Bus networks topology

TASK 1
1(a)          Network Topologies

Network topologies are categorized into the following basic types:
· Bus

· Ring

· Star

· Tree

· Mesh
Bus Topologies
Bus networks topology, a single cable segment that interconnects all the computers in a straight line. End of the bus is a terminator, to stop the electrical signals reflecting back from the end of the bus. The terminator may be a simple resistor or complex electronic device. The bus topology consists of one cable is fairly cheap to implement compared with other topologies. However, the low cost of implementing technology is offset by the high cost of network management. Moreover, since only one cable is used, may be the single point of failure. If it breaks the cable network, the entire network down.
Ring Topologies
               Ring networks topology, computer connects directly to the next computer in line. Ending at the starting computer, a a circle of cable forms to create a ring network. All data travel through a ring in the same direction. Because the circle has no end, termination is not required.
               Ring topology network is normally used to control access to the token passing scheme is used. Utilizing this system, only one computer on the network can transmit at a time. Amplifies the signal to the machine or a computer or across a network that relays the signal to enhance the action is connected to the ring. One of the major disadvantages of ring topology, the failure of the machine one machine that cause the whole network to fail.
Star Topologies
Star networks topology, doesn't specify how signals should travel from computer to computer, only that cables connect computers to a central device. All computers directly connect at one location, the start topology requires a more involved cable installation. The star topology is considered the easiest topology to design and implement. An advantage of star topology is the simplicity of adding additional nodes. The main disadvantage of star topology is that the center represents a single point of failure.
Tree Topology
Tree topology uses two or more star networks connected together. The central computers of the star networks are connected to a main bus. Thus, a tree network is a bus network of star networks.

Only devices connect directly to the tree bus, and each hub functions as the “root” of a tree of devices. This star hybrid approach supports future expandability of the network much better than a bus or a star alone.

The signals that are being transmitted by the root node are received by all the nodes at the same time. This increases the efficiency of the overall functioning of the network. The Tree Network topology can be extended easily to function and there are no limitations to how big it can be extended. Additional root nodes can be added and they can be interconnected within one single network.
Mesh Topologies
The mesh network topology uses one of two systems, called full mesh and partial mesh. In the full mesh topology, each station is connected directly to each other. In the partial mesh topology, some workstations are connected to all others, and some are connected only to frequent exchange data nodes.
Fully connected
Each node is connected to the network is fully connected. Fully connected network or broadcast does not need to change. However, its major drawback is the number of connections a node number and thus quadratically is unrealistic for large networks grows. Two nodes in one of the most common type of networks connected to the network the network is technically perfect.
Partially connected
Some of the more than one node in a network node points - Two - point - which some of the physical examination does not fully connected mesh topology to provide redundant network is connected to take advantage of the number of types of network topology, the cost and complexity For the connection between each network node.
1(b)          Advantages and Disadvantages of Medium
Cabling types used to interconnect networks:
· Coaxial cable

· Twisted-pair cable

· Fiber-optic cable
Coaxial cable
Coaxial cables use as the primary medium in LAN applications has become obsolete, but its use to access the internet is exploding.

Advantages of coaxial are as follows:
* Broadband system:
· Greater channel capacity

· Greater bandwidth

· Lower error rates
Disadvantages of coaxial are as follows:
· Problems with the deployment architecture

· Bidirectional upgrade required

· Great noise

· High installation costs

· Susceptible to damage from lightning strikes
Twisted pair cable
Twisted-Pair (TP) wiring composed of pairs of insulated strands twisted copper wire. There are two primary types of TP cable: unshielded twisted-pair(UTP), which simply contains one or more pairs of insulated wires within an enclosing insulating sheath, and shielded twisted-pair(STP).
Advantages of Twisted pair cable
· High availability

· Low cost of installation on premises

· Low cost for local moves, adds, and changes in places
Disadvantages of Twisted pair cable
· Limited frequency

· Limited data rates

· Short distances required between repeaters

· High error rate
          Fiber-optic cable
Fiber-optic cable composed of five components: a slender cylinder of glass fiber called the core, surrounded by a concentric layer of glass called the cladding. Fiber-optic cable is a good medium for high-bandwidth, high-speed, long-distance data transmissions because of its lower attenuation characteristics and vastly higher bandwidth.
Advantages of Fiber Optic cable
· Fiber cables longer than copper cables

· Data is transmitted at greater speeds

· Higher bandwidths than over copper cables
Disadvantages of Fiber Optic Cable
· Fiber cables are more expensive than copper cables

· More delicate
Wireless Network
Wireless network, wireless computer network refers to any type of communications network nodes are interconnected, typically associated with someone without using cables will be performed. Wireless telecommunication networks are generally implemented with some type of information transmission system that uses remote electromagnetic waves like radio waves, for the carrier and this implementation usually takes place at the level of physical level.
Advantages:
· If additional workstation was required, can easily extensible

· Implementation cost is cheaper than wired network.

· For the non-reachable places such as across river or mountain or rural area, it is ideal.

· Setting for temporary network is easy.
Disadvantages:
· Lower speed than wired network connection.

· Less secure due to hacker's laptop can act as Access Point. If you connected to their laptop, they'll read all your information (username, password).

· Complex than to configure wired network.

· High interference by surrounding. e.g: walls (blocking), microwave oven (interference), far distance (attenuation)
Reference :
http://wiki.answers.com/Q/What_are_the_advantages_and_disadvantages_of_wireless_networks
          1(c)Recommendation for using Topology and Medium
Among the mentioned topology, I have chosen the partial mesh topology. There are some workstations required to connect to all the others, and some are connected only to those other nodes with which they exchange the most data.

Among the several medium for network connection, fiber optic wired connection together with wireless network are used for internal building for getting the optimized speed for using web services and for police cars for patrolling and also patrolling the local area on foot.
TASK 2
2(a)          Internet Services

Internet services are:
· Email

· Video Conferencing

· Chat

· VoIP

· File Transfer

· Web Service
Email
E-mail consists of a process of receiving and sending electronic messages on the Internet. The whole process of receiving emails that happens in a sequence of reading and, if necessary after answering. Emailing is to compose, write and send.
Chat
Voice chat in online chat with the most modern form. The voice chat to provide the benefits of various Internet Messenger. Yahoo voice chat, voice chat, the most popular facilities available.
Video Conferencing
Modems are also necessary audio transmission lines, allowing the implementation of Plain Old Telephone System. Besides this, LAN or Internet is necessary, allow the transmission of data.. To converse through video conference each participant computer systems should b equipped with a video camera, microphone and loudspeaker. Videoconferencing is gaining in importance and popularity at an impressive pace.
File Transfer
File Transfer lets you share photos, videos, documents, regardless of size and type of file by file transfer through a computer network. This is invariably linked with FTP or file transfer protocol. Handles FTP file transfer between two computing endpoints.
Web Services
Web services and other applications to communicate via XML messages. The standard network protocols such as HTTP is used. They accommodate a variety of content and data services are completely flexible, standards-based.
VoIP
Internet telephony with voice over IP VoIP, users enjoy the convenience using of a cell phone with the benefits of Internet connectivity over telephony. The same Internet Protocol technology used in conventional data networks can be used to transmit voice and fax.

2(b)          Connection Speed
          For communication, the using email and chatting web services, there is only need of 64KB per seconds internet connection. For using file transferring and web services, recommended for 128KB per seconds connection speed and using VoIP and Video Conferencing, more connection speed of 512KB per second is required.
          So, the overall connection speed for the using the above mentioned services, minimum connection speed of 512KB per seconds is needed for smooth VOIP and Video Conferencing.
2(c)          Internet Service Providers

An internet service provider (ISP) is a company that provides internet access usually for a charge. Charges vary and can be based on downloads/uploads or time.
          In my Country, Myanmar, there is ISP called Yatanarpon Teleport and Myanmar Post and Telecomm. They can provide copper lease line, ADSL, dial-up connection, fiber optic, and Ip Star Vsat.

2(d)          Recommendation

According to ISP present in my country, I have chosen Yatanapon Teleport. Both ISP supports the required internet services but Yatanapon Teleport is a little cheaper for service charges and the main office is near to the downtown area than Myanmar Post and Telecomm. From Yatanarpon ISP, the required web services all are available than MPT including video conferencing and FTP service.
TASK 3
3(a)          How each method works(frequencies, full/ half duplex)
EnGenius Industrial Cordless Phone System
The system of industrial wireless telephone EnGenius is conceived to play as the system of telephone of longer range. This telephone combines suppleness and characteristics of a wireless telephone with the power of one two sees the radio. EnGenius transmits in up to about 900 milliwatts four times the power of the most part of the wireless telephones the capacity to enter up to 12 floors inside a building. This telephone is communication everywhere in a store, a building of office, or a farm. EnGenius can support a based unit nine handsets and every handset can be recorded with up to four based units. EnGenius is made up the characteristics of network hold, call the transfer, call the manager and characteristics of programmable ring which allows you to choose every handset to ring with every entering call or to ring only for transferred calls.

The EnGenius system introduces the duplex complete capacity who allows the handsets to announce the one with other one as two sees radios. A long antenna is included with every handset to maximize the range in the opened regions. Independent of the foundation, the duplex complete capacity allows you to speak and to listen without chattering of group and with advantage and comfort of a telephone handset at the same time. The technology of ghost of numerical spread means the telephone frequencies of hop more than 200 times a second and until 4 times the power of 2.4GHz of typical telephones.

EnGenius outdistances all other wireless telephones. In the office buildings can expect in up to 12 floors of penetration, in the store up to 250,000 square feet can be covered and on a farm or the ranch cover up to 3,000 acres. EnGenius gives the advantage of live broadcastings, the handset in the handset, 2 sees the communication of radio, absolutely independent of based unit. These unique characteristics make it possible for the numerous handsets to remain in contact the one with other even in the distant regions far from based unit. EnGenius of 2 introduce way will allow you to see who is called before you answer call. Visitor's identity card of type will allow II you to become identified that call directly of the screen of LCD of the handset.

Reference :

http://www.amazon.com/EnGenius-SN920ULTRA-Expandable-Cordless-Phone/dp/B000056V7S
Motorola CLS1450c Cordless Phone System
Motorola CLS1450c includes all characteristics and advantages of the model of CLS1410 more the capacities of wireless telephone, two seamless way telephone reciprocal action radio and stretchy functionality. Frequencies of Motorola: the radio of series of CLS operates on 56 different exclusive frequencies of business and introduces 121 codes, UHF of radio frequency (461-470MHz), phones to frequency 2.4 Ghost of Spread of Skipping of frequency of IDEOLOGY GHZ. This telephone includes functionality: a simple based station (with a simple, unique telephone number) supports up to four handsets CLS1450c must be connected to an analogical telephone line. In the office buildings can expect in up to 15 floors of penetration, in the store up to 200,000 feet sq. be able to be the coverage and phone that up to 100,000 feet sq. be able to be covered. A limitless number of business of two sees the radio (must be shown in the same frequency and in code) can communicate with CLS1450. The capacities of wireless telephone include visitor's identity card with the visual wait of call, speakerphone, programmable phonebook 20 slits shared between handsets.

CLS1450CB combines all effectiveness of a bilateral radio, with proper approach in the outside world with a rich man in characteristics, a wireless telephone.
Multi-Functioning Unit
It can connect all the efficiency of two-way phone along to access the outside world with 2.4GHz cordless phone.
Seamless Two-Way Radio / Phone Interaction
You can easily switch between incoming two-way radio phone calls and forth between functions.
Cordless Phone Capabilities
Caller ID with Visual Call Waiting (with your land-line feature subscription), speakerphone, a programmable phone book, outbound call lock programmability, and more.
Phone Base
          Providing access to the telephone feature (must be connected to an analog phone line). Up to four CLS1450c handsets can share a single phone base plus, it can be placed on flat surface or wall mountable.
Advanced Voice Activation (VOX)
Allows for using with optional audio accessories.
Long Battery Life
Rechargeable Lithium ion battery provides up to 10 hours of battery life.
Up to Five Mile Outdoor Range
In flat, open areas with no obstructions when used as a 2-way radio. Up to 100,000 sq ft when used as a cordless phone.
Keypad Lock
Helps prevent accidental changes to settings - limiting unnecessary downtime.
Call Tones Vibration Alert
3 selectable call tones help alert the user of an incoming transmission. The VibraCall Alert feature alerts the user with a vibration.

Reference :

http://www.google.com/products/catalog?hl=en&q=motorola+walkie+talkie+phones&ved

3(b)          Legal Requirement

Using a radio communications network in most countries require to licensing by national telecommunications regulators, both for type of radio devices and the radio frequency spectrum it will utilize, as limited radio frequency spectrum and use effectively.
Operating License and Radio Frequency License
A specific operation license is required to operate a commercial radio network. In case of private radio networks, i.e. Professional Mobile Radio (PMR), the interpretation of the licensing requirements is country specific and the national regulator should thus always be consulted before setting up a radio communication network. A private radio system requires only a frequency license in most cases.

Usage of radio frequencies is always controlled either by the national radio communications regulator, which is Ministry of Defense, Myanmar. In the Application, we must clearly mention about
1. Model and type of Radio communication devices.

2. Frequency range

3. Number of units

4. Purpose of Radio communication network.
The national radio communications regulator will review the application. Upon successful application, the regulator will have right to choose specific radio frequencies for strict purpose within the strict region. Radio frequency licenses are not normally free of charge and the license cost can vary greatly depending on country and type of usage. For details of the procedures and fees regarding a radio frequency license the national regulator should be consulted. For police department, it will not charge fees radio frequency license.

3(c)          Cost of Setting up and Operating the System

3(d)          Limitations of Each Method
EnGenius
The telephones of EnGenius for a range more than 8.8 miles and there is no chattering of group or to grow to speak. It is amazing since SN920 uses fact to encode numerical ADPCM, the presenter has very poor answer in low frequency, probably owing to the small greatness of the telephone and is void part so good as a traditional tied telephone. The difficult region for the reception of sign and tried many wireless telephones.

There are many long available telephones of range, but only someone who are legally FCC certified in the United States. The most part of the longest telephones of range use military frequencies and are sold for exportation only.

The long range works for a ray impressing as down the block, across the ranch, or on different floors, but not rather wholly for a long time for the boat or motorized use. The optional external antenna works very also. If you can reasonably install it on a top of roof or far from blockage, it will augment the range especially in outdoor games.
Motorola CLS 1450CB
The range of this Motorola CLS the wireless telephone of 1450 bands CB is as high as 100,000 feet sq around the telephone foundation. The sitting lock of call of the programmability city, 2.4GHz capacity of wireless telephone numerical, the line of multi-handset holds, backlit shop window and numerical paving, 5 tones of ring and the page of the telephone foundation. The sitting range of the city more than 5 miles, flat and free ground.

The help of firms to give the service of the upper customer, the series CLS of bilateral radios allows to the employees to react quickly to requests and to have immediate approach mutually. The business of CLS the bilateral radios and helmets is conceived with the productiveness of business at the head - the establishment of functionality in the increase of a button.

It is a light model, easy-to-use with 4 channel, 15 floors the range of reception in room. It comes with a battery of Ion of rechargeable lithium and loader's cradle.

3(e)          Recommendation
          The above network diagram is to show the cordless phone system in the Police Department. In this department, I have to use 40 cordless phone in the network.
          Above mentioned two cordless phone system, the EnGenius phones there can support one base unit nine handsets and each handset can be registered with up to four base units.
          In Motorola CLS 1450CB phone include a single base station(with a single, unique phone number) supports up to four CLS1450c handsets must be connected to an analog phone line.

In the cost estimation of the two mentioned phones according to the features and limitation, I have chosen EnGenius industrial cordless phone system.
TASK 4
4(a)          The main equipment that would be installed
Grandstream's IP PBX System
IP PBX systems were conceived to be robust, flexible, sure and efficient price and climb both in greatness and in capacity. Characteristics are delivered as software, unlike the equipment of ownership bases telephone systems, the inspectors of Police are in control, able of unfolding exactly characteristics and applications demand for the department of the police. And the telephone of IP (the telephone of VoIP) is absolutely justified, supported by in the experts of department of the police, DRINKS complaint to small blows and job in the conjunction with the most part of the popular systems of telephone of VoIP. Therefore I used the telephone ex-money changer and the telephone system duplex appartment-suit for the department of the police.

The segment of product IP-PBX of Grandstream is made up of GXE5024. It is made up of the apparatus a mighty is all in a resolution of communication of data of fax of video of voice for the baby in the medium business of greatness, especially the companies of sous-30 places by place. It is takes modern systems of communication of business at a level augmented by innovation, quality, integrity, the wealth of deployment and affordability. GXE5024 has 4 analogical harbours of FXO as the lines of telephone of connection. The support of GXE5024 distributed communications IP, clever the family of product unifies messaging, advanced application and characteristics of PBX the most popular, also inserts inheritance in a optimum manner the trunk of PSTN and telephone interfaces for the good of communication hybrids with safety in all circumstances by including the loss of network or power.
Grandstream GXV3000 IP Video Phone
Grandstream GXV3000 IP Phones it Video a following generation is phone it from video of SMALL smart SIP with big 5.6" adjustable LCD in colour, apparatus of photograph of resolution of VGA and video efficient H.264 / H.263 of band of frequency real-time codec which returns the quality of deafening painting on Internet public.
· 5 navigation keys

· 2.5mm headset jack

· 2 USB ports
Grandstream GXV3000 is a following generation, the telephone of video of SMALL smart SIP with a big screen of LCD of shop window in adjustable colour, VGA or of apparatuses of photograph of resolution CMOS and an efficient video H.264 / H.263 of band of frequency real-time codec which returns the quality of deafening painting on Internet public. Grandstream GXV3000 is part of the series GXV of telephones videos which includes GXV3005 IP Telephones Videos and telephone of Multimedia IP GXV3140.

4(b)          Features of the System
Features of the Grandstream IP PBX Range
· Together with session border controller (SBC) for NAT/firewall traversal and secure telecommunication

· High performance data router

· Legacy PSTN trunks integrated, analog phone/FAX ports & unlimited SIP trunk options

· Conferencing that allow any combination of IP or PSTN calls using any codec (built-in transcoding)

· Unified messaging including voicemail-to-email, fax-to-email and video-to-email

· Power and network failure survivable and recovery

· Support local emergency call routing in all circumstances

· Detection automatically and provisioning of IP phones, video phones, ATA and other endpoints for easy deployment

· Presence, shared line appearance, call park & pickup, call queue, ACD, intercom & paging, ring group, customizable auto attendant & IVR, personal music-on-hold, branch office system peering

· Hardware accelerated encryption engine to ensure strongest security protection using SRTP and TLS

· Personal Web portal to manage individual phone/call setting, personal greeting, new or saved voice/fax/video messages for each extension user

· Flexible dial plan, call routing and recording
Grandstream GXV3000 Features and Functions
Grandstream GXV3000 introduces a detector of camera of resolution adjustable advanced VGA (with the 1 contact ON / DICE change for the control of private life), of 5 " TFT of 6 fine thumbs of razor colour in LCD with the quality of deafening painting (2 - dimensionally rotatable to allow almost all angles of observation), 5 keys of navigation, 3 indicators of line (among which each supports the independent count of SMALL SIP), the indicator of visual message of voice / video, speakerphone without hands with the cancellation of acoustical echo moved forward, 10M / 100M double Ethernet ports (change or mode of router configurable), 2 ports of USB, the jack of 2.5-millimetre helmet and RCA creates the jack of audio / video production to allow simultaneous video production the TV.

Definitions of the GXV-3000 Connectors

4(c)          Cost of equipment and installation
Equipment Cost
For main equipment Grandstream GXE5024 costs $ 899 per each item and for each equipment of Grandstream GXV3 000 IP Phone costs $ 225.

In police department, the total main equipment requires 3 Grandstream GXE5024 for total cost $ 2,697 and 74 Grandstream GXV3 000 IP Phone for total cost $ 16,650 and so the total equipment cost is about $ 19,347.
Installation Fee
               For the equipment installation fee is as follow.
· VoIP Services will only be provided Subject to a satisfactory Technical Feasibility study is being completed by Myanmar Teleport

· The annual fees of Data & VoIP services are FEC 60.00 per annum for each service

· VoIP Services are subject to a technical evaluation and availability
Broadband ADSL Service
4(d)          The cost of operating the system

The above mention for equipment and installation cost for equipment is $ 19,347 and installation fee is about $ 5,040 for ADSL 6 Lines for 74 PCs and monthly service charges is $ 780 for total equipment but no for VOIP call charges.

The total equipment charges are about $ 25,000 with monthly charges about $ 2,000 and annual fee is about $ 1,320. For operating this system, there must be extra costs for Fiber Optic Line, equipments required to install these devices, installation and workers fee for about $ 10,000.

For operating the whole system, the total cost may be at least about $ 350,000 and monthly charges for about $ 1,400.

4(e)          Recommendation

Among the several telephone systems, I have to use Grandstream GXE5024 as IP PBX phone system and Grandstream GXV3000 IP Video Phone as individual phones for each PC installed in the department.

Grandstream GXE5024 IP PBX systems have been designed to be robust, flexible, reliable and cost effective and easily scale in both size and capability. This is a powerful all in one voice+video+fax+data communication solution for the small to medium sized business with sub-30 seats per location. So I have to use 3 IP PBX phones for covering enough the whole police department building.

The Grandstream GXV3000 IP Video Phone is a next generation stylish SIP video phone with large adjustable 5.6" color LCD, VGA resolution camera, and real-time bandwidth-efficient H.264/H.263 video codec that renders stunning picture quality over public Internet. So I have to use 74 IP Video Phone for one phone per each PC installed in the whole police department.
Task 5

Report for network recommendation
          In the police department, I have to construct the network diagram with the requirements of hardware for the computer network, telephone system and two-way voice communication with patrolling police officers.

Among the several medium for network connection, fiber optic wired connection is used for internal building for getting the optimized speed for using web services and wireless connection is used for police cars for patrolling and also patrolling the local area on foot.

According to ISP present in my country, I have chosen Yatanapon Teleport. From Yatanarpon ISP, the required web services all are available than MPT including video conferencing and FTP service. Using this ISP, the installation charges for Wireless network is $840 with monthly fee of $130 with 12 PC and 2 VOIP. The speed can get the required of 512KB per seconds.

For the telephone system for wireless two way communication, the EnGenius phones there can support one base unit nine handsets and each handset can be registered with up to four base units and features full duplex capability that allows handsets to communicate with each other as two way radios. Suppose that I am using 40 cordless phones for patrolling by car and also on foot. One set complete cost for EnGenius SN920 is about $ 429. So the total cost is about $ 17160.

Among the several telephone systems, I have to use Grandstream GXE5024 as IP PBX phone system and Grandstream GXV3000 IP Video Phone as individual phones for each PC installed in the department.

The total main equipment requires 3 Grandstream GXE5024 for total cost $ 2,697 and 74 Grandstream GXV3 000 IP Phone for total cost $ 16,650 and so the total equipment cost is about $ 19,347.

To operate the wired telephone system the total cost may be at least about $ 350,000 and monthly charges for about $ 1,400 including ADSL fire optic line.

For the whole Police Department, the total cost for the hardware required to construct the requirement, the charges is about $ 400,000 of installation and monthly charges of $ 1,400.

