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ABSTRACT

This report focuses on the design, implementation, ISP SETUP ADMINISTRATION &
CONFIGURATION WITH MICROTIK. Ensuring minimal downtime and maximum
continuity of a network service is the main goal of an Internet Service Provider Company.
Internet Service Provider (ISP) can provide various services like data connectivity service,
Internet service, Security ensures, Fiber optic networks, Network infrastructure design and
maintenances and support. In enterprise network infrastructure, ISPs provide backup links
that can keep up a network even when an unplanned outage occurs. To ensure maximum
availability of a designed network it is difficult when a power outage or load shedding
occurs. If we can design a network that is more beneficial, more secure, highly reliable and
faster, then it will be more useful for any organizations. Besides, if we can ensure maximum
continuity of a network by using redundant links, power backup by using renewable energy
source and proper monitoring then the quality of service of the network will also increase.
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CHAPTER 1

Introduction

1.1 Introduction

In the broadest terms, people like to view the internet as a cloud, | put my data in one place,
it comes out of the place | want it to on the other side. In reality, the net is tens of thousands
kilometers of fiber optics cable, many thousands to countless kilometers of copper wire,
and hardware and software connecting them all together during a redundant, fast, and self-
sufficing network. But no need to worry, it’s not bad: because, I just have to worry about a

very small portion of the network, I can let someone else worry about the rest.

I had an opportunity to work with the most leading IT and Internet service provider[ISP]
company that is Tomato Web (Pvt.) Ltd. | take into account myself timely to urge an
opportunity to require a deep look to their development ways, working models, deals and

industrial behavior.

I was desiring to check up on the networking trade and the way it's like much, how they
interact with their clients, how they design a system and what are their rules in their
environmental works. | got the chance to work in Network Operation Center [NOC] in
Tomato Web (Pvt.) Ltd.

We know pc networking is that the principal a part of our fashionable life. I have tried my
best to know the commuter networking and how does it work, how to design a wide area
network and backbone network, what are the important keys to designing a beneficial
network, how can | design cost-effective network and how to mitigate downtime of a

network.
1.2 Motivation

| have already learned configure Network diagram with Microtik. Now a days about 3.2
billion people are use Internet in the world. So there is huge opportunity to working on

microtik. Most of the Network are designed by Microtik. In resent market its demand

©Daffodil International University 1



increase day by day. In future microtik maintain best performance to configure network

diagram.

1.3 Objective

Over the previous few years Tomato Web (Pvt.) Ltd. has designed a name as a
highquality supplier in varied business sectors. As a web and knowledge pro perty
service supplier, we tend to expeditiously and effectively manage individu als,
processes, and technology to supply excellent client expertise.

Tomato Web (Pvt.) Ltd.’s network infrastructure relies on internationally recogni
zed Gigabit local area network technology, like Mikrotik, Cisco network device.
Our backup systems include backup server, networking devices, transport link,a
power which is capable to prevent any possible damage 24/7.We use four Inter
national backbones and gateways, assault totally different networks -

I1G to confirm connections won't be interrupted even though one network enco

mpassesa downside.

1.4 Report Layout

| add the layout, to complete our report. The process of layout is adding som
ething in a short form to show the whole process in a time. | also use layout
because we want to show the all of our work in a short form. So thatthe vie
wer’s easily can take a look clears description of our full report. Chapter 1 de
scribes of the objective of this thesis, motivation and expected outcome of thist
hesis. Chapter 2 is about the background, challenges and related work.Chapter

3 is about the requirements specifications of this Internship. Chapter 4is about
the design specifications of our Internship. Chapter 5 is about the implementati
on and testing. Chapter 6 describes conclusion and the future scope ofour proje
ct. In Appendix | give some source code of our project. | also include the R

eferences.
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CHAPTER 2

Company Details

2.1 About

Tomato Web (Pvt.) Ltd.is a leading web service supplier, has evolved into a full-range web
and business solutions supplier through intensive analysis of innovative technologies and
as a result of our combined efforts it’s bring additional convenience and satisfaction for our
customers. We area unit giving high-speed broadband web access over local area network,
Wi-Fi Solutions for the housing complex, Point to Point Fiber & Radio connectivity for
corporate offices. We provide an array of solutions for integrated and customized
communication services to alter the key business processes of consumers. Tomato Web
(Pvt.) Ltd. combines its network experience — with its unmatched seamless network reach
all told over Asian nation and suburbs with native support provided by our partners. We
deliver business category web Services in and around the Asian nation. Tomato Web (Pvt.)
Ltd. is comprised of advanced, high-performance equipment and structure. We offer a way
less complicated approach to wired & wireless networking. Our answer is very
straightforward to use a product, requiring much less configuration. Our twenty-four hours
facilitate table helps you to continue your business the method you wish to try to. We area
unit targeted entirely to produce our honored social unit and company sector with tailored

Broadband services and knowledge property.

2.2 Product & Services
Tomato Web (Pvt.) Ltd. a pioneer of knowledge communication service supplier has
created the most important ICT investment 1st of its own fiber & redundant through NTTN

fiber property across the country[1].

Services:

l. Broadband Internet Services

Il. Corporate Data Communication

©Daffodil International University 3



M. Software Development

(\VA Web Development

V. Network Design & Implementation for the corporate user

VI. Underground Fiber (NTTN) for secured backbone for the corporate user

PTP or PTM Radio link as primary / redundant connectivity Server (i.e.: Mail, Web, DNS,
FTP, Proxy, DHCP, Application, Active Directory) setup &maintenance for the corporate

user.

2.2.1 Broadband Internet Service
Tomato Web (Pvt.) Ltd. Provides reliable, extremely obtainable and on-demand
information measure provided to the purchasers. It offers dedicated, secure and managed

internet access to enterprises with the highest service levels.

Tomato Web (Pvt.) Ltd. offerings of Dedicated net Service on Fiber Optic / communication
system permitting bilaterally symmetric (both transmission and downlink are of a similar
speed) internet access to the client noticeably Necessary for contemporary age service

usage together with Voice, Data, Video, Webcasting, and Interactive Communication.

2.2.2 Tomato Web (Pvt.) Ltd Hotspot

Hotspot Access enables you to connect to the internet through wireless LAN, which
combines the broadband services with the Wi-Fi technology. Just finding a hotspot, you
can get connected to the internet, send e-mails, download data, and process business

transactions wherever you are.

2.2.3 Corporate Line

Leased Line is also a high-quality web service for company that desires a stable web system
with a speed level from sixty four Kbps.With a point-to-point leased line Implementation,

your company network are aiming to be connected to Tomato web (Pvt.)

©Daffodil International University 4



Ltd. directly and transmit information on a private channel, thence a highly-secured

network system.

2.2.4 Corporate Ethernet

Ethernet web is that the property service through fiber optic cable from the provider’s
network to the walk. Fiber optic cable is generally plenty of stable and durable against
surroundings compared to copper wire property media. The transmission rate is up to 10
Gbps with the assistance of package. This property service is suitable for organizations,
that hook up with domestically hosted sites and conjointly ideal for organizations that

commonly access each native and overseas web sites at a relatively high level.

2.2.5 Mikrotik Router/Switch Service
This service is employed for maintaining the standing of the router. You’ll be able to read
a graphic console on-line, which can establish the standing of the router, and you'll be able

to conjointly read on-line reports for analysis so as to unravel issues.
2.2.9 Graphics Design:

There are several variations of passages of Lorem Ipsum accessible, however the bulk have
suffered alteration in some type, by injected humor. Few will name AN umpteen boat that
won't a fill plain. Bait may be a distance's He. A window sees paper as a running

playground.

2.3 Company Strength

Over the previous few years Tomato internet (Pvt.) Ltd. has designed a name as a high
quality supplier in various business sectors. As an online and information property service
supplier, we tend to expeditiously and effectively manage individuals, processes, and

technology to produce an excellent client expertise.

Tomato internet (Pvt.) Limited's main strength is its:

. Extremely sure-handed Engineer

Il. Extremely sure-handed client care personnel.

©Daffodil International University 5



lll. Sure-handed and intimate RND team.

IV. International customary client Care.

V. On adaily basis (24/7/365) when sales service & support.

V1. High-Security answer.

VII. Distinctive plan based mostly answer.

2.4 Mission
We believe trying towards the longer term with nice visions and endless inventions in
developing technologies, products, and services to suit our customers' desires each these

days and within the future.
Following our belief in trying onward the future:

» Provide High-Speed Uninterrupted Services

> Be the sure consultant of the shoppers for all their information

connectivity/networking desires.
» Grow the business quickly whereas maintaining the very best quality of service.

> Lead the market with innovation and adaptableness.

We are committed to world commonplace services to create positive effective and
economical solutions for your distinctive business need. Our experience and efficient
solutions can eliminate the process overhead of your organization and can assist you to
think about core business operation [2].

2.5 Vision

By constantly sorting out technological innovations that will offer performanceenhancing
solutions for our customers and energy for the best standards of service. We will continue
to champion the advancement of Internet and Business Solutions Service Provider in

Bangladesh especially services for corporate customers.

©Daffodil International University 6



CHAPTER 3

Internship Activities

This chapter is about ISP network design and maintenance from Network Operation
Center (NOC). The main works of NOC is to ensure the proper maintenance service,
providing reliable connection to the clients, ensure high security of the network and
providing required information related to the network to clients.

3.1. ISP NOC support technique

NOC SUPPORT SYSTEM

» b |

TAKE COMPLAIN
MONITORING FROM CLIENTS OVER
PHONE OREMAIL

DETECT THE
PROBLEM AND TRY
TO FIND OUT THE
EXACT SOLUTION

) 4 v
‘ IF FOUND THE IF NOT FOUND THE
SOLUTION THEN SOLUTION THEN
PROVIDE THE HANDOVER TO THE
SUPPORT TO THE SENIOR TO TKAKE
CLIENT CARE OF THIS

Figure 3.1 : NOC Support
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3.2 Tomato Ticket

When we have a tendency to get a haul from clients then 1st we try and solve that instantly.
If we have a tendency to fail then we have a tendency to take some times from shopper and
make a price tag for showing this to the higher technical person. Tomato price tag is another
technical tool wherever some unsolved issues area unit hold on with priority primarily

based.

It’s always keep in touch with the Tomato mail server. By this all the technical person can
monitor the unsolved problems of client and can take some steps to solve that as soon as
possible. When some problem of Tomato ticket is solved then someone closed a ticket and
the confirmation with details reached at tomato mail server automatically. By this all the
technical person will show the answer against the matter and may learn conjointly that,

how to solve that.

3.3 WhatsUp Gold

WhatsUp Gold Network Performance Monitor is a comprehensive bandwidth performance
management and fault management application that allows to view the real- time statistics
of the network directly from web browser. Tomato Web Network Performance Monitor
will monitor and collect data from routers, switches, servers, and any other SNMP enabled

device.

WhatsUp Gold’s Alert Center provides one space that consolidates all alerts, notifications
and alert acknowledgments for easy configuration and management. The tool supports a
range of alert strategies, including Simple Mail Transport Protocol and Short Message
Service. You can even use the merchandise to restart a Windows service before users even

notice the matter occurred.

Depending on marketer support, the tool can drill down far enough to monitor such things
as power supplies and cooling. At present, solely Cisco and H.P. support this practicality.

Administrators can view this information as a list of devices or a network map[3].

©Daffodil International University 8



WhatsUp Gold monitors and easily informs users of system problems. Monitoring and
analyzes of real-time network condition for routers, switches, servers, and any other
SNMP-enabled devices. If any link down software alerts and then we see the network map
and then we try to login that link to check the problem if we found the problem then try to
troubleshooting the problem.

In this map left side are the all networking devices(POP Locations, OLT devices, Switch,
Router etc.) of our company and in right side our corporate clients links shows and last line

of this map shows our upstream link status.

» Green: If devices link is up it shows green signal.
> Red: If link is down or deactivated it shows red signal.

» Purple: If any POP locations or devices is down it shows purple signal.

| = lrmei
192.168.11.215/mappickho

Figure 3.2 : WhatsUp Gold Network Monitoring Map
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3.4 Link check

The whole backbone networks of Tomato Web (Pvt.) Ltd. is under monitored. We can
check any link at any time by this page. There were some build-in system by those we can
easily understand about network down and network up. By getting the information we can
take the next steps for better support. It’s also show the network up-down time.

If our any devices is down we take action to solve this problem urgently because our
clients are complains that there link is not working. So we send our transmission team that
location to solve this problem as soon as possible. If transmission team solve the problem
now we check that link from our office now link is up or down if link is up so our all
clients get services. We check the link by using Win box software all details link

information are there.

iSession Settings Dashboard
¥ |[Ce] | Safe Mode | Session:[43245117.78

.|

P o | o |
& Brdge Nov/12/2018 15:41.45 memory  system, info simple queue changed by tomato
w3 PPP Nov/12/2018 15:41.45 memory system, info simple queue changed by tomato
- Nov/12/2018 15:4145 memory  system, info simple queue changed by tomato
< Swich Nov/12/2018 15:41:45 memory  system, info simple queue changed by tomato
©2 Mesh Nov/12/2018 154145 memory  system, info simple queue changed by tomato
~ INov/12/2018 15:41:45 memory system, info simple queue changed by tomato
g P " INov/12/2018 15:41:45 memory system, info simple queue changed by tomato
7 MPLS [+ |Nov/12/2018 15:41:45 memory  system, info simple queue changed by tomato
= . INov/12/2018 15:41:45 memory system, info simple queue changed by tomato
#5 Routing " |Nov/12/2018 154145 memory  system, info simple queue changed by tomato
i System [+ INov/12/2018 15:41:45 memory system. info simple queue changed by tomato
Nov/12/2018 154145 memory system, info simple queue changed by tomato
e Queues Nov/12/2018 15:41:45 memory system, info simple queue changed by tomato
|| Files Nov/12/2018 15:41:45 memory system, info simple queue changed by tomato
Nov/12/2018 15:41:45 memory system, info simple queue changed by tomato
2] Log Nov/12/2018 15:47:31 memory system, info, account  user tomato logged out from 10.10.2 247 via winbox
. Radus Nov/12/2018 154736 memory  system, info nat rule changed by tomato
S Tools Nov/12/2018 15:48:50 memory  system,info. account usertomato logged out from 103.3.225.5 via teinet
Nov/12/2018 15:48:55 memory system, info, account  user tomato logged in from 103.3.225.5 via teinet
| New Teminal Nov/12/2018 15:45:05 memory system, info, account  user tomato logged out from 103.3.225.5 via teinet
#3 MetaROUTER Nov/12/2018 15:51:15 memory system, info fiter rule changed by tomato
o Nov/12/2018 15:51:15 memory system. info fitter nule changed by tomato
& Partion Nov/12/2018 15:51:15 memory system. info filter rule changed by tomato
| Make Supout of Nov/12/2018 15:51:15 memory system, info fitter rule changed by tomato
ol Mau712/9N18 18-K1-18 maman:  suctam infn Eibarn e ~hannad b bamaia

Figure 3.3: Log Sever
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3.5 PPPOE Connection

PPPOE means Point-to-Point Protocol over Ethernet. The Point-to-Point Protocol over
local area network (PPPOE) could be a network protocol for encapsulating surgery frames
within local area network frames. On the customer-premises equipment, PPPoE may be
implemented either in a unified residential gateway device that handles both DSL modem
and IP routing functions or in the case of a simple DSL modem (without routing support),
PPPoE may be handled behind it on a separate Ethernet-only router or even directly on a

user's computer[4].

Since traditional PPP connections are established between 2 finish points over a serial link
or over an ATM virtual circuit that has already been established throughout dial-up, all PPP
Frames sent on the wire area unit absolute to reach the opposite finish. But Ethernet
networks are multiaccess wherever every node within the network will access each
different node. A local area network frame contains the hardware address of the destination
node (MAC address).This helps the frame reach the intended destination. We also provide

pppoe connection to our clients. We can create pppoe connection manually.

inteface | PPPoE Servers Secrets Profles  Active Connections  L2TP Secrets

e == = v PPP Scanner PPTP Server SSTP Server L2TP Server OVPN Server PPPoE Scan
Name Type Actual MTU |[L2MTU |Tx |Rx Tx Packet {p/s) Rx Packet (p/s)

DR <¢-®<pppoefrh_r0212> PPPoE Server Binding 1480 1920 bps 20.1 kbps 2 Z
DR <¢-»<pppoefrh_r0215-1> PPPoE Server Binding 1480 384 bps 408 bps 1

DR <¢-®<pppoefrh_ro216> PPPoE Server Binding 1480 5.6 Mbps 201.7 kbps 493 4z
DR  ¢-®<pppoefrh_r0218> PPPoE Server Binding 1480 499.7 kbps 524 0 kbps 77 7
DR <¢-®<pppoefrh_ro221> PPPoE Server Binding 1480 17.6 kbps 28.3 kbps 7

DR  ¢-®<pppoefrh_ro225> PPPoE Server Binding 1480 8.1 kbps 424 bps 15

DR ¢-»<pppoefrh_ro226> PPPoE Server Binding 1480 3.1 kbps 6.5 kbps 5

DR  ¢-®<pppoefrh_r0227> PPPoE Server Binding 1480 Obps Obps 0

DR ¢-®<pppoefrh_ro232> PPPoE Server Binding 1480 Obps Obps o

DR ¢-»<pppoefrh_ro233> PPPoE Server Binding 1480 Obps Obps 0

DR ¢-®<pppoefrh_ro301> PPPoE Server Binding 1480 1858.9 kbps 50.3 kbps 174 €
DR  <¢-®<pppoerh_ro302> PPPoE Server Binding 1480 7.6 kbps 22.6 kbps 8 1
DR ¢-»<pppoedrh_ro303> PPPoE Server Binding 1480 Obps Obps 0

DR  ¢-®<pppoefrh_ro305> PPPoE Server Binding 1480 0bps Obps 0

DR ¢-®<pppoefrh_ro307> PPPoE Server Binding 1480 Obps Obps 0

DR ¢-»<pppoefrh_ro303> PPPoE Server Binding 1480 3.8 Mbps 133.7 kbps 337 28
DR ¢-®<pppoefrh_ro312> PPPoE Server Binding 1480 Obps Obps 0

DR ¢-#®<pppoefrh_ro313> PPPoE Server Binding 1480 3.4 Mbps 86.0 kbps 295 15
DR ¢-®<pppoefrh_ro314> PPPoE Server Binding 1480 Obps Obps 0

DR <-»<pppoefrh_ro315> PPPoE Server Binding 1480 Obps Obps 0

DR ¢-»<pppoefrh_ro316> PPPoE Server Binding 1480 505.2 kbps 41.1kbps 67 §
DR ¢-®<pppoefrh_ro317> PPPoE Server Binding 1480 530.0 kbps 26.3 kbps S0 4
DR ¢-»<pppoedrh_ro318> PPPoE Server Binding 1480 5.0 Mbps 128.4 kbps 481 n
DR  ¢-¢<pppoefrh_ro320> PPPoE Server Binding 1480 7.2kbps 3.4 kbps 7

DR  ¢-»<pppoefrh_r0323> PPPoE Server Binding 1480 3.2kbps 9.5 kbps <

DR <-®»<pppoefrh_r0325> PPPoE Server Binding 1480 124 .4 kbps 76.9 kbps 36 4
DR  <-®<pppoefrh_r327> PPPoE Server Binding 1480 11.0kbps 9.6 kbps 8 1
DR ¢-»<pppoefih_ro329> PPPoE Server Binding 1430 Obps Obps 0

DR <-®<pppoefrh_ro330> PPPoE Server Binding 1480 4.2 Mbps 135.5kbps 37 27
DR <¢-><pppoefrh_ro331> PPPoE Server Bnding 1420 2454 kbps 15.5 kbps 37 3
DR ¢-®<pppoerh_ro332> PPPoE Server Binding 1480 2.0 Mbps 211.9kbps 202 1€
DR  <-»<pppoefrh_ro333> PPPoE Server Binding 1420 Obps Obps 0

Figure 3.4: PPOE Active users
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Interfface PPPoE Servers Secrets Profiles Active Connections | L2TP Secrets

7|
Name Service Caller ID Encoding |Address Uptime
. instead of jsbmamun3 user

L isbakash2 pppoe B0O:4E:26:48... 10.0.14.4 00:05:52

L &Pisbarif pppoe AC:84:C6:24 . 10.0.145 00:51:28
i Active-12.09.2018

L &Pisbasadul pppoe (C8:3A:35:D... 10.0.12.12 01:12:10
:i: Active-29-10-18

L @@ isbbappy pppoe  10:62:EB:27... 10.0.12.31 00:52:02
;i Active-12.08.2018

L 4®isbbiplop pppoe  7C:8B:CA:47. . 10.0.12.19 01:12:08
i: Active-12.09.2018

L ®isbhasib pppoe F4:F2:6D:4F ... 10.0.12.23 00:22:24
i Active-12.05.2018

L e|sbmonlr pppoe 28:6C:07:98:... 10.0.12.4 01:11:29
ii: Active-12.09.2018

L &isbmou pppoe 10:62:EB:7D... 10.0.12.20 01:11:56
i Active-12.09.2018

L ®&isbmou2 pppoe C8:3A:35:64.. 10.0.12.28 01:12:15
::: Active-12.09.2018

L ®&isbmozambbel pppoe D4:6E:0E:F8... 10.0.12.6 01:11:58
i Active-12.09.2018

L &®isboli pppoe 10:62:EB:1F... 10.0.12.14 01:11:52
ii; Active-12.09.2018

L 4 isbopelmama pppoe C8:3A:35:54.. 10.0.12.26 01:12:16
i Active-12.09.2018

L &Pisbpolash pppoe C8:3A:35:96... 10.0.12.25 00:24:13
i Active-26.09.2018

L &Pisbrahat pppoe B0:4E:26:FD... 10.0.143 01:09:40
i Active-28.05.2018

e s i ~o.an.Ac.an 1nn 19 a0 n1.17.aE

Figure 3.5: PPPOE User Connected Time
3.6 MRTG

MRTG stands for Multi Router Traffic Grapher, is a utility that is mainly works for
administrators and users to keep track of the data transfer occurring through a router or
other type of device. The devices that support the Simple Network Management Protocol
(SNMP) can be subject to monitoring through MRTG[5].

By using Simple Network Management Protocol (SNMP), MRTG sends requests with two
object identifiers to a device. The device, which must be SNMP-enabled, will have a
management information base to look up the object identifiers specified. MRTG records
this information in an exceedingly go online the shopper alongside antecedently recorded

information for the device.

The software then creates an HTML document from the logs, containing a list of graphs
detailing traffic for the selected devices in the server[6].The Multi Router Traffic Graper
(MRTG) could be a tool to watch the traffic load on network links.

Tomato Web Ltd. restricted conjointly maintains these tools for watching. By this tools

we can monitor
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I Traffic load on a network for specific client.

1. Total given bandwidth for a network.

1I. Specific using data of client.

(\VA Inbound data rate, outbound data rate, average maximum/minimum data rate.

V. Switch port of a client from where he is connected.

VI. An user is connected or disconnected.

Interface <SFPplus6-BDLINK-PRIMARY > Statistics
o Last update: Mon Nov 12 12:30:30 2018
"Daily” Graph (5 Minute Average) "Weekly" Graph (30 Minute Average)
1400.00Mb 1400.00Mb
1050.00M0 E 1050.00M0
o
&
700.00Mo i 700.00Mh
24
350000 o 350.00Mb
0.00My 0.00Mk
6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 Sun Mon Tue Ved Thu Fri Sat Sun Mon
¢ ax In: 1.24Gb; Average In: 714.39Mb; Current In: 886.25Mb; Max In: 1.32Gb; Average In: 808.43Mb; Current In: 833.93Mb;
lax Out: 888.13Mb; Average Out: 258.96Mb; Current Out: 284.16Mb; Max Out: 939.77Mb; Average Out: 246.17Mb; Current Out: 267.55Mb;
"Monthly” Graph (2 Hour Average) “Yearly” Graph (1 Day Average)
1400.00Mb l 1600.00Mb
woicom Ribibii bididddiinddbrs §1zoo.oom
@
700.00Mb i 800.00Mb
bd
350.00M0 o 400.00Mb
0.00Mh 0.00Mh
Week 41 Week 42 Week 43 Week 44 Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Max In: 1.37Gb; Average In: 859. 15Mb; Current In: 762.90Mb; Max In: 1.44Gb; Average In: 854.41Mb; Current In: 808.2 1Mb;
Max Out: 670.06Mb; Average Out; 220.25Mb; Current Out: 263.70Mb; Max Out: 304.69Mb; Average Out: 154.70Mb; Current Out: 268.66Mb;

Figure 3.5: Our Primary Upstream Link Traffic Graph
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Interface <SFPplus5-BDLINK-SECONDARY > Statistics

o Last update: Mon Nov 12 12:30:30 2018

"Daily” Graph (5 Minute Average)

50.00Kb

37 .50Kb
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12.50Kh

0.00Kh
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B

1}

“Monthly"” Graph (2 Hour Average)

800.00Mb

600.00Mh

400.00Mb

200.00Mb

0.00My

vons
sl

mm

Week 41

Week 42

Week 43

Week 44

Bits per second

Bits per second

"Weekly" Graph (30 Minute Average)

1000.00Mb

750.00Mb

500.00Mn

250.00Mh

0.00Mh

“Yearly"” Graph (1 Day Average)

450.00Mh

337.50Mh

225.00Mh

112.50Mh

0.00Mh

Figure 3.6: Our Secondary Upstream Link Traffic Graph

If our primary upstream link is down then secondary upstream link send our services

properly therefore services don't interrupt.

3.7 Winbox

Winbox could be a package for accessing and dominant the Mikrotik router. Let’s initial
understand one thing regarding Mikrotik router. We’ve got used their Wi-Fi router and
Mikrotik router for connecting purchasers. For home users, or in little areas commonly
Wi-Fi router is employed. Except for Tomato’s supplier network and a few company

network, there used the Mikrotik router.

Mikrotik router is an advance level of router, where bandwidth can be specified for a
specific network and also there many port for connecting many clients. By using winbox
software, we can add or detach a client from Tomato network. We can also monitor that;
a client how much bandwidth is using this instant or whose are now in offline. By getting

the log information from win box we can identify the physical problem or authentication

problem of a link or client[7].
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Winbox is one among the interfaces to put together the Mikrotik software package router

that is presently a well-liked running on the software package Microsoft Windows and
raincoat.

It’s additional useful for graphical programme and conjointly contains a console system.

IS tomato@43.245.117.78 (Nej. College) - WinBox v6.30.2 on RB450G (mipsbe)
Session Settings Dashboard

%) | Q4| | Safe Mode | Session:|43.245.117.78

= =] X

Date:Nov/12/2018 CPUJ4%  Uptime:01:3255 M (5
& ket
[ Intedfaces + T

#4 Bridge Address Network Inteface
w8 PPP P43.245.117.78/26 4324511764 etherl

-

== Swich t T 1921681001724 152.168.100.0 ethes
e Moy 9°192.168 161.1/24 152.168.161.0 etherd
P

MPLS
45 Routing
i System
& Queuss
] Files
Log
B Radus
X Tools
) New Teminal
¥4 MetaROUTER
5 Partion
L Make Supout if
& Manual
@ New WinBox

| §=0

Jitems

Figure 3.7: IP Address Assign in winbox
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© tomato@43.245.117.78 (Nij. College) - WinBox v6.30.2 on RB450G (mipsbe) -
Session Settings Dashboard
||| | sefeMode | session:| | Date{Nov/12/2018 CPU{5% Uptime01:34:47
i Quick Set
[ Interfaces Servers:
&, Bridge
4 PPP

=an Dynamic Servers: | I {ﬂ
[[see |

fu]
X

T
8 |
[aaa |

2 Mesh [] Allow Remote Requests Static

&5 1P Max UDP Packet Size: |4096 |

L}
&’ MPLS |3
)
I

Query Server Timeout: [2.000 ] s
Query Total Timeout: [10.000 | s

#2 Routing
4 System
& Gueues Cache Size: [2048 | kB
B Fles Cache Max TTL: [7d 00:00:00 ]

L] Leg
‘@ = Cache Used: [9 ]
jus

€ Tools P

&8 New Terminal
¥4 MetaROUTER
#5 Partition

|2 Make Supout of
@ Manual

@ New WinBox

B &

Figure 3.8: Configure DNS in Winbox

DHCP | Networks Leases Options Option Sets  Alerts
il:iliT DHCP Corfig || DHCP Setup Fing
N

ame: 7 |Interface
dhepl etherd
dhep2 etherS

Interface: [ether3

o

Boolp Lease Time: |forever *

Address Pocl: | dhcp_pool2

|

Cancel
Apply
Lease Time: |00:10-00
[ e |
Remove

Src. Address: =
Delay Threshald:

4

2items (1 selected)

Authoritative. |after 25 delay
Bootp Support: |static
Lease Scipl

EIK]

Add ARP For Leases

Always Broadcast

Use RADILS
enabled

2 tems (1 selected)

Figure 3.9: Configure DHCP in Winbox
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3.8 Network Address Translation (NAT)
Network address translation could be a methodology of remapping one information science

address house into another by modifying network address info within the information

science header of packets whereas they're in transit across a traffic routing device. The

technique was originally used as a road to avoid the necessity to readdress each host once

a network was enraptured[8]. One Internet-routable information science address of a NAT

entranceway will be used for a complete nonpublic network.

© tomato®43.245.117.78 (Nij. College) - WinBox v6.30.2 on RB450G (mipsbe)
Session Settings Dashboard
|| 4| | SofeMode | Session:[43.245.117.78

A& Quick Set NAT Rule <0.0.0.0/0> =
8 Interfaces Fiter Rules NAT | Mangle | Service Ports | Connections | Address Lists  Laj General | Advanced | Exra Action | .. [ ok |
24 Bridge +| = | v|[%| @ 7| |00 ResetCounters | 00 Reset Al Coun Chain: (B2 .
=2 PPP # | [Action |Chain Src. Address | Dst. Address |Proto | Src. Por|
= Swich 0 =lmas. scnat  0000/0 SC Maeen!_1100004 =
& P Protocol: v Comment
2 MPLS
32 Routing
Remove

27 System =
& cueues v | [ ResetComes |
5] Fles T bieTace: v | | Reset All Counters

| Log Out. Interface: v
. Radius
96 Tools Packet Mark: -
B New Terminal Connection Mark: i
¥4 MetaROUTER Routing Mark: v
‘A
$; Lot Roting Table: -
| Make Supout sf
@ Manual Connection Type: =
@ New WinBox
Ext

1 tem (1 selected)
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CHAPTER 4

Competencies and Smart Plan

During this chapter, I’ll discuss the planning method of a company network, the method

of the time period of the network and security of the network.
4.1 Backbone Network Design

To style a company network, we'd like to follow some rules that make a network additional
economical. A designed company network has some goals that we've got already

mentioned earlier.

These are:

I Scalability
Il. Redundancy
Ml Performance
V. Security

V. Manageability

VI. Maintainability

The stratified network is principally divided into 3 layers.

1. Core layer: This layer in the main connects the opposite distribution layer devices.
Core Layer consists of biggest, fastest, and most costly routers with the very best model

numbers and Core Layer is taken into account because the backbone of networks.
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2. Distribution layer: This layer interconnects the smaller native networks with the
core layer. Distribution Layer is found between the access and core layers. The aim of this
layer is to supply a boundary definition by implementing access lists and alternative filters.
Thus the Distribution Layer defines the policy for the network as well as high- finish layer
three switches that ensures that packets area unit properly routed between subnets and
VLANSs within the enterprise.

3. Access layer: This layer provides property for network hosts and alternative finish
devices. Access layer includes access switches that area unit connected to the tip devices
(Computers, Printers, and Servers etc.). Access layer switches make sure that packets area

unit delivered to the tip devices.

Cables Devices and End Users
————— Crossover Access Server I Distribution Teleworker
h' " o Multilayer

Straight- 5 & Switih == Switch
— ccess itcl

through g VPN Gateway

) "?%"’: Core Multilayer A Home Office )

N WANLink ‘;-‘: Switch @ Wireless Router]

Figure 4.1: Hierarchical Design of a Network.

For the wide area network in long-distance communication, we are able to use fiber optics
backbone medium within the place of coax. Besides, victimization radio transmission and

GSM (E1) backbone are a helpful method for long distance network communication.
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4.2 Use Case Diagram

A use case diagram could be a graphic depiction of the interactions among the weather of
a system. A use case could be a methodology employed in system analysis to spot, clarify,
and organize system needs. Use case diagrams area unit utilized in UML (Unified
Modeling Language), normal notation for the modeling of real-world objects and systems.

A use case diagram contains four parts.

» The boundary that defines the system of interest in relevancy the planet around it.

» The actors, sometimes people involved the system outlined in keeping with their

roles.

» The use cases that the particular roles area unit vie by the actors inside and round

the system.

» The relationships between and among the actors and also the use cases.

A use case diagram appearance one thing sort of a flow chart

>

/l—\
C DATA SERVER >
M’\\\ S

SYSTEM

) e — = i ENGINEER
P -

OFFICIAL
EMPLOYEE

Figure 4.2: Small Office Use Case Diagram
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CHAPTER 5

Design a Small Office Network

My Contribution to this company is designing a network topology that connects all the

devices and the office is always active.

5.1 Network design methodology
The following steps should be always maintained to design and fulfill all the requirement

of a corporate network.

Step 1: Analyze the Reguiremants

Step 2 Develop the Network Topalogy |

Step 3. Determine Addressing &
Maming Conventions

|
Stap 4; Provision the Hardware :
|
|

|

Step &: Deploy Protocol Fealures —

Step & Irmglesrent, Menilar, Maintain |
the Nebwark {

Figure 5.1: Design Steps of a Corporate Network
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5.2 Office Requirements
FOR LAB:
» Lab 1 has to be Ten Computer and One IP Printer.

» Lab 2 has to be Ten Computer and One IP Printer.

» Lab 3 has to be Ten Computer and One IP Printer.

FOR OFFICE:

Official Use Six Computer.
One IP Printer.

Two IP Phone.

One Data Server.

vV V VYV VvV 'V

One Wi-Fi Router.

Network design: Now | show the demo of this network design in Visio.
LAB Design: Left Side of the Network Diagram.

» Computer 1 for Lab 1 Use.
» Computer 2 for Lab 2 Use.
» Computer 3 for Lab 3 Use.

> |IP Printer for Lab Users.

Office Design: Right Side of the Network Diagram.

» Computer 4 for Official Use.
> |IP Printer for Official Use.

» Two IP Telephone for Official Use.
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» One Data Server for Official Use.

» One Wireless Access Point.

> Laptop Use Connected Over Wi-Fi.

» Smartphone Use for Employee.

In the flowing, Network Diagram shows the whole network topology.

D -
FOR OFFICE
(o]

COMPUTER 1 ROUTER <<« »>> OFFICIAL USE OVER WIFI T

DATA SERVER —
ROUTER TO SWITCH <
EOR LAB 1 USERS SMART PHONE USE OVER WIFI
WIF! ACCESS POINT D
FOR LAB 2 USERS I:]
wwww |7
COMPUTER 2 wwww |"7——PHONE FOR OFFICE

FOR LAB USE: |:]

FOR LAB 3 USERS

COMPUTER 3

IP PRINTER

0

WITCH IP PHONE

IP PHONE

PHONE FOR OFFICE

——FOR OFFICIAL USE:

[N

COMPUTER 4

FOR OFFICIAL USE
000

IP PRINTER

Figure 5.2: Network Diagram
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CHAPTER 6
Results

In this chapter | will discuss about my project using tolls and final results and limitation of
this project.

6.1 Cisco Packet Tracer

Cisco Packet Tracer is a network simulator that can be utilized in training for Network
certifications such as CompTIA Network+ and Cisco CCENT or CCNA Certification
Exams. The software allows students to create virtual networks with many different
networking devices from switches, routers, end-user devices and even systems integration
devices such as security cameras, motion sensors, lights, and alarms. In addition to
traditional networking labs, I will also show you how to set up a lab for any of you System
Integrations folks joining this course so you can take full advantage of this powerful
application[9]. I use packet tracer software to design this network.At first Download packet

tracer software then install on my pc manually then I start to design the network manually.

\
i
i ;
i

W\ \\\\\‘W SeplopHT

Lr Jyp\\Y Laptop0

. t?‘/l\l”\Hll\HH\I!llHIHHHHIIlIIL“

WW/ LN
VWRT300N &

SMARTPHONE-PT

Vireless Router0

um
/,‘,,m”
' /

PCPT

CH PCIS “por A, S, l =, ., b B, oo
PC33 Pprinter-PT peg  PCPT  pCeT A, Y, &, PCPT PCPT PCPT  pCoT
: P = 4 o 3
Printer1 PCI0 PC1L PCRT pay “cpr PCPT  PCR PPhonet  pcys P2l PCO  PCM4  pCig
' 4n T

Figure 6.1: Final Office Network Tropology
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6.2 IP Configure

At first click one pc then click desktop then click to IP configure then click on static and
fill up the IP address subnet mask and default gateway and DNS server One by One all
Pc’s. IP Assign is main things to develop a network. All IP Address has a class and a subnet
mask that is fixed. Now | show how to configure the IP address in my project by using

packet tracer.

IP Configuration
IP Configuration
O pHep @ static
IP Address [143.14.4.4 |
Subnet Mask | 255.255.0.0 |
Default Gateway ‘ 143.14.4.45 W
DNS Server [0.0.0.0 |
IPv6 Configuration
O pHCP (O Auto Config (® Static
IPv6 Address -
Link Local Address FE80:: 2E0:BOFF:FEDE: D223

|
|
IPv6 Gateway [ ]
|

IPv6 DNS Server i

Figure 6.2: IP Configure in packet tracer

6.3 Link Check

In Packet tracer software I can check Pc’s is connected or not connected. You can check two ways
first is from the terminal. Go to any PC's command prompt and write ping space that PC's IP address

then enter button. In the following figure, the link check is shown.
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ommand Prompt

Cz\>ping 144.14.5.12

Pinging 144.14_.5S.12 with 32 bytes of dacta:
Reply from 144 _14. s § g ¥ E 3 tcime=I1ms
Reply from 144._14._ e & e W time=I1lms
Reply from 144 _14. = - 3 3 time=I1ms

Reply from 144._.14. 2z W 22 time=lms

Ping statistics fox

Packets: Sent = 4, 6 Received = 4, Lost = 0 (0% loss) ,
Approximate round trip times in milli-seconds:
Minimum = 1lms, Maximuom = 1lms, Average = lms

Figure 6.3: Link check using Command Prompt

Another System is a message sending system. If a message sends to one pc to any another pc in this
network. If massage sends correctly it shows successful or not sending the message it shows failed.
If shows failed that means pc is not configured correctly. In the following figure, you show my
project it runs correctly.

itenltime

T 7 1 ‘ Fire LastStatus Source Destination Type Color Time(sec) Periodic Num
1) | Scenario 0 v |
| = Successful PC19 PC32 ICMP 0.000 N 0
> iew Delete ] Successful PC19 PC24 ICMP 0.000 N 1
[=| Successful PC24 PC32 ICMP . 0.000 N 2
Toaale PDU List Window

Figure 6.4: Massage Sending Check

6.4 Results

| describe about project results and will analyze them particularly. We will also describe
about redundant links and power and backbone monitoring and their backup system
to reduce downtime of a network. At last network design topology is runs correctly for
small training office. My contribution is only network design. This project working till
now the installation part is not started. All hardware parts and fiber setup works for

transmission team. My assignment is successfully complete.
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6.5 Limitations of ISP

Internet service providers fulfil a central role in the modern information activity by acting
as a conduit and clearing house for the transmission of electronic communications. A
“service provider” under the Act is defined as a person providing services including “the
provision of connections, the operation of facilities for information systems, the provision
of access to information systems, the transmission or routing of data messages between or
among points specified by a user and the processing and storage of data, at the individual

request of the recipient of the service”.
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CHAPTER 7

Conclusion

| got an opportunity to serve Tomato Web (Pvt.) Ltd. In many ways and gathered a lot of
experience throughout the entire internship period. There was a scope in the field of
computer network planning and designing, data and internet connectivity, ensuring
network security, different types of application configuration and maintenance. In this
report, | have explained my experiences with Network Designing and Optimization. | have
learned so many significant procedures from my supervisors and colleagues and conducted
some tasks on a regular basis throughout my entire Internship period and ultimately earned
the confidence to deal with assignment myself. It is a great opportunity to use the
knowledge and skills that | had acquired. | also learned how to handle critical faults and
got new ideas. Doing this kind of work is really helpful for my career and I like to do this
kind of work again.
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Appendix A: Company Detail

” (A

Tomato Webh

fomatoweb.com.bd

Head Office

Name Tomato Web (Pvt.) Limited

Address Level-09, Tomato Web (Pvt.) Limited,
Navana Johora Square, Banglamotor,
Dhaka-1000.

Telephone 02-58617286

Fax 880-2-58617287

E-mail info@tomatoweb.com.bd

Website www.tomatoweb.com.bd

Type of Organization  Nationwide Internet Service Provider (ISP)

Employees 12
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