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A Framing Techniques
A Error -Correcting Codes
Ha mmi rCgdes
A Error -Detecting Codes
A Several Protocols
Simplex Protocol
Simplex Stop-and-Walit
Protocol with Sequence Number



Today...Sliding Window Protocols
1. A One-Bit Sliding Window Protocol

Protocol 4
2. A Protocol Using Go Back N
Protocol 5

3. A Protocol Using Selective Repeat

Protocol 6



Sliding Window Protocols

%, The solution Is offered by Protocol 5 0
Sliding Window

v,Do not wait for ACK for each frame but
keep sending (pipeline) up to n frames
before waiting for an ACK

Sender Receiver



Protocol 4- Full Duplex Communication

% In full duplex communication instead of sending
separate ACK frame, both sides have a sender and a
receiver

v, Each side use the outgoing piggyback the ACK of
Incoming channels

v, Each frame has an ACK field of few bits. This
overhead is better than sending extra frames

v If there Is no outgoing frame, it sends a separate ACK
dummy frame.

v, If the ACK IS not received, the sender retransmits.



Stop-and-Wait vs. Pipelining

v If channel has capacity b bits/sec and the frame is
t bits and the RTT is R sec (i.e. R/2 to reach the
receiver and R/2 for the ACK to come back), the
time to transmit a single frame is t/b sec.

7 In stop-and-wait the line is busy for t/b and idle
for R giving
line utilization = t/(t + bR)
7 If t < bR the efficiency is less than 50%

7 Pipelining keeps the line busy while waiting for
the frame to reach the receiver and the ACK to get
back

If the interval is too small the additional complexity is not
worth the trouble



sliding Window Protocols with

Stop-and-Wait




