bos ve fragment

stitununda ortalama olarak yazilmistir. Tiim testlerin sonucu genel ortalama olarak

kaydedilmistir.

Tablo 7.6. TDM(DXX) Sistemine Ait Basarim Verileri

IP Cef Aktif IP Cef Pasif
Devre Tipi Hat Bos(ms) Hat Full(ms) Hat Bos(ms) Hat Full(ms)
Fragment |Do Not Fragment |Fragment |Do Not Fragment |Fragment [Do Not Fragment [Fragment |Do Not Fragment
3,389 4,309 34,94 34,739 3,471 3,982 31,936 36,53
3,286 4,146 34,726 38,525 3,448 5,811 33,141 37,397,
3,322 4,09 36,542 35,667 3,595 11,054 34,164 36,952
- 3,276 4,153 35,759 35,081 3,249 3,946 32,457 33,63]
§ 3,407 4,116 34,958 36,079 3,241 4,155 32,559 31,808,
=) 3,302 4,445 37,67 34,964 3,203 4,557 32,067 41,85
S 3,317 4,973 24,938 38,344 3,452 5,453 33,28 36,96
E 3,278 4,158 35,996 35,279 3,317 3,942 35,661 38,158,
3,259 4,083 42,137 42,964 3,134 4,177 33,27 37,116
3,265 4,111 35,252 45,692 3,438 4,476 33,786 40,303
33,347 4,581 35,861 43,503 5,685 4,244 31,94 33,766
6,04 4,28 35,34 38,25 3,56 5,07 33,11 36,77|
203

ORTALAMA
GENEL

TDM(DXX) Sistemi i¢in Cisco cihaz iizerinde Ek 6’da sunulmus toplama ve cihaz

konfigiirasyonlar1 kullanilarak hat {izerinden veriler elde edilmistir.
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Sekil 7.6. TDM(DXX) Sistemine Ait Basarim Verileri
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Sekil 7.6’de, Tablo 7.6’de elde edilmis olan verilerin ortalama degerleri alinarak
basarim analizi yapabilmek i¢in gerekli gorsel olusturulmustur. IPCEF aktif ve pasif

basarimlari birbirine yakin sistemdir.
7.7 3G Sistemine Ait Basarim Verileri

Tablo 7.7°te 3G sistemine ait ping ms siireleri elde edilmistir. Hat bos ve dolu durumda
iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10 saniye sonucunda
elde edilen degerlerin ortalamasi alinarak IPCEF aktif, hat bos ve fragment siitununda

ortalama olarak yazilmistir. Tim testlerin sonucu genel ortalama olarak

kaydedilmistir.
Tablo 7.7 3G Sistemine Ait Basarim Verileri
IP Cef Aktif IP Cef Pasif
Devre Tipi Hat Bos(ms) Hat Full(ms) Hat Bos(ms) Hat Full(ms)
Fragment |Do Not Fragment |Fragment |Do Not Fragment |Fragment [Do Not Fragment [Fragment |Do Not Fragment
760,282 1480,496| 2478,581 603,666 722,789 3668,866| 2307,066 1407,676
339,863 679,31| 2519,029 983,02 382,297 3249,366 1506,993 3106,173]
639,266 718,787 1877,99 962,422 461,648 2508,282 686,458 2965,729
399,069 718,267| 1097,149 641,636] 720,737 1727,71] 272533 2244658
397,237 697,199 2515,741 881,053 399,821 949,169 3164,658 1523,887
o 456,636 636,498 2575,101 960,534 399,45 665,498 2443,801 1363,232
® 416,064 735,816 2135,074 639,66 778,613 805,201 1643,501 2822,692
395,23 534,788| 1393,346 958,135 397,557 724,487 842,623 3041,442]
394,255 794,152| 537,004 638,248 416,8 728,089 2782,071 2300,645)
393,962 713,612 2053,383 956,917 396,193 703,135 2860,481 1519,94
713,279 552,889 2391,009 1156,33 395,33 602,201| 2881,063 1319,345
482,28 751,07 1961,21 852,87 497,38 1484,72 2167,64 2146,85|ORTALAMA

1293,01 GENEL

3G Sistemi igin Cisco cihaz tlizerinde Ek 7°de sunulmus toplama ve cihaz

konfigiirasyonlar1 kullanilarak hat {izerinden veriler elde edilmistir.
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Sekil 7.7. 3G Sistemine Ait Basarim Verileri
25



Sekil 7.7°de, Tablo 7.7°de elde edilmis olan verilerin ortalama degerleri alinarak
basarim analizi yapabilmek icin gerekli gorsel olusturulmustur. ilgili devremizde

IPCEF aktif bagarimi tim kosullarda daha iyidir.
7.8 ADSL Sistemine Ait Basarim Verileri

Tablo 7.8’te ADSL sistemine ait ping ms siireleri elde edilmistir. Hat bos ve dolu
durumda iken elde edilen degerler 10’ar saniyelik testlere tabii tutulmustur. 10 saniye
sonucunda elde edilen degerlerin ortalamasi alinarak IPCEF aktif, hat bos ve fragment

stitununda ortalama olarak yazilmistir. Tiim testlerin sonucu genel ortalama olarak

kaydedilmistir.
Tablo 7.8 ADSL Sistemine Ait Basarim Verileri
- Hat Bog(ms) Hat Full(ms)
Devre Tl [ ment |Do Not Fragment | Fragment Do Not Fragment

12,839 31,835 254,678 261,735

13,51 3237] 246,135 267,386

12,302 33,868] 253,976 272,059

12,563 31,645 226,741 258,361

12,637 42,14] 249437 261,748

7 12,854 31,725 25477 265,114

2 12,375 31,34] 248511 268,398
12,711 31,571] 254,088 254,851

12,786 31,212] 242,444 260,798

13,235 31,109 250,691 264,221

13,064 31,284] 258,124 268,323

12,8 32,73 249,05 263,9|ORTALAMA

139,62 GENEL

7.9 Aym Cihaz Uzerinde Sonlandirilmis I1PV4 ve IPV6 Sistemine Ait Basarim

Verileri

Tablo 7.9’da Metroethernet altyapiya sahip IPV4 protokolii ile sonlanmis bir sisteme
ait ping ms stireleri elde edilmistir. Hat bos ve dolu durumda iken elde edilen degerler
10’ar saniyelik testlere tabii tutulmustur. 10 saniye sonucunda elde edilen degerlerin
ortalamasi alinarak IPCEF aktif, hat bos ve fragment siitununda ortalama olarak

yazilmistir. Tim testlerin sonucu genel ortalama olarak kaydedilmistir.
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Tablo 7.9. IPV4 Basarim Grafigi

IP CEF AKTIF IP CEF PASIF

DEVRE TiPi HAT BOS(ms) HAT DOLU(ms) HAT BOS(ms) HAT DOLU(ms)
FRAGMENT [DO NOT FRAGMENT |FRAGMENT |DO NOT FRAGMENT |FRAGMENT |DO NOT FRAGMENT [FRAGMENT |DO NOT FRAGMENT
1,339 1,953 4,533 5,339 1,256 1,939 7,834 6,285
1,337 2,005 8,305 6,248 1,169 1,858 7,617 4,951
1,358 1,936 5,143 6,214 1,142 1,881 6,47 8,643
1,329 1,898 4,635 6,038 1,192 1,991 7,611 5,842
1,245 2,796 4,873 5,871 1,272 1,821 8,811 7,021
s 1,301 2,012 4,533 6,421 1,19 1,911 1,683 5,124
B 1,315 1,896 5,655 6,29 1,146 1,886 5,595 8,305
1,212 1,91 6,042 7,109 1,291 1,881 6,442 6,423
1,298 28,614 4,687 7,891 1,279 1,953 5,967 3,972
1,277 2,742 4,931 6,732 1,238 1,967 6,707 5,031
1,312 1,995 5,097 6,337 1,15 1,857 5,17 7,9
1,3 4,25 5,31 6,4 1,21 1,9 6,35 6,31
4,12

ORTALAMA
GENEL

Tablo 7.10’da Metroethernet altyapiya sahip IPV6 protokolii ile sonlanmis bir sisteme

ait ping ms siireleri elde edilmistir. Hat bos ve dolu durumda iken elde edilen degerler

10ar saniyelik testlere tabii tutulmustur. 10 saniye sonucunda elde edilen degerlerin

ortalamast alinarak IPCEF aktif, hat bos ve fragment silitununda ortalama olarak

yazilmistir. Tiim testlerin sonucu genel ortalama olarak kaydedilmistir.

Tablo 7.10. IPV6 Basarim Grafigi
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1P CEF AKTIF 1P CEF PASIF

DEVRE TiPi HAT BO§(ms) HAT DOLU(ms) HAT BO§(ms) HAT DOLU(ms)
FRAGMENT [DO NOT FRAGMENT [FRAGMENT [DO NOT FRAGMENT |FRAGMENT [DO NOT FRAGMENT |FRAGMENT [DO NOT FRAGMENT
0,938 1,39 1,625 1,34 0,711 1,258 2,057 1,305
0,506 1,202 3,921 1,166 412 1,143 6,308 1,272
0,649 1,316 2,807 2,091 0,614 1,639 2,328 1,155
4,064 1,217 6,258 1,235 0,649 1,272 7,148 1,154
1,064 1,218 2,577 1,438 0,587 1,309 3,505 1,258
° 0,54 1,338 1,709 7,077 0,631 1,386 4,007 2,639
& 0,527 1,188 6,443 2,441 0,563 1,198 5,79 1,289
0,562 1,341 3,515 1,316 0,424 1,276 4,211 1,319
0,564 1,242 3,928 1,159 0,546 1,182 2,084 1,274
0,574 1,19 24,993 1,236 0,65 1,231 3,522 1,187
0,633 1,743 3,66 1,471 0,654 1,416 4,753 1,301
0,96 1,3 5,58 1,99 0,58 1,3 4,15 1,37
2,15

ORTALAMA
GENEL



8. SONUC VE ONERILER

Gergeklestirilen bu ¢aligmada kiiciik ve genis aglarda kullanilmakta olan IP
protokoliiniin giiniimiizdeki ve gelecekte kullanilacak sistemler ile ilgili bilgiler
sunulmustur. Gliniimiizde kullanilan IPV4 {in ve yakin bir gelecekte yerini alacak olan
IPV6°’nin genel yapilart incelenerek calisir sistemler iizerinden bilgiler alinarak
desteklenmis ve karsilastirilmalar yapilmistir. Yapilan testlerde sistemlerin art1 ve

eksileri gézlemlenmistir.

1400 1316,84

000

200

500

T a1 53,04 39,55 1392
0 | —

ms}_ GSHDSL  Fiberlink untmE:hmnt Uspdu

=

Ping SUresi {ms)

Sekil 8.1. Tiim Devrelerin Ping Siiresi (ms) Cinsinden Kiyaslanmasi

Sekil 8.1°de goriilen grafikte hatlarin genel ping siireleri bulunmaktadir. IPV4
sistemlerinin gercekte kullanilan uygulamalar1 gercek devreler test edilerek elde
edilmistir. Genel olarak degerlendirilen sayisal degerler ait oldugu hattin tiim

testlerinde elde edilen ortalamalaridir.

Ms degerlerinin yiiksek olusu verinin gidis ve cevap siiresi boyunca gecirdigi zamanla
ilgilidir. Ms degerinin kiigiikliigli hat basariminin verdigi cevabin daha yiiksek
oldugunu gostermektedir. Sekil 8.1°de IPV4 sistemine ait uygulamalarin basarimlarini

yiiksekten diisiige gore siralandiginda;
-Metro Ethernet

-TDM

-Fiber link

-VDSL
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-G.SHDSL

-3G

-Uydu

Olarak gozlemlenmektedir.

Elde edilen bagarim verileri’'nin gelisen teknoloji ile uyumlu oldugu

gozlemlenmektedir.

Metro Ethernet, Fiber internet teknolojisine sahip olup 1s1k hizinda internet vaat
etmekte ve test sonuglarindan gézlemlendigi gibi diger sistemlere gore en hizli cevap

verebilen hat tipi olmaktadir.

TDM, 4 tel ile veri iletim Ozelligine sahip olup en ¢ok 2 MB hiz
desteklemektedir. Telefon hatlari, VDSL, G.SHDSL vb. Devrelerde bir ¢ift bakir tel
tizerinden hem veri alip hem de veri gondermektedir, TDM hatlarda 2 telden veri alip

2 telden veri gonderdigi i¢in daha saglikl bir iletim saglamaktadir.

Fiberlink devrelerde belirli bir noktaya kadar hat fiber hiziyla taginarak
lokasyonlara Ethernet ile dagitilmaktadir. Arada bulunan cihaz ¢oklugu ve

birbirleriyle yasadigi haberlesme zamanlar1 gecikmenin nedenlerindendir.

VDSL hatlarda Telekom saha dolaplarina fiber hizda interneti kutulara kadar
tagimaktadir. Saha dolabindan miisteri lokasyonuna bir c¢ift bakir tel ile veri

iletilmektedir.

G.SHDSL hatlarda kablolu iletim standardinda en yavas iletime sahip hat
tipidir. Telekom santrali ile miisteri lokasyonuna kadar verilen sinyal haberlesme

basarimi kablolu sistemde en diisiik basarima sahiptir.

3G kablosuz veri iletimi saglamaktadir. Yiiksek MS’lerde verinin taginmasina
ragmen 4,5G’nin hayatimiza girmesiyle teknolojide gelecek vaat eden bir yapi

olmaktadir.

Uydu sistemi iizerinden saglanan hizmet, 3G ya da 4G baz istasyonu ya da
Telekom alt yapisinin erisemedigi noktalarda kullanilabilen, esnek kullanim alanina
sahip sistemdir. Fiyat/Basarim olarak degerlendirildiginde diger sistemler ile

kiyaslandiginda geride kalmaktadir.
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Ping Suresi (ms)

6,4 6,35 6,31
& 5,58
5,31
4,25 .15
o9 19
15 1,3 171 15 37

06 ’
1 2 3 4 5 6 7 8

IPV4 1-IPCEF Aktif Hat Bos Fragment
? 2-IPCEF aktif Hat Bos Do Not Fragment
IPV6 3-1PCEF Aktif Hat polu Fragment
4-IPCEF Aktif Hat Dolu Do Not Fragment
5-IPCEF Pasif Hat Bos Fragment
6-IPCEF Pasif Hat En% Do Not Fragment
7-IPCEF Pasif Hat Dolu Fragment
8-IPCEF Pasif Hat Dolu Do Not Fragment

Sekil 8.2. IPV4 — IPV6 Basarim Grafigi

Sekil 8.2°de IPV4 ve IPV6 sistemine ait basarim analizi bulunmaktadir. Bagarim ping
stireleri lizerinden yapilmaistir. 2-4-6-8 numarali verilerde IPV6 nin IPV4 ile esit paket
boyutlarinda veri iletimi gergeklestirebilmek icin paket boyutu 1472 olarak
sabitlenmektedir.

IPV6 teknolojisinde IPV4 teknolojisinin max boyutu olan degerde (1472byte) veri

tagindiginda ping siireleri genel olarak IPV4 e gore daha iyi durumdadir.

CEF aktif — Pasif veya ADSL — G.SHDSL vb. etkenler kriterleri belirleyerek basarimi
etkilemektedir.

Yapilan tiim testlerde hat dolu oldugu zamanlarda Ornegin; Smb lik devre
paket kayb1 yasamayacak sekilde hat sature edilerek gerceklestirilmistir. Hattin bos
oldugu durumda ise sonlandirildigi cihaza baglanilarak lokasyona dagilan port

kapatilmis olup hi¢ paket gecisi olmadigi durumlarda veriler elde edilmistir.

Iletisimin eskisi kadar pahali olmadig: diisiiniildiigiinde fiber teknolojisinin
sundugu yiiksek kapasite erisim ve hiz nedeniyle kesinlikle fiber kablo kullanilmasi

yoniindedir. Diger iletisim tiplerinde kullanilan bakir tel yiiksek hizlarda 1sindigindan
30



veri ve enerji kayb1 yasatmaktadir. Ancak fiberde cam iistiinden 151k gonderildigi igin

kayip ve gecikme minimun diizeyde olacaktir.
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EKLER
EK 1VDSL

Pop Tanim

gokhan. yaman@kKULE_M320-UST-rel> show interfaces xe-4,/1/0.2889
Logical interface xe-4,/1/0.2869 (Index 1367) (SNMP ifIndex 1942)
Description: FLO AXIS AVM MAGAZAST TIP:VDSL H1z:1024K D.MNO:1888677963
Flags: SNMP-Traps 0x4000 wvLAN-Tag [ Ox8100.2869 ] Encapsulation: ENETZ2
Bangwidth: 1mbps
Input packets : 605347283
output packets: 632513869
Protocol inet, MTU: 1500
Flags: sendbcast-pkt-to-re, User-mTU
pestination: 10.1.32.184/29, Local: 10.1.32.185, Broadcast: 10.1.32.191
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.1.32.184/29, Local: 10.1.32.186, Broadcast: 10.1.32.191
protoco]l multiservice, MTU: Unlimited

IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi

gokhan. yaman@kKULE_M320-UsT-rel> ping routing-instance flo 10.1.32.190
PING 10.1.32.190 (10.1.32.190): 56 data bytes

64 bytes from 10.1.32.190: icmp_seqg=0 ttl1=2535 time=18.034 ms
64 bytes from 10.1.32.190: dcmp_seq=1 tt1=255 time=24.963 ms
64 bytes from 10.1.32.190: icmp_seqg=2 ttl=255 time=17.928 ms
64 bytes from 10.1.32.190: icmp_seqg=3 tt1=255 time=17.942 ms
64 bytes from 10.1.32.190: icmp_seqg=4 tt]1=255 time=17.742 ms
64 bytes from 10.1.32.190: icmp_seqg=5 ttl=2535 time=17. 818 ms
64 bytes from 10.1.32.190: dcmp_seq=6 Tt1=255 time=17.987 ms
64 bytes from 10.1.32.190: icmp_seqg=7 ttl=255 time=17.688 ms
64 bytes from 10.1.32.190: icmp_seq=8 ttl=255 time=17.839 ms
64 bytes from 10.1.32.190: icmp_seqg=9% tt1=255 time=18.207 ms
64 bytes from 10.1.32.190: icmp_seqg=10 tt1=235 time=1E.249 ms
MC

---10.1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Toss
round-trip min/avg/max/stddev = 17.688/18.582,/24.963,/2.025 ms

el el el el el el el el e

IPCEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

gokhan. yaman@KULE_M320-UST-rel>= ping routing-instance flo 10.1.32.190 size 1472 do-not-fragment
PING 10.1.32.190 (10.1.32.190): 1472 data bytes

1480 bytes from 10.1.32.190: icmp_seq=0 ttl=255 time=40.772 ms
1480 bytes from 10.1.32.190: jcmp_seqg=1 ttl=255 time=40.576 ms
1480 bytes from 10.1.32.190: jcmp_seq=2 ttl=255 time=41.410 ms
1480 bytes from 10.1.32.190: jcmp_seq=3 ttl=255 time=40.162 ms
1480 bytes from 10.1.32.190: icmp_seg=4 ttl=255 time=40.786 ms
1480 bytes from 10. .190: icmp_seq=5 ttl=255 time=41.041 ms
1480 bytes from 10.1.32.190: icmp_seq=6 ttl=255 time=40.770 ms
1480 bytes from 10.1.32.190: icmp_seq=7 ttl=255 time=41.026 ms
1480 bytes from 10.1.32.190: icmp_seq=8 ttl=255 time=41.437 ms
1480 bytes from 10.1.32.190: icmp_seq=9 ttl1=255 time=41.128 ms
1480 bytes from 10.1.32.190: icmp_seq=10 tt1=255 time=40.991 ms
AC

---10.1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/stddev = 40.162,/40.918/41.437,/0.349 ms
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{master}

gokhan. yaman@kULE_M320-UsT-rel>= ping routing-instance flo 10.1.32.190
PING 10.1.32.190 (10.1.32.190): 56 data bytes

64 bytes from 10.1.32.190: icmp_seq=0 tt1=255 time=80.269 ms
64 bytes from 10.1.32.190: dicmp_seq=1 tt]=255 time=77.712 ms
64 bytes from 10.1.32.190: icmp_seq=2 ttl=255 time=75.029 ms
64 bytes from 10.1.32.190: icmp_seq=3 ttl=255 time=75.986 ms
64 bytes from 10.1.32.190: icmp_seg=4 tt1=255 Time=78.298 ms
64 bytes from 10.1.32.190: Hicmp_seq=5 ttl=255 time=77.261 ms
64 bytes from 10.1.32.190: Hicmp_seq=6 ttl=255 time=77.251 ms
64 bytes from 10.1.32.190: icmp_seq=7 tt1=255 time=75.712 ms
64 bytes from 10.1.32.190: icmp_seq=8 tt1=255 time=76.230 ms
64 bytes from 10.1.32.190: icmp_seq=9 tt1=255 time=74.404 ms
64 bytes from 10.1.32.190: dicmp_seq=10 tt1=255 time=E3.022 ms
MC

--- 10.1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/stddev = 74.404/77.379/83.022/2. 366 ms

HERPRPRRPRRRERRERE

IPCEF Aktif iken Hat Dolu kullanilirken parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UsT-rel> ping routing-instance flo 10.1.32.190 size 1472 do-not-fragment
PING 10.1.32.190 (10.1.32.190): 1472 data bytes

1480 bytes from 10.1.32.190: icmp_seg=0 ttl=255 time=87.427 ms
1480 bytes from 10.1.32.190: icmp_seg=1 ttl1=255 time=97.817 ms
1480 bytes from 10.1.32.1980: icmp_seg=2 ttl1=255 time=98.066 ms
1480 bytes from 10.1.32.190: icmp_seg=3 ttl=255 time=89.403 ms
1480 bytes from 10.1.32.190: icmp_seg=4 ttl=255 time=96.255 ms
1480 bytes from 10. .190: jcmp_seq=5 tt1=255 time=95.845 ms
1480 bytes from 10.1.32.190: icmp_seg=6 ttl=255 time=95.717 ms
1480 bytes from 10.1.32.190: icmp_seg=7 ttl=255 time=94.636 ms
1480 bytes from 10.1.32.190: icmp_seg=8 tt]=255 time=100.515 ms
1480 bytes from 10.1.32.180: icmp_seg=9 ttl1=255 time=93.838 ms
1480 bytes from 10.1.32.190: icmp_seg=10 tt1=255 time=94.247 ms
AC

--- 10.1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Toss
round-trip min/avg,/max,/stddev = 87.427/94.888,/100.515/3. 582 ms
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{master’}

gokhan. yaman@kKULE_M320-UsT-rel> ping routing-instance flo 10.1.32.190
PING 10.1.32.190 (10.1.32.190): 56 data bytes

64 bytes from 10.1.32.190: icmp_seqg=0 tt1=255 time=17.939 ms
64 bytes from 10.1.32.190: icmp_seqg=1 tt]1=233 time=18. 080 ms
64 bytes from 10.1.32.190: icmp_seqg=2 ttl1=255 time=17. 844 ms
64 bytes from 10.1.32.190: icmp_seqg=3 tt]1=255 time=17.193 ms
64 bytes from 10.1.32.190: icmp_seg=4 ttl1=255 time=17.118 ms
64 bytes from 10.1.32.190: icmp_seqg=5 tt1=255 time=17.972 ms
64 bytes from 10.1.32.190: icmp_seqg=6 tt1=255 time=17.797 ms
64 bytes from 10.1.32.190: jcmp_seq=7 ttl=255 time=27.176 ms
64 bytes from 10.1.32.190: icmp_seq=E8 tt]1=235 time=17.635 ms
64 bytes from 10.1.32.190: icmp_seqg=9 tt1=255 time=17.967 ms
64 bytes from 10.1.32.190: icmp_seq=10 tt1=2535 time=17.923 ms
A

---10.1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Toss
round-trip min/avg/max/stddev = 17.118/18.604,/27.176/2.728 ms
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{master}

gokhan. yaman@kULE_M320-UST-rel> ping routing-instance flo 10.1.32.190 size 1472 do-not-fragment
PING 10.1.32.190 (10.1.32. 190} 1472 data bytes

1480 bytes from 10.1.32.190: jcmp_seg=0 tt1=255 time=41.331 ms
1480 bytes from 10.1.32.190: icmp_seq=1l tt1=255 time=40.523 ms
1480 bytes from 10.1.32.190: jcmp_seg=2 ttl1=255 time=41.157 ms
1480 bytes from 10.1.32.190: icmp_seg=3 ttl1=255 time=41.287 ms
1480 bytes from 10.1.32.190: jcmp_seg=4 ttl=255 time=41.084 ms
1480 bytes from 10. .190: jcmp_seq=5 tt1=255 time=40.826 ms
1480 bytes from 10.1.32.190: icmp_seg=6 TTt1=255 time=40.226 ms
1480 bytes from 10.1.32.190: icmp_seg=7 ttl=255 time=44.614 ms
1480 bytes from 10.1.32.190: icmp_seg=8 ttl=255 time=40.773 ms
1480 bytes from 10.1.32.190: icmp_seg=9 tt1=255 time=41.036 ms
1480 bytes from 10.1.32.190: icmp_seq=10 ttl=255 time=41.174 ms
AC

--- 10.1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/stddev = 40,226/41.276/44.614,/1.103 ms
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{master}

gokhan. yaman@KULE_M320-UST-rel> p1ﬂ routing-instance flo 10.1.32.190
PING 10.1.32.190 (10.1.32. 190} gata bytes

64 bytes from 10.1.32.190: dcmp_ 5eq =0 tt1=255 Time=69.323 ms
64 bytes from 10.1.32.190: icmp_seqg=1l tt1=233 time=63.345 ms
64 bytes from 10.1.32.190: icmp_seq=2 ttl1=2535 time=76. 884 ms
64 bytes from 10.1.32.190: dcmp_seq=3 tt1=255 Time=564.994 ms
64 bytes from 10.1.32.190: icmp_seqg=4 ttl1=255 time=55.730 ms
64 bytes from 10.1.32.190: icmp_seqg=5 tt1=255 time=63.254 ms
64 bytes from 10.1.32.190: icmp_seg=606 tt1=255 time=67.000 ms
64 bytes from 10.1.32.190: icmp_seq=7 ttl1=235 time=74.200 ms
64 bytes from 10.1.32.190: dcmp_seq=8 tt1=255 time=73.567 ms
64 bytes from 10.1.32.190: icmp_seqg=%9 tt1=255 time=564.188 ms
64 bytes from 10.1.32.190: Hicmp_seg=10 tt1=255 time=64.377 ms
AT

--- 10.,1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Toss
round-trip min/avg/max/stddev = 55.730/67.169/76.884/5.723 ms
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IPCEF Pasif iken Hat Dolu kullanilirken parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel>= ping routing-instance flo 10.1.32.190 size 1472 do-not-fragment
PING 10.1.32.190 (10.1.32. 190} 1472 data bytes

1480 bytes from 10.1.32.190: icmp_seg=0 tt]1=255 time=81.344 ms
1480 bytes from 10.1.32.190: icmp_seg=l tt1=255 time=80.413 ms
1480 bytes from 10.1.32.190: icmp_seq=2 ttl=255 time=80.205 ms
1480 bytes from 10.1.32.190: icmp_seq=3 ttl=255 time=80.665 ms
1480 bytes from 10.1.32.190: jcmp_seqg=4 ttl=255 time=91.156 ms
1480 bytes from 10. .190: icmp_seq=5 ttl=255 time=77.703 ms
1480 bytes from 10.1.32.190: icmp_seq=6 ttl=255 time=89.281 ms
1480 bytes from 10.1.32.190: icmp_seq=7 ttl=255 time=78.464 ms
1480 bytes from 10.1.32.190: icmp_seq=8 ttl=255 time=82.171 ms
1480 bytes from 10.1.32.190: icmp_seq=9 ttl=255 time=75.851 ms
1480 bytes from 10.1.32.190: icmp_seq=10 tt1=255 time=74.637 ms
AC

---10.1.32.190 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max,/stddev = 74.637,/81.081/91.156,/4.848 ms
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Pop Tanim

{master}
gokhan. yaman@kULE_M320-UsT-rel> show interfaces xe-4,/1/0.3744
Logical interface xe-4/1/0.3744 (Index 1453) (sNMP ifIndex 2602)
DEECFﬁptﬁGH: ENGLISH HOME MODA CADDE HIZ:1M TIP :G.S5HDSL D.NO:8B03788536
FTagﬁ: SNMP-Traps 0x4000 VLAN-Tag [ Ox8100.3744 ] Encapsulation: ENETZ2
Bandwidth: 1lmbps
Input packets : 27842075
output packets: 43797347
Protocol inet, MTU: 1592
Flags: Sendbcast-pkt-to-re
Addresses, Flags: Is-Preferred Is-Primary
pestination: 10.1.47.80/29, Local: 10.1.47.82, Broadcast: 10.1.47.87

Rratacal moal+sdcneud en BTl e tim T A mad o

IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UsT-rel> ping routing-instance ehome 10.1.47.86
PING 10.1.47.86 (10.1.47.86): 56 data bytes

64 bytes from 10.1.47.86: icmp_seq=0 ttl=255 time=7.361 ms
64 bytes from 10.1.47.86: icmp_seq=1 tt1=255 time=6.749 ms
64 bytes from 10.1.47.86: icmp_seq=2 Tt1=255 Time=6.762 ms
64 bytes from 10.1.47.86: icmp_seq=3 TTt1=255 Time=6. 846 ms
64 bytes from 10.1.47.86: icmp_seq=4 tt1=255 time=6.890 ms
64 bytes from 10.1.47.86: icmp_seq=5 tTt1=255 time=6. 814 ms
64 bytes from 10.1.47.86: icmp_seq=6 TTt1=255 Time=6.958 ms
64 bytes from 10.1.47.86: jcmp_seq=7 Tt1=255 time=7.352 ms
64 bytes from 10.1.47.86: icmp_seq=8 tt1=255 time=7.411 ms
64 bytes from 10.1.47.86: icmp_seq=9 tt1=255 Time=7.427 ms
64 bytes from 10.1.47.86: icmp_seq=10 tt1=255 time=7.340 ms
AC

--- 10.1.47.86 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 6.749/7.083/7.427/0.276 ms

HERERERPERERERRRE

IPCEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance ehome 10.1.47.86 size 1472 do-not-fragment
PING 10.1.47.86 (10.1.47.86): 1472 data bytes

1480 bytes from 10.1.47.86: jcmp_seqg=0 ttl=255 time=31.678 ms
1480 bytes from 10. 7.86: icmp_seg=1 ttl=255 time=31.750 ms
1480 bytes from 10. 7.8B6: icmp_seg=2 ttl=255 time=33.098 ms
1480 bytes from 10.1.47.86: icmp_seq=3 ttl=255 time=31.776 ms
1480 bytes from 10. 7.86: icmp_seg=4 ttl=255 time=31.853 ms
1480 bytes from 10. 7.B6: icmp_seg=5 tt1=255 time=31.462 ms
1480 bytes from 10. .86: icmp_seq=6 ttl=255 time=31.556 ms
1480 bytes from 10. 7.86: icmp_seq=7 ttl=255 time=31.963 ms
1480 bytes from 10. 7.B6: icmp_seg=8 ttl1=255 time=31.614 ms
1480 bytes from 10. 7.86: icmp_seq=9 ttl1=255 time=31.154 ms
1480 bytes from 10. 7.86: icmp_seg=10 ttl=255 time=31.549 ms
AC

--- 10.1.47.86 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 31.154/31.768/33.098,/0.468 ms

el el el el el s
~
]
=1

35



IPCEF Aktif iken Hat Dolu kullanilirken pargalayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UsT-rel> ping routing-instance ehome 10.1.47.86
PING 10.1.47.86 (10.1.47.86): 56 data bytes

64 bytes from 10.1.47.86: icmp_seq=0 ttl=255 time=77.181 ms
64 bytes from 10.1.47.86: icmp_seq=1 ttl=255 time=76.766 ms
64 bytes from 10.1.47.86: icmp_seq=2 ttl=255 time=569.459 ms
64 bytes from 10.1.47.86: icmp_seq=3 ttl=255 time=76.906 ms
64 bytes from 10.1.47.86: icmp_seq=4 ttl=255 time=71.111 ms
64 bytes from 10.1.47.86: icmp_seq=5 tt1=255 time=67.731 ms
64 bytes from 10.1.47.86: icmp_seq=6 ttl=255 time=75.325 ms
64 bytes from 10.1.47.86: icmp_seq=7 ttl=255 time=70.303 ms
64 bytes from 10.1.47.86: icmp_seq=8 ttl=255 time=76.936 ms
64 bytes from 10.1.47.86: icmp_seq=9 tt1=255 time=71.148 ms
64 bytes from 10.1.47.86: icmp_seq=10 tt1=255 time=78.704 ms
A

--- 10.1.47.86 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 67.731/73.779/78.704/3.671 ms
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IPCEF Aktif iken Hat Dolu kullanilirken parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> pﬁng routing-instance ehome 10.1.47.86 size 1472 do-not-fragment
PING 10.1.47.86 (10.1.47.86): 1472 data bytes

1480 bytes from 10.1.47.86: icmp_seq=0 ttl=255 time=88.072 ms
1480 bytes from 10.1.47.86: icmp_seg=1l tt1=255 time=8l.518 ms
1480 bytes from 10.1.47.86: icmp_seq=2 ttl=255 time=87.614 ms
1480 bytes from 10.1.47.86: icmp_seqg=3 ttl=255 time=83.220 ms
1480 bytes from 10.1.47.86: icmp_seq=4 ttl=255 time=89.361 ms
1480 bytes from 10. .86: icmp_seq=5 ttl1=255 time=83.537 ms
1480 bytes from 10.1.47.86: icmp_seg=6 tt1=255 time=89.852 ms
1480 bytes from 10.1.47.86: icmp_seq=7 ttl=255 time=82.828 ms
1480 bytes from 10.1.47.86: icmp_seq=8 ttl=255 time=89.092 ms
1480 bytes from 10.1.47.86: icmp_seq=9 tt1=255 time=82.046 ms
.47.86: icmp_seq=10 tt1=255 time=88.291 ms
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1480 bytes from 10.
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--- 10.1.47.86 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg,/max/stddev = B1.518/85.948/89.852/3.125 ms

IPCEF Pasif iken Hat bos durumda parcalayarak veri iletimi

{master}

gokhan. yaman@kULE_M320-UsT-rel> ping routing-instance ehome 10.1.47.86
PING 10.1.47.86 (10.1.47.86): 56 data bytes

64 bytes from 10.1.47.86: icmp_seqg=0 ttl=255 time=7.258 ms
64 bytes from 10.1.47.86: icmp_seq=1 ttl=255 time=7.723 ms
64 bytes from 10.1.47.86: icmp_seqg=2 tt1=255 time=13.592 ms
64 bytes from 10.1.47.86: icmp_seqg=3 ttl1=255 time=7.820 ms
64 bytes from 10.1.47.86: icmp_seqg=4 tt1=255 time=7.790 ms
64 bytes from 10.1.47.86: icmp_seqg=5 tt1=255 time=7.919 ms
64 bytes from 10.1.47.86: icmp_seqg=6 tt1=255 time=56.996 ms
64 bytes from 10.1.47.86: dicmp_seq=7 ttl=255 time=7.063 ms
64 bytes from 10.1.47.86: icmp_seqg=8 ttl1=255 time=7.029 ms
64 bytes from 10.1.47.86: icmp_seqg=%9% tt1=255 time=7.110 ms
64 bytes from 10.1.47.86: icmp_seq=10 ttl1=255 time=7.089 ms
A

--- 10.1.47.86 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max,/stddev = 6.996,/7.945,/13.592/1. 819 ms
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{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance ehome 10.1.47.86 size 1472 do-not-fragment
PING 10.1.47.86 (10.1.47.86): 1472 data bytes

1480 bytes from 10.1.47.86: icmp_seq=0 ttl=255 time=31.499 ms
1480 bytes from 10. 7.86: icmp_seq=1 ttl1=255 time=31.503 ms
1480 bytes from 10. 7.86: icmp_seq=2 ttl1=255 time=31.988 ms
1480 bytes from 10. 7.8B6: icmp_seq=3 ttl=255 time=31.545 ms
1480 bytes from 10. 7.86: icmp_seq=4 tt1=255 time=31.623 ms
1480 bytes from 10. 7.86: icmp_seq=5 ttl1=255 time=31.598 ms
1480 bytes from 10. .86: icmp_seq=6 ttl=255 time=31.618 ms
1480 bytes from 10. 7.86: icmp_seq=7 ttl1=255 time=31.623 ms
1480 bytes from 10. 7.86: icmp_seq=8 ttl1=255 time=31.637 ms
1480 bytes from 10. 7.86: icmp_seq=9 tt1=255 time=31.654 ms
1480 bytes from 10. 7.B6: icmp_seq=10 ttl1=2535 time=31.702 ms
M

--- 10.1.47.86 ping statistics --—-

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 31.499/31.635/31.988,/0.126 ms
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{master}

gokhan. yaman@kULE_M320-UsT-rel> ping routing-instance ehome 10.1.47.86
PING 10.1.47.86 (10.1.47.86): 56 data bytes

64 bytes from 10.1.47.86: icmp_seq=0 ttl=255 time=80.149 ms
64 bytes from 10.1.47.86: dicmp_seq=1l ttl=255 time=89.036 ms
64 bytes from 10.1.47.86: icmp_seq=2 ttl1=255 time=70.168 ms
64 bytes from 10.1.47.86: icmp_seqg=3 tt1=255 time=91.647 ms
64 bytes from 10.1.47.86: icmp_seg=4 tt1=255 time=92.064 ms
64 bytes from 10.1.47.86: icmp_seq=5 tt1=255 time=86.290 ms
64 bytes from 10.1.47.86: icmp_seqg=6 tt1=255 time=93.835 ms
64 bytes from 10.1.47.86: icmp_seq=7 ttl1=255 time=87.612 ms
64 bytes from 10.1.47.86: icmp_seq=8 ttl1=255 time=82.181 ms
64 bytes from 10.1.47.86: icmp_seq=9 tt1=255 time=92.228 ms
64 bytes from 10.1.47.86: icmp_seq=10 tt1=255 time=86.424 ms
A

--- 10.1.47.86 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max,/stddev = 70.168/86.512/93.835/6. 589 ms

IPCEF Pasif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance ehome 10.1.47.86 size 1472 do-not-fragment
PING 10.1.47.86 (10.1.47.86): 1472 data bytes

1480 bytes from 10.1.47.86: jcmp_seg=0 ttl1=255 time=100.226 ms
1480 bytes from 10. 7.86: icmp_seqg=1 ttl=255 time=93.576 ms
1480 bytes from 10. 7.86: icmp_seg=2 ttl=255 time=114.589 ms
1480 bytes from 10. 7.86: icmp_seqg=3 ttl=255 time=93.256 ms
1480 bytes from 10. 7.86: icmp_seqg=4 ttl=255 time=99.451 ms
1480 bytes from 10. 7.86: icmp_seq=5 ttl=255 time=105.600 ms
1480 bytes from 10. . 86: icmp_seqg=6 tt1=255 time=98.587 ms
1480 bytes from 10. 7.86: icmp_seq=7 ttl=255 time=90.958 ms
1480 bytes from 10. 7.86: icmp_seq=8 ttl=255 time=97.818 ms
1480 bytes from 10. 7.86: icmp_seq=9 ttl=255 time=104.143 ms
1480 bytes from 10. 7.86: icmp_seq=10 tt1=255 time=97.115 ms
AC

--- 10.1.47.86 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg,/max/stddev = 90.958,/99.574,/114.589/6. 348 ms
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Pop Tanim

{master}
gokhan. yaman@KULE_M320-UsT-rel> show interfaces xe-4,/1/0.3743
Logical interface xe-4/1/0.3743 (Index 1115) (Snvp ifIndex 2606)
Description: ENGLISH HOME M34-73-Viaport Marin AWM HIZ:1lm karsiuc:106 TIP:FIBERLINK D.NO:1792296649
F1ags: SNMP-Traps 0x4000 VLAN-Tag [ Ox8100.3743 ] Encapsulation: ENET2
Bandwidth: 1mbps
Input packets : 26598208
Output packets: 7373678
Protocol inet, MTU: 1500
Flags: sendbcast-pkt-to-re, uUser-mMTU
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.1.47.96/29, Local: 10.1.47.98, Broadcast: 10.1.47.103
protocol multiservice, MTU: unlimited

IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi

{master}

gokhan. yaman@kKULE_M320-UsT-rel>= ping routing-instance ehome 10.1.47.102
PING 10.1.47.102 (10.1.47.102): 56 data bytes

64 bytes from 10.1.47.102: dicmp_seg=0 ttl=255 time=4.005 ms
64 bytes from 10.1.47.102: jcmp_seq=1 ttl=255 time=8.954 ms
64 bytes from 10.1.47.102: icmp_seqg=2 ttl1=255 time=12.166 ms
64 bytes from 10.1.47.102: dicmp_seqg=3 ttl=255 time=5.491 ms
64 bytes from 10.1.47.102: icmp_seq=4 ttl=255 time=9.288 ms
64 bytes from 10.1.47.102: icmp_seq=5 tt1=255 time=2.942 ms
64 bytes from 10.1.47.102: icmp_seq=6 ttl=255 time=5.173 ms
64 bytes from 10.1.47.102: icmp_seq=7 ttl1=255 time=10.327 ms
64 bytes from 10.1.47.102: icmp_seq=8 ttl=255 time=3.605 ms
64 bytes from 10.1.47.102: icmp_seq=9 ttl=255 time=56.775 ms
64 bytes from 10.1.47.102: icmp_seq=10 ttl1=255 Time=11.006 ms
A

--- 10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 2.942/7.339,/12.166/3.039 ms

HEREREEERE R

IPCEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance ehome 10.1.47.102 size 1472 do-not-fragment
PING 10.1.47.102 (10.1.47.102): 1472 data bytes

1480 bytes from 10. 7.102: icmp_seq=0 ttl=255 time=18.382 ms
1480 bytes from 10. 7.102: icmp_seg=1 tt]1=255 Time=21.784 ms
1480 bytes from 10. 7.102: icmp_seg=2 ttl=255 time=16.061 ms
1480 bytes from 10.1.47.102: jcmp_seqg=3 ttl=255 time=19.259 ms
1480 bytes from 10. 7.102: dicmp_seg=4 ttl=255 time=13.435 ms
1480 bytes from 10. .102: icmp_seqg=5 ttl=255 time=16.814 ms
1480 bytes from 10.1.47.102: icmp_seg=6 tt]1=255 time=19.888 ms
1480 bytes from 10. 7.102: dicmp_seg=7 ttl=255 time=14.211 ms
1480 bytes from 10. 7.102: icmp_seq=8 ttl=255 time=17.507 ms
1480 bytes from 10. 7.102: icmp_seg=9 tt1=255 time=20.587 ms
1480 bytes from 10. 7.102: icmp_seg=10 tt1=255 time=14.897 ms
AC

--— 10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 13.435/17.530/21.784/2. 596 ms
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IPCEF Aktif iken Hat Dolu kullanilirken pargalayarak veri iletimi

imaster}

gokhan. yaman@KULE_M320-UsT-rel= p1ﬂg routing-instance ehome 10.1.47.102
PING 10.1.47.102 (10.1.47.102): ata bytes

64 bytes from 10.1.47.102: icmp_seg=0 ttl=255 time=61.826 ms
64 bytes from 10.1.47.102: icmp_seg=1l tt1=255 time=75.064 ms
64 bytes from 10.1.47.102: dicmp_seqg=2 ttl=255 time=68. 542 ms
64 bytes from 10.1.47.102: icmp_seg=3 Tt1=255 time=62.749 ms
64 bytes from 10.1.47.102: dicmp_seg=4 ttl=255 time=76.009 ms
64 bytes from 10.1.47.102: icmp_seg=5 Tt1=255 time=60.134 ms
64 bytes from 10.1.47.102: icmp_seg=6 TTt1=2535 time=63. 395 ms
64 bytes from 10.1.47.102: icmp_seg=7 ttl=255 Time=66.634 ms
64 bytes from 10.1.47.102: icmp_seq=8 ttl=255 time=60.877 ms
64 bytes from 10.1.47.102: icmp_seg=9 tt1=255 Time=74. lEE ms
64 bytes from 10.1.47.102: icmp_seq=10 tt1=255 time=67.360 ms
AC

--- 10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Toss
round-trip min/avg/max/stddev = 60.134,/66.980,/76.009/5. 584 ms

HEHERPHEREREEEEE

IPCEF Aktif iken Hat Dolu kullanilirken parcalamayarak veri iletimi

{master}

gokhan. yaman@KuLE_M320-uUsT-rel= ping routing-instance ehome 10.1.47.102 size 1472 do-not-fragment
PING 10.1.47.102 (10.1.47.102): 1472 data bytes

1480 bytes from 10. 7.102: icmp_seg=0 ttl1=255 time=80.966 ms
1480 bytes from 10. 7.102: icmp_seg=1l ttl1=255 time=r5.947 ms
1480 bytes from 10. 7.102: icmp_seg=2 ttl1=255 time=69.122 ms
1480 bytes from 10.1.47.102: icmp_seg=3 ttl=255 time=83.391 ms
1480 bytes from 10. 7.102: icmp_seg=4 ttl1=255 time=76.636 ms
1480 bytes from 10. .102: icmp_seg=5 ttl=2535 time=70.003 ms
1480 bytes from 10. 7.102: icmp_seqg=6 ttl=255 time=84.041 ms
1480 bytes from 10.1.47.102: jcmp_seq=7 ttl=255 time=77.294 ms
1480 bytes from 10. 7.102: icmp_seqg=8 ttl=255 time=71l.517 ms
1480 bytes from 10.1.47.102: jcmp_seq=9 tt1=255 time=84.776 ms
1480 bytes from 10. 7.102: icmp_seq=10 ttl1=255 time=77.984 ms
AC

---10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Toss
round-trip min/avg/max/stddev = 69.122/77.425/84.776/5.292 ms

B
s
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IPCEF Pasif iken Hat bos durumda parcalayarak veri iletimi

{master’}

gokhan. yaman@KULE_M320-UST-rel> p1ﬂg routing-instance ehome 10.1.47.102
PING 10.1.47.102 (10.1.47.102): ata bytes

64 bytes from 10.1.47.102: icmp_seq=0 tt]=255 time=4.874 ms
64 bytes from 10.1.47.102: icmp_seqg=1 tt1=255 time=8.750 ms
64 bytes from 10.1.47.102: icmp_seq=2 tt1=255 time=2.821 ms
64 bytes from 10.1.47.102: icmp_seg=3 ttl=2535 time=6.208 ms
64 bytes from 10.1.47.102: icmp_seqg=4 Tt1=255 time=10.374 ms
64 bytes from 10.1.47.102: icmp_seq=5 tt1=255 time=3.584 ms
64 bytes from 10.1.47.102: icmp_seg=6 ttl1=255 time=6.797 ms
64 bytes from 10.1.47.102: icmp_seq=7 Tt1=255 time=11.049 ms
64 bytes from 10.1.47.102: icmp_seq=8 tt1=255 time=4.199 ms
64 bytes from 10.1.47.102: icmp_seq=9 tt1=255 time=7.498 ms
64 bytes from 10.1.47.102: icmp_seg=10 TtT1=2535 time=11l.781 ms
A

--- 10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 2.821/7.085,/11.781,/2.955 ms
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IPCEF Pasif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance ehome 10.1.47.102 size 1472 do-not-fragment
PING 10.1.47.102 (10.1.47. 102) 1472 data bytes

1480 bytes from 10. 7.102: icmp_seq=0 tt]=255 time=16.565 ms
1480 bytes from 10. 7.102: icmp_seq=1l tt]=255 time=20.206 ms
1480 bytes from 10. 7.102: icmp_seq=2 ttl=255 time=14.366 ms
1480 bytes from 10. 7.102: icmp_seq=3 ttl=255 time=17.665 ms
1480 bytes from 10. 7.102: icmp_seg=4 ttl=255 time=20.991 ms
1480 bytes from 10. .102: icmp_seqg=5 ttl=255 time=15.100 ms
1480 bytes from 10. 7.102: icmp_seq=6 ttl=255 time=18.324 ms
1480 bytes from 10. 7.102: icmp_seq=7 tt]=255 time=21.5381 ms
1480 bytes from 10. 7.102: icmp_seq=8 TT1=255 Time=15.772 ms
1480 bytes from 10. 7.102: icmp_seq=9 tt1=255 time=18.971 ms
1480 bytes from 10. 7.102: icmp_seq=10 ttl=255 time=13.267 ms
AC

---10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 13.267/17.528/21.581,/2.635 ms

il el il ettt
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IPCEF Pasif iken Hat Dolu kullanilirken parc¢alayarak veri iletimi

{master}

gokhan. yaman@kuULE_M320-UST-rel> p1n routing-instance ehome 10.1.47.102
PING 10.1.47.102 (10.1.47. 102} gata bytes

64 bytes from 10.1.47.102: dicmp_ 5eq =0 tt1=255 time=66.733 ms
64 bytes from 10.1.47.102: icmp_seg=1l ttl=2535 time=52.112 ms
64 bytes from 10.1.47.102: dicmp_seq=2 tt1=255 time=55.233 ms
64 bytes from 10.1.47.102: icmp_seq=3 ttl=255 time=68.967 ms
64 bytes from 10.1.47.102: dicmp_segq=4 TT1=255 time=52.720 ms
64 bytes from 10.1.47.102: icmp_seq=5 ttl1=255 time=55.938 ms
64 bytes from 10.1.47.102: dicmp_seq=6 TT1=255 time=49.243 ms
64 bytes from 10.1.47.102: dicmp_seq=7 Tt1=255 time=53.399 ms
64 bytes from 10.1.47.102: icmp_seg=8 ttl=2535 time=57.451 ms
64 bytes from 10.1.47.102: dicmp_seq=9 tt1=255 time=50.875 ms
64 bytes from 10.1.47.102: icmp_seq=10 ttl=255 time=54.196 ms
A

--- 10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 49.243/56.079/68.967,/5.983 ms

RPHRRERPRREERRREE

IPCEF Pasif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

{master}

gokhan. yaman@kKULE_M320-UST-rel> ping routing-instance ehome 10.1.47.102 size 1472 do-not-fragment
PING 10.1.47.102 (10.1.47. 102) 1472 data bytes

1480 bytes from 10. 7.102: icmp_seg=0 ttl=255 time=67.990 ms
1480 bytes from 10. 7.102: icmp_seg=l tt]l=2535 time=72.046 ms
1480 bytes from 10. 7.102: icmp_seq=2 ttl=255 time=65.930 ms
1480 bytes from 10. 7.102: icmp_seg=3 tt1=255 time=59.303 ms
1480 bytes from 10. 7.102: icmp_seq=4 ttl=255 time=62.612 ms
1480 bytes from 10. .102: dicmp_seg=5 ttl=255 time=76.877 ms
1480 bytes from 10. 7.102: icmp_seq=6 ttl1=255 time=60.125 ms
1480 bytes from 10. 7.102: icmp_seq=7 ttl=25353 time=63.416 ms
1480 bytes from 10. 7.102: icmp_seq=8B ttl=255 time=77.596 ms
1480 bytes from 10. 7.102: icmp_seq=9 ttl1=255 time=60.768 ms
1480 bytes from 10. 7.102: icmp_seq=10 tt1=255 time=65.007 ms
A

--- 10.1.47.102 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/stddev = 59.303/66.515/77.596/6.152 ms
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EK4 METROETHERNET

Pop Tanim

gokhan. yaman@kKULE_M320-UST-rel> show interfaces xe-4/1/0.2930
Logical interface xe-4,/1/0.2930 (Index 1519) (SNMP ifIndex 2064)
Descript1on TURPAK ELEKTROMANYETIK HIZ:5MB TIP:METRO D.NO:040000061571
F1ag SNMP -Traps O0x4000 VLAN-Tag [ OxB8100.2930 ] Encapsulation: ENETZ2
Bandwidth smbps
Input packets T 6092165045
output packets: 7672048802
Protocol inet, MTU: 1500
Flags: Sendbcast-pkt-to-re, User-MTU
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.11.11.4,/30, Local: 10.11.11.5%, Broadcast: 10.11.11.
Destination: 10.125.7.88/29, Local: 10.125.7.89, Broadcast: 10.125.
Addresses, Flags: Is-preferred
pestination: 10.125.7.88/29, Local: 10.125.7.90, Broadcast: 10.125.7.95
protocol multiservice, MTU: unlimited

|

.95

IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi

imaster}

gokhan. yaman@kKULE_M320-UST-rels> p1ﬂg routing-instance gilat 10.125.7.94
PING 10.125.7.94 (10.125.7.94): ata bytes

64 bytes From 10.125. .94: icmp_seg=0 ttl=255 time=3.252 ms
64 bytes from 10.125.7.94: icmp_seqg=1l ttl=255 time=2.298 ms
64 bytes from 10.125.7.94: icmp_seq=2 TTt1=255 time=2.648 ms
64 bytes from 10.125.7.94: Hicmp_seq=3 tt1=255 time=2.222 ms
64 bytes from 10.125.7.94: icmp_seqg=4 ttl1=255 time=2.270 ms
64 bytes from 10.125.7.94: Hicmp_seq=5 tt1=255 time=2.323 ms
64 bytes from 10.125.7.94: icmp_seqg=6 ttl=255 time=2.343 ms
64 bytes from 10.125.7.94: dicmp_seq=7 Tttl1=255 time=2.323 ms
64 bytes from 10.125.7.94: icmp_seq=8 ttl1=255 time=2.264 ms
64 bytes from 10.125.7.94: icmp_seq=9 tt1=255 time=2.226 ms
64 bytes from 10.125.7.94: icmp_seq=10 tt1=255 time=2.252 ms
A

--- 10.125.7.94 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 2.222/2.402/3.252/0.291 ms
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IPCEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance gilat 10.125.7.94 size 1472 do-not-fragment
PING 10.125.7.94 (10 125.7.94): 1472 data bytes

1480 bytes from 0.125.7.94: icmp_seg=0 ttl1=255 time=3.191 ms
1480 bytes from 10.125. .94: jcmp_seg=l tt1=255 time=3.661 ms
1480 bytes from 10.125.7.94: icmp_seg=2 tt1=255 time=2.890 ms
1480 bytes from 10.125.7.94: jcmp_seg=3 ttl1=255 time=2.928 ms
1480 bytes from 10.125.7.94: icmp_seg=4 tt1=255 Ttime=2.946 ms
1480 bytes from 10.125. : icmp_seq=5 tt1=255 time=2.973 ms
1480 bytes from 10.125.7.94: jcmp_seg=6 tt1=255 time=2.968 ms
1480 bytes from 10.125.7.94: icmp_seq=7 ttl=255 time=2.869 ms
1480 bytes from 10.125.7.94: icmp_seg=8§ tt]=255 time= 2.859 ms
1480 bytes from 10.125.7.94: icmp_seq=9 tt1=255 time=3. ms
1480 bytes from 10.125.7.94: icmp_seg=10 tt1=235 time=2. 919 ms.
A

--- 10.125.7.94 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 2.859/3.026/3.661,/0.221 ms
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IPCEF Aktif iken Hat Dolu kullanilirken pargalayarak veri iletimi

gokhan. yaman@KULE_M320-UST-rel> p1ﬂ

PING 10.125.7

64
64
64
64
64
64
64
64
64
64
64
A

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

fro
fro
fro
fro
fro
fro
fro
fro
fro
fro
fro

-—- 10.125.
11 packets traﬂ5m1tted, 11 packets received, 0% packet loss

round-trip min/avg,/max/stddev = 23.600,/25.843,/27.595/1.126 ms

IPCEF Aktif iken Hat Dolu kullanilirken parcalamayarak veri iletimi

{master?}

gokhan. yaman@KULE_M320-UsT-rel= ping routing-instance gilat 10.125.7
7.94): 1472 data bytes
: jcmp_seg=0 ttl=255
1 icmp_seg=l tt]=255
: icmp_seqg=2 ttl=255
: icmp_seg=3 ttl1=255
i icmp_seg=4 ttl=255
1 icmp_seqg=5 ttl1=255

.94 (10.125.7.94):

m 10.125.?.94: icmp_seq
m 10.125.7.94: icmp_seqg=
m 10.125.7.94: icmp_seqg=
m 10.125.7.94: icmp_seqg=
m 10.125.7.94: icmp_seq
m 10.125.7.94: icmp_seqg=
m 10.125.7.94: icmp_seqg=
m 10.125.7.94: icmp_seqg=
m 10.125.7.94: icmp_seqg=
m 10.125.7.94: icmp_seqg=
m 10.125.7

.94 ping statistics ---

: icmp_seg=6 tTt1=255
1 iemp_seg=7 ttl=255
: icmp_seg=8 ttl=255
: jcmp_seg=9 ttl=255
:icmp_seq=10 ttl=255 time=26.919 ms

PING 10.125.7.94 (10.125.7
1480 bytes from 10.125.7.94:
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
1480 bytes from 10.125.7.94
AC

--- 10.125.7.94 ping statistics ---
11 packets

round-trip

min/avg,/max/stddev

g routing-instance
ata bytes

0 ttl=255
1 ttl=255
2 ttl=255
3 ttl1=255
=1 Tt1=255
5 tt1=255
6 ttl=255
7 ttl=255
8 ttl=255
9 ttl1=255
.94 dcmp_seg=10 ttl1=255 time=24.824 ms

time=25.
time=27.
time=27.
Time=13.
time=25.
time=25.
Time=27.
time=26.
time=24.

Time=27.

342 ms
149 ms
256 ms
575 ms
626 ms
592 ms
978 ms
041 ms
826 ms
052 ms

transmitted, 11 packets received, 0% packet loss

= 13.575/25.214/27.978/3.796 ms

time=25.
time=24.
time=26.
time=23.
time=27.
time=25.
time=26.
time=25.
time=26.
time=27.

gilat 10.125.

734
519
606
600
252
790
168
742
445
595

IPCEF Pasif iken Hat bos durumda parcalayarak veri iletimi

gokhan'yaman@KULE_Mazu UST-rel> p1n

PING 10.125.7

64
64
64
64
64
64
64
64
64
64
64
AC

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

.94 (10.125.7.94): gata bytes
frum 10.125.7.94: 1cmp_5eq—0 tt1=255 time=2.022 ms
from 10.125.7.94: icmp_seg=1 ttl=255 time=1.992 ms
from 10.125.7.94: icmp_seg=2 ttl=255 time=2.046 ms
from 10.125.7.94: icmp_seq=3 ttl=255 time=2.122 ms
from 10.125.7.94: icmp_seg=4 ttl=255 time=2.129 ms
from 10.125.7.94: icmp_seg=5 ttl=255 time=2.057 ms
from 10.125.7.94: icmp_seq=6 tt1=255 time=2.047 ms
from 10.125.7.94: icmp_seq=7 tr]=255 Time=2.076 ms
from 10.125.7.94: jcmp_seg=8 tt]=255 Time=8.752 ms
from 10.125.7.94: icmp_seg=9 tt1=255 Time=2.066 ms
from 10.125.7.94: dicmp_seq=10 tt1=255 time=2.134 ms

.94 ping statistics ---

-—- 10.125.

11 packets transmitted,

11 packets received,
round-trip min/avg/max/stddev = 1.992/2.677/8.752/1.922 ms
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0% packet loss

ms
ms
ms
ms
ms
ms
ms
ms
ms
ms

routing-instance gilat 10.125.7

7.04

.94 size 1472 do-not-fragment



IPCEF Pasif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UsT-rel> ping routing-instance gilat 10.125.7.94 size 1472 do-not-fragment
PING 10.125.7.94 (10.125.7.94): 1472 data bytes

1480 bytes from 10.125.7.94: icmp_seg=0 tt1=255 time=3.011 ms
1480 bytes from 10.125.7.94: icmp_seg=1l ttl=255 time=2.783 ms
1480 bytes from 10.125.7.94: icmp_seqg=2 Tt1=255 time=3.518 ms
1480 bytes from 10.125.7.94: icmp_seq=3 tt1=255 time=2.825 ms
1480 bytes from 10.125.7.94: icmp_seg=4 ttl=255 time=2.733 ms
1480 bytes from 10.125. : icmp_seg=3 ttl=255 time=2.834 ms
1480 bytes from 10.125.7.94: icmp_seq=6 tt1=2535 time=2.789 ms
1480 bytes from 10.125.7.94: icmp_seqg=7 tt1=255 time=2.743 ms
1480 bytes from 10.125.7.94: icmp_seg=8 ttl=255 time=2.968 ms
1480 bytes from 10.125.7.94: icmp_segq=9 tt1=2535 time=2.812 ms
1480 bytes from 10.125.7.94: icmp_seqg=10 tt1=255 time=2.997 ms
AC

-—— 10.125.7.94 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/stddev = 2.733/2.910/3.518/0.214 ms
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IPCEF Pasif iken Hat Dolu kullanilirken parc¢alayarak veri iletimi

gokhan. yaman&kKULE_M320-UsT-rel>= ping routing-instance gilat 10.125.7.94
PING 10.125.7.94 (10.125.7.94): 56 data bytes

64 bytes from 10.125.7.94: icmp_seq=0 ttl=255 time=21.622 ms
64 bytes from 10.125.7.94: icmp_seq=1 ttl=255 tTime=23.859 ms
64 bytes from 10.125.7.94: icmp_seq=2 ttl=255 Time=21.784 ms
64 bytes from 10.125.7.94: icmp_seg=3 ttl=255 time=24.124 ms
64 bytes from 10.125.7.94: icmp_seq=4 tt1=255 Time=22.914 ms
64 bytes from 10.125.7.94: icmp_seq=5 ttl=255 Time=23.059 ms
64 bytes from 10.125.7.94: icmp_seg=6 ttl=255 time=23.922 ms
64 bytes from 10.125.7.94: icmp_seq=7 tt1=255 Time=57.344 ms
64 bytes from 10.125.7.94: icmp_seq=8 tt1=255 Time=24.687 ms
64 bytes from 10.125.7.94: icmp_seq=9 ttl=255 time=24.032 ms
64 bytes from 10.125.7.94: icmp_seq=10 ttl1=255 Time=23.261 ms
A

--- 10.125.7.94 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 21.622/26.419/57.344/9.822 ms
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IPCEF Pasif iken Hat Dolu kullamilirken parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance gilat 10.125.7.94 size 1472 do-not-fragment
PING 10.125.7.94 (10.125.7.94): 1472 data bytes

1480 bytes from 10.125.7.94: icmp_seq=0 ttl=255 time=21.382 ms
1480 bytes from 10.125.7.94: icmp_seq=1 tt1=255 time=23.118 ms
1480 bytes from 10.125.7.94: icmp_seq=2 ttl=255 time=23.428 ms
1480 bytes from 10.125.7.94: icmp_seq=3 Tt1=2535 time=22.313 ms
1480 bytes from 10.125.7.94: icmp_seq=4 ttl=255 time=23.150 ms
1480 bytes from 10.125. 1 icmp_seq=5 ttl=255 Time=22.002 ms
1480 bytes from 10.125.7.94: icmp_seq=6 tt1=255 time=23.409 ms
1480 bytes from 10.125.7.94: icmp_seq=7 ttl=255 time=23.937 ms
1480 bytes from 10.125.7.94: icmp_seq=8 ttl=255 time=23.420 ms
1480 bytes from 10.125.7.94: icmp_seq=9 ttl=255 time=23.384 ms
1480 bytes from 10.125.7.94: icmp_seq=10 tt1=255 time=23.07E8 ms
AC

--- 10.125.7.94 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 21.382/22.966/23.937/0.718 ms

] ed ] ] ] ] ] ] ]
[t}
=

43



EK5UYDU
IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi

imaster}

gokhan. yaman@KULE_M320-UsT-rel= pin routiﬂg—iﬂstance gilat 172.24.241.129
PING 172.24.241.129 (172.24. 241.129 56 data bytes

64 bytes from 172.24.241.129: jcmp_ 5eq =0 tt1=253 time=629.882 ms
64 bytes from 172.24.241.129: dcmp_seg=1 tt1=253 time=775.905 ms
64 bytes from 172.24.241.129: dcmp_seg=2 tt1=253 time=805.941 ms
64 bytes from 172.24.241.129: dcmp_seg=3 tt1=253 time=852.574 ms
64 bytes from 172.24.241.129: dcmp_seg=4 tt1=253 time=820.080 ms
64 bytes from 172.24.241.129: dcmp_seg=5 tt1=253 time=0694.250 ms
64 bytes from 172.24.241.129: dcmp_seg=0 tt1=253 time=7r09.429 ms
64 bytes from 172.24.241.129: dcmp_seqg=7 tt1=253 time=7r09.392 ms
64 bytes from 172.24.241.129: dcmp_seq=8 tt1=253 time=1021.404 ms
64 bytes from 172.24.241.129: dcmp_seg=9 tt1=253 time=785. 505 ms
64 bytes from 172.24.241.129: icmp_seq=10 tt1=253 tTime=721.911 ms
A

-—— 172.24.241.129 ping statistics ---

12 packets transmitted, 11 packets received, 8% packet Toss
round-trip min/avg/max/stddev = 629.882,/775.116,/1021.404,/99_469 ms

IPCEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@kULE_M320-UsT-rel> pin rout1ng 1nstance gilat 172.24.241.129 size 1472 do-not-fragment
PING 172.24.241.129 (l"2 24.241.129 1472 data byt

1480 bytes from 172.24.241.129: icmp_seg=0 tt] 253 t1me=l490.9?2 ms
1480 bytes from 172.24.241.129: jcmp_seg=l tt1=253 time=1475.308 ms
1480 bytes from 172.24.241.129: jcmp_seq=2 ttl1=253 time=1458.963 ms
1480 bytes from 172.24.241.129: icmp_seq=3 tt1=253 time=1552.364 ms
1480 bytes from 172.24.241.129: icmp_seqg=4 tt1=253 time=1489.740 ms
1480 bytes from 172.24.241.129: icmp_seq=5 tt1=253 time=1566.643 ms
1480 bytes from 172.24.241.129: icmp_seq=6 tt1=253 time=1518.096 ms
1480 bytes from 172.24.241.129: icmp_seq=7 ttl1=253 time=1548.576 ms
1480 bytes from 172.24.241.129: icmp_seq=8 tt1=253 time=1485.779 ms
1480 bytes from 172.24.241.129: icmp_seq=9 tt1=253 time=1516. 544 ms
1480 bytes from 172.24.241.129: icmp_seg=10 tt1=253 time=1515.239 ms
AC

-—- 172.24,241.129 ping statistics ---

12 packets transmitted, 11 packets received, B% packet loss
round-trip min/avg/max/stddev = 1458.963/1510.748,/1566.643/32.736 ms

IPCEF Aktif iken Hat Dolu kullanilirken parcalayarak veri iletimi

imaster}

gokhan. yaman@kKULE_M320-UsT-rel> pin rout1ng 1ﬂ5tance gilat 172.24.241.129
PING 172.24.241.129 (1?2.24.241.129% data bytes

64 bytes from 172.24.241.129: icmp_seq= D tt1=253 time=1170.656 ms

64 bytes from 172.24.241.129: dcmp_seq=1l tt1=253 time=1526.187 ms

64 bytes from 172.24.241.129: dcmp_seq=2 tt1=253 time=1815.710 ms

64 bytes from 172.24.241.129: dcmp_seq=3 tt1=253 time=1384.656 ms

64 bytes from 172.24.241.129: dcmp_seq=4 tt1=253 time=1527.268 ms

64 bytes from 172.24.241.129: icmp_seq=5 tt1=253 time=1380.861 ms

64 bytes from 172.24.241.129: icmp_seq=0 tt1=253 Time=1640.237 ms

64 bytes from 172.24.241.129: icmp_seq=7 tt1=253 time=1522.321 ms

64 bytes from 172.24.241.129: icmp_seq=8 tt1=253 time=1394.206 ms

64 bytes from 172.24.241.129: icmp_seq=9 tt1=253 time=1566.854 ms

64 bytes from 172.24.241.129: icmp_seq=10 tt1=253 time=1444_780 ms

MC

-—— 172.24.241.129 ping statistics ---

12 packets transmitted, 11 packets received, 8% packet Toss
round-trip min/avg/max/stddev = 1170.656,/1488.521/1815.710,/157. 968 ms
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IPCEF Aktif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> pin rout1ng 1nstance gilat 172.24.241.129 size 1472 do-not-fragment
PING 172.24.241.129 (1?2.24.241.129§ 1472 data byt

1480 bytes from 172.24.241.129: Hicmp_seq=0 tt] 253 t1me=l4?6.128 ms

1480 bytes from 172.24.241.129: icmp_seq=1 tt1=253 time=1601.741 ms
1480 bytes from 172.24.241.129: dicmp_seq=2 tt1=253 time=1574.987 ms
1480 bytes from 172.24.241.129: icmp_seq=3 tt1=253 time=1501.731 ms
1480 bytes from 172.24.241.129: icmp_seq=4 tt1=253 time=1643.697 ms
1480 bytes from 172.24.241.129: dicmp_seq=5 tt1=253 time=1556.933 ms
1480 bytes from 172.24.241.129: icmp_seq=6 tt1=253 time=1469.275 ms
1480 bytes from 172.24.241.129: dicmp_seq=7 tt1=253 time=1431.581 ms
1480 bytes from 172.24.241.129: icmp_seq=8 tt1=253 time=1435.051 ms
1480 bytes from 172.24.241.129: Hicmp_seq=9 tt1=253 time=1547.780 ms
1480 bytes from 172.24.241.129: icmp_seq=10 tt1=253 time=1342.968 ms

AC

--- 172.24.241.129 ping statistics ---

12 packets transmitted, 11 packets received, B% packet loss
round-trip min/avg,/max,/stddev = 1342.968,/1507.443,/1643.697/83.456 ms

IPCEF Pasif iken Hat bos durumda parcalayarak veri iletimi

{master’}

gokhan. yamanBKULE_M320-UST-rel> ping routing-instance gilat 172.24.241.129
PING 172.24.241.129 (1?2.24.241.129% 6 data bytes

64 bytes from 172.24.241.129: 1cmp_5eq D tt1=253 time=636.322 ms
64 bytes from 172.24.241.129: icmp_seq=1 tt1=253 time=781.105 ms
64 bytes from 172.24.241.129: icmp_seq=2 tt1=253 time=749.405 ms
64 bytes from 172.24.241.129: icmp_seq=3 ttl1=253 time=80&.000 ms
64 bytes from 172.24.241.129: icmp_seq=4 tt1=253 time=812.086 ms
64 bytes from 172.24.241.129: icmp_seq=5% tt1=253 time=7/67.951 ms
64 bytes from 172.24.241.129: icmp_seqg=6 Tt1=253 time=719.784 ms
64 bytes from 172.24.241.129: icmp_seq=7 ttl1=253 time=739.821 ms
64 bytes from 172.24.241.129: icmp_seq=8 tt1=253 time=740.231 ms
64 bytes from 172.24.241.129: icmp_seq=9 tt1=253 time=1043.718 ms
64 bytes from 172.24.241.129: icmp_seq=10 tt1=253 time=5699. 689 ms
MC

——- 172.24.241.129 ping statistics ---

12 packets transmitted, 11 packets received, 8% packet Tloss
round-trip min/avg/max/stddev = 636.322/772.556,/1043.718/98.049 ms

IPCEF Pasif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UsT-rel> ping routing-instance gilat 172.24.241.129 size 1472 do-not-fragment
PING 172.24,241.129 (172 24,241, 129?: 1472 gata bytes

1480 bytes from 172.24.241.129: icmp_seg=0 tt]1=253 time=1468.156 ms
1480 bytes from 172.24.241.129: icmp_segq=1 tt1=253 time=1592.179 ms
1480 bytes from 172.24.241.129: icmp_seg=2 tt1=252 time=1608.170 ms
1480 bytes from 172.24,241,129: icmp_seq=3 ttl1=253 time=1513.029 ms
1480 bytes from 172.24.241.129: icmp_seq=4 ttl=252 time=1450.183 ms
1480 bytes from 172.24.241.129: icmp_seq=5 tt1=253 time=1559.245 ms
1480 bytes from 172.24.241.129: icmp_seq=6 ttl=252 time=1432.711 ms
1480 bytes from 172.24.241.129: icmp_seq=7 ttl1=253 time=1588.057 ms
1480 bytes from 172.24.241.129: icmp_seq=8 tt]1=252 time=1496.045 ms
1480 bytes from 172.24.241.129: icmp_seq=9 tt1=253 time=1540.410 ms
1480 bytes from 172.24.241.129: icmp_seq=10 tt1=253 time=1788.946 ms
MC

-—- 172.24.241.129 ping statistics ---

13 packets transmitted, 11 packets received, 15% packet loss
round-trip min/avg/max/stddev = 1432, 711/1548 830/1’88 946,/94.660 ms
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IPCEF Pasif iken Hat Dolu kullanilirken parc¢alayarak veri iletimi

{master}

gokhan. yaman@xKULE_M320-UsT-rel= ping routing-instance gilat 172.24.241.129
PING 172.24.241.129 (172.24.241.129): 56 data bytes

64 bytes from 172.24.241.129: icmp_seqg=0 tt1=253 time=1493.991 ms

64 bytes from 172.24.241.129: Hicmp_seg=1 tt1=253 time=1405.382 ms

64 bytes from 172.24.241.129: Hicmp_seg=2 tt1=253 time=1321.101 ms

64 bytes from 172.24.241.129: icmp_seg=3 tt1=253 time=1563.778 ms

64 bytes from 172.24.241.129: dicmp_seg=4 ttl1=253 time=1433.500 ms

64 bytes from 172.24.241.129: icmp_seg=5 ttl=253 time=1451.724 ms

64 bytes from 172.24.241.129: icmp_seg=6 ttl=253 time=1411. 860 ms

64 bytes from 172.24.241.129: icmp_seg=7 ttl=253 time=1475.606 ms

64 bytes from 172.24.241.129: icmp_seg=8 tt1=253 time=1435.236 ms

64 bytes from 172.24.241.129: icmp_seg=9 tt1=253 time=1469.327 ms

64 bytes from 172.24.241.129: icmp_seg=10 Tt1=253 Time=1593.472 ms
AC

——— 172.24.241.129 ping statistics ---

12 packets transmitted, 11 packets received, 8% packet Toss
round-trip min/avg/max/stddev = 1321.101,/1459.543,/1593.472/71. 380 ms

IPCEF Pasif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UsT-rel> pin routing—instance gilat 172.24.241.129 size 1472 do-not-fragment
PING 172.24.241.129 (172.24.241. l29§: 1472 data bytes

1480 bytes from 172.24.241.129: jcmp_seq=0 tt1=253 time=1465.579 ms
1480 bytes from 172.24.241.129: icmp_seg=1 tt1=253 time=1441.471 ms
1480 bytes from 172.24.241.129: jcmp_seg=2 tt1=253 time=1461.074 ms
1480 bytes from 172.24.241.129: jcmp_seg=3 tt1=253 time=1405.434 ms
1480 bytes from 172.24.241.129: icmp_seg=4 tt1=253 time=1553.631 ms
1480 bytes from 172.24.241.129: jcmp_seg=5 tt1=253 time=1592.011 ms
1480 bytes from 172.24.241.129: icmp_seg=6 Tt1=253 time=1379.304 ms
1480 bytes from 172.24.241.129: jcmp_seg=7 tt1=253 time=1498.927 ms
1480 bytes from 172.24.241.129: icmp_seg=8 tt1=253 time=1441.904 ms
1480 bytes from 172.24.241.129: jcmp_seqg=9 tt1=253 time=1502.730 ms
1480 bytes from 172.24.241.129: jcmp_seq=10 ttl1=253 time=1447.027 ms
MC

-—- 172.24.241.129 ping statistics ---

12 packets transmitted, 11 packets received, 8% packet loss
round-trip min/avg/max/stddev = 1379.304,/1471.736/1592.011/59. 069 ms
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Pop Tanim

{master}

gokhan. yaman@ZKuyu-mM320-ALT-rel> show configuration | display set | match ds-5/0/0:40:1

set interfaces ds-5/0/0:40:1 description "TURPAK-ELEKTROMANYETIK D.NO: 0181910900 HIZ:2Mbps DxX"
set interfaces ds-5/0/0:40:1 disable

set interfaces ds-5/0/0:40:1 mtu 1600

set interfaces ds-5/0/0:40:1 encapsulation ppp

set interfaces ds-5/0/0:40:1 unit 0 family inet sampling 1nput

set interfaces ds-5/0/0:40:1 unit 0 family inet sampling output

set interfaces ds-5/0/0:40:1 unit 0 family inet address 10.11.11.5/30

set routing-instances gilat interface ds-5/0/0:40:1.0

IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi

imaster}

gokhan. yamanEZKUyU-M320-ALT-rel> ping routing-instance gilat 10.11.11.6
PING 10.11.11.86 (lD.ll.ll E} 56 data b

64 bytes from 10.11.11. icmp_seq=0 tt]=254 time=3.389 ms
64 bytes from 10.11.11. icmp_seq=1 ttl1=254 time=3.286 ms
64 bytes from 10.11.11. icmp_seq=2 ttl1=254 time=3.322 ms
64 bytes from 10.11.11. icmp_seq=3 tt1=254 time=3.276 ms
64 bytes from 10.11.11. jcmp_seq=4 ttl1=254 time=3.407 ms
64 bytes from 10.11.11. icmp_seq=5 tt1=254 time=3.302 ms
64 bytes from 10.11.11. icmp_seq=6 ttl1=254 time=3.317 ms
64 bytes from 10.11.11. icmp_seq=7 ttl1=254 time=3.278 ms
64 bytes from 10.11.11. icmp_seqg=8 ttl=254 time=3.259 ms
64 bytes from 10.11.11. icmp_seq=9 ttl1=254 time=3.265 ms
64 bytes from 10.11.11. icmp_seq=10 ttl1=254 time=3.347 ms
AC

--- 10.11.11.8 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Toss
round-trip min/avg/max/stddev = 3.259/3.313/3.407/0.047 ms

mmmmmmmmmmm

IPCEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@zkuyu-m320-ALT-rel> ping rout1ng instance gilat 10.11.11.6 size 1448 do-not-fragment
PING 10.11.11.6 (10 11.11. E) 1448 data b

1456 bytes from 10.11.11. icmp_seq=0 tt 254 time=4.309 ms
1456 bytes from 10.11.11. icmp_seg=l tt]=254 time=4.146 ms
1456 bytes from 10.11.11. icmp_seg=2 ttl1=254 time=4.090 ms
1456 bytes from 10.11.11. icmp_seg=3 ttl=254 time=4.153 ms
1456 bytes from 10.11.11. icmp_seq=4 ttl=254 time=4.116 ms
1456 bytes from 10.11.11. icmp_seqg=5 ttl1=254 time=4.445 ms
1456 bytes from 10.11.11. icmp_seg=6 ttl1=254 time=4.973 ms
1456 bytes from 10.11.11. icmp_seqg=7 ttl=254 Time=4.158 ms
1456 bytes from 10.11.11. icmp_seq=8 ttl=254 time=4.083 ms
1456 bytes from 10.11.11. icmp_seq=9 ttl1=254 time=4.111 ms
1456 bytes from 10.11.11. icmp_seg=10 ttl=254 time=4.581 ms
AC

--- 10.11.11.6 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 4.083/4.288/4.973,/0.266 ms

mmaﬂmmmmmmmm
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IPCEF Aktif iken Hat Dolu kullanilirken pargalayarak veri iletimi

{master}

gokhan. yaman@Z KUyU-M320-ALT-rel> ping routing-instance gilat 10.11.11.6
PING 10.11.11.6 (10.11.11.6): 56 data bytes

64 bytes from 10.11.11.6: icmp_seg=0 ttl=254 time=34.940 ms
64 bytes from 10.11.11. icmp_segq=1 ttl1=254 time=34.726 ms
64 bytes from 10.11.11. icmp_seqg=2 ttl=254 time=36.5342 ms
64 bytes from 10.11.11. icmp_seqg=3 ttl=254 time=35.759 ms
64 bytes from 10.11.11. icmp_segq=4 ttl1=254 time=34.958 ms
64 bytes from 10.11.11. icmp_seg=5 ttl=254 time=37.670 ms
64 bytes from 10.11.11. icmp_seq=6 ttl1=254 time=24.938 ms
64 bytes from 10.11.11. icmp_seg=7 ttl=2534 time=35.996 ms
64 bytes from 10.11.11. icmp_seq=8 ttl=254 time=42.137 ms
64 bytes from 10.11.11. icmp_seq=9 tt1=254 time=35.252 ms
64 bytes from 10.11.11. icmp_seg=10 ttl=254 time=35.861 ms
A

--- 10.11.11.6 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 24.938/35.344/42.137/3. 848 ms

G D

IPCEF Aktif iken Hat Dolu kullanilirken parcalamayarak veri iletimi

{master}

gokhan. yaman@ZKuUyu-m320-ALT-rel> ping routing-instance gilat 10.11.11.6 size 1448 do-not-fragment
PING 10.11.11.6 (10.11.11.86): 1448 data bytes

1456 bytes from 10.11.11.6: icmp_seg=0 ttl=254 time=34.739 ms
1456 bytes from 10.11.11. icmp_seg=1 ttl=254 time=38.525 ms
1456 bytes from 10.11.11. icmp_seq=2 ttl=254 time=35.667 ms
1456 bytes from 10.11.11. icmp_seg=3 ttl=254 time=35.081 ms
1456 bytes from 10.11.11. icmp_seq=4 ttl=254 time=36.079 ms
1456 bytes from 10.11.11. icmp_seg=5 ttl1=254 time=34.964 ms
1456 bytes from 10.11.11. icmp_seg=6 tt1=254 time=38.344 ms
1456 bytes from 10.11.11. icmp_seg=7 ttl=254 time=35.279 ms
1456 bytes from 10.11.11. icmp_seq=8 tt1=254 time=42.964 ms
1456 bytes from 10.11.11. icmp_seq=9 tt1=254 time=45.692 ms
1456 bytes from 10.11.11. icmp_seg=10 ttl=254 time=43.503 ms
AC

--- 10.11.11.6 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 34.739/38.258/45.692,/3.798 ms

oo O

IPCEF Pasif iken Hat bos durumda parcalayarak veri iletimi

imaster}

gokhan. yaman®8ZkuUyU-M320-ALT-rel> ping routing-instance gilat 10.11.11.6
PING 10.11.11.6 {10.11.11.6): 56 data bytes

64 bytes from 10.11.11.6: icmp_seq=0 ttl=254 Time=3.471 ms
64 bytes from 10.11.11. icmp_seg=1 ttl=254 tTime=3.448 ms
64 bytes from 10.11.11. icmp_seq=2 tt1=254 time=3.595 ms
64 bytes from 10.11.11. icmp_seqg=3 ttl=254 time=3.249 ms
64 bytes from 10.11.11. icmp_seq=4 Tt1=254 tTime=3.241 ms
64 bytes from 10.11.11. icmp_seq=5 ttl=254 Time=3.203 ms
64 bytes from 10.11.11. icmp_seq=6 TT1=254 Time=3.452 ms
64 bytes from 10.11.11. icmp_seq=7 ttl=254 Time=3.317 ms
64 bytes from 10.11.11. icmp_seq=8 tt1=254 time=3.134 ms
64 bytes from 10.11.11. icmp_seq=9 tt1=254 time=3.438 ms
64 bytes from 10.11.11. icmp_seg=10 ttl=254 time=5.685 ms
A

--- 10.11.11.6 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 3.134/3.567/5.085,/0.683 ms

chohhh o G G S Sh
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IPCEF Pasif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@ZKUyU-M320-ALT-rel= ping routing-instance gilat 10.11.11.6 size 1448 do-not-fragment
PING 10.11.11.6 (10 ll 11.6): 1448 data b

1456 bytes from 10.11.11.6: icmp_seq=0 =254 time=3.982 ms
1456 bytes from 10.11 11.6: icmp_seq=1 tt1=254 Time=5. 811 ms
1456 bytes from 10.11.11.6: icmp_seq=2 tt1=254 time=11.054 ms
1456 bytes from 10.11.11.6: icmp_seq=3 ttl=254 time=3.946 ms
1456 bytes from 10.11.11.6: icmp_seq=4 tt1=254 time=4.155 ms
1456 bytes from 10.11.11.6: icmp_seqg=5 ttl1=254 time=4.557 ms
1456 bytes from 10.11.11.6: icmp_seq=6 tt1=254 time=5.453 ms
1456 bytes from 10.11.11.6: icmp_seq=7 ttl=254 Time=3.942 ms
1456 bytes from 10.11.11.6: icmp_seq=8 ttl=2534 Time=4.177 ms
1456 bytes from 10.11.11.6: icmp_seq=9 ttl1=254 time=4. 476 ms
1456 bytes from 10.11.11.6: icmp_seq=10 ttl1=254 time=4.244 ms
AC

--- 10.11.11.6 ping statistics ---
11 packets transmitted, 11

packets received, 0% packet loss
round-trip min/avg/max/stddev = 3.942/5.072/11.054/1.981 ms

IPCEF Pasif iken Hat Dolu kullamlirken pargalayarak veri iletimi
{master’}

gokhan. yaman@ZKUyu-M320-ALT-rel> ping routing-instance gilat 10.11.11.6
PING 10.11.11.6 (10.11.11. E} 56 data b

64 bytes from 10.11.11.6: icmp_seg=0 ttl=254 time=31.936 ms

64 bytes from 10.11.11.6: icmp_seg=1 tt1=254 time=33.141 ms

64 bytes from 10.11.11.6: icmp_seqg=2 ttl=254 time=34.064 ms

64 bytes from 10.11.11.6: icmp_seqg=3 ttl=254 time=32.457 ms

64 bytes from 10.11.11.6: icmp_seg=4 ttl=254 time=32.559 ms

64 bytes from 10.11.11.6: icmp_seg=5 ttl1=254 time=32.067 ms

64 bytes from 10.11.11.6: icmp_seqg=6 ttl=254 time=33.280 ms

64 bytes from 10.11.11.6: icmp_seqg=7 ttl=254 time=35.661 ms

64 bytes from 10.11.11.6: icmp_seq=8 ttl=254 time=33.270 ms

64 bytes from 10.11.11.6: icmp_seg=9 ttl1=254 time=33.786 ms

64 bytes from 10.11.11.6: icmp_seq=10 tt1=254 time=31.940 ms

A

--- 10.11.11.6 ping
11 packets transmitted, 11 packets received,

round-trip min/avg/max/stddev = 31.936,/33.106/35.661,/1.086 ms

IPCEF Pasif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

statistics ---

0% packet loss

gilat 10.11.11.6 size 1448 do-not-fragment

{master}

gokhan. yaman@ZKUYU-M320-ALT-rel> ping routing-instance

PING 10.11.11.6 (10 ll 11.6): 1448 data b

1456 bytes from 10.11.11.6: icmp_seq=0 tt]=254 time=36.530 ms
1456 bytes from 10 11.11.6: icmp_segq=l ttl=254 time=37.397 ms
1456 bytes from 10.11.11.6: icmp_seq=2 ttl=254 time=36.952 ms
1456 bytes from 10.11.11.6: icmp_seqg=3 ttl=254 time=33.630 ms
1456 bytes from 10.11.11.6: icmp_seg=4 ttl=254 time=31.808 ms
1456 bytes from 10.11.11.6: icmp_seq=5 ttl=254 time=41.850 ms
1456 bytes from 10.11.11.6: icmp_seqg=6 ttl1=254 time=36.960 ms
1456 bytes from 10.11.11.6: icmp_seqg=7 ttl=254 time=38.158 ms
1456 bytes from 10.11.11.6: icmp_seq=8 ttl=254 time=37.116 ms
1456 bytes from 10.11.11.6: icmp_seg=9 ttl1=254 time=40.303 ms
1456 bytes from 10.11.11.6: icmp_seq=10 tt1=254 time=33.766 ms
AC

--- 10.11.11.6 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 31.808/36.7
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IPCEF Aktif iken Hat bos durumda parcalayarak veri iletimi

{master’}

gokhan. yamanBaNKARA_M320-UST-rel> ping routing-instance gilat 172.24.34.65
PING 172.24.34.65 (172.24.34.65): 56 data bytes

64 bytes from 172.24.34.65: icmp_seg=0 tt1=251 time=760.282 ms

64 bytes from 172.24.34.65: icmp_seg=1l tt1=251 time=339.863 ms

64 bytes from 172.24.34.65: icmp_seg=2 tt1=251 time=639.266 ms

64 bytes from 172.24.34.65: icmp_seg=3 tt1=251 time=399.069 ms

64 bytes from 172.24.34.65: icmp_seg=4 tt1=251 time=397.237 ms

64 bytes from 172.24.34.65: icmp_seg=5% ttl=251 time=456.636 ms

64 bytes from 172.24.34.65: icmp_seg=6 ttl1=251 time=416.064 ms

64 bytes from 172.24.34.65: icmp_seg=7 ttl=251 time=395.230 ms

64 bytes from 172.24.34.65: icmp_seg=8 tt1=251 time=394.255 ms

64 bytes from 172.24.34.65: icmp_seg=9 tt1=251 time=393.962 ms

64 bytes from 172.24.34.65: icmp_seg=10 ttl1=251 time=r13.279 ms

MC

——— 172.24,34.65 ping statistics ---

12 packets transmitted, 11 packets received, 8% packet loss
round-trip min/avg/max/stddev = 339.863/482.286,/760.282,/140.744 ms

IPCEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@ANKARA_M320-UST-rel>= ping routing-instance gilat 172.24.34.65 size 1448 do-not-fragment
PING 172.24.34.65 (172.24.34.65): 1448 data bytes

1456 bytes from 172.24.34.65: icmp_seqg=0 ttl1=251 time=1480.496 ms
1456 bytes from 172.24.34.65: jcmp_seg=1 ttl=251 time=679.310 ms
1456 bytes from 172.24.34.65: icmp_seg=2 ttl=251 time=718.787 ms
1456 bytes from 172.24.34.65: icmp_seg=3 ttl=251 time=718.267 ms
1456 bytes from 172.24.34.65: jcmp_seg=4 ttl=251 time=697.199 ms
1456 bytes from 172.24.34.65: jcmp_seg=5 ttl=251 time=636.498 ms
1456 bytes from 172.24.34.65: jcmp_seq=6 ttl=251 time=735.816 ms
1456 bytes from 172.24.34.65: jcmp_seg=7 ttl=251 time=534.788 ms
1456 bytes from 172.24.34.65: icmp_seg=8 ttl=251 time=794.152 ms
1456 bytes from 172.24.34.65: icmp_seg=9 ttl=251 time=713.612 ms
1456 bytes from 172.24.34.65: icmp_seqg=10 ttl1=251 time=552. 889 ms

-—- 172.24.34.65 ping statistics ---
11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 534.788/751.074/1480.496,/242.132 ms

IPCEF Aktif iken Hat Dolu kullamlirken parcalayarak veri iletimi

{master}

gokhan. yaman@ANKARA_M320-UST-rel> ping routing-instance gilat 172.24.34.65
PING 172.24.34.65 (172.24.34.65): 56 data bytes

64 bytes from 172.24.34.65: icmp_seq=0 ttl=251 time=2478.581 ms

64 bytes from 172.24.34.65: icmp_seg=1 ttl=251 time=2519.029 ms

64 bytes from 172.24.34.65: icmp_seq=2 ttl=251 time=1877.990 ms

64 bytes from 172.24.34.65: icmp_seg=3 ttl=251 time=1097.149 ms

64 bytes from 172.24.34.65: icmp_seq=4 ttl=251 time=2515.741 ms

64 bytes from 172.24.34.65: icmp_seg=5 ttl=251 time=2575.101 ms

64 bytes from 172.24.34.65: icmp_seq=6 tt1=251 Time=2135.074 ms

64 bytes from 172.24.34.65: icmp_seg=7 ttl=251 time=1393, 346 ms

64 bytes from 172.24.34.65: icmp_seg=8 tt]1=251 time=537.004 ms

64 bytes from 172.24.34.65: icmp_seg=9 ttl=251 time=2053.383 ms

64 bytes from 172.24.34.65: icmp_seg=10 ttl=251 time=2391.009 ms

AC

--- 172.24.34.65 ping statistics ---

13 packets transmitted, 11 packets received, 15% packet loss
round-trip min/avg/max/stddev = 537.004/1961.219/2575.101,/646.038 ms
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IPCEF Aktif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

{master}

gokhan. yaman@ANKARA_M320-UST-rel> ping routing-instance gilat 172.24.34.65 size 1448 do-not-fragment
PING 172.24.34.65 (172.24.34.65): 1448 data bytes

1456 bytes from 172.24.34.65: jcmp_seg=0 tt]=251 time=603.666 ms
1456 bytes from 172.24.34.65: icmp_seg=1 tt]=251 time=983.020 ms
1456 bytes from 172.24.34.65: icmp_seq=2 tt1=251 time=962.422 ms
1456 bytes from 172.24.34.65: icmp_segq=3 tt1=251 time=641.636 ms
1456 bytes from 172.24.34.65: icmp_seg=4 ttl1=251 time=88l.053 ms
1456 bytes from 172.24.34.65: icmp_seq=5 ttl=251 time=960.534 ms
1456 bytes from 172.24.34.65: icmp_seq=6 tt1=251 time=639.660 ms
1456 bytes from 172.24.34.65: jcmp_seg=7 tt]=251 time=958.135 ms
1456 bytes from 172.24.34.65: icmp_seq=8 tt]=251 time=638.248 ms
1456 bytes from 172.24.34.65: jcmp_seq=9 tt1=251 time=956.917

1456 bytes from 172.24.34.65: icmp_segq=10 ttl1=251 time=1156. 330 ms
MC

-—- 172.24.34.65 ping statistics ---

12 packets transmitted, 11 packets received, 8% packet Toss
round-trip min/avg/max/stddev = 603.666,/852.875/1156.330/179.283 ms

IPCEF Pasif iken Hat bos durumda parcalayarak veri iletimi

{master}

gokhan. yaman@ANKARA_M320-UST-rel> pwng routing-instance gilat 172.24.34.65
PING 172.24.34.65 (172.24.34.65): ata bytes

64 bytes from 172.24.34.65: icmp_seq=0 ttl=251 time=722.789 ms

64 bytes from 172.24.34.65: icmp_seq=1 ttl1=251 time=382.297 ms

64 bytes from 172.24.34.65: icmp_seq=2 tt]=251 time=461.648 ms

64 bytes from 172.24.34.65: icmp_seq=3 ttl=251 time=720.737 ms

64 bytes from 172.24.34.65: icmp_seq=4 ttl=251 time=399.821 ms

64 bytes from 172.24.34.65: icmp_seq=5 ttl=251 time=399.450 ms

64 bytes from 172.24.34.65: icmp_seq=6 tt]=251 time=778.613 ms

64 bytes from 172.24.34.65: icmp_seq=7 ttl1=251 time=397.557 ms

64 bytes from 172.24.34.65: icmp_seq=8 ttl=251 time=416.800 ms

64 bytes from 172.24.34.65: icmp_seq=9 tt1=251 time=396.193 ms

64 bytes from 172.24.34.65: icmp_seq=10 ttl=251 time=395.330 ms

AC

--- 172.24.34.65 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip m1n/avg/max/stddev = 382.297/497.385/778.613/150.915 ms

IPCEF Pasif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@ANKARA_M320-UsT-rel> ping routing-instance gilat 172.24.34.65 size 1448 do-not-fragment
PING 172.24.34.65 (172.24.34. 65) 1448 data bytes

1456 bytes from 172.24.34.65: icmp_seg=0 ttl=251 time=3668.866 ms
1456 bytes from 172.24.34.65: jcmp_seg=l ttl=251 time=3249.366 ms
1456 bytes from 172.24.34.65: icmp_seq=2 ttl1=251 time=2508.282 ms
1456 bytes from 172.24.34.65: icmp_seq=3 ttl=251 time=1727.710 ms
1456 bytes from 172.24.34.65: icmp_seq=4 ttl1=251 time=949.169 ms

1456 bytes from 172.24.34.65: icmp_seq=3 Ttt1=251 time=665.498 ms

1456 bytes from 172.24.34.65: icmp_seq=6 ttl1=251 time=805.201 ms

1456 bytes from 172.24.34.65: icmp_seq=7 ttl=251 time=724.487 ms

1456 bytes from 172.24.34.65: icmp_seq=8 ttl1=251 time=728.089 ms

1456 bytes from 172.24.34.65: icmp_seq=9 ttl1=251 time=702.135 ms

1456 bytes from 172.24.34.65: icmp_seq=10 ttl=251 time=602.201 ms

AC

--- 172.24.34.65 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 602.201/1484.728/3668.866,/1085.065 ms
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IPCEF Pasif

imaster}

gokhan. yaman@anNkKarA_M320-UsT-rel= pin

PING 172. (172.24.34.65):

64
64
64
64
64
64
64
64
64
64
64
AC

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from
from
from
from
from

-—— 172.24.34.
14 packets transmitted, 11 packets received, 21% packet loss
round-trip min/avg/max/stddev

IPCEF Pasif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

{master}
gokhan. yaman@ANKARA_M320-UsT-rel> ping routing-instance gilat 172.24.34.65 size 1448 do-not-fragment
172.24.34.65 (172.

PING

AC

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

--- 172.24.
12 packets

roun

d-trip

from
from
from
from
from
from
from
from
from
from
from

172.
172.
172.
172.
172.
172.
172.
172.
172.
172.
172.

iken Hat Dolu kullamlirken parcalayarak veri

24.34.65

172.
172.
172.
172.
172.
172.
172.
172.
172.
172.
172.

65 ping statistics ---

24.
24.
24.
24.
24,
24,
24.
24,
24
24
24.

34.65: icmp_seq=10 tt1=251 time=2881.063 ms

.65): 1448 data bytes

1 icmp_seq=0
: icmp_seg=1
1 icmp_seq=2
: icmp_seq=3
1 icmp_seq=4
: icmp_seqg=5
: icmp_seq=6
1 icmp_seq=7
: icmp_seq=8
1 icmp_seq=9

= 6B6.458/2167.640,/3164.658/821.752 ms

ttl=251
ttl=251
ttl=251
ttl=251
tt1=251
ttl=251
tt1=251
ttl=251
ttl=251
ttl=251

56

ata bytes
34.65: icmp_seqg=0 ttl=251
34.65: icmp_seq=l ttl=251
34.65: dcmp_seqg=2 ttl=251
34.65: icmp_seg=3 ttl=251
34.65: icmp_seqg=4 ttl=251
34.65: icmp_seqg=5 ttl1=251
34.65: icmp_seqg=6 ttl1=251
34.65: icmp_seqg=7 ttl=251
34.65: icmp_seq=8 ttl1=251
34.65: icmp_seq=9 ttl1=251

time=1407.676
time=3106.173
time=2965.729
time=2244. 658
time=1523. 887
time=1363.232
time=2822. 692
time=3041.442
time=2300. 645
time=1519. 940

time=2307.066 ms
time=1506.993 ms
time=686.458 ms
time=2725.330 ms
time=3164.658 ms
time=2443. 801 ms
time=1643. 501 ms
time=842.623 ms
Time=2782.071 ms
Time=2860.481 ms

: icmp_seq=10 ttl1=251 time=1319.345 ms

34.65 ping statistics ---

transmitted, 11

packets received, 8% packet loss

min/avg/max/stddev = 1319.345/2146.856/3106.173/707.585 ms
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EK 8 ADSL

Hat Kullanilmadig1 zaman parcalayarak veri iletimi

{master}

gokhan. yaman@ZKUyU-M320-ALT-rel> ping routing-instance penti 10.22.2.1
PING 10.22.2.1 (10.22.2.1): 56 data bytes

64 bytes from 10.22.2.1: icmp_seg=0 ttl=63 time=12.839 ms

64 bytes from 10.22.2.1: dicmp_seg=1l ttl=63 time=13.510 ms

64 bytes from 10.22.2.1: icmp_seq=2 ttl=63 time=12.302 ms

64 bytes from 10.22.2.1: dicmp_seg=3 ttl=63 time=12.563 ms

64 bytes from 10.22.2.1: icmp_seg=4 ttl=63 time=12.637 ms

64 bytes from 10.22.2.1: icmp_seg=5 ttl=63 time=12.854 ms

64 bytes from 10.22.2.1: icmp_seg=6 ttl=63 time=12.375 ms

64 bytes from 10.22.2.1: dicmp_seg=7 ttl=63 time=12.711 ms

64 bytes from 10.22.2.1: icmp_seg=8 ttl=63 time=12.786 ms

64 bytes from 10.22.2.1: icmp_seq=9 ttl=63 time=13.235 ms

64 bytes from 10.22.2.1: dicmp_seg=10 ttl=63 time=13.084 ms

A

--- 10.22.2.1 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max,/stddev = 12.302/12.807,/13.510,/0. 342 ms

Hat Kullanilmadig1 zaman parcalamayarak veri iletimi

{master}
gokhan. yaman@ZkKUyu-M320-ALT-rel>= ping routing-instance penti 10.22.2.1 size 1394 do-not-fragment

PING 10.22.2.1 (10.22.2.1): 1394 data bytes

1402 bytes from 10.22.2.1: jcmp_seg=0 tt]l=63 time=31.835 ms
1402 bytes from 10.22.2.1: jcmp_seg=1 tt]l=63 time=32.370 ms
1402 bytes from 10.22.2.1: jcmp_seg=2 ttl=63 time=33.868 ms
1402 bytes from 10.22.2.1: icmp_seqg=3 ttl1=63 Ttime=31.645 ms
1402 bytes from 10.22.2.1: jcmp_seg=4 tt]1=63 time=42.140 ms
1402 bytes from 10.22.2.1: icmp_seg=5 tt]l=63 time=31.725 ms
1402 bytes from 10.22.2.1: jcmp_seg=6 tt]1=63 time=31.340 ms
1402 bytes from 10.22.2.1: jcmp_seg=7 ttl=63 time=31.571 ms
1402 bytes from 10.22.2.1: icmp_seq=8 tt1=63 time=31.212 ms
1402 bytes from 10.22.2.1: jcmp_seg=9 tt1=63 time=31.109 ms
1402 bytes from 10.22.2.1: icmp_seg=10 tt1=63 time=31.284 ms

AL

---10.22.2.1 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 31.109/32.736/42.140/3.064 ms

Hat Dolu kullanildig1 zaman parcalayarak veri iletimi

{master}
gokhan. yaman@ZkKUyu-M320-ALT-rel> ping routing-instance penti 10.22.2.1

PING 10.22.2.1 (10.22.2.1): 56 data bytes

64 bytes from 10.22.2.1: icmp_seq=0 tt1=63 Time=254.678 ms
64 bytes from 10.22.2.1: dicmp_seqg=1l tt]1=63 time=246.135 ms
64 bytes from 10.22.2.1: icmp_seq=2 Tt1=63 time=253.976 ms
64 bytes from 10.22.2.1: icmp_seq=3 Ttl=63 time=226.741 ms
64 bytes from 10.22.2.1: icmp_seqg=4 Tt1=63 Time=249.437 ms
64 bytes from 10.22.2.1: icmp_seq=5 Tt1=63 Time=254.770 ms
64 bytes from 10.22.2.1: Hicmp_seq=6 tt1=63 time=248.511 ms
64 bytes from 10.22.2.1: icmp_seq=7 Tt1=63 time=254.088 ms
64 bytes from 10.22.2.1: icmp_seq=8 Tt1=63 time=242.444 ms
64 bytes from 10.22.2.1: icmp_seq=9 tt1=63 time=250.691 ms
64 bytes from 10.22.2.1: icmp_seq=10 tt1=63 time=258.124 ms

A

--- 10.22.2.1 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max,/stddev = 226.741,/249.054/258.124/8. 254 ms
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Hat Dolu kullanildig1 zaman parcalamayarak veri iletimi

{master}
gokhan. yaman@zkuyu-m320-aALT-rel> ping routing-instance penti 10.22.2.1 size 1394 do-not-fragment

PING 10.22.2.1 (10.22.2.1): 1394 data bytes

1402 bytes from 10.22.2.1: icmp_seq=0 ttl=63 time=261.735 ms
1402 bytes from 10.22.2.1: icmp_seg=1 tt1=63 time=267.386 ms
1402 bytes from 10.22.2.1: icmp_seq=2 ttl=63 time=272.059 ms
1402 bytes from 10.22.2.1: icmp_seg=3 tt1=63 time=258.601 ms
1402 bytes from 10.22.2.1: icmp_seg=4 tt1=63 time=261.748 ms
1402 bytes from 10.22.2.1: icmp_seq=5 ttl=63 time=265.114 ms
1402 bytes from 10.22.2.1: icmp_seg=6 tt1=63 time=268.398 ms
1402 bytes from 10.22.2.1: icmp_seg=7 tt1=63 time=254.851 ms
1402 bytes from 10.22.2.1: icmp_seq=8 ttl=63 time=260.798 ms
1402 bytes from 10.22.2.1: icmp_seg=9 tt1=63 time=264.221 ms
1402 bytes from 10.22.2.1: icmp_seg=10 tt1=63 time=268.323 ms

AC

--- 10.22.2.1 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/stddev = 254,851,/263.930,/272.059/4.758 ms
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EK 9 IPV4 IPV6
Pop noktasindaki tamimlari

{master}
gokhan. yaman@KULE_M320-UsT-rel> show interfaces xe-4/1/0.2846
Logical interface xe-4/1/0.2846 (Index 1342) (SNvP ifIndex 1665)
Descr1pt1on KAREL BOGAZICI TIP:METRO DNO:040000013745 HIZ:20MB
F]ag SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.2846 ] Encapsulation: ENET2
Bandwidth: 20mbps
Input packets : 3399062009
output packets: 4524490577
Protocol inet, MTU: 1500
Flags: sendbcast- -pkt-to-re, Is-Primary, User-mTU
Destination: 10.1.77.128/29, Local: 10.1.77.129, Broadcast: 10.1.77.135
Addresses, Flags: Is-Default Is-preferred Is-Primary
Destination: 10.1.77.128/29, Local: 10.1.77.130, Broadcast: 10.1.77.135
Protocol inet6, MTU: 1592
Flags: Is- Pr1mary
Destination: 2a02:df40:a:5::/64, Local: 2a02:df40:a:5::1
Addresses, Flags: Is-Default Is-Preferred Is-Primary
Destination: 2a02:df40:a:5::/64, Local: 2a02:df40:a:5::3
Destination: fe80::/64, Local: fe80::2:0:0:1
Addresses, Flags: Is- preferred
Destination: fe80::/64, Local: fe80::2:0:0:3
Protocol multiservice, MTU: uUnlimited

IPV4 CEF AKktif iken Hat bos durumda parcalayarak veri iletimi

imaster}

gokhan, yaman@KULE_M320-UST-rel> p1n routing-instance karel 10.1.77.134
PING 10.1.77.134 (10.1.77. 134) gata bytes

64 bytes from 10.1.77.134: dcmp_ seq =0 ttl1=255 time=1l.339 ms
64 bytes from 10.1.77.134: icmp_seqg=1 ttl=255 time=1l.337 ms
64 bytes from 10.1.77.134: icmp_seg=2 ttl=255 time=1l.358 ms
64 bytes from 10.1.77.134: icmp_seq=3 ttl=255 time=1. 329 ms
64 bytes from 10.1.77.134: icmp_seqg=4 ttl=255 Time=l.245 ms
64 bytes from 10.1.77.134: icmp_seq=5 ttl1=255 time=1. 301 ms
64 bytes from 10.1.77.134: icmp_seqg=0 ttl=255 time=l. 315 ms
64 bytes from 10.1.77.134: icmp_seq=7 ttl1=255 time=1.212 ms
64 bytes from 10.1.77.134: icmp_seqg=8 ttl=255 Time=1l.298 ms
64 bytes from 10.1.77.134: icmp_seq=9 ttl1=255 time=1.277 ms
64 bytes from 10.1.77.134: icmp_seq=10 ttl1=255 time=1.312 ms
A

--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.212/1.302/1.358/0.041 ms

o

IPV4 CEF Aktif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UST-rel> ping routing-instance karel 10.1.77.134 size 1472 do-not-fragment
PING 10.1.77.134 (10.1.77. 134) 1472 data bytes

1480 bytes from 10.1.77.134: icmp_seq=0 tt1=255 time=1.953 ms
1480 bytes from 10.1.77.134: icmp_seq=1l tt]=255 time=2.005 ms
1480 bytes from 10.1.77.134: jcmp_seg=2 ttl1=255 time=1.936 ms
1480 bytes from 10.1.77.134: icmp_seg=3 ttl=235 time=1.E898 ms
1480 bytes from 10.1.77.134: icmp_seg=4 tt]1=255 time=2.796 ms
1480 bytes from 10. .134: icmp_seq=5 ttl=255 time=2.012 ms
1480 bytes from 10.1.77.134: icmp_seg=6 tt]1=255 time=1.896 ms
1480 bytes from 10.1.77.134: dicmp_seg=7 ttl1=255 time=1.910 ms
1480 bytes from 10.1.77.134: icmp_seq=8 ttl1=255 time=28.614 ms
1480 bytes from 10.1.77.134: icmp_seg=9 tTt1=255 time=2.742 ms
1480 bytes from 10.1.77.134: dicmp_seg=10 tt1=255 time=1.995 ms
AC

--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max,/stddev = 1.896/4.523/28.614/7.625 ms

b
=
=1
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IPV6 CEF Aktif iken Hat bos durumda parcalayarak veri iletimi

imaster?}

gokhan. yaman@kULE_M320-UST-rel> ping routing—instance karel 2a02:df40:a:5::2
PINGG(56=40+8+8 bytes) 2a02 df40 a:5::3 ——» 2a02:df40:a:5::2

16 bytes from 2a02:df40: icmp_ seq—ﬂ hl1im=64 time=0.938 ms
16 bytes from 2a02:df40: icmp_seqg=1l hlim=64 time=0.506 ms
16 bytes from 2a02:df40: jcmp_seq=2 hlim=64 time=0.649 ms
16 bytes from 2a02:df40: jcmp_seq=3 hlim=64 time=4.064 ms
16 bytes from 2a02:df40: jcmp_seq=4 hlim=64 time=1.064 ms
16 bytes from 2a02:df40: jcmp_seq=5 hlim=64 time=0.540 ms
16 bytes from 2a02:df40: icmp_seq=6 hlim=64 time=0.527 ms
16 bytes from 2a02:df40: icmp_seq=7 hlim=64 time=0.562 ms
16 bytes from 2a02:df40: icmp_seq=8 hlim=64 time=0.564 ms
16 bytes from 2a02:df40: icmp_seq=9 hlim=64 Time=0.574 ms
16 bytes from 2a02:df40: icmp_seq=10 h1lim=64 time=0.633 ms
AL

--- 2a02:df40:a:5::2 ping6 statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/std-dev = 0.506/0.966/4.064/0.995 ms
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IPV6 CEF Aktif iken Hat bos durumda parcalamayarak veri iletimi

éokhan.}aman@KULE_M%ZO—UST re0d> ping rout1ng—ﬁnstance karel 2a02:df40:a:5::2 size 1472 do-not-fragment
PINGG6(1520=40+8+1472 bytes) 2a02:dfd40:a:5::3 --> 2a02:df40:a:5::2

1480 bytes from 2a02:df40:a:5::2, icmp_seq=0 hlim=64 time=1.390 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=l hlim=64 time=l.202 ms
1480 bytes from 2a02:df40:a:5::2, jcmp_seq=2 hlim=64 time=1.316 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=3 hlim=64 time=1.217 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=4 hlim=64 time=1.218 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=5 hlim=64 time=1.338 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=6 hlim=64 time=1.188 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=7 hlim=64 time=1.341 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=8 hlim=64 time=1.242 ms
1480 bytes from 2a02:df40:a:5::2, jcmp_seq=9 hlim=64 time=1.190 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=10 hlim=64 time=1.743 ms

AC

--- 2a02:df40:a:5::2 ping6é statistics ---

11 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/std-dev = 1.188/1.308/1.743/0.153 ms

IPV4 CEF Aktif iken Hat Dolu kullanilirken pargalayarak veri iletimi

imaster}
gokhan. yamaﬂ@KULE_M320 UST—re1> p1ﬂg routing-instance karel 10.1.77.134

PING 10.1.77.134 (10.1. 134} ata bytes

64 bytes frum lD.l.??.134. icmp_seq=0 tt]=255 time=4.533 ms
64 bytes from 10.1.77.134: icmp_seg=1 ttl=255 time=8. 305 ms
64 bytes from 10.1.77.134: icmp_seq=2 ttl=255 Time=5.143 ms
64 bytes from 10.1.77.134: icmp_seg=3 ttl=255 time=4.635 ms
64 bytes from 10.1.77.134: icmp_seqg=4 ttl1=255 Time=4.873 ms
64 bytes from 10.1.77.134: icmp_seg=5 ttl=255 time=4.533 ms
64 bytes from 10.1.77.134: icmp_seqg=6 ttl=255 Time=5.655 ms
64 bytes from 10.1.77.134: icmp_seg=7 ttl=255 time=6.042 ms
64 bytes from 10.1.77.134: icmp_seq=8 ttl1=255 Time=4.8687 ms
64 bytes from 10.1.77.134: icmp_seg=9% ttl=255 time=4.931 ms
64 bytes from 10.1.77.134: icmp_seq=10 ttl1=255 time=5.097 ms

AC

--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 4.533/5.312/8.305/1. 048 ms
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IPV4 CEF Aktif iken Hat Dolu kullanilirken par¢alamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320- usT- rel> ping routing-instance karel 10.1.77.134 size 1472 do-not-fragment
PING 10.1.77.134 (10.1.7 134) 1472 data bytes

1480 bytes from 10. .134. icmp_seq=0 tt1=255 time=5.339 ms
1480 bytes from 10. .134: dcmp_seg=l ttl=255 time=6.248 ms
1480 bytes from 10. .134: dcmp_seg=2 ttl=255 time=6.214 ms
1480 bytes from 10. .134: icmp_seg=3 ttl=255 time=6.038 ms
1480 bytes from 10. .134: icmp_seg=4 ttl=255 time=5.871 ms
1480 bytes from 10. .134: icmp_seqg=5 ttl1=255 time=6.421 ms
1480 bytes from 10. .134: dcmp_seg=6 ttl=255 time=6.290 ms
1480 bytes from 10. .134: icmp_seg=7 ttl1=255 time=7.109 ms
1480 bytes from 10. .134: icmp_seg=8 ttl=255 time=7.891 ms
1480 bytes from 10. .134: dcmp_seq=9 ttl=255 time=6.732 ms
1480 bytes from 10. .134: dicmp_seqg=10 ttl=255 time=6.337 ms
AC

--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 5.339/6.408/7.891,/0.636 ms
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IPV6 CEF Aktif iken Hat Dolu kullanilirken pargalayarak veri iletimi

{master}

gokhan. yaman@kKULE_M320-UsT-rel> ping routing—instance karel 2a02:df40:a3:5::2
PINGG(56=40+B+8 bytes) 2a02:df40:a:5::3 --> 2a02:df40:a:5::2

16 bytes from 2a02:df40:a:5::2, fcmp_ seq—D h1im=64 time=1l.625 ms
16 bytes from 2ad2:df40: 1:2, icmp_seg=1l hlim=84 time=3.921 ms
16 bytes from 2a02:df40: , icmp_seg=2 hlim=84 time=2.807 ms
16 bytes from 2a02:df40: icmp_seq=3 hlim=64 time=5.258 ms
16 bytes from 2a02:df40: icmp_seq=4 hlim=64 time=2.577 ms
16 bytes from 2a02:df40: icmp_seq=5 hlim=64 time=1.709 ms
16 bytes from 2a02:df40: icmp_seq=6 hlim=64 time=56.443 ms
16 bytes from 2a02:df40: icmp_seq=7 hlim=64 time=3.515 ms
16 bytes from 2ad2:df40: icmp_seq=8 hlim=64 time=3.928 ms
16 bytes from 2a02:df40: icmp_seq=9 hlim=64 time=24.993 ms
16 bytes from 2a02:df40: icmp_seq=10 hlim=64 tTime=3.660 ms
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--- 2a02:df40:a3:5::2 ping6é statistics ---
11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/std-dev = 1.625/5.585,/24.993/6. 316 ms

IPV6 CEF Aktif iken Hat Dolu kullanihrken par¢alamayarak veri iletimi

gokhan. yaman@KULE_M320-UsT-re0> ping rout1ng—ﬁnstance karel 2a02:df40:a:5::2 size 1472 do-not-fragment
PINGG(1520=40+8+1472 bytes) 2a02: df40 a:5::3 --»> 2a02:df40:a:5::2

1480 bytes from 2a02:df40:a:5::2, icmp_seq=0 hlim=64 time=1.340 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=1 hlim=64 time=1.166 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=2 hlim=64 time=2.091 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=3 hlim=64 time=l.235 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=4 hlim=64 time=1.438 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=5 hlim=64 time=7.077 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=6 hlim=64 time=2.441 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=7 hlim=64 time=1.316 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=8 hlim=64 time=1.159 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=9 hlim=64 time=1.236 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=10 hlim=64 time=1.471 ms

-—— 2a02:df40:a:5::2 ping6 statistics --—-
13 packets transmitted, 11 packets received, 0% packet Tloss
round-trip min/avg/max/std-dev = 1.159/1.997/7.077,/1.653 ms
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IPV4 CEF Pasif iken Hat bos durumda parcalayarak veri iletimi

imaster’}
gokhan. yaman@KULE_MEED UST—rel> p1ng routing-instance karel 10.1.77.134
PING 10.1.77.134 (10.1. 134} ata bytes

64 bytes frum lD.l.??.134. icmp_seq=0 ttl=255 Time=1.256 ms
64 bytes from 10.1.77.134: icmp_seg=1l tt1=255 Time=1.169 ms
64 bytes from 10.1.77.134: icmp_seq=2 tt1=255 time=1.142 ms
64 bytes from 10.1.77.134: icmp_seq=3 tt1=255 time=1.192 ms
64 bytes from 10.1.77.134: icmp_seg=4 tt1=255 Time=1l.272 ms
64 bytes from 10.1.77.134: icmp_seq=5 tt1=255 time=1.190 ms
64 bytes from 10.1.77.134: icmp_seq=0 ttl1=255 time=1.146 ms
64 bytes from 10.1.77.134: icmp_seg=7 tt1=255 Time=1l.291 ms
64 bytes from 10.1.77.134: icmp_seq=8 ttl1=255 time=1.279 ms
64 bytes from 10.1.77.134: jcmp_seq=9 tt1=255 time=1.238 ms
64 bytes from 10.1.77.134: icmp_seg=10 tt1=255 Time=1.150 ms

AC

--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.142,/1.211/1.291,/0.055 ms

IPV4 CEF Pasif iken Hat bos durumda Parcalamayarak veri iletimi

{master}

gokhan. yaman@kKULE_M320- usT- rel> ping routing-instance karel 10.1.77.134 size 1472 do-not-fragment
PING 10.1.77.134 (10.1.7 134) 1472 data bytes

1480 bytes from 10. .134. icmp_seq=0 ttl=255 time=1.939 ms
1480 bytes from 10. .134: dicmp_seqg=l ttl=255 time=l.858 ms
1480 bytes from 10. .134: icmp_seg=2 ttl=255 time=1.881 ms
1480 bytes from 10. .134: icmp_seq=3 ttl=255 time=1.991 ms
1480 bytes from 10. .134: icmp_seqg=4 ttl=255 time=1.832 ms
1480 bytes from 10. .134: dcmp_seq=5 ttl=255 time=1.911 ms
1480 bytes from 10. .134: icmp_seq=6 ttl=255 time=1l.586 ms
1480 bytes from 10. .134: icmp_seqg=7 ttl=255 time=1l.881 ms
1480 bytes from 10. .134: icmp_seq=8 ttl=255 time=1.933 ms
1480 bytes from 10. .134: icmp_seq=9 ttl=255 time=1.967 ms
1480 bytes from 10. .134: dcmp_seq=10 tt1=255 time=1.857 ms
AC

--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.832/1.905,/1.991,/0.049 ms
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IPV4 CEF Pasif iken Hat Dolu kullanilirken parcalayarak veri iletimi

{master}
gokhan. yaman@KULE_MEED UST—rel> p1ng routing-instance karel 10.1.77.134
PING 10.1.77.134 (10.1.77.134): ata bytes

64 bytes frum 10.1. ??.134. icmp_seq=0 tt]=255 time=7.834 ms
64 bytes from 10.1.77.134: icmp_seg=1l ttl=255 time=7.617 ms
64 bytes from 10.1.77.134: dicmp_seqg=2 tt1=255 time=6.470 ms
64 bytes from 10.1.77.134: icmp_seqg=3 Tt1=255 time=7.611 ms
64 bytes from 10.1.77.134: icmp_seg=4 Tt1=255 time=8.811 ms
64 bytes from 10.1.77.134: icmp_seqg=5 TTt1=255 time=1.683 ms
64 bytes from 10.1.77.134: icmp_seg=6 Tt1=255 time=5.595 ms
64 bytes from 10.1.77.134: dicmp_seq=7 tt1=255 time=6.442 ms
64 bytes from 10.1.77.134: icmp_seq=8 ttl=255 time=5.967 ms
64 bytes from 10.1.77.134: dicmp_seqg=9 tt1=255 time=6.707 ms
64 bytes from 10.1.77.134: dicmp_seg=10 ttl1=255 time=5.170 ms

M
--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.683/6.355/8.811,/1.796 ms
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IPV4 CEF Pasif iken Hat Dolu kullanilirken parcalamayarak veri iletimi

{master}

gokhan. yaman@KULE_M320-UsT-rel= ping routing-instance karel 10.1.77.134 size 1472 do-not-fragment
PING 10.1.77.134 (10.1.7 .134) 1472 data bytes

1480 bytes from 10. .134. icmp_seqg=0 ttl=235 time=6.285 ms
1480 bytes from 10. .134: jcmp_seg=l ttl=255 time=4.951 ms
1480 bytes from 10. .134: dcmp_seg=2 ttl=255 time=8.643 ms
1480 bytes from 10. L134: dcmp_seg=3 ttl=255 time=5.842 ms
1480 bytes from 10. .134: dicmp_seg=4 ttl=255 time=7.021 ms
1480 bytes from 10. .134: dcmp_seg=5 ttl=255 time=5.124 ms
1480 bytes from 10. .134: icmp_seg=6 ttl=255 time=8.305 ms
1480 bytes from 10. L134: dcmp_seg=7 ttl=255 time=6.423 ms
1480 bytes from 10. .134: dcmp_seg=8 ttl=255 time=3.972 ms
1480 bytes from 10. L134: dcmp_seg=9 ttl=255 time=5.031 ms
1480 bytes from 10. .134: dcmp_seq=10 ttl=255 time=7.900 ms
AL

--- 10.1.77.134 ping statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/stddev = 3.972/6.318/8.643,/1.447 ms
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IPVV6 CEF Pasif iken Hat bos durumda pargalayarak veri iletimi

{master’}
gokhan. yaman@KULE_M320-UST-rel> ping routing—instance karel 2a02:df40:a:5::2
PINGG(56=40+8+8 bytes) 2a02:df40:a:5::3 --> 2a02:df40:a:5::2

16 bytes from 2a02:df40:a:5::2, icmp_seq=0 hlim=64 time=0.711 ms
16 bytes from 2a02:df40:a:5::2, icmp_seq=1 hlim=64 time=0.412 ms
16 bytes from 2a02:df40:a:5::2, icmp_seq=2 hlim=64 time=0.614 ms
16 bytes from 2a02:df40:a:5::2, icmp_seg=3 hlim=64 time=0.649 ms
16 bytes from 2a02:df40:a:5::2, icmp_seq=4 hlim=64 time=0.587 ms
16 bytes from 2a02:df40:a:5::2, icmp_seq=5 hlim=64 time=0.631 ms
16 bytes from 2a02:df40:a3:5::2, icmp_seq=6 hlim=64 time=0.563 ms
16 bytes from 2a02:df40:a3:5::2, icmp_seq=7 hlim=64 time=0.424 ms
16 bytes from 2a02:df40:a3:5::2, icmp_seq=8 hlim=64 time=0.546 ms
16 bytes from 2a02:df40:a3:5::2, icmp_seq=9 hlim=64 time=0.650 ms
16 bytes from 2a02:df40:a:5::2, icmp_seq=10 hlim=64 time=0.654 ms

ML

--- 2a02:df40:a:5::2 pingdé statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/std-dev = 0.412/0. 586/0.711,/0.090 ms

IPV6 CEF Pasif iken Hat bos durumda parcalamayarak veri iletimi

gokhan. yaman@kULE_M320-UST-re0> ping rout1ng instance karel 2a02:df40:a:5::2 size 1472 do-not-fragment
PINGO(1520=40+8+1472 bytes) 2a02:dfd0:a:5::3 --> 2a02:df40:a:5::2

1480 bytes from 2a02:dT40:a:5::2, jcmp_seq=0 hlim=64 time=l.258 ms
1480 bytes from 2a02:df40:a:5::2, jcmp_seg=l hlim=64 time=1.143 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=2 hlim=64 time=1.639 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=3 hlim=64 time=1.272 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=4 hlim=64 time=1.309 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=5 hlim=64 time=1.386 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=6 hlim=64 time=1.198 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=7 hlim=64 time=1.276 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=8 hlim=64 time=1.182 ms
1480 bytes from 2a02:df40:a:5::2, fcmp_seq=9 hlim=64 time=1.231 ms

1480 bytes from 2a02:df40:a:5::2, icmp_seq=10 hlim=64 time=1.416 ms

--- 2a02:df40:a:5::2 ping6 statistics ---
11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max,/std-dev = 1.143/1.301/1.639,/0.132 ms
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IPV6 CEF Pasif iken Hat Dolu durumda parcalayarak veri iletimi

{master}

gokhan. yaman@kKULE_M320-UsT-rel> ping routing—instance karel 2a02:df40:a3:5::2
PINGE(56—4D+E+E bytes) 2a02 df40 a:5::3 --> 2a02:df40:a:5::2

16 bytes from 2a02:df40:a: » Temp_ seq—D h1im=64 time=2.057 ms
16 bytes from 2ad2:df40: icmp_seq=1 hlim=64 time=5.308 ms
16 bytes from 2a02:df40: icmp_seq=2 hlim=64 time=2.328 ms
16 bytes from 2a02:df40: icmp_seq=3 hlim=64 time=7.148 ms
16 bytes from 2a02:df40: icmp_seq=4 hlim=64 time=3.505 ms
16 bytes from 2a02:df40: icmp_seq=5 hlim=64 time=4.007 ms
16 bytes from 2a02:df40: icmp_seq=6 hlim=64 time=5.790 ms
16 bytes from 2a02:df40: icmp_seq=7 hlim=64 time=4.211 ms
16 bytes from 2ad2:df40: icmp_seq=8 hlim=64 time=2.084 ms
16 bytes from 2a02:df40: icmp_seq=9 hlim=64 time=3.552 ms
16 bytes from 2a02:df40: icmp_seq=10 hlim=64 Time=4.753 ms
AL

--- 2a02:df40:a3:5::2 ping6é statistics ---

11 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/std-dev = 2.057/4.158/7.148/1.637 ms
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IPV6 CEF Pasif iken Hat Dolu durumda parc¢alamayarak veri iletimi

gokhan. yaman@KULE_M320-UsST-re0> ping rout1ng—instance karel 2a02:df40:a:5::2 size 1472 do-not-fragment
PINGO(1520=40+8+1472 bytes) 2a02:dfd0:a:5::3 --> 2a02:df40:a:5::2

1480 bytes from 2a02:df40:a:5::2, Jcmp_ seq—O hlim=64 time=1.305 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seq=1l hlim=64 time=1.272 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=2 hlim=64 time=1.155 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=3 hlim=64 time=1.154 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=4 hlim=64 time=1.258 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=5 hlim=64 time=2.639 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=6 hlim=64 time=1.289 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=7 hlim=64 time=1.319 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=8 hlim=64 time=1.274 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=9 hlim=64 time=1.187 ms
1480 bytes from 2a02:df40:a:5::2, icmp_seg=10 hlim=64 time=1.301 ms

AC

--- 2a02:df40:a:5::2 pingé statistics ---

12 packets transmitted, 11 packets received, 0% packet loss
round-trip min/avg/max/std-dev = 1.154/1.378,/2.639,/0.403 ms
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Internete ¢itkamama, network printer sorunlari giderme,
giinliik sistem odasi kontrolii. Windows imaj, encryption
& description uygulamalari. Eski bilgisayardan yeni
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kurumsal firmalarin iiriin temininde ikili diyaloglarda
bulunmak. Problemli veya arizali {irliniin tamirini ve
testini yaparak son kullanict1 asamasina getirmek.
DIAlux programinda proje bazinda aydinlatma ¢izimleri
yaparak en iyi 151k seviyesini elde etmek. Proteus
programinda devre tasarlayip gelistirmek. Assembleon
MG-1R smd dizgi makinalarinda operator egitiminde
bulunmak ve gerektiginde destek vererek makinada {iriin
dizdirilmesinde gorev almak.

Sirketin yeni tasindig1 lokasyondaki cihazlarin tiimiiniin
isletim  sistemlerini  kurmak, ag baglantilarim
gerceklestirmek. Printer ve 3th party yazilim kurulumu
ve destegi.

Morten Bilgi ve fletisim Hzimetleri LTD (BT Egitim)
CCNA R&S (Cisco Certified Network Associate
Routing & Switching)

Yildiz Teknik Universitesi - 6. iltek Giinleri

Seminer - Bilim Kongresi

English Fast
Kurs - Ingilizce Egitimi
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Bilgisayar Bilgisi

Microsoft Windows Isletim Sistemleri
(Windows 7, 8, Vista, XP)
Microsoft Office
(Word, Excel, Power Point, Outlook)
Open Office
Multisim
Proteus
DIAlux
Cad2cad
MPLab
Pickit2
PowerLed
QLumEdit
Cisco Packet Tracert
Putty
Ping Plotter
Wireshark
Securecrt
Linux Basic
SQL
Tez ve Proje
2011 Lisans Tezi — Hali¢c Universitesi
Isitme cihazlar1 ve biyonik kulagin incelenmesi, isitme
cthazinin gerceklenmesi.

Referanslar

Mustafa Ocak
IETT Mali Isler Daire Baskani
Telefon:(533)7245030
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11.07.1988 Istanbul dogumluyum. ilk, orta, lise ve iiniversite dgrenimimi
Istanbul’da tamamladim. 2007 yilinda Dr. Sadik Ahmet Lisesi (Y.D.A.), 2011 yilinda
ise Hali¢ Universitesi “Elektronik ve Haberlesme Miihendisligi” lisans programindan
mezun oldum. 2008 yilindan bu yana Anadolu Universitesi Agik 6gretim fakiiltesi
“isletme” lisans programina devam etmekteyim. Bunun yam sira elektronik, dil ve
kisisel gelisim {izerine seminer ve kurslara katildim.

Cevremde saygili, kendine 6zgiliveni olan, uyumlu, planli yasamayi seven,
basladig1 isi en iyi sekilde bitirmeyi hedefleyen, kriz anlarinda soguk kanliligini
kaybetmeden ¢0ziim iiretebilen biri olarak tanmirim. Takim ¢alismasinda
cocuklugumdan beri lider vasfiyla 6ne ¢ikmasini bilen, agir islerden korkmayan,
hedeflerine ulagsmasini bilen, enerjisini ve performansim siirekli yenileyen biriyim.
Giglii iletisim yapimin yaninda, bilgisayari etkin kullanabilen, verimlilik ve etkinlik
prensibiyle sonu¢ odakli g¢alisan, motivasyonunu takim arkadaglarina iletebilen,
sistemli ¢alismay1 kendine ilke edinmis bir kisi olarak size ¢ok faydali olacagima
inantyorum.

Ozgegmisim, kisisel bilgilerim, kazanmis oldugum is deneyimlerim ve aldigim
egitimler tarihleri ile birlikte bilgilerinize sunulmustur.

Cert

Has been presented to
GOKHAN YAMAN

On successful completion of the authorized
Cisco training course

Interconnecting Cisco Networking Devices Part 1 (ICND1)
Date: October 24, 2014
er: Morten Bilgi ve lletisim Hizmetleri LTD
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Rachel D. Forke ASKIN CAKIR
Director, Worldwide Learning Partner Channels Certified Cisco Systems Instructor

Certificate number. 259590

Certificat

Has been presented to
GOKHAN YAMAN

On successful completion of the authorized
Cisco training course
Interconnecting Cisco Networking Devices Part 2 (ICND2)

Date: December 5, 2014
Learning Partner: Morten Bilgi ve lletisim Hizmetleri LTD
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Rachel D. Forke ASKIN CAKIR
Director, Worldwide Leaming Partner Channels Certified Cisco Systems Instructor

Certificate number. 269461
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