
CSCI	
  466:	
  Networks	
  
Fall	
  2013	
  

Keith	
  Vertanen	
  
Museum	
  102	
  
kvertanen@mtech.edu	
  



The	
  book	
  

2	
  

Chapter	
  

1.	
  Computer	
  Networks	
  and	
  the	
  Internet	
  

2.	
  Applica<on	
  Layer	
  

3.	
  Transport	
  Layer	
  

4.	
  Network	
  Layer	
  

5.	
  The	
  Link	
  Layer:	
  Links,	
  Access	
  Networks,	
  and	
  LANs	
  

6.	
  Wireless	
  and	
  Mobile	
  Networks	
  

7.	
  Mul<media	
  Networking	
  (maybe)	
  

8.	
  Security	
  in	
  Computer	
  Networks	
  (maybe)	
  

9.	
  Network	
  Managements	
  (probably	
  not)	
  



Course	
  web	
  site	
  

hNp://ka<e.mtech.edu/classes/csci466/	
  
	
  

Moodle	
  for	
  grades	
  and	
  submiQng	
  programs.	
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Expecta<ons	
  (what	
  you	
  should	
  already	
  know)	
  

•  Programming	
  experience	
  
– Advanced	
  data	
  structures	
  
– OOP	
  design	
  in	
  a	
  high-­‐level	
  language	
  

•  Technical	
  wri<ng	
  ability	
  

4	
  



Course	
  outcomes	
  (what	
  you'll	
  learn)	
  

•  Network	
  layers	
  and	
  protocols	
  
•  Understand	
  common	
  protocols	
  
–  IP,	
  TCP,	
  UDP,	
  HTTP,	
  SMTP,	
  IMAP,	
  RPC,	
  DNS,	
  DHCP	
  

•  Physical	
  and	
  logical	
  connec<vity	
  of	
  Internet	
  
•  Presenta<on	
  	
  
– Show	
  understanding	
  of	
  networking	
  principles	
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TwiNer	
  mining	
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GPS	
  satellites	
  

Wi-­‐Fi	
  access	
  points	
  

Cell	
  towers	
  

iPhone	
  4	
  

Geographic	
  loca8on	
  
[37.1316,	
  55.4908]	
  

TwiFer	
  client	
  

How	
  does	
  the	
  
phone	
  know	
  
where	
  it	
  is?	
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Mul$ple	
  access	
  networks	
  
3G	
  	
  	
  
CDMA	
  

Ch.	
  6:	
  Wireless	
  and	
  Mobile	
  Networks	
  

How	
  does	
  the	
  
phone	
  send	
  and	
  
receive	
  data?	
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I	
  need	
  an	
  IP	
  address	
  

Verizon's	
  server	
  

DHCP	
  query	
  

IP	
  packet	
  

UDP	
  datagram	
  

	
  
	
  
Ch.	
  5:	
  The	
  Link	
  Layer	
  
	
  
	
  
	
  
	
  
	
  
Ch.	
  3:	
  Transport	
  Layer	
  
	
  
	
  
	
  
Ch.	
  4:	
  The	
  Network	
  Layer	
  
	
  
	
  
	
  
	
  
Ch.	
  6:	
  Wireless	
  and	
  
Mobile	
  Networks	
  	
  
	
  

CDMA	
  

How	
  does	
  the	
  
network	
  idenGfy	
  

the	
  phone?	
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TwiFer	
  client	
  
What	
  is	
  the	
  IP	
  address	
  
of	
  twiNer.com?	
  

2. t
witt

er.c
om 

3. a
3.ns

tld.
com,

 192
.5.6

.32 

Local	
  name	
  server	
  

Root	
  name	
  server	
  

.com	
  name	
  server	
  

1. twitter.com 

6. 199.59.149.230 

4. twitter.com 

5. twitter.com, 
199.59.149.230 

Domain	
  name	
  system	
  (DNS)	
  

Verizon's	
  server	
  

Ch.	
  2:	
  Applica<on	
  Layer	
  

How	
  does	
  the	
  
phone	
  find	
  the	
  
TwiLer	
  server?	
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TCP	
  segment	
  

IP	
  packet	
  

HTTP	
  

CDMA	
  

REST	
  API	
  

“I	
  just	
  bought	
  
some	
  milk!”	
  

CSCI	
  470:	
  Web	
  Science	
  
	
  
	
  
Ch.	
  2:	
  Applica<on	
  Layer	
  
	
  
	
  
	
  
	
  
Ch.	
  3:	
  Transport	
  Layer	
  
	
  
	
  
	
  
	
  
Ch.	
  4:	
  The	
  Network	
  Layer	
  
	
  
	
  
	
  
	
  
Ch.	
  6:	
  Wireless	
  and	
  Mobile	
  
Networks	
  

TwiFer	
  client	
  

Verizon's	
  server	
  

How	
  does	
  the	
  
phone	
  package	
  
up	
  a	
  new	
  tweet?	
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“I	
  just	
  bought	
  
some	
  milk!”	
  

TwiFer	
  client	
  

Verizon's	
  server	
  

TwiFer's	
  server	
  

Bit	
  encoding	
  
Error	
  detec$on/correc$on	
  
Flow	
  control	
  
Conges$on	
  control	
  
Wired	
  links	
  -­‐	
  Ethernet	
  
Op$cal	
  links	
  -­‐	
  SONET	
  
	
  

Ch.	
  3:	
  Transport	
  Layer	
  
Ch.	
  5:	
  The	
  Link	
  Layer	
  

How	
  does	
  the	
  packet	
  
get	
  transported	
  along	
  a	
  
path	
  in	
  the	
  network?	
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802.11	
  frame	
  format	
  

DHCP	
  request	
  

I	
  need	
  an	
  IP	
  
address	
  

IP	
  packet	
  

UDP	
  datagram	
  

	
  
	
  
Internetworking	
  	
  
(Ch.	
  3)	
  
	
  
	
  
	
  
End-­‐to-­‐End	
  Protocols	
  	
  
(Ch.	
  5)	
  
	
  
	
  
	
  
Internetworking	
  	
  
(Ch.	
  3)	
  
	
  
	
  
GeQng	
  Connected	
  	
  
(Ch.	
  2)	
  
	
  

Now	
  the	
  other	
  side:	
  
What	
  does	
  the	
  

network	
  name	
  my	
  
laptop?	
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What	
  is	
  the	
  IP	
  of	
  
twiNer.com?	
  

Local	
  name	
  	
  
server	
  

1. twitter.com 

2. 199.59.149.230 

IP	
  packet	
  

UDP	
  datagram	
  

DNS	
  query	
  

	
  
	
  
Ch.	
  2	
  
	
  
	
  
	
  
Ch.	
  3	
  
	
  
	
  
	
  
Ch.	
  4	
  
	
  
	
  
	
  
	
  
Ch.	
  6	
  

802.11	
  frame	
  format	
   802.3	
  Ethernet	
  frame	
  format	
  

How	
  does	
  the	
  
laptop	
  find	
  the	
  
TwiLer	
  server?	
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TwiFer's	
  server	
  

Give	
  me	
  the	
  
latest	
  tweets.	
  

TCP	
  segment	
  

IP	
  packet	
  

HTTP	
  

REST	
  API	
  

802.11	
  frame	
  format	
  

CSCI	
  470:	
  Web	
  Science	
  
	
  
	
  
Ch.	
  2:	
  Applica<on	
  Layer	
  
	
  
	
  
	
  
	
  
Ch.	
  3:	
  Transport	
  Layer	
  
	
  
	
  
	
  
	
  
Ch.	
  4:	
  The	
  Network	
  Layer	
  
	
  
	
  
	
  
	
  
Ch.	
  6:	
  Wireless	
  and	
  Mobile	
  
Networks	
  How	
  does	
  the	
  laptop	
  

request	
  latest	
  tweets?	
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How	
  do	
  the	
  packets	
  find	
  their	
  
way	
  through	
  the	
  network?	
  
•  Ch.	
  4:	
  The	
  Network	
  Layer	
  
	
  
	
  
What	
  if	
  my	
  packets	
  contain	
  
secrets?	
  
•  Ch.	
  8:	
  Security	
  in	
  Computer	
  

Networks	
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