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| ntroduction to Python

m is more powerful than Tcl
applicable to larger systemswe®pment

m has cleaner syntax than Perl
easier to maintain

m does not compete head on witvala
python is a scripting language
whereas Ja is a ystems language similar to C++
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Python can be smple

#! [ usr/ bi n/ pyt hon

print "hello world"




Pvthon M odules allow for problem decomposition

similar to Modula-2

slide 3
gaus

#! [ usr/ bi n/ pyt hon

title = "hello worl d"

above is callednyfil e. py

#! [ usr/ bi n/ pyt hon

I mport nyfile
print nyfile.title

whereas this file is calldtel | 02. py

when run prints hello world
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Alternative import

u #! [ usr/ bi n/ pyt hon

fromnyfile inport title
print title

m note that all python modules need to beedass name.py
so in our example the modutgf i | e was savel into a file called

myfile.py
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s

m python contains manbuiltin types
use them..

m Dbultin objects mak smple programs easy to understand
lists, dictionaries, exist, doireinvent the wheel

m Dbult in objects are more efficient than custom data types



Builtin objects

numbers 3.14159,234

strings Spam’, "fred’s"

lists [1,[2, 'three’], 4]
dictionaries  {food’:'spam’, 'taste’.’yum’}
tuples (1,spam’, 4, 'U’")

files text=open('/etc/passwd’, 'r’).read()
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EXpression operator g

or, and, not logical operators (short circuit)
<, <=, >, >=, ==,<3>) 1= comparison operators
X|y bitwise or

Z&Y bitsize and

X <<y shift left by y bits

X >>y shift right by vy bits

X[i] iIndexing

X[i:y] slicing

X.y gualifying (imports)

X(Yy) functioncalls



concatenation via +
repeated via *
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#!/ usr/ bi n/ pyt hon

print "hi " * 4

yields

Lhi hi hi hi




slide 9
gaus

Slicin

m given a gring in Python

M [s = "hello world"

m Yyou can obtain portion of string vigf 2: 5]
yields:I | o
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m first character has indéX
and also 11
last character indes 10 in his example
last character indas dso- 1

m negaive values start at right and weto the left

m strings can be sliced using posattiand negaive values
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assignment, callgrint ,i f/el selelif,for,while,
br eak/ conti nue

try,except,raise,

def,return
function definitions and returning values



cl ass

assert

exec

del

gl obal
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Example 8 timestable

#! [ usr/ bi n/ pyt hon

for nin range(l, 13):
print n, "x 8 =", n*8




Constructing a smpleclient and server

the following should be called i ent . py
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#! [ usr/ bi n/ pyt hon

I nport sys
from socket inport *
server Host | ocal host’

serverPort = 2000

# create a TCP socket
S = socket (AF_I NET, SOCK_ STREAM

s. connect ((serverHost, serverPort))
s.send(’ Hello worl d")
data = s.recv(1024)

print data




Ser ver.py

#! [ usr/ bi n/ pyt hon

from socket inport *
myHost = "’
myPort = 2000

# create a TCP socket

s = socket (AF_I NET, SOCK_ STREAM

# bind it to the server port nunber
s. bind((nyHost, myPort))

# allow 5 pendi ng connecti ons
s.listen(5)

whil e True:
# wait for next client to connect
connection, address = s.accept()
whil e True:
data = connection.recv(1024)
I f data:

print "received data", data
connection. send(’ echo -> "’

el se:
br eak
connection. cl ose()

+ dat a)
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Run the server and client from the command terminal

start the server first

[$ python server. py

now run the client in a@lifferent terminal:

$ python client. py
echo -> Hello world
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Pyvthon has many support modules

see the global module inden the python online docght t p: / /
f1 oppsi e. conp. gl am ac. uk/ pyt hon/ html /i ndex. ht m [

take mote of thest r uct module

this module provides a list of method which performsv/emions
between Python values C objects

it can be very usefully employed in constructing protocols

It uses format strings as compact descriptions of the layout data
similar to printf and friends in C



slide 19
gaus

Pvthon has many support modules

read thedocumentationht t p: / / docs. pyt hon. org/li brary/
struct. ht m Uand write a small program to print your username in

with 20 characters

your program should output

01234567890123456789
<fred >




support modules
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#! [ usr/ bi n/ pyt hon

| nport struct
| nport get pass

print " 01234567890123456789"

print "<",

user nane = get pass. get user ()

print usernane,

print ">",

# answer

print "<",

print struct. pack("20s", usernane),

print ">",

the program aba pads your username with charadiér to make up a

20 character string



$ python teststruct.py | od
0000000 3020 3231 3433 3635
0000020 3635 3837 0a39 203c
0000040 203c 7266 6465 0000
0000060 0O0O0OO 0O0O0OO 0000 3e20
0000071

-X

3837 3039 3231 3433
6167 7569 2073 203e
0000 0000 0000 0000
000a
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rite a Python program to output your UID astwao

bvtesin networ k order

#! [ usr/ bi n/ pyt hon

| nport struct
| mport os

print os.getuid()
# answer

print struct.pack("!H', os.getuid())
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m useful references
rfc1350t t p: // www. faqgs. org/rfcs/rfcl350. ht m O
python struct moduléht t p: / / docs. pyt hon. or g/
| i brary/struct. htm O

m Yyou will need to use theel ect function in Python to wait for af t p
packet to disceer a imeout
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sel ect

look for the line of code inft p- skel . py which matches

lr, w, e = select.select([sock], [], [], 5.0)

it follows the behaviour found iselecttht t p: / /
docs. python.org/library/select. htm [

when your code works change this line to

'r, w, e = glammetsi msi nsel ect ([sock], [], [], 5.0) |

as this function belvas in exactly the same way but it introduces
occasional errors
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m tftp-skel.pyldft p-skel . pyl

m glamnetsim.pygl anmet si m py[]
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m useful references
rfc1350t t p: // www. faqgs. org/rfcs/rfcl350. ht m O
python struct moduléht t p: / / docs. pyt hon. or g/
| i brary/struct. htm O

m Yyou will need to use theel ect function in Python to wait for af t p
packet to disceer a imeout
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sel ect

use this function to obtain a packet or wait for a timeout

lr, w, e = select.select([sock], [], [], 5.0)

it follows the behaviour found iselecttht t p: / /
docs. python.org/library/select. htm [

when your code works change this line to

'r, w, e = glammetsi msi nsel ect ([sock], [], [], 5.0) |

as this function belvas in exactly the same way but it introduces the
occasional timeoutvent
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sel ect

m when this function returns the valuesnodinde will always be[ ] but
the value of will either be[] or[ sock]
the valug ] means a timeout occurred and the vélsieck]
means this socket has some data which is ready to be read
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sel ect

m to read the packet from the socket you can:

M [ (packet, (address, port)) = sock.recvfron(512+4) |

m which reads up to 516 bytes ofwdata intopacket and assigns the
IP address and port value of the tftp server



