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ABSTRACT

This Industrial Work Experience was carried out in LINK@RIETWORKS
LIMITED in the Student Industrial Training Degianent. This report contains
some ofthe Industrial Trainig undergone in the company. All Pictures and
Activities represented here are more facts concerning of Industrial Training
Experienceand are taken from the scene of the practical using the print sc sys sq
button on the system

This report witing is basedNetworking (Compter Networking and other
aspects thadealt with Internet connectivity and file sharing over the netyvork

In this Industrial Training, | have worked as Network Engineer, monitoring the
network connectivity to ensure that every anomalageds are been corrected.

In this sections, | could solve problems with client logins i.e. login access;
trace/track their login activities on the network dasse (Mikro Tik Router).

As an IT students, | also assist the company in the Sales deparireeliing out
tickets to clients. | worked at the Engineering Unit where | have to configure
client system in order to access the network.

This Writing consist of a field work which is the installation of the Vsats and the
Idirect modem. Further prepamai has been made aside using Microsoft
PowerPoint presentation/Viva voce to illustrates some of the things been taught

in my industrial attachment.
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BACKGROUND OF COMPANY

LINKORG NETWORKS LIMITED

Linkorg network was established in 2007 with RC No.: 79533%s H networking
company that has a vibrant networking services around its operational enviroitment

has hemain branch at Block 23/6 Somolu Avenue, Dolphin Estate Ikoyi Lagos.

Linkorg Networks Limited is associatedth Internet Service ®viders (ISP) Ku band

and C band installations, Cyber café and ICT trainings (Networking)

Linkorg Network Limted is a company that provides quality services to its customers
even in the cyber café unit. It is a place that equipped students and possibly of

employing them in the nearest future.

Linkorg Networks Limited is a certified company duly registered whth €ooperate
Affairs Commission. It is a sole proprietorship hence a SMEs run by a single person but

employs a limited number of staff.



SUMMARY OF DUTIES

This Industrial report is a result of the six (6) months Student Industrial Work
Experience SchemeS]WES carried out at LINKORG NETWORKS LIMITED, Ado
Ekiti.

As an IT studentl worked in severaldepartmentsin sales department, engineering

department, maintenance department and also go into lectures on Networking.

| was opportune to various acti@$ that are going on behind the networking services
during the weeks and on weekendd)at that makes up networking, its process, the
devices and tools that prompt networking, Installation of differentskifidConfigured

Vsas.

Networking devices werevailable forpractical andconfigurations were also discussed.
The Configuration of Linuxarried out and other configurations of networking devices
LINKORG NEETWORKS LIMITED isseldominfluenced by the number of Internet
service providers around it, si$ a survival of e fittestas to give out the best quality

service to her clients around her.



WORKING EXPERIENCE

Introduction into Networking.

Networking term that works in owlay-to-day activities, when we make callshen we

speak to a friend apeaking in a large crowd. It involved how the communicatene

reach to whom we want to pass the information to. But beyond this, Communication has
also gone extra length in area of bandwidttlge and signal strength. Thesee
qualities that must beaken into consideration whemagsing out signals as a chanatl
information and communication. Thus in Computer Networking, Networking could be
simply define as the connections that consist computers, wiring and other devices such

as hubs, switches anduters that makes up the network infrastructure
Uses of Networking

There are compelling reasons why someone with more than a couple computers would
want to connect those computers to from a network. What the network will actually be
used for will of coursevary depending on the needs of the person or organization
creating the network. Networksn be used for simple tasks, such as; sharing a printer,
or they can be used for more advanced applicatguch as complex poiof-sale

system and worldwide videzonferencing

All networks, whether big or small, atgpically created so that users on the network can
share resources andnemunicate. The list that follosvbreaksiown some of the reasons

for networking.

T File Sharing. Networking computers makes ityets the users on the
network to share application files.

1 Hardware sharing. Users can share devices such as printers, CD ROM
drives, Scanners and hard drives

1 ProgramSharing Applications such as spread sheets, word processor
can also be run over a commted network.



1 User communication. Network allows users to take advantage of
communication media such as electronic mail, newsgroups, and video

conferencing.
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CHAPTER ONE

1.1 NETWORKING DEVICES.

Network signal are not just created, there are some dethiaepowers them and
tools that makes sure that the network signals are working fine. The nature and
purpose of what you want to use the networking for and also the devices varies on
how the quality you want to give out to the clients. Here are some atthwrking

devices discussed in class and on field works.
RJ45 and Cabling.

RJ45 is a small cap that is attached at the end of a cal
networks. It acts as a clip that helps to contact the networ|

cables to the LAN or WAN port of a computer systenmaoy

networking device that has the same similar port.
1 Cabling: Crimpling

Crimpling is a way of making cablings for networking systems. When crimpling there

are certain conditions that has to be put into considerations. These consideratibies ar

type of cabling methods. We have there are two of them: me
Cross cable and Straight cable, the colour configuration. ll b

We dondét just crimp a cabile

4 57, and 8 are nt used

work, if it should be anyhow there will be data

frexeney
NAHN
:,
RN
N

i§”¥

transmission over the network. 8were are set of colour

configuration that is used in crimpling a cable.

Fig. 1.2

We shall discuss this configuration/arrangement of these colours according to cabling
methods

i Straight Cables

11



Color Configurations:
Light Green, Green, light orangBlue, light blue, light orarey ]

l "'
Orange, light brown and bno as shown in the figure above. L @l

Both ends of tha cable is crimpled as straight.
Fig 1.3
Cross Cables

In real networking, when you are expected to generate IPs from a network device
autamatically, this type of cabling method is introduced. That a different system
configuration for example, a Linux Server and a RoUter M7 s cromes wrrs

Linux to the Micro Tik Router.

The first end is crimpled asrass and the other end c =

straight.
The configuration of these is type of cable is shown below; Fig. 1.4
Cable Tester

A cable Tester is one of the device to test for a crimpled cable to check if it was
crimpled for the purpose it was meant for. This deatiow you cross check if you have

actually do the crimpling successfully.
IDIRECT Modem

IDIRECT modem is a modem that receives signals and transmitted signals from the Vsat
(Very Small aperture Terminalhe IDIRECT X3 model could either be of three form

the Gband,Ku Band and the newly launchecaiBand. These Modems depends on the
type of configuration on them from the Internet Service Providers, ISP.

The work of the IDIRECT isa receive signals from the Lowhioise Blocker, LNB and
Transmitted signalBom the BlockUp Converter, BUC othe Vsat.

12



The DIRECT comes with a default IRom the ISPof which we will discuss later

during configuration and installation.

The IDIRECT modem has five (%yorking signal lightscalled indictors The: Rx, Tx, Statts,

Power.

The wak of the Tx and Rx lights ar¢ransmitting and receivingsignak from the Vsat

respectively

The Power light remains as long as the modem is workiegchindicator signifies different

status from the Internet Service Provide®&R). ThePower, Net, Status Tx and Rx

Figurel.5
Tx

Net

Status
Fig. 1.5

LINUX SERVER

Linux server is configured Central Processing Unit that receives network of which we

will still discuss in Installation and configuration. The Linux Senemreived the newly

configured IPfrom the IDIRECT Modem and thehinux server is a networking device

that received a communication from the Idirect so that the default DNS can be changed

and also to monitor thepywareinternet security, some untrustedesit The MicreTic
passes a generated fil®dm the Linuxto the next device which is the Miefidc router

through cross cable.

In an additional definitionA Linux server is a higipowered variant of theinux open

sourceoperating systerthat's designed to handle the more demanding needs of business

13
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applications suchs network and system administration, database managemafieand
services
Linux servers are frequently selected over other server operating systems for their

stability, security and flexibty advantages. Leading Linux server operating
MikroTik Router

The MikroTik Routeris of a programmed Router Operating System that is used to

manage, scheduled and monitor network access to the clients.

Some ISP uses this device so as to monitor clisoteedule timings/tiakts. Micro Tk

is a costly device so not all internet service providers offers it.
Setup

In an ideal seup, MicroTik should be connected as a result of Internet Protocol
Generated from the Linux server. Tiiécro Tik received a cafigured IP from the LAN
portof a Linux server in other perform its own function. For example, if the configured
DNS of the Linux is 87.182.198.5 the Linux will be configured &87.182.198.6 then
the Micro Tic can now started distributing its own IPestlelients starting from Ve
187.182.198.70 any length.

Port Switches

This is a networking device that transmits interm&tess to the clients from the second
LAN port of the Micro Tik Router There are several type of them depending on the
capacityof port they could supply. E.g the eight (8) port switch that has only 8 ports
means that it can only serves 8

clients though cabling method
and using a wireless router

with it serves more that eigh

so Cyber café who uses th

Figure 1.6

wireless are of greate

14
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advantage. Another one is the 24 port switch which has greater advantage over 8 port
switch. Cyber café with this devices could offer more network access to their clients
through cabling method and an additional wireless router is a bonus.

Note It is importance to note that port switches can be connected straight toribg
or received direct from thadirect. It depends on the capacity of the device you could
afford.

INDOOR ROUTER

Indoor Router is device that offers wireless service to clients. Theseageal type of
them depending on their model, the Linksys is the most favourite and commonly used. It

Is connected to one of the port switch so as to start distributing network signals.

The indoor router in placed inside room and supplies network signdb the people
around it. Thushe router has a very limited access range on like the out door router.

This device is optional in networking but of greater advantage to café business centers or

any organizations.
VSAT

Vsat is a satellite dish that is usedaccess networking signals. It is an acronym that
stands for Very Small Aperture Terminal. There are different types of them depending
on their sizes. Vsats can face any direction irrespective of the configuaatibthe IP

that comes with theyrit only depends on the service providers in order to track a good
network signals from them. In the chapter three (3), we shall be discussing on the

installation.
P.O.E

P.O.E is an acronym for Power Over Ethernet. It is use(
repeat station, it works with ¢houtdoor router and the poita-

pointradio. With this device, network can be powered and s = & ==

out to other stations say A and or B.

Figure 1.7



The P.O.E is a device that has a power port, A LAN port and other P.O.E port that sends
out the signals to the statior&milarly, Power over Ethernet is a technology which

enables to connect network devices through ethernet cable. Therefore it is not necessary
to use two individual lines/1x data, 1x power supply/ for assurance of data connectivity
and supplying. One Etheet line is sufficient. This technology is applicable for wide

range of network products such as Access Points, Routers, IP cameras, modems,

switches, embedded computers or other network products.

ROUTER BOARD/OUTDOOR ROUTER

The router board is a devidest is installed on a mast say 150meters long. This board is
enclosedn a casingand inclined on i{fmast) The function of this board is to receive the
network signals from the P.O.E to the router board then send it to thetgoauatio and

any other Wheless transmitting device such as Homing antenna, and sector as discussed
RADIO S

This is another vital device in networking that is used to transmit network signals to a
receipt station as when repeating signatsee working activities of this device wasso

illustrated- The configuration.
SECTOR

A sector antenna is a device that is used to send out network to the community. It is
cover a signal range of 120this device is installed on the mast. Three of this device are

needed to cover 380
HOMING ANTENNA

The homing antenna is used to send and receive signal at different stations. This device

could replace the poigoint radio. It is a white Rotike device.

16



CHAPTER TWO
INSTALLATION

2.1 Vsati Very Small Aperture Terminal and Idirect.

&Sy oy
B |
= / g x
s - »

Fig. 2.1
Note: Thisinstallation is based on various field works
VSAT

The first component is the satellite antenna, which is required for the reception and
transmission of signals to and from the satellite. The appropriate size of the antenna
diameter is deermined by your SkyVision Account Manager, taking your needs into
account. The shape of the coverage pattern of a satellite varies from one satellite to
another. As a result, certain geographical locations will require larger antennas for
optimal performace. A larger antenna will also result in a higher gain and a narrower
transmission beam, which will provide improved rejection of the "side lobes" of adjacent
satellites and protection from terrestrial interference.

LNB 1 Lower Noise Blocler

17



The LNB (Lov Noise Block DowrConverter) is part of the receive chain of your
VSAT. Located on the feed horn, the LNB converts the satellite signal that was reflected
ector

of f of the satell i t-Bandantae nn a6 refl

L-Band signal. The 1Band signal is irthe frequency range
of 950 to 1750 MHz and is considered more managea
This is partially due to the fact that the transmission of
lower frequency signal can be more reliable when usin*!
coaxial cable than is the case when higher frequerBgricl
signals are transmitted of on this type of cable. Virtually
new Fig. 2.2

satellite routers today useBand inputs. An LNB can be identified by itstype output
connector.

BUC i Block up-Converter

The BUC (Block UpConverter) is part of the tnamit chain of your VSAT. It is often
located on the feed horn, but if it is a large BUC, it may be located at the base of the
antenna and connected with RF conduits (waveguides).

The BUC converts the modem'sBand transmit signal into higher frequen€yBand
signals, then amplifies it before it is reflected off the satellite antenna towards the
satellite. In order to perform both of its functions, the BUC

is composed of two individual components: the Lot

Oscillator and the Power Amplifier. The Loc# Oscillator

performsthe frequency conversion between th&and and
the satellite frequency, such as-Ba@nd. The resulting *

satellite frequency is calculated by adding theBhand

frequency to a number known as the Local Oscilla’

Figure2.3

Frequency that willbe samped onto the BUC. A Loca

Oscillator Frequency of 4900 MHz is used for a non inverted spectrum, and a Local
Oscillator Frequency of 7375 MHz is used for an inverted spectrum. A typical system
will require a 2watt BUC or higher, depending on the apgdima. Although BUCs are

available with very powerful amplifiers, it is unlikely that a VSAT installation will

18



require more than 10W, even in less than ideal circumstances. SkyVision will provide
you with the specific power requirements for your service.

Feed On

The Feed is composed of the Feed Horn, OMT (Orthomode Transducer), the Transmit
Reject Filter (which is either builh or needs to be added on the receive end of the
OMT), Waveguide and Circular Tube, for circular polarization requirements. There ar
three main polarization positions used for SkyVision Services.

Cable

Coaxial cables are used to connect the iDirect Satellite Router to both the BUC and the

LNB, carrying the RF signal for both the Receive and Transmit functions.

VSAT Components
Site Suwvey

Thiswhere to determine the optimal location for the VSAT. It is of importance to note
that failure to properly conduct this aspect may lead to many challenges in Tintuse.
if you are not experienced in performing this task, allow a certified metar@yineer to

help you do it.
Azimuthal and Elevation

The first thing here is to calculate the azimuthal and the true elevation from the ISP or
from the specified online address that came with your installation instructapnHow

do you achieve this?

1. Go to the address given enter it for example: www.dispointer .com, type your
location and press go.

2. Choose your satellite from the drop down menu.

3. Scroll down taDish Setup Datawhere you can view your azimuthal and

elevation

Line-of-Sight
Communication dallites used in the satcom industry are typically in geostationary

orbit, appearing to be in a fixgmbsition in the sky directly above the equator, relative to

19



an observation point on earth. The entire field of geostatiaeflites can therefore be
found in an arc across the sky. In order to communicate with the satellite you wish to
downlink from or uplink to, the antenna musg¢ lable to "see" the location the sky
above the equator in which the satellitéoisated. The situation of an unobstrutteew

between the satellite and the antenna is known as "havingafigight”to the satellite.

Terrestrial Site Selection Checklist

In addition to achieving the optimal lirad-sight to the satellite, there are some very
important elements to consid@hen choosing the location for the physical placement of
the antenna. The following should be verified when determining the antenna location:

1 Check to see that the site is relatively flat and level (using a leveler), and that it
will be possible to conveently access the antenna once installed.

Check the site for underground obstructions, such as buried cables or pipes.
Check the site for interference from WiMAX, microwave transmissions, cellular
telephone towers and even airport radar.

1 The site shouldéfree from construction. If construction work is planned in the
area in which the antenna will be installed, the use of an alternate location
should be considered as the construction can interfere with transmission or
damage the antenna and its surrougdifrastructure.

1 Confirm that installation at the site will follow all local building codes regarding
grounding, foundation requirements, zoning rules, setbacks and any other
requirements specific to your location.

IDIRECT

Fig. 2.4

1. Before you start

20



a) Please ensure that you have submitted the activation form

b) Once this is done, you will receive the required files to configure your modem; this
will include theoption file and yourP details.

c¢) You will also need the corresponding version of iiteexample:

Evolution T11N ( Ku band) : iSite 9.0.0.7

Evolution W2A ( C Band): iSite 10.0.1.1

Evolution IS 903( C Band): iSite 7.0.7

Evolution NSS7( Ku band): iSite 7.1.1

Evolution IS907( Ku band): isite 7.0.7

Evolution NSS12( C Band): : isite 10.0.1.1

Evolution NSS10 ( C Band): : isite 8.0.2.5

It is very important that the correct version is used depending satellite the modem in on;
ifyou are unsure which version to contact support.

The above software can be downloaffedn http://www.afrikanet.com/suppib or you

can write on support@afrikanet.net

2. Connecting to the modem
Before beginning configuration of your modem, switch off your firewall.

You can achieve this by going to yo I

. Génkial | Exceglions  Avanc
network, go to advanced settings, thi i

4

V) Le Paeteu \Windows vous aide & protéost yobie ordinateus

use none recommended settingsisT! :
Le Pae-tou Windows vous sde 5 protéoer vobie ordnateur en empdchant les utlisatews non
sponchs Jacchda § vobie crdinatewr Wia Intemat ou un réses

will allow every file and data bel
. . ‘g O Activé (recommands)

accepted WIthOUt reStI’ICtIOI'I . Co pyamitre eopdche toutes les souaces exdéonures de te connacies A cet
cedentonr. 3 Pexcepbion de collas stiechonnde: dans longlet Exceptons

a) Connect an RJ45 cable fror

Sélectonrns Colle opbon 51 vous Yous Connecied b un tbtesu puble dor

the LAN port on the modem tc e encho s sbcuid, ek s decgod Vs e sere: pas préverns
ltsque le Paredeu Windows bloguera des programmes. Les sélactions dans
fonglet Exceptions sesont ignordes

a hub or switch (the interfac

@ (5) Désactivi [non 1ecommanddé]
runs at 100mbps/full duplex) tc e o ndps By

a PC. If connecting straigh
Que doteie sareon de phug s o Parstey Windoen 2

from the modem to a PC, uae ———
» L8 Came )

crossower cable
Fig. 25
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b) Set up the PC with the followirgdefault IP addresses
IP Address: 192.168.0.2
Subnet Mask: 255.255.255.240
Default gateway: 192.168.0.1
To do this in Windows XP gto Start > Control Panel > Network

A
r
5 [ r—
Fig. 2.6
C) To confirm that thePC can now communicate with the modem, open a

Command prompt (Start > run/search > ty
Typeiping 192.168.0.10

If everything is set up correctly, results should be as below:

C:\Documents and Settings\administrator’ping 192.168.8.1
Pinging 192.168.8.1 with 32 hytes of data:

Reply from 192.168.0.1: hytes=32 time<{lins
from 192.168.8.1: bytes=32 timedlins

from 192.168.8.1: byte time{ins

from 192.168.0.1: bytes=32 time<inms

» 192.168.0.1:
4, Received 4, Lost = @ <(Bz loss),
» round trip times in milli-seconds:
Minimun Bns, Maximun Ons, Average Ons

C:\Documents and Settings\administrator)

Fig. 2.7

I f results are AReqauameshodst mendr @eadwalmlre d Ders
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AHar dware Erroro, cables and settings need

3. Loading the option file
a) Log in to iSite byc|l i cki ng on t he and TIEKMA Re mo
i L o g The default password iirect

Site . 1=k
T R e e e RO B - W =i
0w su st crwagnas & |

=ix
fo

@

@
—

BB | B RRIE

Fig. 2.8
b) Once logged irglickon A Op t i iothe tdp ména, thefi Do wn fromad s k o .

iSite - Configuration@TDMA Remote# X3.43094 [192.168.0.1)

File Cmﬁgure|opﬁonﬁle View Window Help

|[@ [ > % m@“ﬁ‘-‘-‘lﬁ% =
- @il ypload To Disk -
— 2 F
H iDirect
B [TOMA Remotes X3. (152168011
| - Conl
Inform
Fig. 2.9
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C) Browse to where the option file is saved angen. It should only take a few
seconds tdoad and then to modem will reboot.

d) You will now need to change your computers IP settingso reflect the
update. Follow Step 2 again using the IP addresses that were supplied with
the option file

e) Also, the password for iSite and telnet access will now have changed from the
default ii Directo ; depending on what sredtfoe, lit] 1 t e ¢
will be:

admin password i$@55wO0rd!

4. Acquiring the satellite signal
If you are aligning the dish yourself, you will need to do the following:
a) Calculate your estimated dish pointing angles:
Visit http://www.satsig.net/ssazelm.htmwwwsatlexde/en/azel_calc.html
Input the satllite orbit: T11 N=37.6 ° westlS 907 =27.5 ° west ; NSS7=22°
west;W2A=10° east, NSS 12= 57 East; IS 903=34.5 West; NSS10=37.5° west
Input your latitude and longitude and click calculate. This will return azimuth
(magnetic)which is the left and right movement of the dish; elevation, the up and
down movement ofhe dish; and theolarization which is the rotation angle of
the feed assembly. Use thesdue to point the dish is the right direction.
b) We recommed using a Satellite Meter such as a MaxPeak or Horizon to
then find the satellite signal
C) Once you have a | ock on the singSital , op
by right clicking on the r enfoAnet eammd s

Pointingo
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@ pownload Option From Disk
'@I Upload Option To Disk

BU pownload Images
H_l Download Package

f_!’““ ARannk ’i 2 Anterr !
&% send Offline #% Cross Polarization
¥ Reset

Fig. 2.1.0

Clickonthei Ant enna Paoaitnttihnegd otpalt hen <c¢cl i ck ASt a

After a short period, the graph will start showing data; use this to adjust the dish until
you are seeing arountbv

Antenna Pointing
Look Angle Calculator  Antenna Poirting
25y
Wolts
., 12 Elapsed Time: | 00:00:30
I~ >2and<=12
- <=2 Current Signal Strength: | 15.050000
Hesat H '|..:--|I - I

Fig 2.11
Activating the Modem
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I/
{ Status

Fig. 1.10
a) You will need to check if transmit is enabled
Open a command prompt and type fAtelneto
The username will badmin and password will b8 @55wO0rd!
(903/907) Intelsat, (T11N ) Telstar, NSS10, NSS12, NSS7, W2A
Onceloggedin,type he command: tx i fl DC (note th
If this is set to off, retype the command: tx ifIDC on
b). If everything is setup correctly, the RX and Power light on the front of the
modem willbe solid green
C) You will then need to contactethnical Support to request activation
When signal is confirmed stop the signal program after writing down the signal
strength fotthe NOC team .
Disconnectthe RX cable andeconnectthe TX cable.
A compression test needs to be carried out to confirmahgation point of the BUC
Call NOC and quote Afrikanet NST&T and ask for a compression test. They will set up
theanalyzer and issue and uplink freq
From t he i Site me n u sel ect configur.

polarization.
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Creaste Configuration »

& chanoe Configur ation CtrivE

u__'“ Oownload Images
“_{ Download Package
YT S 5. o £t
o> > % Cross P = atson
N Reset )

Teinet
e

Cssable Status

Fig. 1.11
Once the aturation level is achieved then the NOC will reset the max power of the
terminal.
Stop the compression test when directed by the NO@oder the modem then-re
power with TX and TX cables connected. Ensure the RX light goes green after
restarting.
The NQC will then multicast to the modem the latest version of software after which the
modem will reset. After reset the modem the following lights should be green Status,
RX, TX once the unit locks to the network the Net light will go green on the front of the
unit andthe rear. The unit is then ready for use.
Please keep the option file safe in case of a need to reload and please use iSite to
performlocal checks on the unit.
Conclusion
VSATSs are connected by radio frequency
(RF) links via a satellite, with so-calleduplink from the station to the satellite and a so
called downlink from the satellite to the station (Figure 1.4). The overall link from
station to station, sometimes calledp, consists of an uplink and a downlink. A radio
frequency link is a mdulated carrier conveying information. Basically the satellite
receives the uplinked carriers from the transmitting earth stations within the field of
view of its receiving antenna, amplifies those carriers, translates their frequency to a
lower band in ader to avoid possible output/input interference, and transmits the
amplified carriers to the stations located within the field of view of its transmitting

antenna.
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Present VSAT networks uggostationarysatellites, which are satellites orbiting in the
eqguatorial plane of the earth at an altitude above the earth surface of 35 786 km.
SATELITE

N K

Upload Link Download

X N/

Link

Fig. 21.2
Now that youhave successfully installed your Vsat and itfieect modem with the Ip
that comes with the modem. It is of importance to check the upload link and the
download link. This will tell you the rate of the speed.
It is wise to note that this type of test slie performed straight from the modem and
not on any user admin from the timing section/tickets has generated from the Mickro Tik
router. You may ask me why? This reason is that each tickets generated from the mikro
Tik router has a limited upload and dowate, once they burst the assigned rate, they
wont be able to browse the internet as their internet access will be Stofellowing
this notice will enable you to get the actual upload and download link ofigmal

strength.
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CHAPTER THREE
3.0 CONFIGURATIONS

After installing the devices, there is need to configure them to make them serve for the

main purpose which they are created for.

In this chapte | will be discussing on the céiguration of the Indoor Routegand one

other.
3.1 INDOOR ROUTER:

As earlier discussed in the Chapter One under networking devices. | will be discussing
on howto configure this device so as to functioned as what it is been designed for. Once
again, an Indoor router is a device that is used to transmit sgrelgna for a limited

range.
Step One

Switch off your wireless networl2ower on the deviceonnect the router to your PC

press reset button at the back of the de(rizeter}o reset all the parameters.
Step two.

Switch off your Wireless network and set upuydetwork Properties in thé\s shown

o |2 ][R
@v.v\ & » Control Panel » Network and Intemet + Network Connections » + [ #3] [ Search Network Cannections o]
tion Rename this connection Change settings of this connection - 0 @
. Local Area Connection Properties =3
nnection ‘: Wireless Network Connection
Networking e unplugged =a>= o Mot connected

-
FE Family Controller b4 djﬂ] Atheros AR9485WB-EG Wireless N...
Connect using:

¥ Reattsk PCle FE Family Cortroller

This connection ses the following tems

Use the Internet Protocol 4 (TGPY4

& Link-Layer Topology Discovery Mapper 1/Q Driver

& Link-Layer Topology Discovery jer h\
Install... Uninstal M Properties b/
Description

Transmission Control Protocal/Irtemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks

[ ok [ carea ] Fig. 3.1 29




Click on properties after you have selectedcanfigure the network settings to work
with the modemGet the default IP of the modem i.e. the router for cisco Linksys model,
it is always 192.168.1.1with this, set up your anything starting from 2 upward for

example the below illustration will help you

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@ Use the following IP address:

IP address: 192,168, 1 . 2
Subnet mask: 255 .,255.255. 0
Default gateway: 192 . 168. 1 . 1

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:
[ validate settings upon exit

G o)

Fig. 3.2

Use the following options: Use the following IP address as shown above. Enter the IP
address you want to configure to your system, the $ubaek and the default gateway
IP.

Click Ok.
Next is to ping your router if it will respond to your system

Go to the command prompt in your computer then enter ping 192.168.1.1
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This command will reply with some minutes per certain kbps

Next Launch youbrowser and then type the IP address of the router 192.168.1.1 on the
address bathen press enter. The browser will locate the IP of the modem

Provide the Admin user and the password

P
i ™y
Authentication Required g
9‘ A username and password are being requested by http://192.168.1.1. The site says: "WRT160MN3"
User Name: |
Password:
I y !galné
Fig. 3.3

Then here you start configuring the wireless and other fumgtu want this modem to

do for you.
The default username: admirhe default Password: admin

I ndoor router can also act as Mi kroTik r ol
it. Indoor router can be always configured to allow any user on warelesvork for

some period session of time using their Mac address of their syafean.the Mac

address has been removed from the router, the usgéibcawse on the wireless network

even if he/she is connected.

Note: you can also use the option withtah your IP address automaticallyhis will
obtain the IP of the router automatically and then giveury@omputer an IP

automatically
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LINKSYS by Cisco

Firmware Version: v3.0.02

Wireless-N Broadband Router ~ WRTI60Nv3

Applications &
Cami

Setup Setup Security Access Restrictions s Administration Status

Basic Setwp |

En glish

Internet Setup
Internet Connection Type

Automatic Configuration - DHCP +

Optional Settings
(required by some Internet

Host Name:

Fig. 3.4
The figure abovedisplays of the functions of the Indoor router. we shall start the

configuration of the firstab options in the next diagram.

Now that we successfully opened the indoor router, next is to configure the router to
make it the etwork you have in your company.

In the diagram JLELNLE=)E= @Ry

Firmware Version: v3.0.02

Wireless-N Broadband Router ~ WRT160Nv3

below, Use

Static IP  This
is because you

’ e
network is usingiE==Ey =~

an 1P of wich L E e ]

Default Gateway: 192 . 168 .10 .1
you want to DNs CE

DNS 2 (Optional): 91 . 142 . 49 . 49
use) DNS 3 (Optional): 0 .0 .0 .0

ional Settings
(required by some Internet ‘Host Name:

Then set the s

MTU: Auo v siz[1500 |
Indoor Router '

/@ m| 6 |1

IP address.(Be Fig. 3.t

careful of IP

conflict on the network of your company, you might have an already working Router,
therefore specify another IP for this Here at Linkorg we use two Router so we
configure ths new one as 10 i.e. 192.168.10.10
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EntertheSubnet MasKk, the default é&aTlevaDNR s
might be different from the one above depending on the DNS you are Thkiags
the DNS we use at LINKORGAfter that you scroll down to fish the page.

In the Figure below, enter the IP address of the RotiterSubnetMast the DNS
you are using on your netwods these are the settings of the DHCP seineable
the DHCP server.

You could also enter the maximum of users that you wantrgoier to serve.
In the timing settings, set time to be automatically.

Then Click savesettings

SErVICE FIUVInErS)

Domain Name:
MTU: Auto v | Size:[1500 |
Network Setup
Router IP | p Agdress: 192 |t A LA
Subnet Mask: 2552852550
URL Address: hitp:/fmy.wrt160n
DHCP Sexver Sethingd 1pcp Sarver: © Ensbled © Disabled | DHCP Reservation
Start IP Address: 192.168.1. 100

Maximum Number of Users: 50

IP Address Range: 192.168. 1. 100 to 149
Client Lease Time: 0 minutes (0 means one day)
Static DNS 1: [st ][z ][ ]

Static DNS 2: [s1 |[142 |.[e0 [
Static DNS 3: ] Jfo Jfo ]
WINS: 0 .0 .0 .0
Time Zone (GMT-08:00) Pacific Time (USA & Canada) =

[ Automatically adjust clock for daylight saving changes.

I llll!ll'l

Save Settings Cancel Changes CIsCO.
Fig. 3.6

This is all what you need to set up or configure in this session, next we mitee to

wireless Tab, here we will be working on the basic Wirele#sgs
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LINKSYS by Cisco

Fimware Version: v3.0.02
Wireless-N Broadband Router  WRT160Nw2
Wireless Setup

Basic Wireless Setings

Basic Wireless Settngs

Configuration View: © Mannal ) Wi-Fi Protected Setup
Metwork Moda: Mixed -
Network Name (S51D): Paul
Channal Width: 20MHz only -
Chamal: Auto 4
@ Enabled () Disabled

afran]e
Save Settings Canrel Changes CISCO -

Fig 3.7

Choose the Manual Configuration View,
Network Mode: Mixed

Network Name (SSID) Paul(this is what well bear the network name amidst of any
wireless network around it. So you can give it any nafme carname it any name

or use the namof your compary
Set channel as auto and enable the SSID broadcast then validate settings.

The next step is the Network Security. The Network Security is under the Wireless

Tab is indicated in the figure below.

LINKSYS by Cisco

Fimware Version: ¥3.0.02
‘Wireless-N Broadband Router ~ WRTI60Nv3

Wireless Wireless Security  Access Restrictions Ap"(f‘"f"”& Administration

|  WirelessSecurity | Wireless MACFilier |  Advanced Wireless Setting:

Fig. 3.8
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Security Mode: Disabled

As | have saickarlier that Indoor Routers can also perform a minimal function of the
MikroTik router of the Linux server. The indr router can be configuretd allow
some | imited of users to access the net:

Router and the Linuxesver.

The MikroTik can allow and also debar a user from accessing the network. We shall

illustrate this in the next figure.

To do this we select the Wireless MAC addresgytab under the wireless,

remember, we are still under the Wireless configuration

The option chosen option in the figure denotes that we are not specifying any MAC
address thus we have another device that will monitor user Timings on the network
such as the MikroTik Server or the Linux Servéou can scroll down and validate

settingsif that is the option you will like to go for.

LINKSYS by Cisco

Firmware Version: v3.0.02
Wireless-N Broadband Router =~ WRTI60Nv3

Wireless ; A D atraiae
Gaming

Wireless MAC Filter | Advar

Wireless MAC Filter

) Enabled @ Disabled

(@) Prevent PCs listad below from accessing the wireless natwork.
Permit PCs listad below to access the wireless network.

Wireless Client List
MAC 01: |00:00:00:00:00:00 MAC 26: | 00:00:00:00:00:00
MAC02: | 00: 0:00:00:00 MAC27: | 00:00:00:00:00:00

AACNR- | 000000000000 AAMIR- | nAAN-00-N0-N0-NO

Fig. 3.9

Thechosen option below indicates that you
for users such as the MikroTik and/or the Linux server. This enables option walked

with the suboptions that is dew it as indicated with a rectangular box
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This first option allow any Computeros
address list as shown below it will debars such user or computer from accessing the
network. And also if the second one is ugedrmt the PCs listed below to access

the wireless network)it will only allow the maximum of MAC address on the
network Any Computerwhose MAC address is not listed will not accessed the

Network

Wireless

Wireless MAC Filter

Wireless MAC Filter

© Enabled ' Disabled
@ Prevent PCs listed balow from ing the wi
) Permit PCs listed below to access the wireless network.

Wireless Client List
MAC01:  00:00:00:00:00:00 " MAC26: 00:00:00:00:00:00
MAC02: 00:00:00:00:00:00 MAC27: 00:00:00:00:00:00
MAC03: 00:00:00:00:00:00 MAC28: 00:00:00:00:00:00
MAC04: 00:00:00:00:00:00 MAC29: 00:00:00:00:00:00

\

Fig. 3.1.1
Choose the option you want and scroll down tiaigation bar to validate the
settings.
Not e: You donot j ust use any MAC addres

features has its own MAC address for example, the PC itself, the Ethernet,
Bluetooth, and Wireless Network. There features has differé&@ ddress for

them. What is required here is tiMreless Network.

To get the wireless network address, launch your cmd prompt thenpeotafig/all
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Scroll to find the wireless LAN adapter Wireless Network connection as shown

below:

,

C\Windows\system32\cmd.exe | =S —ﬁ?_l

Media State : Media disconnected

Connection—specific DNS Suffix H

Description : Microsoft Uirtual WiFi Miniport Adapter
Physical Address. . . . . -« -« - . = AA—-9F-FA—-4C-D9-7C

DHCP Enabled :

Autoconf iguration Enabled

Jireless LAN adapter Wireless Network Connection:
Media State : Media disconnected

Connection—specific DNS Suffix H
Description : Atheros ARS5B??7 Wireless Network Adapter

Physical Address. . . . . . . . . = 88-9F-FA—-4C-D?-7C
DHCP Enabled =
Autoconf iguration Enabled

Connection—specific DNS Suffix

Description : Broadcom NetLink (TM)> Gigabhit Ethernet
Physical Address. . . . . . . . . = 1C-75-8B8-A2-84-59

DHCP Enabled : Yes

Autoconf iguration Enabled : Yes

Link—local IPub Address . . . . . = fe8A::dBif:faf6:eh40:f8cB/Z1B(Preferred)

Fig. 3.1.2

You might need to set Security of accessing your Indoor Router other than just leave
it in a default way.The figure below depicts what we are going to do. Clear the

characters on the router password then enter the new password you will want to use.

Router Password: ssessse

Re-enter to confirm: ccesene

Fig.3.13

Scroll down and authenticate settings. This will automatically reboot the router and
then required you to enter the password you changed.

Now your wireless is ready.

The next is to connect your router to the port switch or direct to the Idirect modem
depending on the devices you are able to afford.
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{In Linkorg here we used the 24
port switches type) It is the
MikroTik Router that feeds the 2
port switches. This illustration is as

shown below.}

Fig. 3.1.4

Warning:
It is important to note the following:

1 Off the system wireless before starting all these procedures.
1 Do not forget the new IP address you gave to your router.

1 Do not forget the new password you use for your router.
1.2 SYSTEM TO SYSTEM CABLING CONNECTION

In this aspect, we will learn how two cabledl be connected together using straight
calle. That first step is to turn off wireless device of the twdesgs you want to

network. Then follow the below instructions.
A Step One

A Users who have Wireless switched on must be switched off (in any caiseiif it

use so not to interfere with other connection.
A Step Two.

A Insert the straight cable to the LAN port one of each end of the cable to the two

computers.
A Step Three:

A Configurations and Settings.
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A Now that we have disabled the wireless function devicth@ftwo computers,

we are going to work on the Local Area Connection.
Go to the Network computer sharing centre
Change adapter or adapter settings

Go to the Local Area Connection

Then make sure you are on the Networking Tab

I -

Then double Click on Internetrétocol version 4 (TCP/IPVANow you see

options with radio option buttons. Some of them you will see are
Obtain an IP automatically

Use the following IP Address

*IP Address:

*Subnet mask:

*Default Gateway:

Obtain a DNS automatically

* Preferred DNS sever:

*Alternate DNS sever:

Do P o o o o o o Do

Validate settings upon Exit

To use any of these options let us agree that we named the two computer systems A
and B

A When configuring, let assume to set the IP address in Computer A to be 2 i.e
192.168.0.2

A The Computer B will be set 8 i.e. 192.168.0.3

A Then for the Sub net let it be 255.255.255.0 for the two Computer Systems.
39



A Then the Gateway must be the same thing for the two computer systems. Will be
setto 192.168.0.1

Press Ok for every prompted message that appears.
A Ping (Check)

A You may have to check if either your computer will respond to the configured IP

you have set to link the two systems.
A Go to the start menu
A Type cmd or usRunand type cmd on a window XP computer

A Then type the IP of the other computer. For example Canpét with
192.168.0.2, ping I.P that was configured as 3 in this format: ping 192.168.0.3
.(thatos for computer B) and do that sa

Then press enter, then you will see some replied lines that confirms the

connectivity. Then if eor then your configuration is null.
Settings:

A Go to Network and Sharing centre

A Select homegroup and sharing options

A Select Change advanced sharing settings
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CONCLUSION

In my Industrial Attachment, | have learnt various things about networking terms,
devices and the various network connectivity. | worked as a staff and treated as a staff
and as well as an IT student.

As a staff, you are expected access the network first thing in the morning before work

starts, this is called speed test, as this will give lyow the sales of the day will be.

Networking is an interesting aspect of Information and communication Technology. In
fact a major aspecAs IT | have indeed learn so much at Linkorg network in a course of

my Industrial Training some of them are:
Configuration of two systems to communicate with each other through LAN cable

Configuration of several systems together to so that they could communicate to each

otheri to share and receive files through wireless connedtiéal hoc Network
Installation of aLinux Server and its configurations.

Setting up a good network for cyber café.

Installation of Vsat and Idirect modem.

Monitoring of networking data in the Micro Tik router througfinbox

Setting up MSHOME for easy accessible to the main server to tinésélieith this,
clients can access the server or server bag, and this will allow clients to share what has

been installed on the server.

PROBLEMS ENCOUNTERED

In Networking, you have to monitor the behaviour of the network, keep your eyes on the
illuminating devices that denotthe working status of the network transmission. This is
where problems lies. We have experienced network failure during the day break even on
the kuband during rain fall which we have to switch to thé&hd configuration.
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Sometims it had to with the networking devices for example, the Linux and Mikro Tik
router might malfunction and debars clients in to accessing the network or the homepage
which will later result restarting the devices.

The Idirect modem is also affected by theurs outage,this is an interruption in
desorption of geostationary satellgignals caused by interference from solar radiation.
This effect is due to sun radiation overwhelming the satellite stgisaivill shut down
the Network accesshereforewe saythe modem is down. The illuminating signal for
Network on thddirectmodem will turn yellow (according to our modem)

Another issue of the day might be tBpeed issue right from the ISPvery daywe test
the speed of the network before transmitting fisTwill show us the network signal of
the day, therefore we test for the upload and the download rate from

www.iwayafrica.comHere we are certain of the speed

Funding: Networking is one aspect of Information and Communication that requires
capital to mantain because we are in the world of competitikgorofessional engineer
IS required in this field so as to help to monitor and maintain the networking devices that

are been used.

Patronage of Customerin the cyber café section, this has only been jamsaurce of
income other than seldom field works. Sometimes we have low turn of customers.
Despites Linkorg Networks has the best wireless service in his environs. For the

company to keep on moving ahead, there are some challenges it faces.

EnvironmentaFactors: In café business, this is one of the factors that should be taken
into consideration, though they might have little effects even if properly noted. This has
to do with the geographical location of the company. A location where there are several

internet services may enjoyed lewrnoutof sales.

Paymentin café business, in other to maintain your customers, you have to settled with
the government. So that your customers will be guaranteed of safe browsing in other to
protect harassment in terrokarrest from the Arm Forces e.g. Policem&nd any other

governmental physiques.
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Social Facors Timesunnumbered we start transmission around close to 10:00am in the
mornng, due to power failure and must omers and we <canot
without customers coming to browse, tere we had to wait till we see one or tvf.

is most common and always expected from the customers that any café business should
stay online during the day but without considering the effects it has on the company.
Times uncountable we ran oaf fuel thusforcing us to close down for the day at 5pm.

This is due to the absence of power from Power Holding Company of Nigeria. So

mostly run all through with Fueling regardless of the pumping price.
PROBLEM SOLVED

Our aim quaty serviceis deliveringto our clients. LINKORG NETWORK is a vibrant
wireless serviceproviderin Ado i EKiti and in the repeat statiang/e have solved
various problera regarding to network accessdifferent homes and communitied/e
have been wdéing in parts of th&SouthSouthas ISP to some schodPortHarcourtand
in the South Wes{Lagos)

Before setting up a café business, you must notice the above problems and be sure you

will settle them. These are the recommendations.

You must settle for weless networking mode other than a limited cable. With this more

people can access the wireless service outside the café.

Your wireless should cover a wide range of locations. With the help of a sectorial
antenna, and repeating the network stations asvthisoost the sales of the company. It
is important to note that café who dealt with ordinary cabling method will have limited
access of clients rather than the wireless.

You must go for standard, use devices like Linux, Micro Tik Router to manage your

network.

Networking in an interesting part in ICT and it cannot be overlooked. It is what

that powers ICT when it comes to how you send and receive data communications.
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APPENDICES

Ad hoc: In networking, ad hoc is referred a wireless network element that combine to

form a network requiring little or no planning

Clients: This has two different terms as used in | thiging. It mean a computer
connected to a host computer éaeive internet connection. The other is numbers of

customers that patronizes a business organization.

DHCP: This term is used for Dynamic Host Configuration Protocdyithbolizes an

automatic detectiothus it isan auteconfiguration protocol used oR Inetworks

DNS: Domain Name server an internet system used to translate names into IP
addresses, ifs a hierarchical distributed naming system for computers, services, or any

resource connected to the Internet or a private network

Gateway. (Addres$ This isan IP address for a network interface on a router that leads

to a larger network
IP: (Address)an Internet Protocol, it ia set of rules for sending data across a network

Isite: It is a Standards based internet toolkit for information searchetridval It can

be used for théllowing: as afront-end interface for all iDirect productsrovides local

or remote GUIlaccess(forimage & option file download, all produgtsonitoring of
remote site network performance, all produidl configuraion build, ISCPCmodem
parameters, qos, ip, etéu)l configuration build, series 1000 network accelerator

MAC Address: A Media Access Control addregMAC addresy are most often
assigned by the manufacturer of a network interface card (NIC) andoaed #b its
hardware, the card's readly memory, or some other firmware mechanidmis a
unique identifier assigned to network interfaces for communications on the physical

network segment

MikroTik: (a limited company) Is known as a Latvian manufaatuof computer
networking equipment. It sells wireless product and routers. It is a company with intent

to sell in the emerging wireless technology market
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NOC: (term)This is a Network operatiocenter thatlefines one or more locatidrom
which control s exercise over a computer or telecommunication network, or part

thereof; or also can denotes to the personnel working there.

Server. A serveris a physical (hardware) computer that is setup to run one or more

services (as a host) to serve the needs ef atbmputer on a network (a client).

Subnet Mask A logical visible subdivision of an IP network. All computers belongs to
a subnet mask and are addressed with a comiahemtical, most significant bgroup in

their IP address.

Vsat: A very small aperturéerminal that is commonly used to transmit narrowband data

or broadband data.

Winbox: This is a Microsoft window application that provides a graphical user interface

(GUI) for the Router OS configuration and monitoring.
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