EEC 4113 Test 1
1.
Given the following waveform of bipolar AMI sent using HDB3 scrambling technique, extract the sequence of 1-s and 0-s it represents. [10 marks] (CO2)
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Solution:
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Notice from the diagram that there are 2 pairs of invalid AMI pulse sequences. These are indications of the scrambling replacements. The first pair indicates that the previous count of pulses is odd and therefore the next pair indicates that the count at that stage is even.

Just replace these replacement groups with flat lines then make the required adjustment of the pulse so that it follows AMI sequence rule:
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Therefore the bits sequence is: 0010000000010
2.
Concisely explain the frequency hoping spread spectrum (FHSS) transmission in spread spectrum transmission technology. [10 marks] (CO1)
Solution:

FHSS belongs to a family of the so called spread spectrum technology. This technology transmits data at a much higher rate than it requires. The main purpose for this technology is security. For FHSS in particular, the communication is done at many frequencies that are chosen randomly one at a time.
In FHSS, initially the sender signals its intention to communicate to the receiver. This is done at a predefined frequency. The receiver will then reply with a seed so that the sender can calculate the next random frequency to be used. Once getting this the sender will calculate the next frequency then uses that frequency to communicate. The correctness of the calculation of this first random frequency serve as an indicator that the communication in good condition. The process will continue in that manner and the sender and receiver are supposed to correctly calculate the next random frequencies to use.
3.
Write a concise 5 points essay about IEEE 802.15 Bluetooth technology. [10 marks] (CO1)
Solution:

Bluetooth is a wireless technology for data transfer between two or more electronics devices as alternative to cabled RS232. The creator was Ericsson. It supports only a small distance range, i.e. 10 meters. One of the devices will be a master while at most 8 can be slaves. Examples are wireless mouse, wireless keyboard, and wireless earphone.
4.
Explain the procedure of ALOHA and Slotted ALOHA protocols. [10 marks] (CO1)
Solution:

ALOHA was the first scheme to transmit data through a shared medium. In this scheme anyone who wants to transmit can just transmit without checking the availability of the medium. After transmitting it will check for any indication that the data was discarded means a collision happened. If it was discarded, the sender will wait for a random amount of time then re-transmit. Slotted ALOHA is the ALOHA scheme with slotted time line which means the transmission can only be done at the start of the time slot – not at any time.
5.
Redraw and complete the following Stop-and-Wait ARQ timing of an incidence of damaged ACK2 by including the timing for restoring the damage: [10 marks] (CO1)
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Solution:
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6.
Given the following bit stream:

1011 0011 0100

show how it would be sent with Hamming parity (even parity) codes inserted in (bit location 1 is on the leftmost). [15 marks] (CO2)
Solution:

	Position
	Bit Value
	Position

Binary
	Bit Type

	1
	1
	00001
	Parity

	2
	1
	00010
	Parity

	3
	1
	00011
	Data

	4
	0
	00100
	Parity

	5
	0
	00101
	Data

	6
	1
	00110
	Data

	7
	1
	00111
	Data

	8
	1
	01000
	Parity

	9
	0
	01001
	Data

	10
	0
	01010
	Data

	11
	1
	01011
	Data

	12
	1
	01100
	Data

	13
	0
	01101
	Data

	14
	1
	01110
	Data

	15
	0
	01111
	Data

	16
	0
	10000
	Parity

	17
	0
	10001
	Data


So the bit stream to transmit is: 1110 0111 0011 0100 0
7.
With the aid of a timing diagram, explain the working of circuit switching, virtual circuit switching and datagram. [15 marks] (CO1)
Solution:
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In circuit switching, the path from sender to receiver is a fixed and dedicated route provided for the data transfer throughout the communication duration. The path is a real physically electrically connected circuit right from the sender to the receiver. Only during setup there will be a switching delay at the intermediate nodes. After setup is done, the delay is only due to propagation.
In virtual circuit switching, the path from sender to receiver is a fixed route but not dedicated for the entire communication duration. All data unit will travel through the same route from sender to receiver, but the physical links between intermediate nodes are only provided on demand when a hop is requested. There is no complete electrical connection between sender and receiver. For this reason, there will always be a switching delay at each intermediate node.
In datagram switching, neither path nor physical links are fixed or dedicated. The intermediate path (route) will be decided on-the-fly every time a hop (intermediate hops) is requested. For this reason, there will be no setup call needed in this scheme.
8.
Explain the concept of virtual folder in an IIS hosted website. [6 marks] (CO3)
Solution:

Virtual folder is the folder that was created only in the IIS Manager, but not in the actual file system of the operating system (in this case MS Windows). The folder will be accessible by the web user for browsing as if it was created under wwwroot, but actually is mapped (aliased) to a different folder in Windows file system.

9.
After IIS has been activated on a Microsoft operating system, we will get folders named Inetpub and wwwroot. Explain what they are, their purposes, etc. [8 marks] (CO3)
Solution:

Inetpub is the default folder for use by IIS application. wwwroot – a subfolder of Inetpub – on the other hand is the default folder use by web server application part of ISS, i.e. for use by the HTTP protocol. Under wwwroot we save the default web site content. If we install other protocols that are supported by IIS we will get more folders to handle those protocols. For example, if we install FTP service, we will get a folder named ftproot.
10.
To get your IIS server accessible from outside, explain which protocol you need the firewall to unblock, and which pre-created user to be given permission to access your website folder. [6 marks] (CO3)
Solution:

To enable web hosting server we need to unblock HTTP protocol. To enable FTP service, we need to unblock FTP protocol. The pre-created user that we need to give permission is IIS User (IIS_IUSRS). The permission is to allow the IIS User to at least read the folders for the respective protocols. That is, for web service we need to allow IIS User to access wwwroot and for FTP service we need to allow IIS User to access ftproot.
invalid AMI sequence





invalid AMI sequence





odd replacement





even replacement





flip up








Frame 2





Time out








