Distributed Computing and Networking—CS 461

MIDTERM EXAM March 11, 1999

1. Explain why the ethernet protocol does not scale to ccossiry distances. Be precigé. points]

2. The CS-PDU for AAL5S contains up to 47 bytes of padding, wkfile AAL3/4 CS-PDU only contains
up to 3 bytes of padding. Explain why the effective bandwiotiAALS is always the same as, or
higher than, that of AAL3/4, given a PDU of a particular siZEhe CS-PDU and cell formats for
AAL3/4, and the CS-PDU format for AALS5, respectively, aresm below.[5 points]

8 8 16 <64 KB 8 024 8 16
CPI Btag BASize User data %7 Pad 0 Etag Len
40 2 4 10 352 (44 bytes) 6 10
ATM header Type | SEQ MID Payload % Length CRC-10
<64 KB 0-47 bytes 16 16 32
Data % Pad Reserved Len CRC-32

3. Given the extended LAN shown below, indicate which portsreot selected by the spanning tree
algorithm.[5 points]




4. Suppose a router has built up the routing table given beldve router can deliver packets directly
over interfaces 0 and 1, or it can forward packets to rout&;sR or R4. Describe what the router
does with a packet addressed to each of the following déistimsa[5 points]

SubnetNumber | SubnetMask NextHop
128.96.39.0 255.255.255.128 interface 0
128.96.39.128 | 255.255.255.128 interface 1
128.96.40.0 255.255.255.128 R2
192.4.153.0 255.255.255.192 R3
(defaulh R4

(a) 128.96.39.10
(b) 128.96.40.12
(c) 128.96.40.151
(d) 192.4.153.17
(e) 192.4.153.90

5. While TCP uses the same sliding window algorithm that immwmnly found at the data link level,
TCP differs from data link protocols in several importantyga For each of the following ways in
which TCP differs from a data link protocol, give the TCP featthat addresses this difference. Be
as precise as possiblg points]

(a) Mismatch between sender’s and receiver’s processiegdsp
(b) Multiple connection endpoints.

(c) Variable length RTT.

(d) Potentially long delay on the Internet.

(e) Intermediate shared buffers.

6. Suppose you are defining a new version of the TCP heademd¢bammmodates: (1) a RTT of 200ms,
(2) a network bandwidth of 100Mbps, and (3) a maximum segrifetiime of 150 seconds. How
many bits will you need for thadvertized window field and for thesequence number field (show your
work). Give the exact number of bits these two fields needawithvorrying about whether the fields
are awkward to process on machines with 8-bit byftg8.points]

7. Consider the TCP trace given below. Match each of the datmelthe trace with the following phe-
nomenon. Give the answer “N/A” if the phenomenon is not showithe trace. Not all labels will be
used.[5 points]

(a) slow start

(b) additive increase



KB

(c) multiplicative decrease
(d) fast retransmit

(e) fast recovery
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8. For the TCP trace in the previous problem, explain why émeler does not transmit for the period of
time between (roughly) 0.5 seconds and 1.9 seconds. Beciderttify all the contributing factors.
[5 points]



