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Bus Topdogy

e

Star Topdogy

Ring Topology

Tree Topology

tesh Topdogy

S
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Hybrid Topology
[example: combination of
Star topology and Bus topology

Fully Conneded Topdogy

Modes @ —— Branches



0SI Model
Data unit Layer
7. Application
Data 6. Presentation
Host
layers 5. SEession
Segment (4. Transport
Packet 3. Network
Media _
Frame 2. Data Link
layers
Bit 1. Physica

Function

Metwork process to
application

Data representation
and encryption

Interhost
communication

End-to-end
connections and
reliability

Path determination

and logical addressing

Physical addressing

Media, signal and
binary transmission



Interprocessor Processors
distance located in same
1m Square meter
10m Room
100 m Building
1 km Campus
10 km City
100 km Country
1000 km Continent
10,000 km Planet

Example

Personal area network

> Local area network

Metropolitan area network

> Wide area network

The Internet
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Bandwidth adbi ki

Ol (105 b Blsy Gy osls JET Cruéyb

56 kbit/s Modem / Dialup
1.5 Mbit/s ADSL Lite

1.544 Mbit/s T1/DS1

10 Mbit/s Ethernet

11 Mbit/s Wireless 802.11b
44.736 Mbit/s T3/DS3

54 Mbit/s Wireless 802.11g
100 Mbit/s Fast Ethernet
155 Mbit/s 0OC3 (STM-1)
600 Mbit/s Wireless 802.11n
622 Mbit/s OC12 (STM-4)

1 Gbit/s Gigabit Ethernet
2.5 Gbit/s 0C48 (STM-16)
9.6 Gbit/s 0C192 (STM-64)
10 Gbit/s 10 Gigabit Ethernet

100 Ghit/s 100 Gigabit Ethernet
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Standard

TIA/EIA 568 A/B

Twisted-Pair Cabling Components
Optical Fiber Cabling Components
Terminates

Commercial Building Telecommunications Cabling Standard
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— | Horizontal cabling

Vertical
cabling

Work area

Telecommunications | Equipment Room

closet
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Recommended Cabling

Horizontal Vertical

100102 4-pair UTF cabling is recommended, as it has a relatively Fibre optic cable, although both more expensive more difficult to install than other
low cost and supports a range of applications. Enhanced types of cable, is the recommended transmission medium for backbone cabling,
Category 5 (CatbE) is the suggested minimum specification, as it because it offers high speed transmission, high bandwidih, and carries data over
will support data rates of up to 1 Gbps. Many new installations are  much greater distances than copper cable. It is also immune to electromagnetic
now employing Category 6 cabling to support current and future interference, and less likely to require replacement (fibre can also be used for
high-bandwidth applications. horizontal wiring runs exceeding 100 metras).

1500 2-pair STP is generally used for Token Ring applications, 1000 4-pair UTP cabling can also be used in short-to-medium distance vertical
although due to its extended bandwidth it can also be used for cabling in voice and data networks.

broadband video applications up to 300 MHz, or for 155-Mbps

ATM. 1500 2-pair STP can be used for Token Ring networks.

Coaxial cable is not recommended for horizontal wiring. 500 10Base? coaxial cable is recognised by the TIA/EIA standard as a suitable
choice for economical vertical wiring, but it is rarely, if ever, used in new

installations.
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Coaxial Jiks skR ) gniiks

Connector

Description

Twisted onto the cable
Used to create cable and satellite TV connections

Used to hook a cable modem to a broadband cable connection

Molded onto the cable

Used in 10Base2 Ethernet networks

DBI15 serial connector

Used in 10Base5 Ethernet networks
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Enhanced Category 5 Cable(350MHz)
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Category 7 Cable
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Most common cable categories

Category

Bandwidth

Applications

Cat1

0.4 MHz

Telephone and modem lines

Cat?

? MHz

Older terminal systems. e.g. IBM 32710

Cat3

16NMHz

10BASE-T and 100BASE-T4 Ethernet

Catd

20MHz

16 Mbit/s Token Ring

Cats

100MHz

100BASE-TX & 1000BASE-T Ethernet

Catbe

100MHz

100BASE-TX & 1000BASE-T Ethernet

Cath

250MHz

1000BASE-T Ethernet

Catbe

250MHz (500MHz according to
some)

10GBASE-T {under development) Ethernet

Catba

500MHz

10GBASE-T {under development) Ethernet

Cat?

G00MHz

Mo applications yet.

Catva

1200MHz

Telephaone, CATV, 1000BASE-T in the
same cable.

Catd

1200MHz

Under development, no applications yet.
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|Connectnr

Description

RJ-11

Has 4 connectors
Supports up to 2 pairs of wires
Uses a locking tab to keep connector secure 1n outlet

Used primarily for telephone wiring

RJ-45

Has § connectors
Supports up to 4 pairs of wires
Uses a locking tab to keep connector secure 1n outlet

Used for Ethernet and some token ring connections




T-568B (Standard) T-568A {Crossover)
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Category 5 Patch Cord

_

Specifications
* i mpedance: 100 ohm
* AWG: 24 for UTF, 26 for FTP
= NO. of Pairs: 4
* Cable Types: FTP/UTP. Stranded wire.
* Jacket Type: PVC
* Jacket Colors: Blue, Yellow, Green, Red, Grey
* Speed: EIA/TIA-568-A
» Standard: Category 5e standard




Flat Face Plate

2 Port Flat Face Plate Mounting Box(European type)

i 45 Degree Face Plate
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6 Port Flat Face Plate Mounting Box(us type)




Shuttered Face Plate
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Surface Mount Box

SMB + CAT-5¢ IDC Jack

SMB + CAT-6 KeyStone Jack

% ‘ ’

SMB + CAT-5e KeyStone Jack

A

S

SMB + CAT-6 Shielded KeyStone Jack

-»s

SMB + CAT-5e Shielded KeyStone Jack
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SMB + CAT-6A KeyStone Jack
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Fiber Optic §y6d sl
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Optical fiber cross-section
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Choosing a Fiber Cable

{| Cable Type

Application

Advantages

Tight Buffer

Premises

Makes rugged patch cords

Distribution

Premises

Small size for lots of fibers, inexpensive

Breakout

Premises

Rugged, easy to terminate, no hardware
needed

| Loose Tube

Outside
Plant

Rugged, gel or dry water-blocking

Armored

Outside
Plant

Prevents rodent damage

Ribbon

Outside
Plant

Highest fiber count for small size

S




Direct Burial

~+ Armor is desirable to protect the cable from

gophers, construction digging, etc.

+ Gel filling 1s a water barrier




Aerial Installation

o wire, or
® ¢ Self-supporting

— Images of self-supporting cable from
ericsson.net and Arcelect.com (link Ch
4p & 4Q)

¢+ OGW (Optical Ground Wire)
cables carry both electricity and
fiber optic signals
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Blown-In Fiber
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Used with single and multi-mode cabling
Keyed. bayonet-type connector

L

Also called a push in and twist connector
ST Connector :
Each wire has a separate connector

Nickel plated with a ceramic ferrule to insure
proper core alignment and prevent light ray

ey deflection

As part of the assembly process. it is necessary to

polish the exposed fiber tip to ensure that light is

passed on from one cable to the next with no

dispersion

®
®
»
.
L

Used with single- and multi-mode cabling

Push on. pull off connector type that uses a locking

SC Connector tab to maintain connection

Each wire has a separate connector
Uses a ceramic ferrule to insure proper core

°
— ' alignment and prevent light ray deflection

As part of the assembly process, it is necessary to
polish the exposed fiber tip

Pe0
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Used with single- and multi-mode cabling

Composed of a plastic connector with a locking

LC Connector tab. similar to a RJ-45 connector

YY"

A single connector with two ends keeps the two
cables in place

Uses a ceramic ferrule to insure proper core
alignment and prevent light ray deflection

Half the size of other fiber-optic connectors

Used with single and multi-mode cabling
Composed of a plastic connector with a locking
MT-RJ Connector tab

Uses metal guide pins to ensure it is properly
aligned
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A single connector with one end holds both cables
Uses a ceramic ferrule to insure proper core
alignment and prevent light ray deflection

X




SI9 el 30

A @S o 9 5095 pud iy @ o JLasl®

"éﬁﬁvum")'-“ﬁéksl)'? Sgo Fle 355 @ 9 dg0 JSumw pud Sl S9e JSuw
Lol 90 » SBOE ) aF sdwd Salice slo ) oSl DS W 5) 98 7 ®

l ST 3SC 9LC 3MT—Rj:_x.i.3Lo.¢xm|o..\.¢>__uo.3




Fiber Optic Patch Cord

SC to SC Patch Cord LC to LC Patch Cord




Fiber Optic Pig Tall
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LC Pigtail MT-RJ Pigtail




Fiber Optic Face Plate
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12 Duplex port F.O. Patch Panel 12 Core Expandable Cassette

Duplex Single Mode SC Coupler Duplex Multi Mode SC Coupler
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Splice Box
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http://www.utpnetworkcable.com/productsimages/cat5eshieldedkeystonejack_94023.jpg
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SX-KJMT-8600
4-Pair Termination Tool




PatchPanel
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1990s
ISA bus.

BNC connector (left) for use in coaxial-based 10base2 networks and

an 8P8C connector (right) for use in twisted pair-based 10baseT
networks.
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http://en.wikipedia.org/wiki/File:Network_card.jpg













host controller, host adapter, or Host Bus Adapter (HBA)
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o~ B T AN
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Qlogic 8Gb Quad Port FC HBA, x8 PCIe, LC multi-mode optic
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® ., Fiber Channel Host Bus Adapter

* 1Gbit/s, 2Gbit/s, 4Gbit/s, 8Gbit/s, 10Gbit/s and 20Gbit/s.
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SCSI Host Bus Adapter




Workstations

FC HBAs

Controller 1




The high-speed baddone ofthe network,
holding the centrd awitches and seners

This layer acts as a distribution point - al
lbuilr.iings wil connect to the natwork wa this
awer.

Distribution

Staffand student PCswil connectto the
Access netw orkthrough this Byer.
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PTMP ,Lixl :Multicast (Y

PTAP ,Lisl :Broadcast (Y

Inicast bA LIt cast EBroadcast
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Switching Table

Interface MAC Address

EO
EO
E1
E1

=

0260.8c01.1111
0260.8c01.2222
0260.ec01.3333
0260.8c01.4444

0260.8c01.1111

Ea

0260.8c01.2222

0260.ec01.3333

0260.8c01.4444




Content-addressable memory (CAM)
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0 The three members in the family, the CYNSE10512, 10256,
and 10128, provide address tables of 512k, 256k, and 128k
entries (18 Mbits, 9 Mbits, and 4.5 Mbits), respectively.
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Memory Buffering
L s ——
B Defined

+ Area of memory in a switch where destination and transmission data
are stored until it can be switched out the correct port.

B Two types
+ Port-based memory buffering

v’ packets are stored in a queue on each port

v possible for one packet to delay transmission of other packets because of a
busy destination port

+ Shared memory buffering

v" common memory buffering shared by all ports

v  allows packets to be RX on one port and TX out another port without changing
it to a different queue.
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Firewall Jlg yika

Firewall Internet
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Wireless
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Long wave length | - Short wave length

Low frequency High frequency

Low anargy High eneargy




108

Energy discharges
from atomic nuchei

(hard X-ray)
Medical applications 104
(soft X-ray)
0.01(10°)
0400 028
= g*‘“" jn.-nza
S| Blue 5491 § 040
Graen ?ﬂ.ETE
E Yellow | o
2 | Orange | 9385 0.70 .
= 9¢ | p.6a7 =
lo.710 1.50 -E'
s
3.00 g
=
550
Heat lamp
103
{1 mm)
104
Microwawve
radar
108
Television {1 m)
FM radio
AM radio

saurce: Christopbarson {2000) Gaosysfams



f - frequency, Hertz (Hz)

A - wavelength, meters (m)

E - photon energy, electron volts (ev)
c - speed of light, 3x108 m/sec

h - Planck’s constant, 4.1x10-1°> ev/Hz
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Implementation silslaly, ()
Expansion O3 oS (Y
Maintenance 03,5 laSs (Y

Troubleshooting Sbose (Y



ECC , IEEE

S Caps AM/FM (195 1 giam 13 (3iS g0 03kitwl RF zlgol | oummasr (sl 450 451 Juls 40 4
Nigduo oyauss [EEE 9 FCC bauwg puilss oyl

FCC = Federal Communications Commission
www.fcc.gov

IEEE = Institute of Electrical and Electronics Engineers
www.ieee.org
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54Mbps 5 GHz IEEE 802.11a 4
11Mbps 2.4GHz  IEEE 802.11 b &
54Mbps 2.4GHz IEEE 802.11g 4
300Mbps 5,24GHz IEEE 802.11n &



e S ot a0l 0,319

WiMax
.l 802.16 P25 S 3 lailwl 090 |ol.i
4 I1EEE 802.16 2003
10-66 GHz Fixed 108Mbps per sector LOS 5Km
4 I1EEE 802.16 2004
11 GHz Fixed 72Mbps per sector LOS 30Km

NLOS 5Km
4 IEEE 802.16 2006-¢
6 GHz Fixed,Mobile 35Mbps per sector LOS 60Km
N LOS 30Km
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wirelaess bridge mode
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Access Point (AP)
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SSID

Service Set Identifier
Logouds SO dod 9 4Suid I 45 Ll 4Sd I Gty b pols 45 4 pazmio SIS b Sy
PAQ&SJ))J&M))M&»&:)|w&m&bgﬁwb)w|)y@bm6|ysul
g Juaie Caw s 45ud 4 U 36 so Ol LolSiws 4 (bl adls 599

D-Link'

Buflding Networks for People

=AirPlus =
Xrremels
High-Speed 2.4GHz Wireless Router

(7 - Advanced  Tools Status Help
Witeloss Senings
These are the wireless setfings for the AP{Access Point)Portion,

Wirgless Rado & on O off -
(ss0: [HomeNet 2]
Channel : |6 ¥ [] Auto Select

Authenticalion

: @ open System O Shared key O wpa O WPA-PSK
WEP: O €nabled @ Disabled
WEP Encryption : 64Br| v/
Koy Type : HEX v/
Keyl - (& 0000000000
Key2: (O 0000000009
Key3: © 0000000000
Keyd - O 0000000000

2 90O

Apply Cancel Help SS5ID:EFGH
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WEP

WEP

Wired-Equivalent Privacy protocol

o LI LAN G b dunlio ys cobli> 9 ol mhaw J8la> U WLAN G slwl gl 0 TEEEB02.11 5 lssbil 55
o28L Ol 5505 OUSie 9 3dS Cawliclb Job ,bl> 4 eS| .l 208 uud 0313 ()5 jw) Jl a3kl U

.3).35 )|)9 P’LP D)9 )u',aGo UP D YD L;lbﬂ)..ﬂ 299 L_ag p b sl

Wisless | Secuty 0ot W Gaming
56 Settings | Wirsless Securty |  Wirsless MAC Filur | Advanced W
Securly Mode: | wep )
%f&'rmnsma @1020304
WEP Encryption: | 64 bits 10 hex digits 1%
Passphrase: testphrase ( Generate )
Key 1: EFLO7F7F26
Key 2 7D833FD79A
Koy 3: EOSE76A946
Key 4. E0349C3110
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Computer




default IP address
Connect to 192.168.0.1

%

Default: admin/admin

User name: € admin v

Password: sesee

Remember my password




P LAN&DHCP server P WAN B Password b Time P Dynamlcs DNS

EE SVl 507 119 Wireless Broadband Rou
IP Address  |EEERETRE
Subnet Mask 25 5 25 525 5: 0

BIS(H=R=FNYE (¥) Enabled ) Disabled
DHCP Lease Time |l HDur Vt

LI 192.168.1.100

Sl 192.168.1.199

Domain Mame

l Cancel




This page allows you to define ESSID, and Channs! for the wireless connection. These parameters arz used for the wireless stations to connect
to the Access Point.

Wirzless Module ©: & Enable 0 Disable

2.4 GHz (B+GHN) v |

AV | default

Channel Number ; [EkEES

Associated Clients : [ Show Active Clients ]

| BACK |[ NEXT |
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&3 0000000000
G () 0000000000
%%l > 0000000000
SCIFY () (0000000000

Cancel

Apply

Clear
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Authentication Type

SWPA 3,"’:

SILGCTRETE ) TKIP O AES
0.0.0.0
1812

I - 0.00.0
I,"._,l ptional) {=1e 0

Shared Secret

Cancel

Apply [ Clear
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{Server 500 VA Network Printer , 750 VA
|Standard PC 200 VA 'Scanner ! 100 VA
|Multimedia PC 250 VA \Cash Register | 300 VA
|WEB Server 500 VA INetwork Switch | SO VA
]rDump Terminal 100 VA iRouter , SOVA
'PC Terminal 150 VA 'PBX Phone Exchange ( 300 VA

|Monitor 17" 100 VA Modem [ SO VA
|Monitor 21" 150 VA \Wireless Phone : 20 VA
IInkjet Printer 100 VA [Florescent 20w ‘ 30 VA
|Dot Matrix Printer 150 VA Florescent 40w f 65 VA
|Laser Printer S00 VA IColor TV 21" | 150 VA
|Laser A3 Printer 750 VA \Color TV 29" | 200 VA

I
[
i
[
{
[
IMonitor 14" [ 75 VA [FAX 100 VA
[
|
[
|
[
|
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@ Egress cover @ Mesh separator @ Thermal ignition cord
@ WMesh Separator @ Solid Compound @ Electrical ignition wires
@ Coolant @ Activator @ Generator cover

@ Aerosol
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PyroGen™ Total Flooding Systems (TFS) are developed for protection of sealed enclosures.
Areas protected include:

cargo compartments

P
data rooms
electrical substations
cable tunnels
generator rooms
intelligent buildings

laboratories : ‘ e
machinery spaces

raised-floors
telecommunication cabins

Data Room Telecommunications Cabin 33KV Sub-Station

2. PyroGen Direct-to-Source System (DTS)

TYPICAL SCENARIO

Tl il

Fire outbreak in electrical * DTS canister unit activated *Minimal collateral damage
conirol panel automatically *Minimal downtime

* FIRE EXTINGUISHED

* Spread of fire CONTAINED

The Pyrogen™ Direct-To-Source (DTS) Fire Protection System is the latest innovation in the fight against
the threat of fire, specifically developed for targeting/ extinguishing fire at its source.

Areas protected include:

CNC machines

computer server racks

distribution boards

LV & HV switch gear panels

electrical control cabinets

engine compartments

machinery compartments : } G

metering panels Electrical Cabinet Server Rack lelef:ommumcafﬂon
oy . . quipment Cabinet

mining and earthmoving equipments

TNB feeder pillars




Various comparisons between agents

Halon 1301 OUer 9as co,
systems

Ozone Depletion Potential (O.D.P.) High Low Zero
Global Warming Potential (G.W.P.) Moderate Low Zero
Atmospheric Life-time (A.L.T.) High V.High/Med. V.High
Toxicity Low Low High
Conductivity Low Low Low
Corrosiveness Moderate Mod/Low Mod/Low
Volumetric efficiency Good Low Low

200- 350- 700-

Extinguishing densi r/m3
: . t (g/m3) 350gr/m®  950gr/m®  1500gr/m?

FirePro

Zero
Zero
Low
None

N/A < 75 Kv

None
Good

from 30-
60+gr/m>
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Foam and
Water

Water

Co2

Inert
gases

Halon

EFFECT
ON
HUMANS

Human protection
necessary when used in
fixed systems.

Generally not
dangerous to humans
when fighting fire

Highly dangerous to
humans in fire fighting
concentrations.

May lead to inadequate
oxygen supply to the
brain when used alone

Can be used in human
presence but has been
banned.

Can be used in human
presence in designed
concentration and with
proper precautions

May be corrosive due to
large water
concentration
Residue is harmful to
delicate electronics

Can cause extensive
damage to property

Cooling effect causes
condensation mist
harmful to electronics

No damage caused

No damage caused

No damage caused

EFFECT
ON
ENVIRONMENT

Residue can be difficult
to dispose of and foam
can be poisonous

Can release harmful
fumes and substances
on extinguishment

In general more CO2
is released from
other sources

Naturally occurring
components that do
not pose a threat

Harmful to the
environment

Friendly to environment
It is ozone friendly
It is a Green Product
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Analog CCTV system using VCR
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An
Cameras

ANALOG | =
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Analog CCTV Systems using DVR
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Analog
Cameras

ANALOG
COAX
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DVR

Monitor
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Analog CCTV systems using network DVR 0000
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Analog O0AX DVR Network smw. Internet

Cameras CABLING
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Network Video Systems using Video Servers
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Analog
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Network Video systems using network camera

‘ Axis Network

Cameras

\
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http://www.mums.ac.ir/hit/fa/moshavercctv

Internet
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