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Jaringan Komunikasi Data

E-Learning

" ANA

Presents:

Infrastructure and QoS Performance
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Outline

« Perangkat Jaringan
« Connector & Cabling
« Quality of Service
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Perangkat Jaringan
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Perangkat LAN
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¢ Repeater
¢ Hub
¢ Switch
¢ Bridge
¢ Router
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Devices

Hub
| Ethernet Switch |

— —

Hub melakukan fungsi:
Sebagai konsentrator

Pada aktif hub dapat menjadi
multiport repeater

Bekerja pada layer 1 model OSI
(melihat sinyal pada level bit)

VAY .
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Devices

Repeater

| Ethernet Switch |

=

(1 Se

Fungsi utama repeater adalah

menerima sinyal dari satu segmen
kabel LAN dan memancarkannya
kembali dengan kekuatan yang sama
dengan sinyal asli pada segmen (satu
atau lebih) kabel LAN yang lain.

Repeater beroperasi pada Physical
layer dalam model jaringan OSI.

VAY .




Devices

Bridge Kemampuan Bridge antara lain:

O Semua kemampuan repeater
terdapat pada Bridge.

O Menghubungkan dua segmen dan
regenerate signal pada level paket

O Berfungsi pada Data Link Layer
(melihat sinyal melalui MAC
Addressnya)

O Menghubungkan media fisik
berbeda seperti twisted pair
dengan coaxial ethernet.

O Menghubungkan antar segmen
jaringan berbeda seperti ethernet
dan token ring. <

| Ethernet Switch |

L
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Devices

Switch

Fungsi Switch:
Sebagai konsentrator

Sebagai multiport bridge

M i Bekerja pada layer 2 OSI (melihat

sinyal melalui MAC Address)

VAY .
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Router

| Ethernet Switch |

—

Devices

(1 )8¢

Kemampuan router antara lain:

Membagi segmen jaringan yang besar menjadi
segmen yang kecil-kecil.

Memfilter dan mengisolasi trafik.

Menghubungkan segman jaringan yang
berbeda topologi dan metode akses.

Dapat melalukan routing paket dengan
shorthest path, dari banyak pilihan jalur.
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NIC, Repeater, & Hub
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P The First LAN P

Untuk menghubungkan dua komputer, harus
Install sebuah NIC pada setiap komputer.

# Hubungkan komputer dengan kabel
crossover (Tx pengirim = Rx penerima)

h
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NICs, Repeaters, & Hubs

Repeaters dapat
digunakan untuk
meningkatkan jarak
tempuh sinyal
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NICs, Repeaters, & Hubs
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Penggunaan repeater hanya terbatas untuk 2
komputer

Bagaimana jika ingin
menghubungkan 3 atau lebih
komputer dalam jaringan?

Perangkat apa yang
dibutuhkan?

<
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NICs, Repeaters, & Hubs

" ANA

A multi-port repeater!
Atau

Hub
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A Dilemmal!l Saat jaringan diperluas, akan

terbentuk cascade hubs.
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‘ Broadcasts Semua hub memforward semua

traffic ke semua perangkat
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Jadi jika Host 1 ingin melakukan ping

BrOadca S{S Host 2, semua perangkat akan
> melihat paket ping yang dikirimkan.
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Semua host akan menerima paket ping request dari »

host 1, tapi hanya host 2 yang akan menjawab  » > »

<

|Ik |Ik |Il
| Ly

h



NV
4 <

d Untuk mengurangi jumlah traffik, mulai
Br' 8e digunakan bridges untuk memfilter
paket berdasar alamat MAC
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Sekarang, jika Host 1 melakukan ping
ke Host 2, maka hanya semua host

dalam satu LAN segment yang melihat
paket ping. Bridges stop the ping.
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. Sebuah switch (multi-port bridge),
Switch  secara efektif menggantikan keempat
bridge yang digunakan.

&

>

VAY .




. Keunggulan lain yaitu setiap LAN
SWltCh segment akan memperoleh dedicated
bandwidth.

10 Mb

The Cloud




Sebuah switch tidak bisa menghentikan
paket ping yang ditujukan pada LAN
segment yang berbeda, sehingga

ditujukan ke semua port dari switch.
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SWitCh Perangkat apa yang bisa
> memperbaikinya?
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Routers memfilter traffic berdasarkan
Router alamat IP, dimana alamat IP akan
> memberitahu router segment mana yang

harus dituju oleh paket ping.
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Host

NIC
Card

Devices Function At Layers

Jadi, dapat diambil
kesimpulan, bahwa
Presentation] suatu perangkat tidak
hanya bekerja pada
layernya sendiri, tapi
Transport juga layer dibawahnya

Application

Session

Network | s

Data Link | | &==7 i

Physical | s? [ i

VAy .
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Host

NIC
Card

Devices Function At Layers

— Contoh, sebuah router
Application | 43k perangkat layer 3

Presentation! tetapi juga menggunakan
MAC addresses (layer 2)

dan melakukan repeat
Transport signal (layer 1)

Session

Network | s

DataLink || &7 00

Physical | s? [ i
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Medium Type

Guided Media
1. Twisted pair (10 Hz - 100 MHz)
2. Kabel koaksial (1 kHz — 1 GHZz)
3. Serat optik (100 — 1000 THz)

Unguided Media
1. Radio
2. Gelombang Mikro

VAY .




Media Fisik Jaringan

> Terdapat beberapa media yang sering digunakan dalam mentransmisikan data
dari node-1 ke node yang lain, diantaranya:

1) Twisted Pair
2) Coaxial Cabel
3) Optic Fiber

4) Wireless

COPPER
WIRE

INSULATION
COPPER MESH
QUTSIDE INSULATION

COPPER MESH
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Media Fisik Jaringan
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twist

—Separately insulated lengzth
—Twisted together ’,,,J
—Often ""bundled’ into cables
—Usually installed in bhuildinge
during construction (@) Twisted pair

v

Outer sheath
Outer conductonr -

Insulatior

Inmnner
conductor

A\

—uter conductor is hraided shield
Inner conductor is solid metal
—Separated by insulating mmaterial
—Covered by paddings

(b)) Coaxial cable

Jacket
Core Cladding

<

—— —— o~

o ™
.
—CGlass or plastic core f—\]l‘g]e of Avmgle f}l
—I.aser or light emmitting diode Light at less than incidence reflection
—Specially designed jacket ciritical angle is

—5Smmall size and weigshit absorbed in jacket

() Optical fiber
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Twisted Pair

p»

UTP = Unshielded twisted pair

FTP = Foil twisted pair
SSTP = Shielded screen twisted pair

> Attenuation (dB per 100 m) Near-end Crosstalk (dB) 0:0 Tabel di Samplng
Frequency Category 3 Category 5 Category 3 Category 5 . . -
(MHz) uTP uTP 150-0hm STP UTP uTP 150-0hm STP menunJUKkan k|ne|’Ja
e UTP kategori 3, 5,
16 13.1 8.2 44 23 44 50.4 dan STP
25 104 6.2 41 473
- — < Skema pengkabelan
baru berada pada
et | “Ciaen | | i | “ClmE level yang lebih
Bandwidth | 16 MHz 100 MHz 100 MHz 200 MHz 600 MHz tinggi’ yaitu kategori
Cable Type UTP UTP/FTP UTP/FTP UTP/FTP SSTP
Link Cost 0.7 1 1.2 1.5 2.2 5E (enhanced)’ 6’
(Cat 5=1) dan 7

<




Twisted Pair

Jacket
* Braided Shield

* Foil Shield  Twisted Pairs

\4
" ANA

» Speed and throughput: 0 - 100 Mbps
» Cost: Moderate

* Media and connector size: Medium to Large
» Maximum cable length: 100m

VAY .
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Twisted Pair

Twisted Pair
Outer Jacket ¢

v

" ANA

Color-Coded
<« Plastic
Insulation

« Speed and throughput: 10 - 100 - 1000 Mbps (depending on the quality/category of cable)
Cost: Least Expensive

» Media and connector size: Small

« Maximum cable length: 100m

G
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Twisted Pair
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> Hub/Concentrator

I Workstation
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Twisted Pair
> Crossover-Kabel

zur Verbindung zweier Hubs
normale 1:1- Crossover-
Verbindung Yerbindung
Straight-through Cable
H I Uplink H I
4 | | "m g |

Rx+ Tx+ Rx+
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Crossover

cahle
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Twisted Pair

Crossover Cable
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Fins & 5, 7 and 8§
ame nol usad

Pns 4, 57 and 8
are not Lsed

Pin number Wire Color

Crossed-Over

Pin 1 ==> Drangc/White
Pin 2 ==> Orange

Pin 3 ==> GreeniWhite
Pin 4 === Blue

Fin 5 ==> Bluef¥hite
Pin 6 ==> Green

Pin 7 ==> Brown/White
Pin & ==> Brown

8




Twisted Pair
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RJ-45-t0-RJ-45 ——
é Rollover Cable |] - “ = |] - “ -
RJ-45-to-DB-9 Adapter PEPRDTI
labeled TERMINAL
« PCs require an RJ-45 to DB-9 or RJ-45 to DB-25 adapter. ‘ ' ' '
= COM port settings are 9600 bps, 8 data bits, no parity, 1 stop bit, no flow control. | |
« This provides out-of-band console access. MaddBdl d

« AUX switch port may be used for a modem-connected console.




Twisted Pair
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VTLANS LAN TEST

HETWORK MODULAR CABALE TESTER

T —— e —_—— g« £

VTLAN3
TERMINATOR

TESY PIN-OUT INDICATOR

AEEEEERER
123485687806
SSSEEEEES

A AUTO
A manNuAL OFF on

10BASE.T TOKEN RING
RJ4S/RIT1 ATAT 258A
EIA/TIA 568
BNC COAX CABLE

NOT FOR LIVE CIRCUITS
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Penggunaan

Straight-Through Cable
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Coaxial Cable

> «arakteristik :

1.

0 NOoO kW

Terdiri dari 2 konduktor dengan konstruksi yang berbeda
dengan twisted pair

Konduktor dalam ditahan oleh beberapa cincin insulasi atau
bahan dielektrik padat, konduktor luar ditutup dengan jaket

Diameter 1-2,5 cm, kapasitas 10.000 kanal suara
Spektrum dapat mencapai 500 MHz

Laju data ratusan Mbps untuk jarak 1 km

Jarak antar repeater 1 km

Aplikasi: distribusi TV, SLJJ, LAN

Lebih tahan terhadap interferensi dan crosstalk dibanding <
twisted pair, jarak jangkauan lebih jauh

VAY .




Coaxial Cable

Outer Jacket
¢ Braided Copper Shielding

¢ Copper Conductor

Plastic Insulation

BNC Connector —>» -

* Speed and throughput: 10 - 100 Mbps
« Cost: Inexpensive

* Media and connector size: Medium

* Maximum cable length: 500m

VAY .




Coaxial Cable
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MODE

Input pulse

Serat Optik

Input pulse

Input pulse

(a) Step-index multimode

o —

»

(b) Graded-index multimode

(c) Single mode

Output pulse

Output pulse

A
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Serat Optik

&

>

Beberapa hal yang dapat menurunkan kualitas Optik :
1. Scattering
2. Bending
3. Splicing

" ANA
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Serat Optik

» Scattering

" ANA
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» Splicing
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Serat Optik

A A

62.5 Micron 50 Micron

Light Lost
e —]
ll.
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» Fiber End Face
Finished

Serat Optik

Flat: Finish causes light to be

reflected back into the fiber

due to a step in the refractive
index caused by the glass-air-

glass interface.

Angle: Polish connectors
cause the reflection to
exit the core and
dissipate in the cladding.

Physical Contact (PC):
Finish minimizes
backreflection due to the
very small refractive index
discontinuity.

Ultra: Polish connector
finish uses several
grades of polishing film to
achieve an untra-smooth
surface.

Flat Finish

Air Gap

Angled Finish

Angled Surfaces Touch

Round Finish

Physical Contact

Ultra-fine Round Finish

Physical Contact

VAY .
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Wireless

&

p Transmisi Wireless :
1. Pengiriman dan penerimaan sinyal dilakukan dengan antena
2. Frekuensi
v' Gelombang mikro: 2 - 40 GHz
v Radio broadcast: 30 MHz - 1 GHz
v Infra merah: 3.101 — 2.10%4 Hz
3. Gelombang mikro terestrial
v' Antena microwave yang umum adalah piringan parabola
v Diameter parabola 3 m

" ANA

v Jarak maksimum d =7,14vKh <

VAY .
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Wireless

p»

» Perambatan Wireless

v

Band Frequency Range Free-Space Propagation Characteristics Typical Use
"I-'n"awhnglh RanEe

ELF {extremely low 30 to 300 He 10,000 to 1000 km GwW Power hine frequencies, used by some home

[requency) control systems.
WF (voice frequency) 300t 3000 Hz A0 b 1060 o oW Used by the tel ephone system for analog

subscriber lines.

VLF (verv low 3o 30 kHz 100 o 10 km GW low attenuation davy and mght; high Long-range navigation, submaring

[regquency) atmospheric noise level Communica ion
LF {low frequency) 30 o 300 kHz 10t 1 km GW, slightly less reliable than WLF, Long-range navigalion, maring commuinication

absorption in dastine

tadio beacons

MF {medium frequency)

Tt 3000 kHz

1000 o 1080 m

GW and night 5W; attenuation low at
night, high in day; atmospheric noise

haritime radio; direction lnding; 4 M
broadeasting.

HF {high [requency) 3 to 30 MHz 100 to 10 m SW. quality varies with time of day, Aometeur radho;, international broadeasting,
season, and [requency. military commumication; long-distance aircralt
and ship commum cation
WVHF (very high 30 to 300 MHz 10w 1 m LOS: scattering becawse of temperature WVHF television, FM broadcast and two-way
[requency) INVE TS0, COSMIC Nose radic, AM aircrall communication, arcralt
navi gational ads
LTHF {ultra hagh J0R00 b 3000 MHz 1O b 100 e LOS: cosnmae nodse THF television; cellular tel ephone; radar,

[requency)

microwaye links; personal communications
SYELENS

SHF (super high 3o 30 GHe 10t 1 cm LOS; rainfall attenuation above 10 GHaz; Satellite communication; radar; terrestrial
frequency) atmospheric attenvation duve to oxygen and | microwave links; wireless local loop
waler Wl [N ‘
EHF {extremel v high 30 o 300 GHz 100 o 1 mm LOS: atmosphenc attenuation due to Expernimental, wireless local loop

[requency)

oy gen and waler vapor

Infrared

300 GHz to 400 THz

1 mm to TH0 nm

LOS

Infrared LANS, consumer electronic applications

Wisible light

400 THz to 900 THz

T nm o 330 nm

LOS

Ciptical communication

>




Quality Of Service (QoS)
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Why Quality of Service (QoS)?

Definition:
QoS is the concept for specifying how “good” the
offered services are.

= .Concept:

Quality of service is a concept based on the statement
that not all applications need the same performance
from the system/network over which they run.

Thus, applications may indicate their specific
requirements to the network, including cost, before <«
they actually start transmitting data.

h
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Major Parameters Defining QoS

Throughput — the total amount of work completed
during a specific time interval.

Delay — the elapsed time from when a request

is first submitted to when the desired result is
produced.

Jitter — the delays that occur during playback
of a stream.

Reliability — how errors are handled during
transmission and processing of continuous media. <

T.Sharon-A.Frank

h

VAY .
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Communication QoS Parameters

" ANA

 Average Throughput (bit rate, bandwidth)
e Burstiness (average to peak ratio)

Minimum/Maximum transit (delay)
v Important for response time and RT perception

 Maximum lJitter (delay variance),
v Important for synchronization

e Reliability
v’ Acceptable bit error rate
v’ Acceptable packet error rate <

VAY .
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N Throughput

" ANA

Rate rata — rata suatu message atau paket sukses terkirim
pada kanal komunikasi, satuan bps

Jumlah paket sukses selama pengamatan x ukuran paket x 8

Lama pengamatan

VAY .
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Delay in packet-switched networks (1)
>

" ANA

nodal processing:
v' check bit errors
v' determine output link

Packets experience delay
on end-to-end path

* four sources of delay ¢ queuing

at each hop: v’ time waiting at output link
for transmission

v" depends on congestion

ion level of router
<—propagation—>
+——>

processing  queueing

transmis

VAY .
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Delay in packet-switched networks (2)

Transmission delay:
R =link bandwidth (bps)
e L =packetlength (bits)

* time to send bits into link
= L/R

’rmnsmussuon

Propagation delay:

* d =length of physical link

e s=propagation speed in
medium (~2x108 m/sec)

e propagation delay = d/s

<_pr'opaga‘r|on —

nodal
processing  queueing

T.Sharon-A.Frank

Note: s and R are very
different quantities!

A
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Packet loss pada jaringan

« Kapan packet loss pada jaringan terjadi?
- Ketika trafik pada router sangat padat
+ Buffer pada router penuh
+ Tanpa prioritas : paket yang baru datang akan di-drop/ dibuang

Ketika jumlah hop yang dilalui terlalu banyak
+ Pada IP header terdapat parameter TTL {time to live)

+ TTL berisi jumlah hop yang boleh dilalui paket sampai ke tujuan. Setiap sampai
di suatu hop angka TTL dikurangi 1.

+ Jika jumlah hop yang dilewati sudah melebihi angka dalam TTL, maka paket
dibuang. Delay dianggap sudah terlalu lama dan kemungkinan ada kesalahan
pada routing

Hop-1 —{ Hop-2 —{ Hop-3 [—{ Hop-4 —{ Hop-5
R [ (=) (=] (| N —
TTL =46 TTL =6 TTL =5 TTL =4 TTL =3 TTL =2
E— 1 1 [ 1 N
TTL =3 TTL =3 TTL =2 TTL=1 TTL =0 Packet dibuang

Committed 2 7L By Sri P. Rahayu/690610 13
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Jitter

> Jitter atau juga disebut variasi delay
Contoh :

Paket Number
0 0 20 20

" ANA

1 1 21 20
2 2 22 20
3 3 23 20

Paket Number
0 0 10 10

<
1 1 13 12 <
2 2 11 9 : >
3 3 17 14 »

h
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Paket Kirim Terima Paket Kirim Terima
' & Number Number
1 0 1 1 0 1
2 10 11 2 10 15
3 20 21 3 20 27

- 00.00.01 00.00.00 - 00.00.01 Ficet oack e
First packet e 00.00.10
.| 00.00.11 000010 1, 00.00.15 m" @
= Second packet 00.00.20 R pac 0.00,20 <
00.00.21 o 00.00.27
0.00.30
1 00.00.30 —
00.00.31 00.00.37 F
Flow Y
Flow Arrive and play time Send time

Arrive and play time Send time

>y
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Dikirim: 0110001011
Diterima: 0010101001
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