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0.1,0.2, 0.3, 0.4:







1.1




IP of virtual machine: 192.168.64.4


IP of host machine: 192.168.1.73




1.2


	 Open SSH creates a secure server, the SSH Daemon on the Ubuntu virtual machine 
which listens on TCP port 22. The client will send a TCP SYN packet to the virtual machine’s IP 
address on port 22. The virtual machine will reply with a SYN-ACK packet, and the client will 
respond with an ACK packed to complete the TCP three-way handshake. This allows the client 
to use the SSH protocol: typing ssh username@IP. The virtual machine will accept encrypted 
packets with username and password, decrypt them and respond. If the authentication is 
accepted, the terminal can be then interacted with and streamed over the connection.


1.3







2.1










Tried again 30 min later


2.2 

Host name City Distance (km) RTT (avg) (ms)

unm.edu Albuquerque 4.54 32.492

mit.edu Pittsburgh 2408.8 51.099

unam.mx Mexico City 1889.08 66.676

home.iitd.ac.in Delhi 12932.49 100% packet drop

cmu.edu Bloomfield 2412.85 53.581

kaust.edu.sa San Mateo 1434.55 38.465

cornell.edu East Ithaca 2726.36 100% packet drop

ufl.edu Gainesville 2355.77 71.705

berkeley.edu Austin 987.2 34.216

virtual machine Albuquerque 0.00 0.489



2.3


It seems like, as we would expect, distance is mostly correlated with greater RTT. The 
exceptions are the Pennsylvania servers, which have lower RTT than UNAM and UFL despite 
being further away. Perhaps this is due to better infrastructure, or in UNAM’s case not having to 
switch ISPs in different countries. It is also notable that Cornell and Delhi had 100% packet 
drop, even after checking twice. They are both further than 2500 km away and the two furthest 
servers, however we have seen that we can ping Cambridge in class, so the distance is 
probably just coincidence.


3.0

Filesize = 3MB = 3 * 2^20 bytes = 3,145,728 bytes

Packetsize = 1Kb = 2^10 bytes =1,024 bytes 

Payload = Packetsize - header = 1024 - 40 = 984 bytes

Number of packets = Filesize/Payload =  3,145,728 bytes/984 bytes = 3196.878 round up = 
3,197 packets

Total bits sent = Packets * Packet size * 8 bits/byte = 3,197 * 1,024 * 8 = 26,189,824 bits

Bandwidth = 10^6 bits/sec =1,000,000 bits/sec

Transmission time for bits = 26,189,824 bits /1,000,000 bits/sec = 26.189824 seconds

One way delay = 40ms

RTT = 2*OWD = 2*40 = 80ms

Handshake time = RTT = 80ms


3.1

Total time = handshake + transmission time for bits + one way delay for last bit

Total time = .08 + 26.189824 + .04 = 26.309824 seconds




3.2

3197 packets = 3196 RTTs waiting between packets 

Delay = 3196 RTTs = 3196*.80 = 2556.8s

Total time = 26.309824s+ 2556.8s = 2583.109824s


4.1




	 Domain names are arguments to local agents called resolvers, which retrieve 
information associated with the domain name. They are needed because otherwise every 
application would have to implement the full DNS logic themselves. The resolver starts with 
knowledge of at least one name server.  When the resolver processes a user query it asks a 
known name server for the information; in return, the resolver either receives the desired 



information or a referral to another name server. Name servers are needed to provide an 
authoritative source of truth for domain records.

	 Name servers manage caches, and zones. . Cached data is a kind of data which is 
acquired by a local resolver. It improves the performance of the retrieval process when non-
local data is repeatedly accessed. Cached data is eventually timed out. Cache data is needed 
to reduce network traffic and latency. As for the zones, each zone is the complete database for 
a particular"pruned" subtree of the domain space, and the data is authoritative. The internet is 
too large to be managed centrally so zones are needed to allow DNS to be distributed. A name 
server periodically checks to make sure that its zones are up to date, and if not, obtains a new 
copy of updated zones from master files stored locally or in another name server. 
	 Master files are text files that contain Resource Records in text form. Since the contents 
of a zone can be expressed in the form of a list of Resource Records, a master file is most 
often used to define a zone, though it can be used to list a cache’s contents. Master files are 
needed to provide a structured way to store and update DNS data.


4.2


The root is the null label at the top of the DNS tree which delegates responsibility to the top-
level domains like .edu, .com, etc. It is represented by a null label, written as a dot. If a resolver 
doesn’t have information, the root will be asked and a referral to a TLD will be given.


4.3


Zones make the DNS database easier to organize. Each zone holds the resource records for 
that part of the Internet, such as the IP addresses of its servers. By splitting the DNS into 
zones, responsibility is delegated from one level to another, the root points to the .edu zone, 
and .edu points to the unm.edu zone. This allows for scalability as each group manages only 
its own zone, but together all the zones create the full domain database.


4.4


When asking the resolver for the ice.edu, the root name server is queried, it provides a referral 
to the TLD server for .edu. The .edu authoritative name server is queried and it provides a 
referral to isi.edu which is queried to get the resource record containing the IP address.

Subdomains are names under a higher level domain, such as cs.unm.edu under unm.edu. 
unm.edu can either store the records for that subdomain or delegate it to another name server 
just for cs.unm.edu.


http://isi.edu
http://cs.unm.edu
http://unm.edu
http://cs.unm.edu

