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Nawes and Nuwmbers

Translating between names

WWW. google. com
To numbers

74.125.77.103




Problems with TCP/IP

Numbering system not intuitive
148.87 .9 44
141.241. 2. 11

Can't work out location, service or even
remember easily

Problems with TCV/IP

Nawes much better

148.87 .9 44 WWWw. oracle. com

141. 241. 2. 11 pop3. kingston. ac. uk

Can work out location, service and
remewmber easily

What happens when you browse?
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What happens when you browse?

| 74.125.77.103

What happens when you browse?
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Web Browser software

Server on the internet
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Web Browser software

Server on the internet

A

192001 e > 148.87.9. 44

Web Browser software
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S Server on the internet

Google \/.
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Simplest way to implement the conversion

Use a text file with columns of names and IP
huwmbers

localhost AT AGC e O L
WWwW.oracle.com 148.87.9.44

A simple lookup process converts the name to
number

Called the hosts file

This file still exists on machines today and is
checked before the PNS/BIND systew is used




Pemo

o Changing a hosts file to associate a name with
an IP number

o Using ping command to see if it works

Pemo

o Changing a hosts file to associate a name with
an IP number

I hosts - Notepad Q@@

File Edit Format View Help
# Copyright (c) 1993-1999 Microsoft Corp.
#

# This is a sample HOSTS file used by Microsoft TCP/IP for windows.

# This file contains the mappings of IP addresses to host names. Each
# entr‘{ should be kept on an individual 1ine. The IP address should
aj

# be placed in the first column followed bij/ the corresponding_host name
# The IP address and the host name should be separated by at least one
# space.

#
# Add'it'ionaﬂ)lf, comments (such as these) may be inserted on individual
# 1ines or following the machine name denoted by a '#' symbol.

#

# For example:

#

# 102.54.94.97 rhino. acme. com # source server

# 38.25.63.10 X.acme. com # x client host
127.0.0.1 localhost

127.0.0.1 www. busfac. co.uk|

< >

Pemo

0.00 Terminal — bash — 115x35

Last login: Tue Dec 2 16:34:42 on ttys6ea
Barry-Averys-MacBook :~ barryavery32$ [




Works for very small number of machines

- Have one copy of the hosts file held centrally
« Regularly copied to other machines

Master copy
|

Obvious problems

* Doesnt scale well

» Synchronisation problems
- How do names ouvtside the domain get managed

« Nawme collisions / management problems

So: PNS and BIND

Pomain Name System Standard

Berkeley Internet Name Domain Software




So: PNS and BIND

A distributed database systewm initially invented
by Paul Mockapetris

RFCs 882, 883 1034, 1035 + others

BIND is the most popular software for NS

UNS can be visualised as an inverted tree

I?a’rabases at every node

W\”M

PNS can be visualised as an inverted tree

PNS servers

W\”M




Other terms used

Top level PNS servers

.
A

Other terms used
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Other terms used




Other terms used

-
\ / \ /[\- Vomam
Pomains and sub domains
academic domain .ac.uk Run by JANET
JANET
klngston mlddlesex
i westmlnster south bank }
Pomains and sub domains
kingston domain Run by Kingston
JANET

kingston.ac.uk




Note how names are formed

« nawmes formed from right to left

« we control the names in our domains

« if we have a computer called bob
« if westwminster have a computer called bob

bob.kingston.ac.vk

No nawe confliet
bob.westminster.ac.uk

S0 how does name resolution work? Local example

||
KUPNS =
server
- [ |
studentnet i3 student
bhob

S0 how does name resolution work? Local example

||
/ studentin alab
trying to get a web
e
studentnet
- |
studentnet i3 student

bhob




S0 how does name resolution work? Local example

|
KUPNG m
server
o [ |
et 1. Student requests a
bob local KU web page

S0 how does name resolution work? Local example

[ |
/ Request for name is made
KUPNS = oS to NS server
Sepver i e L
:;
= ; it
hbelitiiln 1. Student requests a
bob local KU web page

S0 how does name resolution work? Local example

KUPNS = 2. UNSserverlooks for
server logical name in database

studentnet student

bhob




S0 how does name resolution work? Local example

KUPNS = 2 UNS server finds enfry

server for studentnet
5 [ |
studentnet is student

bob

S0 how does name resolution work? Local example

||
KUPNS =
server AT~ T T :
]
- /
] ¥
[ |
studentnet L 4. IP address for web
server returned to
bob the client

S0 how does name resolution work? Local example

||
KUPNG =
server
- ||
s.l;ude“.l-“e.l; 6-; ............................... > s‘l’ude"‘t
bob 5. HTTP Transmissions between

student and studentnet begin




Nawe resolution - JANET domain example

e

_--7 = KUDNS

$ta server
{
\\ + =
1. Student requests a Westminster
University page

E JANET DNS server
 ALCEEEEEETBEL BN |

|
\
2.0N8 / \_

server fails m
lookup and KUDNS
passes server

3. NS server passes  JANET PNS server
[ |

requestto ~  m —-____
Westwminster >
University / \ aE
-K
™  KUDNS Westwinster
server University INS
server
||




JANET DNS server

[ |
4. Westwminster Uni NS
/ \ server looks up logical
hame

||
™  KUDNS Westwinster
server University UNS server
| [ |
- Westwminster
University Web
server
JANET DNS server
e
Sy 5.1P address
e returned
[ |
™  KUDNS Westwinster
server University INS
server
- 5 7 Westwminster
University Web
server
__ JANET NS server
5.1P address <~ =
returned | / \
# [ |
™  KUDNS Westwinster
server University INS
server
- 5 =2 Westwminster
University Web

server




JANET DNS server

9. 1P address / \

returned —

e KU PNS Westminster
s server University PNS
' server
1
S | [ | t
- Westwminster
Web client University Web
connects using server
IP number
JANET DNS server
[ |
[ | / e
KU PNS Westwminster
server University INS
server
e --> Westminster
student 6. HTTP Transmissions  University Web
between browser and server

web server begin

Nawe resolution - top level domain example

Top level domain server

D

- »m 2  Oracle NS

/ Janet PNS server

' server .ac
_-rm
/ Kings’ro.n UNS -
: server .kingston Oracle Web
e server
Request for

www.oracle.com




Points to note

Queries only travel up the tree as far as needed
Each DNS server has link to next level up

Cache at each level can reduce the amount of
traffic

In fact many top level servers (replicated to
overcowe failures)

EJRsS [ View in Google Earth ) Print [ Send == Link
[ Tric ][ wowe.. ][ Wap | Sateiite | Teran ]
5 .




[ businesses, addresses and places of interest. Leam more.

Things to try at howme

traceroute name

Shows the route and time taken for the hops

Last login: Tue Dec 2 16:28:41 on ttys9fd
Barry-Averys-MacBook :~ barryavery32$ ||

EN




Things to try at howme

http://visvalroutevisualware.com/

Xisually shows the route and time taken for the
ops

Test Internet Connectivity & Trace IP Addresses
Perform connection test from | This Server F—tj to 141.241.241.226 Start )
To begin, enter an addr e and click Start
Summary Table Performance Graph Analysis Hap =3
170ms
65ms
25ms
10ms3
SIiE
03
To in, enter a host name \;:‘;{‘
Wy isualware.comor 216.55.183.48)
in the box above and press Start.
Test Internet Connectivity & Trace IP Addresses
Perform connection test from | This Server i:i' to www.apple.com 1
Connection tes apple.com completed
Summary Table Performance Graph Analysis Hap = J




