Python

Python

Python

Python
Python
Python

Python
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Python
tuple Python Python
Python a=bh a b
a
b
a=>b a b
tuple
myList
newlist = nmyList[:]
“ new list”
0
myList newlist tuple
tuple
myDict
newbi ct = {}
for key in nyDict.keys():
newDi ct [ key] = nyDict[key]
Python 1.5 copy

newDi ct = myDi ct. copy()



/ 315

oneDict oneDict otherDict
oneDict.update(otherDi ct)

for key in otherDict.keys():
oneDi ct [ key] = otherDict[key]

oneDict key otherDict oneDict key
othemD ict key

def mergeW t hout Overl ap(onebDict, otherDict):
newDi ct = oneDict. copy()
for key in otherDict.keys():
if key in oneDict.keys():
rai se ValueError, "the two dictionaries are sharing keys!"
newDi ct [ key] = otherDict[key]
return newbict

key tuple

def nergeWthOverlap(oneDict, otherDict):
newDi ct = oneDict. copy()
for key in otherDict.keys():
if key in oneDict.keys():
newDi ct [ key] = oneDict[key], otherDict[key]
el se:
newDi ct [ key] = otherDict[key]
return newbict

phoneBookl = {' michael' : '555-1212', 'mark' : '554-1121', 'enily' : '556-0091'}
phoneBook2 = {'latoya' : '555-1255', 'emly"' : '667-1234"}

phoneBookl phoneBook?2
phoneBook1l.update(phoneBook?2)
key newBook = mergeWithoutOverlap(phoneBookl,
phoneBook?2)
newBook =

mergeWithOverap(phoneBookl, phoneBook?2)
new Book['emily'] tuple '556-0091','667-1234
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copy

[] .copy 90%
copy copy copy
deepcopy copy [] copy deepcopy
deepcopy
listO ne listTwo
listOne
listO ne
listOne listTwo
listO ne List Two
listOne listTwo
>>> jnport copy
>>> [istOne = [{"nane": "WIlie", "city": "Providence, RI"}, 1, "tomato", 3.0]
>>> |istTwo = [istOne[:]
>>> | i st Three = copy. deepcopy(li st One)
>>> | i st One. append("kid")
>>> | istOne[0]["city"] = "San Francisco, CA"
>>> print listOne, listTwo, listThree
[{"name': "WIlie', 'city': 'San Francisco, CA'}, 1, 'tomato', 3.0, 'kid']
[{"name': "WIlie', 'city': 'San Francisco, CA'}, 1, 'tomato', 3.0]
[{"name': "WIlie', 'city': 'Providence, RI'}, 1, "tomato', 3.0]
listOne listOne
entry listO ne listTwo listOne listTwo
listThree
copy
socket
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for
tuple sort
tuple sor
l'istCopy = list(myTuple)
l'i st Copy. sort()
for itemin |istCopy:
print item #
key
key key
keys = nyDict. keys() # key
keys. sort ()
for key in keys: # key
print key, nyDict[key] # key
sort Python
3 Babyn 3 apple”
bab yn “ app Ien
-1 0 1 -1

0 1
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>>> def casel ndependent Sort (sonet hing, other):

sonet hing, other = string.lower(sonething), string.|ower(other)

return cnp(something, other)

>>> testList = ["this', "is', "A, 'sorted, 'List']
>>> testList.sort()

>>> print testList

[*A", "List', "is', 'sorted, "this']

>>> testList.sort(casel ndependent Sort)

>>> print testList

[*A, "is", '"List', 'sorted, "this']

cmp

random

randomize

random choice
choi ce

remove

choice
choice
choice

while nyList: # nyLi st ,

el ement = whrandom choi ce(nyLi st)
nyLi st.renove(el enent)

print element,

random random

random



Python

Python
Python
Python

pop

class Stack
def __init_ (self, data)
self. _data = list(data)
def push(self, iten):
sel f._data. append(item
def pop(self)
item= self. _data[-1]
del self._data[-1]

return item

push

wrap

queue

enqueue

/ 319

dequeue
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>>> thingsToDo = Stack(['wite to nomi, "invite friend over', '"wash the kid'])

>>> t hi ngsToDo. push(' do the dishes')
>>> print thingsToDo. pop()

do the dishes

>>> print thingsToDo. pop()

wash the kid
Stack Python
__data
_data
_daa
Stack Stack
push pop Stack
Stack
U serList UserList
Python UserDict
UserList UserList UserDict
# User Li st User Li st
from UserList inport UserlList
# UserlLi st
class Stack(UserlList):
push = User Li st. append
def pop(self):
item= self[-1] # __getitem _

del self[-1]

return item

Python

for

Stack
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S tack UserList UserList __getitem__
__delitem__ [1 pop
Stack _init__ UserList
push UserList
append Stack
>>> thingsToDo = Stack(['wite to nomi, '"invite friend over', '"wash the kid'])
>>> print thingsToDo # User Li st
["wite to nomi, "invite friend over', 'wash the kid']
>>> t hi ngsToDo. pop()
"wash the kid'

>>> t hi ngsToDo. push(' change the oil")
>>> for chore in thingsToDo:
print chore # "for .. in.." __getitem _

wite to mom
invite friend over

change the oil

Python 1.5.2 Guido van Rossum
pop pop
pop
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U nix/Linux
Python
SYys
sys
sys.stdout sys.stderr
stdout print
wri te
stdin  stdin
read readline readlines
import sys
data = sys.stdin.readlines()
print "Counted", len(data), "lines."

Unix/Linux

%cat countlines.py |
Counted 3 |ines.

python countlines. py

DOS/W ind ows

C:\> type countlines.py | python countlines.py

Counted 3 lines.

2
sed awk
Python
writelines

sys.stdin

stdout
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readlines filter
#
i mport sys
for line in sys.stdin.readlines()
if line[0] == "#
print line,
line print

i mport sys, string
for line in sys.stdin.readlines()
words = string.split(line)
if len(words) >= 4
print words[3]

words w ords
try/except
try:
print words[ 3]
except | ndexError: #

pass

i mport sys, string
for line in sys.stdin.readlines()
words = string.split(line, ':")
if len(words) >= 4
print string.|ower(words[3])

i mport sys, string

lines = sys.stdin.readlines()

sys.stdout.witelines(lines[:10])

sys.stdout.witelines(lines[-10:])

for linelndex in range(0, len(lines), 2):
sys.stdout.wite(lines[linelndex])

H O H O H H
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“ Python”
i mport string
text = open(fnane).read()
print string.count(text, 'Python')

“ " tranpose
Nane: Wlilie Mk Qui do Mary Rachel Ahned
Level : 5 4 3 1 6 4
Tag#: 1234 4451 5515 5124 1881 5132

Nane: Level : Tag#:
Wllie 5 1234
Mar k 4 4451

i mport sys, string
l'ines = sys.stdin.readlines()

(]

for line in lines:

wordlists

words = string.split(line)
wor dl i sts. append(wor ds)
for rowin range(len(wordlists[0])):
for col in range(len(wordlists)):
print wordlists[col][row + "\t',

print



#
while 1:
next = sys.stdin.read(1)
if not next:
break

O ' next'

read()
while

#
while 1:
next = sys.stdin.readline()
if not next:
br eak

O ' next'

stdin

Python
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readlines
w hil ¢/readline
ECF
if next
ECF
Unix/Linux

% python nyScript.py inputl.txt input2.txt input3.txt output.txt
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myScript.py
output.txt

import sys

inputfilenanmes, outputfilename = sys.argv[1l:-1], sys.argv[-1]

for inputfilenanme in inputfilenanes:
inputfile = open(inputfilename, "r")
do_somet hi ng_wi t h_i nput (i nputfile)

outputfile = open(outputfilename, "wW')

wite_results(outputfile)

sys argv argv
argv
["nyScript.py', "inputl.txt', '"input2.txt', "input3.txt',
1

do_something_with_input() write_results()

readlines ()
do_something_with_input()

def do_sonething_with_input(inputfile):
for line in inputfile.readlines()

process(line)

fileinput

sys.argv[l:]
fil einput

sys.argv

"output.txt']

Python 1.5



import fileinput

for line in fileinput.input():

process(line)

fileinput.input()

fileinput

import fileinput,

#

Sys. argv

sys, string

searchterm

searchterm sys.argv[1:] = sys.argv[1], sys.argv[2:]

for line in fileinput.input():

num natches = string.count(line, searchterm

i f num mat ches:

print "found ' %'

# 0,

fileinput.filenanme(), fileinput.filelineno())

mygrep.py

% python nygrep.py in *.py

found "in'
found 'in'
found 'in'
found "in'
found 'in'
found "in'
found "in'
found 'in'
open

2

w w NN BN

ti

mes

i mes
i mes
i mes
i mes
i mes
i mes
i mes

in
in
in
in
in
in
in

in

countlines.py on line 2.
countlines.py on line 3.

nygrep.py on line
nygrep.py on line
nygrep.py on line
nygrep.py on line
nygrep.py on line
nygrep.py on line 12.

© o g &k

oS

os.path

/ 327

sys.stdin

%l times in % on line %." % (searchterm num natches,
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os.curdir
os.lisdir
os.rename
import os, string
if len(sys.argv) ==
filenames = os.listdir(os.curdir) #
el se:
filenames = sys.argv[1:] #
for filename in fil enanes:
if ' ' infilenane:
newfilename = string.replace(filename, ' ', ' ")
print "Renam ng", filename, "to", newfilenane,
os.renane(filename, newfilename)
Uni x/Linux
python despacify.py *.txt
Uni x/L inux Axt
DOS shell
DOS/Windows shell * txt
glob
glob glob glob

import sys, glob, operator
print sys.argv[1:]
sys.argv = reduce(operator.add, map(glob.glob, sys.argv))

print sys.argv[1:]

Unix/Linux Pyt hon glob
Unix./Linux shell Python
Dos/Windows
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[ usr/ pyt hon/ book$ pyt hon showgl ob. py *. py

['countlines.py', 'nygrep.py', 'retest.py', 'showglob.py', 'testglob.py']
['countlines.py', 'nygrep.py', 'retest.py', 'showglob.py', 'testglob.py']
C:\ pyt hon\ book> pyt hon showgl ob. py *.py

["*py']

['countlines.py', 'nygrep.py', 'retest.py', 'showglob.py', 'testglob.py']

reduce.map map reduce
LISP map

map
9-1

mag (L, x)

-tixis])
& LixiLl]}
e TR I2]0
e D[]0
e FinId]

= Lix(5])
L fixisl)

9-1 map
* py *.txt *.doc map
glob.glob sys.argv
map map map
listl + list2 + ...
+ listN reduce
map map None map

map
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map reduce
reduce
reduce reduce

define nyAdd(sonething, other)
return sonething + other

reduce £ x5}

wl2]y =[3]}

EAtAEE LA 60 0N

|

9-2 reduce

reduce(myAdd, map(...))

operator add operator
Python Guido
2 C
C Python
filter map reduce
filter filter

2
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>>> nunbers = range(30)
>>> def even(x)
return x %2 == 0

>>> print nunbers

[o, 1, 2, 38, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20
21, 22, 23, 24, 25, 26, 27, 28, 29]

>>> print filter(even, numbers)

[0, 2, 4, 6, 8 10, 12, 14, 16, 18, 20, 22, 24, 26, 28]

10
inport string
words = string.split(open('nyfile.txt').read()) #
def at_least_ten(word):
return len(word) >= 10
longwords = filter(at_l east_ten, words)
9-3 filter fi lter
None filter myfile.txt

lines = open('nyfile.txt').readlines()
lines = filter(None, lines) # ,

Lllver (L, =]

9-3 filter
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map filter reduce
Python

shell
log_001.tx log_002.txt
log_sum .txt
log_001.tmp log_002.tmp

Python
tempfile mktemp() TemporaryFile() mktemp()
Unix/ Linux [tmp  Winodws C\TEMP
TemporaryFil e
#
inputFile = open('input.txt', 'r")

inport tenpfile

#

tempFile = tenpfile. TenporaryFile() #
first_process(input = inputFile, output = tenpFile)

#
outputFile = open('output.txt', "w)

second_process(input = tenpFile, output = outputFile)
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tempfi le. TemporaryFile()

0s.system
0s.system shell

Unix/Linux

formetter = """Dear %,\nl'mwiting to you to suggest that ...""" #
nyDat abase = [("Bill dinton', 'bill@hitehouse.gov.us"),
("Bill Gates', "bill @ crosoft.coni),
(' Bob', 'bob@ubgenius.org')]
for name, email in nyDatabase:
specificlLetter = formetter % nane
tenmpfilename = tenpfile. nktenp()
tempfile = open(tenpfilenane, 'W)
tempfile.wite(specificlLetter)
tenmpfile.close()
os.systen('/usr/bin/mail %enail)s -s "Ugent!" < %tenpfilenane)s' %vars())
os. renove(tenpfil enane)

for 2 name formletter 2
0s.system
%
vars()
2 key
vars() vars()

vars()
locals() globals ()


mailto:bill@whitehouse.gov.us
mailto:bill@microsoft.com
mailto:bob@subgenius.org
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load

value

val ue key
val ue key
val ue key

key

key key
#!/usr/ bin/env python
import sys, string
entries = {}
for line in open(sys.argv[1], 'r').readlines():
left, right = string.split(line)
try:
entries[right].append(left) #
except KeyError:
entries[right] = [left] #
for (right, lefts) in entries.items():
print "904d '%'\titens => %" % (len(lefts), right, lefts)
readlines string.split
key key
entries try key
key except try if
if entries.has_key(right): # ?
entries[right].append(left) #
el se:
entries[right] = [left] # key

key try

sys.argv[1]
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% cat data.txt
1 one

2 one

3 two

7 three
8 two
10 one
14 three
19 three
20 three
30 three

% python col | ectorl. py data.txt

0003 'one' items =>['1", '2', '10']

0005 'three' items =>['7", "14', '19', '20', '30']
0002 'two' items =>['3', '8']

entries if
wrap
#!/usr/ bin/env python
import sys, string
def collect(file):
entries = {}
for line in file.readlines():
left, right = string.split(line)
try:
entries[right].append(left) #
except KeyError:
entries[right] = [left] #
return entries
if __name__ =="__min__": #
if len(sys.argv) ==
result = collect(sys.stdin) # stdin
el se:
result = collect(open(sys.argv[1], 'r')) #

for (right, lefts) inresult.itens():
print "904d '%'\titens => %" % (len(lefts), right, lefts)

if __name__ =="__main__
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#

%col l ector2.py < data.txt

result displayed here...

#
fromcollector2 inport collect
result = collect(open("spamtxt", "r

process result here...

collect

collect

>>>

fromcollector2 inport collect

"))

>>> from Stringl O inport StringlO
>>>
>>> str = Stringl Q"1 one\n2 one\n3 two")
>>> result = collect(str) #
>>> print result # {'one':["1","2"],"two":["3"]}
StringlO
Python
String IO String 10 StringlO
collect str str
collect file
readlines collect
runtime binding Python
socket GUI
Python
Pyth on

Python
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Python
Python
analyzeData analyzeData
os.system()
analyzeData shell

for datafnane in ['data.001', 'data.002', 'data.003']:
for parameterl in range(1l, 10):
os. systen("anal yzeData -in %datafnane)s -paranl % paranterl)d" %vars())

analyzeData Python shell import

Python

analy zeD ata ?
popen()
popen()

Python

findtabs.py
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#!/usr/bin/env python
#

import string, os

cmd = 'find . -nane "*.py" -print' # find Uni x
for file in os.popen(cmd).readlines(): # find
num=1

nane = file[:-1] # strip '\n'
for line in open(nane).readlines(): #
pos = string.find(line, "\t")

if pos >= 0:
print name, num pos
print '....", line[:-1] #[:-1] \n
print '....', ' "*pos + '*', '\n'

num = numtl

for os.popen find
Python
string.find
0S. popen
shell cmd
shell "r" "w
shell
find
find.py popen find
findtabs.py

string.find

string .find

' .*p 0s



C: \ pyt hon\ book- exanpl es> pyt hon findtabs. py
.I'happyfingers.py 2 0
for i in range(10):
. I'happyfingers.py 3 0
print "oops..."
.I'happyfingers.py 5 5
print "bad style"

*

find Unix/Linux
os.popen win32
win32pi pe.popen

import sys
if sys.platform== "w n32": # W ndows
try:
i mport W n32pi pe
popen = wi n32pi pe. popen
except InportError:
raise ImportError, "The w n32pi pe nodul e could not be found"
el se: # POSI X
i mport os

popen = 0s. popen

/ 339

sys.platform Python
Python
sys. platform import
import
win32pipe popen2 Unix/Linux popen?2
win32pipe popen2 Unix/Linux popen2
popen Mac Mac
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Python Python

2

weather.com

import urllib, urlparse, string, time

def get_tenperature(country, state, city):
url = urlparse.urljoin(' http://ww. weather.con weather/cities/',
string.lower(country) +'_' +\
string.lower(state) + ' " +\
string.replace(string.lower(city), ' ', ') +'.htnl")
data = urllib.urlopen(url).read()
start = string.index(data, 'current tenp: ') + len('current tenp: ")
stop = string.index(data, '&deg;F , start-1)
temp = int(data[start:stop])
localtime = time.asctime(tine.localtime(tine.time()))
print ("On %localtime)s, the tenperature in %city)s, " +\
"% state)s %country)s is %tenp)s F.") %vars()
get _tenperature('FR, '', "Paris')
get _tenperature('US', 'RI', 'Providence')
get _tenperature('US, 'CA', 'San Francisco')


http://www.weather.com/weather/cities/
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~/ book: > python get _t enperature. py

On Wed Nov 25 16:22:25 1998, the tenperature in Paris, FRis 39 F.

On Wed Nov 25 16:22:30 1998, the tenperature in Providence, Rl USis 39 F.
On Wed Nov 25 16:22:35 1998, the tenperature in San Francisco, CAUS is 58 F.

get_temperature.py
“ current temp:”
“ Current temp:” X ML

mirroring

Python webchecker.py Tools/webchecker

websucker. py

usgui.py webgui.py
websucker webchecker Tkinter
Python

Tools/Scripts
websucker.py ftpmirror. py
FTP

XML eXtensible Markup Language
XML Python
A
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Python
poplib
POP3 imaplib IMAP
Exchange win32 B

poplib POP

>>> frompoplib inport *

>>> server = POP3('nailserver.spamorg')

>>> print server. getwel come()

+OK QUALCOW Pop server derived from UCB (version 2.1.4-R3) at spam starting.

>>> server.user('da')

'+COK Password required for da.’

>>> server. pass_('youl | neverguess')

'+COK da has 153 nessage(s) (458167 octets).'

>>> header, msg, octets = server.retr(152) # nmsgs

>>> jnport string

>>> print string.join(msg[:3], '\n") #

Return-Path: <jim@i gbad. con»

Recei ved: from gator. bi gbad. com by nail server.spamorg (4.1/SM-4.1)
id AA29605; Wed, 25 Nov 98 15:59:24 PST

rfc822 imnet ool s mimify


mailto:jim@bigbad.com
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2
interest.py Python
trace = 1 # ?
def calc(principal, interest, years):

for y in range(years):
principal = principal * (1.00 + (interest / 100.0))
if trace: print y+1, '=> %2f' % principal

return principal

65,000
5.5% 10 interest.py
calc cac

% pyt hon
>>> frominterest inport calc
>>> cal ¢(65000, 5.5, 10)
=> 68575. 00
=> 72346. 63
=> 76325. 69
=> 80523. 60
84952. 40
=> 89624.78
=> 94554, 15
=> 99754, 62
=> 105241. 13
10 => 111029. 39
111029. 389793

© 0 N o o~ W N
|
\
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111,029 i nterest
trace 0 calc

>>> inport interest

>>> jnterest.trace = 0
>>> cal ¢(65000, 5.5, 10)
111029. 389793

def calc(principal, interest, years)
interest = interest / 100.0
for y in range(years)
earnings = principal * interest
principal = principal + earnings
if trace: print y+1, '(+%l)' %earnings, '=> %2f"' % principal
return principa

>>> jnterest.trace =1
>>> cal ¢(65000, 5.5, 10)
1 (+3575) => 68575. 00

2 (+3771) => 72346.63

3 (+3979) => 76325.69

4 (+4197) => 80523.60

5 (+4428) => 84952. 40

6 (+4672) => 89624.78

7 (+4929) => 94554.15

8 (+5200) => 99754. 62

9 (+5486) => 105241.13
10 (+5788) => 111029. 39
111029. 389793
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Unix
shell
kermit
U ni x
/dev/imodem™*
/var/spool/locsk/LCK*modem* Python
glob.glob
05.5ys tem kermit

#!/usr/ bin/env python
#

import glob, os, string
LOCKS = "/var/spool /1 ocks/"

| ocked = [0] *10

for lockname in glob. gl ob(LOCKS + "LCK*nodent"): #
print "Found | ock:", |ocknane
| ocked[string.atoi (I ocknane[-1])] =1 #0 .. 9

print 'free: ',

for i in range(10): #
if not locked[i]: print i,

print

for i in range(10):
if not |ocked[i]:
if raw_input("Try %? " %i) == "y":
os.systen("kermt -mhayes -1 /dev/modentd -b 19200 -S" %i)
if raw_input("Mre? ") !="y': break
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10

Python Python

Python cmd cmd Cmd
Cmd

% pyt hon rol o. py
Monty's Friends: help

Docunent ed commands (type hel p <topic>):

EOF add find list | oad
save

Undocunent ed commands:

hel p



Monty's Friends: help find
Find an entry (specify a nane)

Monty's Friends: add larry

Ent er Phone Nunber for larry: 555-1216
Monty's Friends: add

Enter Name: tom

Enter Phone Nunber for tom 555-1000
Monty's Friends: |ist

larry : 555-1216
tom 555-1000

Monty's Friends: find larry

The nunber for larry is 555-1216.
Monty's Friends: save nyNanes
Monty's Friends: "D

% pyt hon rol o. py

Monty's Friends: |ist

Monty's Friends: |oad nyNanes
Monty's Friends: |ist

larry : 555-1216
tom 555-1000

Cmd

do_

do_
Cmd

# hel p. find()

help_

do_

/ 347

prompt

cmdloop()
rolo.py
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#!/usr/bin/env python
#

import string, sys, pickle, cnd

cl ass Rol odex(cnd. Cnd):

def __init__(self):
cmd. Cnd. __init_ (self)
sel f.pronpt = "Mnty's Friends: " #
sel f.people = {}

def hel p_add(self):
print "Adds an entry (specify a nane)"
def do_add(sel f, nane):

if name == name = raw_i nput ("Enter Name: ")
phone = raw_i nput ("Enter Phone Number for "+ name+": ")

sel f. peopl e[ name] = phone #

def hel p_find(self):
print "Find an entry (specify a nane)"
def do_find(self, name):

if name == name = raw_i nput ("Enter Name: ")
if self.people.has_key(nane):

print "The number for % is %." % (nane, self.people[nane])
el se:

print "W have no record for %." % (nane,)

def help_list(self):

print "Prints the contents of the directory”

def do_list(self, line):
names = sel f.peopl e. keys() # key
if names == []: return #
nanes. sort () #
print '="*41

for name in nanes:

print string.rjust(nane, 20), ":", string.ljust(self.people[nane],

20)



if

print '="*41

def hel p_EOF(sel f):
print "Quits the progrant
def do_EOF(self, line):

sys.exit()

def hel p_save(self)
print "save the current state of affairs"

def do_save(self, filenane):
if filename == "": filenane = raw_input("Enter filenane:
saveFile = open(filename, 'W)

pi ckl e. dump(sel f. peopl e, saveFile)

def hel p_|l oad(self):
print "load a directory"

def do_l oad(self, filenane):
if filename == "": filenane = raw_input("Enter filenane:
saveFile = open(filename, 'r")

sel f. peopl e = pickle.load(saveFile) #

#

__hame__ =="'__main__ #

rol o = Rol odex() #
rol o. cndl oop()

add find people
mapping do_
help_ load save pickle
Python

pickle

/ 349

cmd
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Cmd
Cmd Pyt hon cmd
Cmd onecmd()
onecmd() onecmd()
onecmd() Cmd
“ find tom”
onecmd() do_find onecmd () onecmd()
tom
do_help() onecmd()
# cnmd Li b/ cmd. py
def onecnd(self, line): # line "find tont
line = string.strip(line) #
if not |ine: #
line = self.lastcnd #
el se:
self.lastcmd = |ine #
i, n=20, len(line)
#
while i <n and line[i] in self.identchars: i =i + 1
#
cmd, arg = line[:i], string.strip(line[i:])
if cmd == "": # Az
return self.default(line)
el se: # cnmd "find', line "ton
try:
func = getattr(self, 'do_' + cnd) #
except AttributeError:
return sel f.default(line)
return func(arg) #
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mygrep.py
s hell cmd Cmd
shell U nix
DOS Is dir cd
mv ren cp copy
map reduce filter map reduce filter
>
map2 reduce2 filter2 map
reduce filter
. map2
None
None
. reduce2
reduce2
. filter2 None
filter2 None filter2

filter2
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