Homework

Chapter 3 (Data-Link Layer)

Computer Networks (CS330) 

Exercise 1

We suppose that a Data-Link connection is established between two Data-Link Layer entities A and B using HDLC Protocol. We suppose that A wants to send to B in a single frame the three following bytes:

Byte 1: 01100101 

Byte 2: 01101111 

Byte 3: 10111111

We suppose that B has nothing to send to A.

1) What is the type of the frame used to transfer these bytes? 

…………………………………………………………………………………

2) What is the total number of bits sent from A to B including all control fields?

…………………………………………………………………………………

3) Give the binary content of the Control field of the previous frame (sent from A to B) if A requires an immediate acknowledgement.

……………………………………………………………………………………

4) Cite in the correct order the three tasks performed by the node B when it receives the previous frame sent by A.

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

5) Give the binary content of the control field of the frame sent by node B to node A to acknowledge the frame received from node A.

……………………………………………………………………………………

6) What are the mechanisms used by the HDLC protocol to handle both losses and duplicates?

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

Exercise 2

The following HDLC frame had been received by a workstation B from a workstation A.

01111110111110111011111010011111010111110000110011011110101101111110

1) How could B  isolate the previous frame from other frames on the wire? 

……………………………………………………………………………………

…………………………………………………………………………………… 

2) B should delete stuffed bits present in the received frame. Draw a circle around each stuffed bit present in the following frame. 

01111110111110111011111010011111010111110000110011011110101101111110

3) Show the binary content without stuffed bits of each field of the received frame including start and end flags. 

……………………………………………………………………………………

…………………………………………………………………………………… 

……………………………………………………………………………………

…………………………………………………………………………………… 

……………………………………………………………………………………

…………………………………………………………………………………… 

4) How could B be sure that previous frame does not contain errors? 

……………………………………………………………………………………

…………………………………………………………………………………… 

5) What is the type of the received frame?

……………………………………………………………………………………

6) Show the decimal content of the different sub-fields of the control field of the frame.

……………………………………………………………………………………

…………………………………………………………………………………… 

…………………………………………………………………………………… 

7) We suppose that all frames are correctly received, how many I frames at least had been exchanged between A and B during this connection?

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

8) We suppose that both A, and B had finished sending their data, what is the binary content of the control field of the next frame exchanged between A and B?

……………………………………………………………………………………

Exercise 3

Two workstations A and B are connected by a point-to-point network using the HDLC protocol. A receives from B a successful frame with Nr = 5 and Ns = 4. The workstation A sends to B a frame having Nr and Ns numbers. 

1) What is the binary content of these two fields in the last frame sent from A to B?

……………………………………………………………………………………

……………………………………………………………………………………

2) What is the type of the frame used to acknowledge the frame sent from B to A in that case?

……………………………………………………………………………………

3) What we call this kind of acknowledgment?

……………………………………………………………………………………

……………………………………………………………………………………

4) What are the advantages of this kind of acknowledgement?

……………………………………………………………………………………

……………………………………………………………………………………

5) When we use it?

……………………………………………………………………………………

……………………………………………………………………………………

Exercise 4

The LAP-B « Link Access Procedure – Balanced » protocol is a Data-Link Layer protocol used in X25 networks. It corresponds to the asynchronous balanced mode (ABM) of the HDLC protocol. We suppose that A and B are two workstations directly connected via a point-to-point network using the LAP-B protocol at the Data-Link Layer level. We suppose that A has 7 frames to send to B and B has nothing to send. We suppose that the anticipation window has a fixed width W = 3 and the transmission time is negligible compared to the propagation time.

1) Why we use an anticipation window? 

……………………………………………………………………………………

2) We want to reduce the traffic traveling on the network, represent in the chronological order all frames exchanged between A and B (including connection setup and connection release frames) by indicating the type/subtype of the frame and the values of the fields P/F, Ns, and Nr when it is possible.

3) We suppose that the frame having the sequence number 1 is lost. What is the event that triggers this frame retransmission?

……………………………………………………………………………………

Exercise 5

We suppose that A and B are two workstations connected by a point-to-point network which uses the HDLC protocol at the Data-Link layer. We suppose that the window size W = 3. Complete the following frame exchange by adding the frame type/subtype, the sequence number Ns, the acknowledgment number Nr, and the P/F bit when it is required.


Exercise 6

We suppose that A and B are two workstations connected by a point-to-point network which uses the HDLC protocol at the Data-Link layer. Complete the following frame exchange by adding the frame type/subtype, the sequence number Ns, the acknowledgment number Nr, and the P/F bit when it is required.


Exercise 7

We suppose that A and B are two workstations connected by a point-to-point network which uses the HDLC protocol at the Data-Link layer. We suppose that the window size W = 3. Complete the following frame exchange by adding the frame type/subtype, the sequence number Ns, the acknowledgment number Nr, and the P/F bit when it is required.
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