Chapter 1: CMD g

C:\Users\fayaz>dir shows directory of files

C:\Users\fayaz\OneDrive>cd Desktopg

changes directory to ‘Desktop’

C:\Users\fayaz\OneDrive\Desktop\Code>axb.py, opens file ‘axb.py” in folder ‘Code’
save files with .py extension

C:\Users\fayaz\Desktop>cd..

goes back

C:\Users\fayaz>

Consider using the --user option or check the permissions. :
to upgrade pip

pip install -U --upgrade pip

To add the path of your pip installation to your PATH variable, you can use the Control Panel or if it’s not working,
the setx command. For example:

try this
setx PATH "%PATH%;C:\Python34\Scripts"
System variables
E Edit the system environment or this: Variable Value A
Varlables AGSDESKTOPJAVA C:\Program Files (x86)\ArcGIS\Desktop10.8\
add path ComSpec CAWINDOWS\system32\cmd.exe
Control pane| DriverData C:\Windows\System32\Drivers\DriverData
manually NUMBER_OF_PROCESSORS 8
Qs Windows_NT
. . C:\Program Files\Python310\Scripts\;C:\Program Files\Python31...
Enwvi r{]ﬂmt—}nt Variables... PATHEXT COM:.EXE; BAT:.CMD;.VBS:.VBE. JS; JSE.WSF: WSH; MSC:.PY:.PYW
PROCFSSOR ARCHITECTURFE AMDG4 v

New... Delete

For Windows, when you install a package, you type:

or after adding the
path, pip should work

python -m pip install [packagename] just fine



:\Users\fayaz\OneDrive\Desktop\Code>python type
python for
version

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 221, 15:26:21) [MSC v.1929 64 bit (AMD&4)] on win32
ype "help", “copyright", "credits" or "license" for more information.

GO gle what is my user agent

Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/100.0.4896.75 Safari/537.36

CTRL + C to kill cmd processs



Chapter 2: Python guide

2.1

Variables

> >0 X — 1 1 is being put in to the variable named ‘x’.
>>> print (X)

1 ‘print’ function prints out what is stored in variable ‘x’.

Xx = 2 — Assignment statement
x = x + 2 <« Assignment with expression
print(x) <« Print function

Variable Operator Constant Function

‘input’ asks the user for an input

name = input('Enter file: ') JEJLRAVIIN(EE
Enter file: [this is where the user would type
something]

>>> type (eee)

! !
<class'str'> ‘type’ function tells you the type of variable it is
>>> type ('hello') gt string (str), integer (int) or floating point (float)]

<class'str">
>>> type(1l)
Lclass'int'>




Python cares a *lot* about how far a line is indented. If you mix tabs and [EERCEEEEILEE
spaces, you may get “indentation errors” even if everything looks fine use spaces

index must start from 0

you will get a TB if the index is more than the number of
letters in the string
i.e. if it said “letter = fruit[6]” it would give a TB




2.2: Operations

Python

Less than or Equal to

=] Equal to
Greater than or Equal to

Greater than for comparison operators
Not equal

“on

Remember: “=" is used for assignment.

for example, if | write: 23%7 it will be, 2
because 23/7 is 3 remainder 2

>>> eee = 'hello -

2 can add strings together
>>> print (eee) g5 108

hello there

>>> Prlnt ( 1 0 / 2 ) integer division produces floating point result




2.3: Functions

input ('Who are you?') EJHEINEN LRI
print ('Welcome', nam)

print statement has welcome before printing the
user input

Who are you?
Chuck comma in the middle counts as space

Welcome Chuck

input ('Europe floor?') EESSAEEECAI:
‘int’ function turns the user typed input (which

is automatically a string) into an integer

astr = 'Bob' variable ‘astr’ is a string, and converting this into an integer will
give a traceback (TB) — if you are worried the program will return
('Hello') a TB, put a ‘try’ function
int (astr)
'There') if the program fails at any line within the ‘try’ block of code, it will

jump straight to the ‘except’
=

this function will try to convert astr into an integer, if it fails (i.e.

print(‘Done’, istr) gives a TB) it will go to the ‘except’ block of code

Program:

def

print ‘def’ is the define function code

print Hell
it is a function you can define and re-use
throughout your code




hig = ('Hello world') ‘max’ is a function that finds the largest value
S>> print (big) in a string (in this case it is ‘w’)

w

‘min’ function does the opposite which is why

>>> tiny ('Hello world') I
it prints out a space

>>> print (tiny)

these functions were already defined for us by
python

>>>

>>> i = 42

>>> (1)

<class 'int'> can convert integer numbers in to floating point numbers
>>> £ = (1)

>>> print(f)

42.0

An is a value we pass into the as its
when we call the function

We use so we can direct the to do different
kinds of work when we call it at times

We put the in parentheses after the of the
function

>>> def greet(lang):
if lang == 'es':
print ('Hola')
elif lang == 'fr':
print ('Bonjour')
else:
print ('Hello') in this case, ‘lang’ is like an alias for the argument

it is keeping it vague so when you run this function with a
specific argument, the function ‘greet’ knows what it is
looking through




A “fruitful” function is one >>> def greet(lang):
that produces a (or ' e
oee return
return ) elif lang == 'fr':
. return

else:
return

The return statement ends
the function execution and

“SendS baCk” the Of >>> print (greet( ), 'Glenn')

o ‘ Hello Glenn
the function >>> print (greet ( ),'Sally')
Hola Sally
>>> print (greet( ) , 'Michael')
Bonjour Michael
>>>

addtwo(a, b):
added = a + b

return added another example of the ‘return’ function

don’t need to write ‘print(added)’ to give the answer when the function
returns the value ‘added’ at the end of the definition

‘len” function tells you the length of a string
>>> fruit

>>> print(

6

Mlo|n|t hlo|n
01 2 3 9 10 11 [0:4] means starting from 0 and end

before 4 (doesn’t include 4)
>>> s =
>>> print(s|

Mont
>>> print(s|

P going over the index limit here will not
>>> print (1'11 [ < giveaTB
Python




>>>

>>> print(s[:2])
Mo

>>> printi(s([8:])

leaving a gap here means from the beginning

leaving a gap here means to the end
thon

>>> ‘print(s[:])
Monty Python

leaving gaps in both places means print from start to finish

>>> greet = |
>>> zap = greet
>>> print (zap)
hello bob

>>> print (greet)
Hello Bob

>>> print(

hi there

>>>

will make strings lower case (but keep the
original the same)

>>

>>> type ff)

<class 'str'>

>>> dir( ££)

['capitalize', 'casefold', 'center', 'count',6 'encode',
'endswith', 'expandtabs', 'find', 'format',6K 'format map',
'index', 'isalnum', 'isalpha', 'isdecimal',6 ‘'isdigit',

what strings are capable of

'isidentifier', 'islower', 'isnumeric',6 'isprintable',6 'isspace',
‘istitle', 'isupper', Yjoin', 'ljust!, 'lower', 'lstrip!',
'maketrans', 'partition', 'replace', 'rfind', 'rindex', 'rjust',
'rpartition’', 'rsplit', 'rstrip', 'split', 'splitlines',
'startswith', 'strip', 'swapcase', 'title', 'translate',6K 'upper',
vgfill']

https://docs.python.org/3/library/stdtypes.html#string-methods



https://docs.python.org/3/library/stdtypes.html#string-methods

2.4: Loops

Program:

‘if’ statement is a definite conditional loop

Program: ‘while’ loop is an indefinite conditional loop

This loop is an infinite loop! _l

n =5

while n > 0
print ('L

print ('R
print('Dry off!’

JES R T
print ('Bigger than 2')
print('Still bigger')
print ('Done with 2')

indentation is important — it tells python when
the block of code/loop is finished

two-way code with ‘else’ function

print('Smaller')

print 'All done'




multi-way conditional

e elif = else + if
print ('LARGE')
print ('All done')

while True:
] = input('> ') asks for user input and ‘while’ loop could keep this loop
line == 'done' :[EESWHACGETES
break if we have a ‘break’ function, this while exit the loop (to

y : A H “ H { |I ”
print (line) line “print(‘Done!’)

print ('Done!"')

The continue statement ends the current iteration and jumps to the RIS UEYEEINEE,E

top of the loop and starts the next iteration first character of
while True: the user typed
] > hello ther string—ifitis O
LO] hello there then restart the
goontnne > # don't print this iteration (i.e.
line == 'done' : > print this! e
——break print this! from line =
ﬂrint“ ine) St input(> )"
print ('Done!"') Done! ‘break’ jumps out
of the loop

7

definite loop ‘for

another example

Happy New Year: Joseph
Happy New Year: Glenn

for friend i friends : Happy New Year: Sally
print ( friend
print (

Done!




zork = 0

print(

for in
zork = zork + 1
print (zork )

print( zork)

print ('Before'’, )
for thing in [9, 41, 12, 3,714} .15]
thing
print ( , thing)
print('After’', )

count = 0

print(

for in
count = count + 1
sum = sum + value
print (count, b )

print( sum / count)

count,

count,

)
in
if > 20:
print
print( )

'Large number',

for
if

print(
print (

If we just want to search and ki

starts at False and is set to True as soon as we fi

counting in a loop

starts at 0 and iterates
through the set of data,
each time adding 1 to the
count (zork)

$ python countloop.py

WN -

4
5
6

$ python countloop.py

summing in a loop

$ python averageloop.py

O N
finding average
through loop

$ python search1.py

filtering through loop
doesn’t have to print
anything

Large number 41
Large number 74

boolean
search

we could put
a break line in
once
found=true to
quit the code
as soon as it
has found its
target

I, we use a\ that
| what we are looking for.



$ python smallest.py when finding the
lowest number,

A instead of
elif smalle ) starting with
s some arbitrary
print (sma
print ( value for the
‘smallest’
We still have a variable that is the smallest so far. The first time through the loop RGN
iallest is None, so we take the first to be the small¢ use none
Python has an is operator that can
S il timiger be used in logical expressions
print('Before')
for value in [3, 41, 12, 9, 74, 15] : X . N B
if smallest is None : Implies “is the same as is operator ==

malle = value
elif value < smalles

e Similar to, but stronger than ==
= value

print 1llest, value

also is a logical operator
print('After', smallest)

looping through strings

print (index,

inaex

this loop is much more concise — better

“for letter in word” basically goes through, letter
by letter, the variable word — each time it see’s an
‘a’ it will count

-

countc

print (count)



The iteration variable “iterates”
through the _
(ordered set) teration

The of code is

executed once for each value
in the for letter in

The iteration variable moves
through all of the values in the

fizz_buzz(num): define function

i f =@ anc % : : : I
+Tonu =2 e if number is a multiple of 3 and 5, print fizzbuzz

return 'FizzBuzz
if number is only multiple of 3, print fizz
if number is only multiple of 5, print buzz

if neither, print the number

start the iteration from 1 — 1000, using the for loop

recurn

in rang

print(fizz_buzz(n))




2.5

Searching strings

Searching a String

bla]n]a]n]a

» We use the function to search
for a substring within another string 0123435
finds the first occurrence of the z:: fffiz 2 <87 , finding parts
substring >>> :;;nt(qgg)# of string and
2 P Sy giving the
« If the substring is not found, o, e : position
returns -1 >>>. print (aa)
-1
« Remember that string position starts
at zero
>>>
>>> stz
>>> print(n
Hello Jane search and replace

>>> N
>>> print (n:
HellX BXb

>>> greet =

>>> greet ()

'Hello Bob '

>>> greet () stripping whitespace
: Hello Bob'

>>> greet ()

'Hello Bob'

opening a file (r =
read, can be open,

(filename, mode)

read, write, close)



24
&\

!
From stephen.marquard@uct.ac.zavSat Jan 5 09:14:16 2008 finding
position
and printing
parts of

print(
string

Sppos =

print (sg

'Hello\nWorld!''

'Hello\nWorld!''
>>> print (stuff)
Hello '
World!

>>> gtuff = 'X\nY'
>>> print (stuff)

using \n to create a new line
\n only counts as one character

= ("'mbox.txt')
for in x le: for loop goes through file (which is essentially just strings)
print (cheese and pulls out the word cheese as many times it occurs

fhand = ('mbox. txt')

ILoq) counting lines in a file

print('Line Count:',

$ python open.py

Line Count: 132045




>>> fhand = ('mbox-short. txt')
>>> inp = fhand ()
>>> print ( (inp))

reading the whole file
reads file into single string with newlines

94626 ()
>>> print(inp[:20])
From stephen.marquar

fhand = ('mbox-short.txt')
for line in fhand:
if line ('From: ')
print(line)

for loop in file
finding lines that start with ‘from:’

the output looks like this without the \n

the print statement automatically adds a
newline to each line

the green \n is from the file, the yellow one has
been added by the print statement

output




+ We can strip the whitespace EhAng e (o ahoEEL XL

from the right-hand side of s = e et () o
. ; == : v stripping
the string using () from line ('From:') .
the string library newline
from
. _ printed
The newline is considered result
“‘white space” and is
fhand = open ('mbox-short.
for line in fhandS same program, just using ‘if NOT’, then
line line continue (i.e. by going back up to the

if not line
continue
print (line)

beginning of the loop, starting with for)

('mbox-short.txt')

We can look for a string for line in fhand:
anywhere in a line as our Lang =idine O
i " . if not '@uct.ac.za' in line :
selection criteria continue
print(line) \
uct.ac.za looking
UCUEAC SXa for string
inlines in
uct.ac.za a file
uct.ac.za
('"Enter the file name: Ly *\\\\\\\\\

(fname) counting
lines
from file

('Subject:') input

count = count + 1
print ('There were', count, 'subject lines in', fname)




('Enter the file name: ')

(fname)
except: bad file name
print('File cannot be opened:',

() the quit
statement
ends the
program

('Subject: ')
count = count + 1
print ('There were', count, 'subject lines in', fname)
7.2 Write a program that prompts for a file name, then opens that file and reads
through the file, looking for lines of the form:
X-DSPAM-Confidence: 9.8475
Count these lines and extract the floating point values from each of the lines and
compute the average of those values and produce an output as shown below. Do
not use the sum() function or a variable named sum in your solution.
You can download the sample data at http://www.py4e.com/code3/mbox-short.txt
[ when you are testing below enter mbox-short.txt as the file name.
# Use the file name mbox-short.txt as the file name
fname = input("Enter file name: ")
fh = open(fname)
count = ©
sline = © extracting
for line in fh: floating point
if line.startswith("X-DSPAM-Confidence:"): numbers and
count = count + 1 taking an
fline = line[21:] average
nline = float(fline)
sline = sline + nline
else:
continue

kooshpa = sline/count
print("Average spam confidence:", kooshpa)



N
ﬁ-
~
7

'Joseph', 'Glenn',

square brackets indicate lists

'socks',

>>> | Joseph ;lenn Sally' ] o )
>>> print( ] looking inside lists

Glenn

= 'Banana'

0] = 'b’ . . .
[0] strings are immutable — cannot be changed (in

this example we cannot change the letters, i.e.
changing B to b)

>>> =

>>> print (x) however in lists we can replace numbers in the
banana list

>>> = | 14 ] ]

>>> print ( )

2714726 041 063

>>> [2] = 28

>>> print ( )

2914 , 41, 63]

= 'Hello Bob'
print( ( )) length of a list
9

.
= |

>>> print (
4

print( (4))

= ['Joseph', 'Glenn' range function returns list of
print( ( )) numbers from 0 to one less than
parameter length

)))




for friend

>>> = ['Joseph', 'Glenn',
= ['Joseph', 'Glenn',6 'Sally'] >>> print( { ))
3

in : >>> print( { (friends)))

print ('Happy New Year:_‘ ¥ friend [0 1,221

>>>
(len(
1 = [i]

priné('ﬂappy New Year:', friend Happy New Year: Joseph

>>>
>>>
>>>
>>>
(1,
>>>
[1,

>>>
[41,
>>>
[9,
>>>
[3,
>>>
[9,

>>>
>>>
>>>
>>>

['book', 99]
>>>
>>>
['"book', 99, 'cookie']

Happy New Year: Glenn
Happy New Year: Sally

[IT7R2 53]
[4, 5, 6]
= +
print(c)
2, 3, 4;
print(a)
2, 3]

concatenating (adding) strings

= [9,
[1:3]
12] can slice lists
[:4]
A1 TR 127
[3:]
74,2151
[
412

()

('book')

(99) making a list from scratch
print ( start by making an empty list
add elements using append

('cookie')
print ( )

'Sally']

both loops
produce
same result
—theione
is useful for
counted
loops



>>> 'Jo
>>> y 0
>>> print ( )
['Glenn', 'Joseph',
>>> print( 1))
Joseph

seph

while True :
inp = input('Enter a number:
if inp == 'done' : break
value = float(inp)

print ('Average:

, average)

is something in a list?

'Sally']

different functions in lists

Enter a number: 3
Enter a number: ¢
Enter a number: 5
Enter a number: done
Average: 5.66666666667

while True :
inp = input('Enter a number: ')
if inp == 'done' : break
value = float (inp)

print ('Average: ', average)

sorting in alphabetical order

green method is
using a list to
find the average
— uses less
variables

however the list
method needs
all numbers in
memory — so if
there are
>100,000,000
pieces of data,
maybe use the
first method



>>>

>>>

>>> print ( )
['With', 'three',
>>> print( {
3

>>> print(
With

>>> print (
['With',
>>> for
'words']
)) ents
With
Three
Words

0]1)

>>>

>>> print( )
AL Lot I eRlof
>>>
>>>
>>>
>>> print( )
['first;second;third']
>>> print( ( ))
1
>>>
>>> print( )
['first', 'second',
>>> print( (

3

0
'spaces']

0

"third']
))

('mbox-short.txt')

0

('From continue

),
0

stephen.marquard@uct.ac.za

words line.split()
words[1]
pieces email .split('@")

print( )

['stephen.marquard',

)

split function

'three', 'words']
in - takes the
print (w) spaces away
and stores
each word as
an individual
item in a list

more than one space doesn’t matter
as the split function will ignore them

can select the delimiter (i.e. instead of
looking for spaces you can look for
semicolons and split up the string
using that delimiter)

printing
the days of
each line
after
splitting

double split
pattern —
after default
split, split
again using
@ symbol

'uct.ac.za']



. ) program asks for file input (with try)
fname = input("Enter file name: ")

try: first create an empty list
fh = open(fname)
except: then by using a for loop to go through
pr‘:].nt(”File cannot be opened") each line in the file:
quit() - strip in the line of any whitespace
1st = list() - split the line so it produces a list of each
for line in fh: word, for example: [, like, to, eat, poo]
line = line.rstrip()
sline = line.split() using another for loop but this time to
for word in sline: iterate through each word in the list:
1f word not in lst: - here we say if the word is not in the list
1st.append(word) we created at the beginning, add it
l1st.sort() once added it goes back to the first for
print(lst) loop where it goes through the next line

sort the list alphabetically and print

fname = input("Enter file name: ")
try:

th = open(fname) reads each line, strips

except: .
? it

print("File cannot be opened you little goomba")

quit()

count = @
1st = list()

.. if the line starts with
for line in fh:

line = line.rstrip() from, it splits the line

if line.startswith("From "): into words, adds to
sline = line.split() the count and prints
COlet = fount S the second word in
print(sline[1]) the split line list

print("There were", count,"lines in the file with From as the first word")




2.7: Dictionaries

« Dictionaries have different names in different languages [CUSSSHEINEITR NIl NeEL !
structure we learn after lists

— Associative Arrays - Perl / PHP dictionaries also store multiple values
in them however they are not
ordered like lists and each item you
Property Bag - C#/ .Net add to the dictionary needs a label (a
key)

Properties or Map or HashMap - Java

>>> = () dictionaries are like unsorted
>>> 'money'] = 12 bags of items

|

>>> ['candy'] = 3

>5> ['tissues'] = 75 here we make a new empty
(

>>> print ) dictionary called purse

{'money': 12, 'tissues': 75, 'candy': 3) WIS assignment

>>> print( ['candy']) statement we use the index

3 operator to label the value 12
>>> ['candy'] = ESEREUANEE VAN nder the key ‘money’ — so the
>>> print( ) value is 12, the key is ‘money’
{'money': 12, 'tissues': 75, 'candy': 5}

lists and dictionaries are
similar (both mutable)
dictionaries use curly
brackets

lists use positions to
retrieve values however
dictionaries use keys/labels

>>> 333 = { ' - : - )| can make a dictionary
>>> print(jjj) with values in like the
{' e 2 : : : first line — has to go key
>>> ol (e then value, key-value...
>>> print(ooo) can make an empt

pty

dictionary with { }

{}

>>> ccc = dict()

>>> print(ccc['csev'])

Traceback (most recent call last):
File "<stdin>", line 1, in <module> ERWXEINd e QiR G AR ICISUAIRNE

KeyError: 'csev' .. dictionary though
>>> 'csev' in ccc

can’t open a key that isn’t there

False



()
['csev', 'cwen', 'csev', 'zgian', 'cwen']
in .

not in

[name] = 1

[name] =

(name, 0)

'‘cwen'

'zgian'

['csev',
in
[name]

ict()
('Enter a line of text:')
line. ()

print ('Words:', words)
print ('Counting...’)

for word in words:
counts [word] = counts.
print ('Counts', counts)

[name] + 1

goes through names, any
new names you add to the
dictionary with a count of 1,
any existing names it
updates the count by adding

get function checks if this key is in the dictionary
the ‘name’ is where the key goes, and the zero is a default,
meaning if you put a key that does not exist in the

dictionary you will get a zero back

if | put counts.get(csev, 0) in | should get 2 back

different way of tallying

'csev', 'zqgian', 'cwen']

(word,0) + 1

up by using the get
function — if the name
doesn’t exist it will
return the default value

of 0, and then add 1

Enter a line of text:
clown ran after

into tent and

clown and car

car and the car ran
tent fell down on

Words: ['the', 'clown’, 'ran’, 'after’, 'the', 'car'
‘and’, 'the', 'car’, 'ran’, 'into’, 'the’, 'tent’, 'and
'the’, 'tent’, 'fell', 'down’, 'on’, 'the', 'clown’,
‘and’, 'the', 'car’]

Counting...

Counts {"and": 3, 'on": 1, 'ran": 2, 'car": 3,
'into": 1, 'after": 1, 'clown": 2, 'down": 1, fell":
1l , 'tent": 2}

splits each
line up into
list of words,
counts each
one, adding
new ones to
the
dictionary
and adding
one to
existing ones

loop through
dictionaries actually
loops through keys, if
you want the value
attached, you must use
the index operator [ ]



>>> 333 = { 'chuck' : 1 , 'fred' : 42, 'jan': 100 }gEEhEeelicly:
>>> print( (333)) dic to list
can print
>>> print(jjj. just
keys/value
can print
them
together in
a tuple
(items)

>>> print(3jjj.

>>> print(jjj.;'t»
[('jan', 100), ('

can actually iterate
through two variables
(i.e. here the key and
the value)

aaa bbb

remember the items is

“HH] 100 the key and value
: together

[ChUCkJ helpful to rename aaa
[fred]

to k (meaning key) and
bbb to v (meaning
value)

- read through each line
and split the words

- read through the
words and create a tally
for each word for its
occurrence

- then find the biggest
count, and therefore
find the biggest word
attached to that count

- “if bigcount is None”
is talking about the first
iteration, every
iteration after that, if
the count is bigger than
the stored value, the
stored value is updated
to the larger count

bigcount = None
bigword = None
for word,count in counts.items():
if bigcount is None or count > bigcount:
bigword = word
bigcount = count

print (bigword, bigcount)




sent the greatest number of mail messages. The program looks for 'From ' lines
and takes the second word of those lines as the person who sent the mail. The
program creates a Python dictionary that maps the sender's mail address to a
count of the number of times they appear in the file. After the dictionary is
produced, the program reads through the dictionary using a maximum loop to find

the most prolific committer.

eck Code Reset Code © Grade updated on server.

fname = input("Enter a file name: ")

Ifhand = open(fname)
except:
quit

counts = dict()
for line in fhand:
if line.startswith("From "):
words = line.split()
email = words[1]
counts[email] = counts.get(email,8) + 1

bigcount = None
bigname = None
for word,count in counts.items():
if bigcount is None or count > bigcount:
bigname = word
bigcount = count

reads through each line, strips and splits and puts the list of
words in ‘wds’ variable

lin hand:

looking through each word (labelled ‘w’) in the list (‘for w in
lin = lin.rstrip() wds’)

lin.split() ‘if win di” means if the individual word in the list appears in
the dictionary, add one to its value (value denoted by index
notation [ ])

If not in the dictionary attach a number one to it and
obviously this will add the word to the dictionary (di[w]
means you’ve put the key in already, which is the word (w)
and then attached the 1 value to it)

the print statement prints the item (both key and value)



>>> = ('Glenn'’',
>>> print(x[2])
Joseph

>>> = (1
>>> print(y)
(L7 09 02)
>>> print( (v))
9

'Sally', 'Joseph')

97R2N)

>>> = 'ABC'
>>> y[2] = 'D'
Traceback: 'str'
object does

not support item
Assignment

>>>

= [9, 8, 7]
>>> =
>>> print (x)
>>>[9, 8, 6]
>>>

>>>

>>> (x, v)

>>> print (

fred

>>> (a, b) i.e.x=4,y="fred
>>> print(a) a=99,b=98

99

>>> d = dict()
>>>
>>> d['cwen']
>>> for (k,v)
print(

['csev']

csev 2
cwen 4
>>> = ()
>>> print(

dict_items ([ ( 'cwen'

)
'csev'

Assignment

>>> for iter in
print (iter)

tuples are
like lists...
they use less
memory

S CAR PN they are
55> = immutable
Traceback: 'tuple’ you cannot
object does

, append,
not support item
sort...

you can put tuples on either side of an assignment
statement, they will map each thing in correspondence

d.items gives us a list of tuples
e.g. (‘csev’, 2)

for (k,v) in d.items basically
iterates through the list of
tuples, it goes to the first tuple
and pulls k (meaning the key)
and then pulls v (value) which is
why we get first:

csev 2



The comparison operators work with tuples and other
sequences. If the first item is equal, Python goes on to the next [N

element, and so on, until it finds elements that differ. of first, if
A different it
>>> (0, 1
T doesn’t
rue
>>> (0, 1, 2000000 (0, 3, 4) check the

True rest
>>> | ‘ T . i : <t

True

> > I |

True

= {aitic10”
>>> ()
dict _items([('a’,
>>> sorted(

~

[('a', 10), ('b’

sorts tuples based on
keys only as you cannot
have a duplicate key

prints the key and value of the dictionary but
it sorts the tuples first (key order) which is
why it prints out in order

what if | wanted to sort by
value:

create an empty list and
append it with the items (or
SRS tuples) from the dictionary
>>> print( ) except we do the value first
[(10, 'a'), (22, 'c"), (1, 'b')] [EEEEEY

>5> = sorted ( then sort this list

>>> print ( ) reverse=True means it goes

from big to small now (rather
[(22, '¢'), (10, 'a'), (1, 'b")] than small to big)




LRI IR eIl fill dictionary up
common words IRZAEEEASIE
tally, make a list,
look up the
tuples from the
dictionary,
change the order
of key-value-pairs
and update the
list, sort the list,
from big to small,
list stops on the
9" humber

(word, 0 ) + 1

'bl 1, le':22) same
program,
>>> print( (N[ (v k) foxr 'k, v 3 less work
[(1, 'b"'), (10, 'a'), (22, 'c')]
name = input("Enter file:")
fhand = open(name)
hlist = dict() read the file, create a dictionary, read line
for ;ine'in fhand: by line, if it starts with from, split the line
if line.startswith("From “): into words, look for the 6™ word (which is
words = line.split() _ i ] )
time = words[5] the time), then split the time (via colons),
tsplit = time.split(":") take the 1 word (which is the hour), then

hour = tsplit[@] . _—
hlist[hour] = hlist.get(hour,8) + 1 tally all the hours in the dictionary, sort

the dictionary in numerical order, then

hsort = sorted(hlist.items()) print the hours and the tally side by side

for k,v in sorted(hlist.items()):
print(k,v)



2.9: Reqular Expressions

the

of a line

the of the line
character

any
character
character

character
character

character
zero or more times
zero or more times (non-greedy) ERfI:{IElS
one or more times expressions
one or more times (non-greedy)

Matches single character in the listed
Matches single character the listed
The set of characters can include a

Indicates where string is to start
Indicates where string is to end

hand = open('mbox-short.txt')
for line in hand:
line = line.rstrip()
% 4
print(line)

hand = open('mbox-short.txt')
for line in hand:
line = line.rstrip()
it
print(line)

X-Sieve: CMU Sieve 2.3

does the same thing,

Pand T opan ( mbae ahaCtitEt:) on right uses regular
RO aanc expressions, we first
line = line.rstrip() A
if B have to import from

e the library though

this character

A
hand = open('mbox-short.txt') tells us look

for line in hand: at the
iifne = line.rstrip() : beginning of
print (line) ° each line for
the letter F

X-DSPAM-Result: Innocent

X-DSPAM-Confidence: 0.8475
X-Content-Type-Message-Body: text/plain

AX means starts with X . means any character * means any number of times
followed by a colon, so AX.*: would return these strings

: means followed by a colon



One or more

b

. CMU Sieve 2.3
. Innocent

X-Plane is behind schedule: two weeks

>>> import re
>>> x = 'My 2 favorite numbers are 19 and 42'
>y = ('[0-9]+',x)

>>> print(y)

One or more digits

>>> y =
>>> print(y)
[]

(' [AEIOU]+',x)

One or more
>>> import re
D> x =" character'
>>> y = re.findall('*F.+:', x)
>>> print(y)
I )

characters

Why not 'From:' ? Last character in

the match is a :

>>> import re

>>> x = 'From: Using the : character'
>>> y = re.findall('*F.+?:', x)

>>> print(y)

[£ ']

Last character in
the match is a :

\S means a character
that isn’t a space one
or more times, so if it
reaches a space
before the colon, it
does not include it,
hence why the last
line has not been
retrieved

[0-9] means all digits, +
means one or more
findall function searches
through and returns a list
of strings

asking if there are one or more
uppercase vowels
it returns an empty list

starts with F, any
character one or more
times, ends with colon
it takes the biggest
possible version, so
instead of stopping at
From:, it stops at
From: Using the :

to fix this we could’ve
used the \S to mean
characters not
including whitespaces
OR...

...use a question mark
— it stops this find
function from being
‘greedy’ and takes the
shorter string



starts with
character, one or
>>> y = re.findall('\S+@\S+', x) more times, then
>>> print(y) @ symbol, then
['stephen.marquard@uct.ac.za’] ends with any
character that
isn’t a space one
or more times

look for strings

starting with from
>>> y = re.findall (' \S+@\S+',x) but the ( ) means it
>>> print(y)
['stephen.marquard@uct.ac.za'] does not extract
>>> y = re.findall (' that part —only

?> print (y) . extracts the ()

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16

2008 i@uct.ac.za

>;> - words .split()
>>> print( ) words [1] [ 'stephen.marquard', 'uct.ac.za']
21 pieces = email.split('@')

>>> £ ' print( )
>>> print(
31

i i ot Gk they both do the same thing, left is using position,
right is using split

uct.ac.za

this one uses re
fuportize look through until you
lin = 'From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008' BTN Wl R U =R110=8
L o Va2 U R that: the [*] means NOT,
print(y)

so if after the @ there is
['uct.ac.za'] ([~ 1%)" a space, do not extract
(i.e. anything but a
space), * means any
number of times

line starting with ‘From

import re ‘followed by any

lin = 'From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008’ character(any number
y = re.findall('~From .*@([* ]*)',61lin)

print (y) of times) until an @,

extract any character as
['uct.ac.za'] x| 2l ) long as it’s not a space




import re line

hand = open ('mbox-short.txt') beginning
numlist = list() with ...,
for line in hand: extract any
line = line.rstrip() )
= (' ~X-DSPAM-Confidence: ([0-9.] floating
if len( ) '= 1 : continue point
num = float ( [0]) number
numlist.append (num)
print ('Maximum:', max(numlist)) (becauseOf
: the point)
python ds.py one or

if the length of the list is not 1, skip that line and go to for loop above

\Sis to
actually write
the dollar sign

>>> import re

>>> x 'We just received for cookies.'
>>> y re.findall('\$[0-9.]+"',x)

>>> print(y)

U} )

A real dollar sign

KEY:
+ means one or more times . means any character
* means zero or more times  \S means any character except space
import re
fhand = ("regex_sum_1307698.txt") read through file and create an empty list
numlist = list() reading through each line, find all integers and put into

for line in fhand:

empty regular expression list (will return strings in a list)
fnum = re.findall('[@-9]+', line)

for each item in the list, make it an integer

for thing in fnum: . . o
add each integer to the empty list at the beginning

num = int(thing)

numlist.append(num) start the count at 0
for every number in the list add it to get the sum of all
for digit in numlist: numbers from the text

X = X + digit
print(x)




2.10: Sockets

TCP Connections / Sockets

“In computer networking, an Internet socket or network socket is
an endpoint of a bidirectional inter-process communication flow [EEeEYIEYs el (=153
across an Protocol-based computer network, such as the

Process Process

Press to exit full screen

establish a socket to talk to
a server (which has a name
and number)

different applications on
the server have different
ports

web servers usually on
port 80

Python has built-in support for TCP Sockets

import socket import socket library
mysock = socket.socket (socket.AF INET, socket.SOCK STREAM)
= = create a socket

mysock.connect ( (' & %) ]
connect to said socket

URL — Uniform Resource
Locator

document




Stack Connections made a socket in the transport layer, time to
BRI « <« <« = o suannenssannanaans > Applicaca connect to a port and send our program in the
l 2 Pecr-to-peer ] application layer to the other side in the
L R L + Trsmpen application layer
l I depending on which server we connect to
tascrc Lrscrees tracreat taacract . .
l ] l ] l I determines the rules needed to start sending
data — these rules are called protocols
Lo Lok Lok Lk
L ] 1 I l J http is the HyperText Transfer Protocol — set
= o, of rules that allow browsers to retrieve web
- documents from servers over the internet

click the link, communicates
with browser, browser
makes a socket connection
on port 80 and sends a get
request to port 80 on web
server, web server parses
the request, makes a
response (HTML form) and
sends it back to browser,
browser renders the
response and shows the link

Request Web Server,

GET http://www.dr-chuck.com/page2.htm

s ) et/ fwerw dr-chck.com/paged sem =Q
3 et/ fovww 2e-Chuck.com [pagel hem = Q el

The First Page Parse/ The Second Page
Render 1f you like, you can switch back % the First Pags

1f you like, you can switch 1o the Second Page

telnet is a software that allows
$ telnet data.prée.org 80

Trying 74.208.28.177...

Connected to data.préde.org.Escape character is '"]'.

insecure connections to
webservers

first connect to the host and
port (yellow)

then send a get request to the
document on the host, through
the URL (green)

you will get back headers, which

<h1>The First Page</hl> are just metadata — info about
<p>If you like, you can switch to the file (pink)

the <a href="http://data.pré4e.org/page2.htm">Second you will receive the file and the
Page</a>.</p>

Connection closed by foreign host. connection will be closed (blue)




import socket ° import socket, create

socket, connect socket to
mysock = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
mysock.connect (( 'data.prd4e.org', 80)) server (host and port 80),
cmd = 'GET http://data.prde.org/romeo.txt HTTP/1.0\r\n\r\n'.encode () Naf-rI-N-t1aoelnalnF1lo]

Mysock -eend(cad) ‘ (have to prepare it for
while True: ' sending which is why we
data = mysock.recv(512) [ soch 1 encode it at the end),
s S(aen(anta) ssl)s oo . | then send command

break
through socket

print(data.decode()) | A
mysock.close() 3 create while loop saying

receive 512 characters, if there are no characters in the data, break the file/transmission, otherwise
print it (via decode) and then close the socket (takes resources from both sending and receiving
computers)

Web Server

encode function turns pythons Unicode into UTF-8

get requests at end of URL can also be called query string parameters (found in
source code)

Browser

https://www.wade.com/code/route/recir2. phpTparms«123

sops % Boowmarks [} 100 Greatest Free B3 A0 For SSENSED B Mchigen Onien

looking at this url, using the developer
code, on ‘network’ tab

| am Router Two...

Where to go? (1-3)
can get different status codes:

Submit
- 200 means ok, good, you asked for
. something and the server gave it
x O Elements Console Sources Network Performance Memory Applk
- - — - 404 means not found, error
® O W™ Y Q View = = Group by frame Preserve log Disable ¢ .
Filter HidedataURLs ] XHR JS CSS Img Media Font Doc - 302 means | could not give you
Name X Headers Preview Response Cookies Timing Somethlng based on your get request
redirl.php v General but here is a redirect link (this redirect
redir2.php7parms.. Request URL: https://www.wade.com/code/route/redirl.php norma”y has 200 status Code)
Request Method: POST
IS Com 0 here can find what content type each

Remote Addreds: 104.27.190.251:443

2requests | 267 B 1. page is
Beferer Pollo: no-rafecrar-hen-domarade




In a client-server application on the web using sockets, which must come up first? A GET REQUEST T

server
QO cdlient

When you click on an anchor tag in @ web page like below, what HTTP request is sent to the server?

1 <p>Please click <a href="pagel.htm">here</a>.</p>

(O it does not matter



2.11: Encoding/Decoding

the mapping we
commonly use is
ASCII

it maps characters to
numbers

American

Standard Code
for Information

for example, H is 72
Interchange
this is how

computers used to

store data

can use ord(‘H’) to find this value (ord means ordinal)

each character represented by number between 0 and 256 stored in 8 bits of memory
8 bits of memory is called a byte

hex means hexadecimal, octodecimal and binary >>> print(ord('H'))
72

couldn’t talk to other computers this way so they invented Unicode

ordinal tells us the numeric value of the ASCII character

Each character is represented by a each character stored in 8
number between 0 and 256 stored in bits which is a byte of

8 bits of memory memory
print(ord('H'))
\n means new line
We refer to "8 bits of memory as a print(ord('e'))
of memory — (i.e. my disk drive : e ASCII not practical, cannot
contains 3 Tera of memory) SR ACEEIIL R  communicate different

languages

The ord() function tells us the UTF-8 is the best — variable
numeric value of a simple ASCI|

byte size (1-4) so maps
character

onto ASCII nicely

Python 3.5.1

>>> x = b'abc'’ byte strings type is bytes
>>> type(x)

<class 'bytes'>

>>> x = 0| %l-.i,'f_ ' unicode string type are strings

>>> type(x)
<class 'str'>
>>> x = u'0|&="
>>> type(x)

Python written in Unicode




talking to a network socket
we receive and send bytes,

import socket

mysock = socket.socket(socket.AF_INET, socket.SOCK_STREAM) however when working in
mysock.connect (('data.prde.org', 80)) python we use Unicode
cmd = 'GET http://data.préde.org/romeo.txt HTTP/1.0\n\n'.e

mysock.send (cmd) encoding and decoding

almost all of the time

wenppiecon | | Change from UTF-8 to
weopses ¢ | Unicode, so no need to

| specify (l.e. We can leave ()

/| blank next to encode or

decode)

while True:
data = mysock.recv(512)
if (len(data) < 1):
break

print(
mysock.close

Python 2.7.10 Python 3.5.1
>>> x = '0|&E >>> x = '0o|&E
>>> type(x) >>> type(x)
<type 'str'> <class 'str'>
>>> x = u'0|&EH#=" >>> x = u'O|&E="
>>> type(x) : >>> type(x)

in python 2 you had to
convert strings into
Unicode, however python
3 all strings are Unicode
(not utf-8)

>>> >>>

Python 3.5.1 in python 2 this would have returned a string but in python 3 it is
>>> x = b'abc' a byte — it means raw, unencoded data, could be utf-8, 16, 32,

ASCII, we don’t know the encoding
>>> type(x)

<class 'bytes'>

while True:
data = mysock.recv(512) data.decode assumes utf-8 but it will find out what

if ( len(data) <1 ) : encoding and convert to Unicode

break
mystring = data. data is bytes (because we don’, mystring is unicode

print (mystring)

import socket a http request

mysock = socket.socket (socket.AF_INET, socket.SOCK_STREAM) \Neare
mysock.connect (('data.pré4e.org', 80)) sending data,
cmd = 'GET http://data.pré4e.org/romeo.txt HTTP/1.0\n\n'. SO we must
mysock.send (cmd) encode it

Your (turnitinto

while True: Preori
data = mysock.recv(512) WHW.pyse.com bytes)

if (len(data) < 1): = Web Pages
break

print(
mysock.close()




12: URL'S

import urllib.request, urllib.parse, urllib.error

fhand = urllib.request.urlopen( 'http://data.prée.org/romeo.txt ' RUNJIICI N

for line in fhand: the Web document
print(line.decode().strip()) justfron1python

by using urllib
Just make sure to

decode as it will be
in UTF-8

Pull data - particularly social data - who links to who? web scraping

program that pretends
to be a browser,
retrieves and extracts

Get your own data back out of some system that has no “export
capability”

Monitor a site for new information info from web pages

Spider the web to make a database for a search engine these are the reasons
you may web scrape

import urllib.request, urllib.parse, urllib.error

from bs4 import BeautifulSoup import BeautifulSoup program
enter url, open url and read it

url = input('Enter - ') whole, use BeautifulSoup to

html = urllib. .urlopen(url).read() parse the page (basically sorts

out the ugly side of web form of

HTML)

retrieve the anchor tags (i.e.

tags = soup('a’) looking for ‘a’)

for tag in tags: print the tags (i.e. all the links
print(tag.get("href', None)) from the webpage without the

ugly formatting)

soup = BeautifulSoup(html, "html.parser’)

<h1>The First Page</hl>

<p>

If you like, you can switch to the

<a href="http://www.dr-chuck.com/page2.htm">
Second Page</a>.

</p>

this is an anchor tag



rt urllib.request, urllib.parse, urllib.error

1 bs4 import BeautifulSoup this block of code (ctx)

and also slight addition
in the html line is the
.create_default_context() same code earlier

adjusted for https
(secure websites, with
SSL)

.urlopen(url, context=ctx).read()
ip(html, "html.parser')

= soup('a’)

or tag in tags:

print(tag.get('href', None))

Which of the following Python data structures is most similar to the value returned in this line of Python:

1 x = urllib.request.urlopen('http://data.prde.org/romeo.txt"')

Which of the following regular expressions would extract the URL from this line of HTML:
list
1 <{p>Please click <a href="http://www.dr-chuck.com">here</a></p>

regular expression

file handle

href="(.+)"
dictionary

(O href=".+"
socket

O O ® O O

(O httpr.*
C) < F>



import urllib.request, urllib.parse, urllib.error

from bs4 import BeautifulSoup
import ssl
import re

ctx
ctx.

ctx.

url
html

input('Enter - ')
urllib.
= BeautifulSoup(html, "html.parser')

= soup('span')

for tag in tags:

print('Tag:', tag)

print("URL:', tag.get('href', None))
print('Contents: ', tag. [e])
print('Attrs:', tag.

import urllib.request, urllib.parse, urllib.error
from bs4 import BeautifulSoup

import ssl

import re

.Create

default_context()
a

1lse

= ssl.

input('Enter - ")
urllib.

Beautifu

.urlopen(url, context=ctx).read()
Soup(html, 'html.parser')
e
e
soup('span”)

for tag in tags:

count = count + 1

val = tag.
int(val)

total =

[e]
num =

total + num

print('Count', count)
print('Sum', total)

this program asks for a URL,
parses it and finds all ‘span’ tags,
prints the tag, the URL’s (if there
are any), the contents (number)
and whatever that is at the end?

C:\Users\fayaz\OneDrive\Desktop\Code>webscrapel.py
Enter - http://pyde-data.dr-chuck.net/comments_42.html
Tag: <span class="comments">97</span>

.urlopen(url, context=ctx).reayg_ . none

Contents: 97

Attrs: {'class': ['comments']}

Tag: <span class="comments">97</span>
URL: None

Contents: 97

Attrs: {'class': ['comments']}

Tag: <span class="comments">96</span>
URL: None

Contents: 9@

Attrs: {'class': ['comments']}

Tag: <span class="comments">90</span>
URL: None

Contents: 9@

Attrs: {'class': ['comments']}

open url, parse it, start a total and
count, look for span tags, for each tag
extract the numbers, convert to an
integer, add to the total, print



url = input('Enter - ')
count =
pos =

print('Retrieving: ', url)

index = ©
1st=1ist()

while index
html =

< count:

int(input('Enter count:
int(input('Enter position:

urllib.request.urlopen(url, context=ctx).read()

soup = BeautifulSoup(html, 'html.parser')

oup('a")
for tag in tags:

tags =

X =
1st.append(x)

url = 1lst[pos-1]

print("Retrieving:

index = index + 1

1st.clear()

name =

print(name)

tag.get('href’,

None)

, url)

re.findall('([A-Za-z]+).html$", url)

C:\Users\fayaz\OneDrive\Desktop\Code>followlink.py

Enter -
Enter count: 7

Enter position: 18
Retrieving:
Retrieving: http:
http:
http:
http:
http:
http:
http:

//pyde-data
//pyde-data
//pybe-data
//pybe-data
//pybe-data
//pyde-data
//pyde-data

['Silvana']

http://pyde-data.dr-chuck.net/known_by Vanni.html

http://pyde-data.dr-chuck.net/known_by_Vanni.html
.dr-chuck.
.dr-chuck.
.dr-chuck.
.dr-chuck.
.dr-chuck.
.dr-chuck.
.dr-chuck.

net/known_by_Anabella.html
net/known_by Chelsi.html
net/known_by_Architha.html
net/known_by_Rohan.html
net/known_by_Krista.html
net/known_by Ailie.html
net/known_by Silvana.html

after importing everything

ask for count (number of times
we will repeat the web crawl)
and position (which url to
open)

start the index at O, start a

new list

while loop basically means,
while the index is smaller than
the count keep going, i.e.
every loop we add one to the
index, when the index is bigger
than the count then it stops
repeating

open the url, parse, find the
anchor tags, start the for loop
for each tag and extract the
urls (from tag.get(href)), add
them to a list exit the loop and
take the url of the position we
asked for in the beginning
(using same variable url ,so
replacing the old url), add one
to the index and clear the list

now we go back to the while
loop, here the index is now 1
so it will repeat again,
however this time we have a
new url from before which
opens, parses and repeats
again, adding all the links in
to an empty list again and
taking the same position
this keeps repeating until it
has looped the same
amount as the count

last part is a regular expression for extracting the name from the url, here we see it looks for all

letters, upper and lower case and extracts that, but it must end in “.html”



import urllib.request, urllib.parse, urllib.error
import requests

from bs4 import BeautifulSoup

import ssl

import re

project: imdb list

create variable
headers (allows
python terminal to

headers = {'User-Agent’: 'Mozilla/5.8 (Windows NT 10.8; Win64; x64) AppleWebKit/} act like my computer

ctx = ssl.create_default_context()

ctx. ne False
ctx. y d ss1.CERT_NONE

url "https://www.imdb.com/1ist/1s071265847/"

html = urllib.request.Request(url, None, headers)
htmltext = urllib.request.urlopen(html).read()
soup = BeautifulSoup(htmltext, *html.parser')

for movies in soup.findAll('h3', class_='lister-item-header'):
order = movies.find( 'span’ [e]
title =

print(order + ' ' + title + ' " + year)

<h3 class="lister-item-header">

<span class="lister-item-index unbold text-primary">93.</span>
<a href="/title/tt0106611/?ref =ttls_li_tt">Cool Runnings</a>
<span class="lister-item-year text-muted unbold">(1993)</span>
</h3>

The Twilight Zone (1959-1964)
Big Trouble in Little China (1986)

so should avoid
400/403 url error)

html variable can
see uses this header

loop says for every
h3 tag you find, but
also must contain
the class ‘lister-item-
header’, store it in
the variable movies

this is what movies look
like (if | do print(movies))

it contains what | want
alongwith all the html
code

American Dad! (2005- ) to get this result, look at the loop code

Family Guy (1999- )
The Cleveland Show (2669-2013)

if | wanted to print the link also | can use that

The League (I) (2009-2015) commented out line under ‘year...’

Trailer Park Boys (2001-2018)
Cosmos (2014)

Team America: World Police (2004)
. 30 Rock (2@86-2013)




De-Serialize

Python
Dictionary

Java
HashMap

=

Serialize

person>
<name>Chuck</name>
<phone>303 4456</phone>

</person>

¢ Simple Element

to send things over the
net, need to serialize
the data into a wire
format, here the wire
format used is XML
(extensible markup
language)

can also use JSON

xml uses
nodes/elements

simple element means
no nesting

complex elements
usually involve nesting

doesn’t need indenting

Primary purpose is to help information systems share structured da

It started as a simplified subset of the Standard Generalized Markup
Language (SGML), and is designed to be relatively human-legible

Start Tag <person->
<name>Chuck</name>
<phone type="intl|">

+1 734 303 4456
</phone>
hide="yes"

End Tag
Text Content

Attribute

</person>

Tags indicate the beginning and ending of elements
- Keyword/value pairs on the opening tag of XML

Serialize

end tags have slash in it

self closing tags have
empty text content node

De-Serialize - Convert data in one program into a common
format that can be stored and/or transmitted between systems in a
programming language-independent manner




XML as Paths

a little bit like file
directories

can think of xml like a
tree or with paths

Elements

XML Schema xml schemais a

contract to
determine if good
code was sent and
good code was
received

Description of the legal format of an document

Expressed in terms of constraints on the structure and content of
documents

Often used to specify a “contract” between systems - “My system will JEIEEIRS Mo
only accept XML that conforms to this particular Schema.” telling which
system is messed
up

If a particular piece of XML meets the specification of the Schema - it

XML Document

<person> xml schema contract looks for a

<lastname>Severance</lastname> complex node/element, with a
<age>17</age> person type

checks the sequence includes,
<dateborn>2001-04-17</dateborn> clements such as last
</person>

name/age/dateborn all in the

XML Schema Contract correct type (e.g. string/integer

etc)

if the contract and document
match, it will be validated

schema normally in file format
xsd (XML W3C version)




XSD <persor>
Structure = ==

</person>

<xs:complexType name="person">

min occurs 1 max

(s:sequence> Constraints occurs 1 means
<xs:element name="full_name" type="xs:string" can only happen

minOccurs="1" maxOccurs="
PAARE Ay Vhild . once

' min occurs 0 max
person> occurs 10, which is
<full name>Tove Refsnes</full name>

e RSN AR why we can see
the orange
elements 4 times,
it will be validated

2t XSD Data
ateTimerl> Types

<xs:element name="prize" type="xs:decimal"/>
<xs:element name="weeks" type="xs:integer"/>

xsd
data
types
It is common to represent

time in UTC/GMT, given

that servers are often R A San e
scattered around the world. <prize>999.50</prize>
<weeks>30</weeks>

$ At

aals Uo-9

ISO 8601 Date/Time Format

T09 . ’30 ( 0Z iso 8601 date/time format

ignores time zones




<?xml version="1.0" enceding
<xs:schema elementFormDefault
<xs:elemont name
<xs:complexType>
<x$:sequence>
<xs:element name
<xs:element name
<xs:element name
<xs:element name
<xs:element minCccurs
<xs:element name-"Pos
<xs:element name-"Cou
<xs:simpleType>
<xs:restriction base-"xs:s
<xs:enumeration value~':!
<xs:enumeration value-
<xs:enumeration value
<xs:enumeration value
<xs:onumeration value
</xs:restriction>

Address”>

/>

<?xml version
<Address

xmlns:xsi="http:// rg/2
xsi:noNamespaceSchemaLocation="Si
<Recipient>Mr. Walter C. Brown</Rec

left is xsd right is
xml

first line of xsd
just making sure it
is in the right
format, then
comes the
schema contract,
followed by open

encoding

Add

pient>

</xs:simpleType> <House>49</House> i i
/<""°"_"°‘> <Street>Featherstone Street</Street> tag with its
</xs:sequence> <Town>LONDON</Town> i
</xs:complexType> <PostCode>EClY 85Y</PostCode> key/value palrsl
</xs:element> <Country>UK</Country>
</xs:schema> </Addross> then our
sequence:

have all of the elements, the county has minOccurs=0 so it does not have to be present, the country
element has a restriction on it, it has to be either FR, DE, ES, UK or US - as the xml document

contains UK, this will validate

import xml.etree.ElementTree as ET
data = '''<person>

<name>Chuck</name>

<phone type="intl">

+1 734 303 4456

</phone>

<email hide="yes"/>
</person>'"''

tree = ET.fromstring(data)
print('Name:',6 tree.find('name') . text)

print ('Attr:',6 tree.find('email') .get('hide'))

import elementtree and then use ‘as’ to
make an alias for it

“’ indicates a multi-line string — so the
string starts before the person tag and
ends after the person tag

fromstring takes the string and makes a
nice tree (as seen before)
tree.find(‘name’) gives you the whole
element, i.e. <name>Chuck</name>,
but the .text part only returns Chuck

next line means, go find me the attribute ‘hide’ in the email element — returns yes

import xml.etree.ElementTree as ET
input = '''<stuff>
<users>
<user x="2">
<id>001</id>
<name>Chuck</name>
</user>
<user x="7">
<id>009</id>
<name>Brent</name>
</user>
</users>
</stuff>'""'

stuff =
1st =
print('User count:',
for item in lst:
print('Name', item.find('name') .text)
print('Id', item.find('id').text)
print('Attribute’', item.get("x"))

ET.fromstring(input)
stuff. findall ('users/user')

len(lst))

nane="iten® maxOce

cxXsieiement

Irg="yndoundeq™

\
wwh

Ist = stuff.findall(‘users/user’) gives us all users in
a list — not a list of strings, a list of tags/
objects/trees

prints the length of the list

for loop goes through each tree in the list
for each time it prints the name, id text and user
number (e.g. 2 or 7)

can happen as many
times as you want



import urllib.request, urllib.parse, urllib.error <commentinfo>
from bs4 import BeautifulSoup <note>This file contains
v <comments>

v <comment>

import ssl

import xml.etree.ElementTree as

<name>Romina</name>
<count>97</count>
e e ‘ 3 7 </comment>
. B ' v <comment>
<name>Laurie</name>
HE <count>97</count>
</comment>
url = input('Enter - ') v<comment>
print('Retrieving: ', url) <name>Bayli</name>
<count>90</count>
</comment>
sum = v <comment>
total <name>Siyona</name>
<count>90</count>
) ) ) ) . </comment>
url = urllib. .urlopen(url, context=ctx).read() v <comment>
tree = ET.fromstring(url) <name>Taisha</name>
1st = tree.findall(*comments/comment") <count>88</count>
for num in lst: </comment>

total = total + 1

count = int(num.find('count').

count + sum C:\Users\fayaz\OneDrive\Desktop\Code>xmlcount.py

Enter - http://pyde-data.dr-chuck.net/comments_1307762.xml
Retrieving: http://pyde-data.dr-chuck.net/comments_1307702.xml
Count: 50

print('Count: ', total) Sum: 2901

print('Sum: ', sum)

left is code, right is sample of the url, bottom right is the output

open the url, read it, use ElementTree to create a tree of info, create a list of trees (as there is a
parent node comments, and within that node are children nodes ‘comment’, which contain our
useful info), going through each item in the list using a for loop, create a running count of the loop
alongside a sum of all the comment counts (by converting the string extracted from the find(‘count’)
line into an integer)



import json
data = '''{
"name" : "Chuck",
"phone" : {
type tantll;
"+1 734 303 ‘4456"

"number"
},
"email" : {
Ilhidell : llyesll
}
} LI B |

info = json.loads (data)
print('Name:',info["name"])

print('Hide:',info["email"] ["hide"])

use [“name”] and we get Chuck

json very closely related to javascript — one of
the most common serialization format

json represents data as nested lists and
dictionaries - {} in javascript are called objects

but behave very similarly to dictionaries

in phone there is a child dictionary, or a
dictionary in a dictionary

loads = load from string

info will be a python dictionary —so we use
the [] notation

the next line takes the dictionary info, looks for email and because that is also a dictionary we then

look at hide, to get yes

import json
input = '''[

{ "id" rOOLY
L B "2",
"name" "Chuck"
o dre=e100927
b3 g Ly
"name" "Chuck"

info = json.loads (input)
print('User count:', len(info))
for item in info:
print('Name', item|['name'])
print('Id', item['id'])
print('Attribute', item['x'])

because the string uses a square bracket it is
a list, not a dictionary — essentially we will get
a list of 2 dictionaries (as we have 2 id
dictionaries)

info will be a list now
that means we can use len(info)

we can use for loops to iterate through the
list (will be iterating through the dictionaries
in the list)

to print elements of the dictionary we must
use the []



2.15: API

think of a flight website, they link car rentals and hotels — linking services

Application

services publish the ‘rules’ applications must follow to make use of this service
(API — Application Programming Interfaces)

> Service
Service

- after the
guestion mark is
G our parameter,
S e address =

"location_type": "APPROXIMATE",
"location": {

s - +is space, % is
), comma
"address_components": [
{
o neael SohumiAstort, - Ann Arbor part
ypes": [
"locality", . .
npolitical” is as if we typed
1, ..
: "short name": "Ann Arbor" th's |n the
1,
S otwattad wiirask®:| “ane Rrboz) uE) HSA) google search
St bar but instead

"political"

we’re talking to
an APl through
url encoding

if you put this into a browser you will get the json on the left - this json code is a dictionary, then a
list inside the dictionary (results, indicated by square brackets), followed by more dictionaries inside

import urllib.request, urllib.parse, urllib.error dlCt|0nar|es
import json 5

serviceurl = 'http://maps.googleapis.com/maps/api/geocode/json?"

if you don’t type an
while True:
s T address, it breaks
url = serviceurl + urllib.parse.urlencode({'address': address}) the while |00p

print('Retrieving', url)
uh = urllib.request.urlopen(url)

dies alah et Ot daesel) the encode turns

print('Retrieved’, len(data), 'characters')

o ‘Ann Arbor, MI’ into

js = json.loads(data)

oot Ann+Arbor%2C+MI,
if not js or 'status' not in js or js['status'] != 'OK': |t adds to the Old apl

print('==== Failure To Retrieve ====')
print(data)

continue ur.l

lat = js["results"][0]["geometry"]["location"]["lat"] :

1ng = js["results"][0]["geometry"]["location"]["1lng"] geojson_py
print('lat', lat, 'lng’', lng)

location = js['results'][0]['formatted_address']

print(location)

uh will load the url,
data will actually

open it, decode means it turns the utf-8 from google into python unicode

‘loads’ basically parses and turns the data from google into an object, exactly as we see in the first
picture, so it retrieves a dictionary - if the status is not “OK” (which is part of the dictionary) then it
fails

the first line ‘lat = * after that goes down the dictionary, results[0] because that’s a list, then down to
geometry, location then finally lat



The compute resources to run these APIs are not “free”

The data provided by these APIs is usually valuable

The data providers might limit the number of requests per day,
demand an API “key”, or even charge for usage

They might change the rules as things progress...

import urllib.request, urllib.parse, urllib.error twurl is to deal with the
import twurl authentication part of
import json . .
the twitter api
TWITTER_URL = 'https://api.twitter.com/1l.1/friends/list.json' . .
url = ... is again for
while True: authorization and
PEADE (SN , , , security
acct = input( Enter Twitter Account: ')
i < : .
Afsdlaniacctgsal) pubreak data will decode the utf-
8 and convert the json
print('Retrieving’', url) into a string
connection = urllib.request.urlopen(url)
data = connection.read().decode() urllib doesn’t retrieve

headers = dict(connection.getheaders()) the head
print('Remaining’', headers|['x-rate-limit-remaining']) € headers, 5o
js = json.loads(data) getheaders will get

print(json.dumps(js, indent=4)) them back, dict makes
foriutintial onors 1 : them into a dictionary

print (u[ 'screen_name']) T
s = u['status'][ 'text'] then next print line is

print(' ', s[:50]) twitter communicating
how many more api
requests you get per day (x-

Enter Twitter Account:drchuck
Retrieving https://api.twitter.com/1.1/friends ... rate)
Remaining 14

{ loads parses the data

"users": [
{
"status": { dumps takes the json structure
"text": "@jazzychad I just bought one ._ .", d k .
"created at": "Fri Sep 20 08:36:34 +0000 2013", [ECIUSEUELCENISIEEIE gz RRET)
}, here below
"location": "San Francisco, California",
"screen_name": "leahculver", .
"name": "Leah Culver", you get an object that has users
which is an array, and then each
"status": { user within that is an object

"text": "RT @WSJ: Big employers like Google ...",
"created_at": "Sat Sep 28 19:36:37 +0000 2013",

) so back to the code, u in

"location": "Victoria Canada", jS[lUSGFS'] will |00p through the
"screen name": " valeriei", .
"name": "Valerie Irvine", users array, looking for screen

; 1, name and the first 50 characters
Leahculver (text) in their status

@jazzychad I just bought one .
Valeriei

RT @WSJ: Big employers like Google, AT&amp;T are h
Ericbollens

RT @lukew: sneak peek: my LONG take on the good &a
halherzog

Learning Objects is 10. We had a cake with the LO,




import urllib import hidden
import oauth twurl.

import hidden baSica”y asks

def augment (url, parameters) : you to sign the
secrets = hidden.ocauth() .
consumer = oauth.OAuthConsumer (secrets['consumer key'], secrets['consumer_ secret']) urI Off so twitter
token = oauth.OAuthToken (secrets['token key'], secrets['token_secret']) knOWS ItS yOU _
ocauth_request = ocauth.OAuthRequest.from consumer_ and token(consumer,

token=token, http_method='GET', http url=url, parameters=parameters) they need 4
cauth_request.sign_ request (cauth.OAuthSignatureMethod HMAC SHAl (), consumer, token)

return oauth request.to_url () things,
consumer key &
secret, token
key & secret

once you’ve
given this
exclusive data into hidden.py file, the purple part is the link, the import libraries do the green for you

t urllib.request, urllib.parse, urllib.error
oauth

hidden this is the program
written to define
‘augment’ — it uses
OAuth, built into python,

def augment(url, parameters): to sign the api using your

secrets = hidden.oauth()

consumer = oauth.0AuthConsumer(secrets['consumer_key'], 4 keys/secret
secrets['consumer_secret'])

token = oauth.OAuthToken(secrets['token_key'], secrets['tokenjsecret']

oauth_request = oauth.OAuthRequest.from_consumer_and_token(consumer, for the actual code
token=token, http_method='GET', http_url=url,
parameters=parameters)

oauth_request.sign_request(oauth.0AuthSignatureMethod_HMAC_SHA1(), augment deals creates a

consumer, token) url that deals with all the
return oauth_request.to_url() .
securlty

below, this url with

urllib.request, urllib.parse, urllib.error ssl certificates partisto
twurl import augment deal with the https url as

ssl twitter doesn’t have
enough certificates, so
this part turns them off

nt('x Calling Twitter
augment('htt
{'screen_name':
1it(url)

ctx = ssl.create_default_context()
ctx.check_hostname = False
ctx.verify_mode = ssl.CERT_NONE

connection = urllib.request.urlopen(url, context=ctx)
data = connection.read()
(data)

context=ctx turns that
security off

after we get the headers
also (screenshot cut off)

without keys/secrets you
should get a 401 error,
for authorization



https://api.twitter.com/1.1/statuses/user_timeline.json?oauth_consumer _key=ysf5Q tin1estannps/ru)nce
qtbSANXkHSpnagZhF2k5&oauth_timestamp=1483320693&oauth_nonce=54857909&oauth_versi
on=1.0&screen_name=drchuck&count=2&oauth_token=10185562-Lwn6Mg4QcE rb4Mmm4HhI3Xxr basically means you
0f1BXgqGB2m4fgH8j&oauth_signature_method=HMAC-SHA1&oauth_signature=GHFmS9LNuC6Vv ,
c189zfp7PU70pM%3D 71 can’t replay the url

even if you see all keys — so

seeing all of this still means

you cannot break into my
2379591071:code3 csev$ python3 twtest.py account

* Calling Twitter...
https://api.twitter.com/1.1/statuses/user_timeline. json?oauth_consumer_key=ysf5Q

qtbSANXkHSpnagZhF2k5&oauth_timestamp=1483320693&oauth_nonce=54857909&0auth_versi also doesn’t show the
on=1.0&screen_name=drchuck&count=2&ocauth_token=10185562-Lwn6Mg4QcErb4Mmm4HhI3Xxr
0f1BXgqGB2m4fgH8j&oauth_signature_method=HMAC-SHAl&ocauth_signature=GHFmSOLNuC6Vv secrets so |t iS not a Security
c189zfp7PU70pM%3D

b'[{"created_at":"Mon Jan 02 00:38:55 +0000 2017","id":815718984347750400,"id_st breach

r'':"815718984347750400", "text":"Web Services in Python 3 - https:\\/\\/t.co\\/00
JYpgJyjl https:\\/\\/t.co\\/spSrJuiO0b watch people code products live https:\\/
\\/t.co\\/LfNshs1F5G","truncated":false,"entities":{"hashtags":[],"symbols":[],"
user_mentions": [1,"urls": [{"url":"https:\\/\\/t.co\\/00]Ypglyjl", "expanded_url":
"http:\\/\\/pyde. com" "display_url":"py4e.com","indices":[27,50]1},{"url":"https:
\\/\\/t. co\\/spSrJu100b","expanded_url":"http:\\/\\/livecoding.tv","display_url" .
:"livecoding. tv","indices": [51,741F, {"url": "https:\\/\\/t.co\\/LfNshs1F56","expa basically because there was no
nded_url":"https:\\/\\/www. livecoding. tv\\/drchuck\\/","display_url":"livecoding
tv\\/drchuck\\/", "indices": [107,130] }1},"source": "\\u@@3ca href=\\"http:\\/\\/t decode, you get a byte array, a
witter.com\\" rel=\\"nofollow\\"\\u@@3eTwitter Web Client\\u@@3c\\/a\\u@03e","in
_reply_to_status_id":null,"in_reply_to_status_id_str":null,"in_reply_to_user_id" raw set of bytes that came from
:null,"in_reply_to_user_id_str":null,"in_reply_to_screen_name":null,"user":{"id"
110185562, "id_str":"10185562","name": "drchuck","screen_name":"drchuck","location | i -
13 "1ﬂhone 37.868347,-122. 255997“ "description":"I am on the faculty @UMSI, I wo internet in Utf 8
rk on the open source @sakaiproject, and I teach free online Python courses on C
oursera https:\\/\\/t.co\\/T3NbCOz8FR","url":"http:\\/\\/t.co\\/5szILzBM4S","en

I'cache-control': 'no-cache, no-store, must-revalidate, pre-check=8, post-check= these are the headers

@', 'connection': 'close', 'content-dispositlon' ‘attachment; filename=json.jso

n', 'content-length': '5939', 'content-type': 'application/json;charset=utf-8',

‘date': 'Mon, 02 Jan 2017 ©01:33:11 GMT', 'expires': 'Tue, 31 Mar 1981 05:00: 00 G o

MT', 'last-modified': 'Mon, 02 Jan 2017 01:33:11 GMT', 'pragma’: 'no-cache', 'se take note of the x-rate-limit-
rver': 'tsa_b', 'set-cookie': 'guest_id=v1%3A148332079143445525; Domain=.twitter ..

.com; Path=/; Expires=Wed, 02-Jan-2019 01:33:11 UTC', 'status': '200 OK', 'stric €maining number, toward the
t-transport-security': 'max-age=631138519', ‘'x-access-level': 'read-write', 'x-c . . .
onnection-hash': '2660ca7a4ad5382dd47b@0756fd94echb', 'x-content-type-options': ' bottom — twitter is traCklng how
nosniff', 'x-frame-options': 'SAMEORIGIN', 'x-rate-limit-limit': '900', 'x-rate- .

limit-remaining': '898', 'x-rate-limit-reset': '1483321594', 'x-response-time': many times you use the request
'66', 'x-transaction': '0013650800a89825', 'x-twitter-response-tags': 'BouncerCo

mpliant', 'x-xss-protection': '1; mode=block'}

similar as before except we decode the utf-8

'Enter Twitter Account:')

f (len(acct) < 1): json into Unicode string, print the first 250
MELS e | ougment (TNETTER VBL; characters, retrieve the headers and print the
{'screen_name': acct, 'count': '2'}) .
rint('Retrieving', url) remaining number of url requests

connection = urllib.request.urlopen(url, context=ctx)
data = connection.read().decode()

rint(data[:250])
headers = dict(connection.getheaders())

int('Remaining', headers['x-rate-limit-remaining'])

while True:
print('') same as before except now we add loads
iccflznigi‘g; E”:?r Tt =RACCOUEE ) and dumps, which parses and makes it
url = twurl.augment (TWITTER_URL, neater

{'screen_name': acct, 'count': '5'})

print('Retrieving', url) js is a dictionary but when we do
connection = urllib.request.urlopen(url, context=ctx) js[’usersﬂ that’s a list
data = connection.read().decode()

headers = dict(connection.getheaders())
('Remaining', headers['x-rate-limit-remaining'])
= json.loads(data) Y
(json.dumps(js, indent=4))

print the first 50 characters of the status

do that for first 5 friends due to count
being 5

in Js['users']:

t(ul'screen_name']) first you get json debug code but after
['status‘]['text']
' s[:50]) you get what you want

’




hslitsersil: for example if the status is bringing back an error, or cannot be found,

t(ul'screen_name'])
status' not in u: can add this section to the code
t(' Not status found')

s = u['status'] ['text']

~t urllib.request, urllib.parse, urllib.error read urI, open it’ decode the data and
t json .
store it
url = "http://pyde-data.dr-chuck.net/comments_1307703.json’ jS parses it

uh = urllib. .urlopen(url)

data = uh.read().decode() set count to 0

js = json.loads(data) . . ..
== R read through each item in dictionary

_ .. i retrieve the count for each comment
for ¢ in js['comments']:

num = int(c["count'])

sum and print
sum = sum + num

: : example of the json data from url
print(sum)

st, urllib.parse, urllib.error

program will prompt for a location, contact a
web service and retrieve json for the web
service and parse that data

retrieves the first place_id from the json (a
place id is a textual identifier that uniquely
identifies a place as within google maps)

http://py4e-data.dr-chuck.net/json?

this api uses the same parameter (address) as
the google api

this api also has no rate limit so you can test as
often as you like

if you visit the url with no parameters, you get
"No address..." response.

to call the api, you need to include a key=
parameter and provide the address that you
are requesting as the address= parameter that
is properly URL encoded using the
urllib.parse.urlencode() function

sults'][@]['place_id"]




Credential types

The credentials required depends on the type of data, platform, and access methodology of your
app. Below are the available credential types:

» APl key — Use this credential to access publicly-available data anonymously in your app.

« OAuth client ID - Use this credential to authenticate as an end user and access their data.
Requires your app to request and receive consent from the user.

« Service account - Use this credential to authenticate as a robot service account or to access
resources on behalf of Google Workspace or Cloud Identity users through domain-wide

delegation.
& consolecloud.google. pi ialsproject=budget-sp pi 2 ¥
5 reddit & My Drive - Google.. ) Messages for web @ LiveBoard ¥ Dashboard - Smart... 0 Education Develop... g Photos - G

gmail API created through google
cloud

APl key created

Use this key in your application by passing it with the key=API_KEY parameter.

AIzaSyB9n31dUeLRHRIJO5FaYha4D9p1sBVD-8! [n]

[ Your API key

A This key is unrestricted. To prevent unauthorised use, we recommend that you restrict
where and for which APIs it can be used. Edit AP| key to add restrictions. Learn more

AlzaSyB9n31dUeLRHRIJO5FaYh04D9p1s0VD-8U

OAuth client ID credentials

To authenticate as an end user and access user data in your app, you need to create one or more
OAuth 2.0 Client IDs. A client ID is used to identify a single app to Google's OAuth servers. If your
app runs on multiple platforms, you need to create a separate client ID for each platform.

Create credentials for a service account

You must obtain credentials in the form of a public/private key pair. These credentials are used by
your code to authorize service account actions within your app.

To obtain credentials for your service account:
1. Open the Google Cloud Console [.
2. At the top-left, click Menu = > IAM & Admin > Service Accounts.
3. Select your service account.
4. Click Keys > Add keys > Create new key.
5. Select JSON, then click Create.

Your new public/private key pair is generated and downloaded to your machine as a new file.

This file is the only copy of this key. For information about how to store your key securely, see
Managing service account keys [4.

6. Click Close.



2.16: Object Oriented

Program - input > process > output

Objects - smaller blocks of code within a program needed for the process — it is self-contained code
and data

Class — a template (a blueprint, like a cookie cutter)

Method/message — a defined capability of a class (part of class and object, different functions within
a class (but also object), cookie cutter shapes)

Field/attribute — a bit of data in a class

Object/instance — a particular instance of a class (the actual thing, the cookie)

>>O> X = : abc il xisan object of type class, the class is string
>>> type ( X ) instance of a string class

these are the methods
>>> dir(y) for lists
[.. 'append', 'clear', 'copy', 'count', 'extend',
'index', 'insert', 'pop', 'remove', 'reverse', there are different
'sort'] methods for strings,
floats etc

This is the template name of
class PartyAnimal: for making class:

¥.=.0 1\PartyAnimaI objects. Party
Animal

Each PartyAnimal
object has a bit of method

class is a reserved
word.

data. inside
Construct a class
an = PartyAnimal() €——— PartyAnimal object <o these
and store in an variable .
. last lines
. an.party() ‘
Tell the an object Tt 0 D — PartyAnimal. El)) are
to run the party() an:party(} basically
code within it. calling
the party

animal class, and the party method within it, and passing an as the argument —so in the party
method it wouldn’t be self, it would be an (i.e. an.x = an.x + 1 etc etc)



to explain the code
above, look at the
output:

class PartyAnimal: $ python party1.py
x=0 So far 1
So far 2

self So far 3 so the class and

self x = self.x method is just a
self x template, nothing

happens

we create our ‘an’
variable, an instance
an.party() of a class (and
an’party() therefore will make
an object in ‘an’)

an.party()

so with ‘an’ created, it runs through the class and defines things, i.e. x = 0 and party() — so now ‘an’
points to this object, x=0 and party()

now the last three lines — the first one, it goes up and calls the party method, except we already
have ‘self’ there where instead we are trying to call ‘an’ — so self will now also point to the same
object temporarily (x=0, party())

its temporary as once it runs through the party() method, x will become 1, therefore printing this
out, and storing 1 in ‘X’ —this just repeats 3 times because there are 3 lines

dir tells you

print ("Dir ", dir(an))
whats inside (in

this case inside the class)

empty class (without pass it would give an error)

there are no functions here (functions linked to a class are called
methods) and there are no attributes

emp_1 Employee() these variables are unique instances of the class employee
emp_2 Employee()

can manually add instance variables, called attributes
but takes long to add each attribute to each class

to automate this info for all

b (se SIS LA 5%, RAY) s employees, create an init
B EITrSt first
method

. last last

stxRay S PAYS pass the self argument
.email fAdrst T, last @company .com through (it is convention)

methods within a class receive the instance as the first argument automatically



self.first etc are all instance variables — self.first=first, they don’t have to be the same (it can be
self.fname=first)

so the init method takes the instance (self) and the first, last name and pay as arguments — because
the instance is passed automatically, when we have our class variables (e.g. emp_1) we do not need
to pass self

emp_1 Employee('Corey', 'Schafer', 50000) [JRACECEEICAUE
emp_2 Employee('Test', 'User', 60000) now

employee 1 is passed
in as self, then will set all the attributes (so the self.first = first will become, emp_1.first = Corey)

t(emp_1.first, emp_1.last)) [BEEELANEUEY
to get employees

each method in a class
automatically takes the
instance of the first

argument

so define a new method, only self as the argument as we have already defined the other arguments
before, those attributes already exist

just replace emp_1 for self, so it works for all employees

t(emp_1.fullname() ) B& get the result

the brackets are because this fullname is a method, not an attribute

emp_1.fullname() we can use the class name — these two lines do the
Employee . fullname (emp_1) same thing

we have to manually pass the instance as an argument when using the class

of course when using emp_1 we have already told the method what instance (emp_1) where as
when we use the class Employee it doesn’t know, so we must pass emp_1 in the argument

class PartyAnimal:
x =0

init is a constructor, del
$ python party4.py is a destructor

I am constructed
So far 1
So far 2

def _ init__ (self):
print('I am constructed')

def party(self) :
self.x = self.x + 1

print('So far',6self.x) :
an contains 42

def _ del_ (self):
to understand this
an = PartyAnimal()

better | broke the code
an.party()

an.party() optional. The constructor is up:
an = 42 typically used to set up variables.
priat(gan contalns’;an) The destructor is seldom used.

The constructor and destructor are




PartyAnimal:

class PartyAnimal:
X =0

__init_ (self):

__init_ (self):
print('I am consutrcted"')

print('I am consutrcted')

_ init_ (self):
print('I am consutrcted")
f party(self) :

self.x = self.x + 1
print('So far', self.x)

f party(self) :
self.x = self.x + 1
print('So far', self.x)

f party(self) :
self.x = self.x + 1
print('So far', self.x)
f __del_ (self):
print('I am destructed', self.x) _del_ (self):
print('I am destructed', self.x)

f __del_ (self):
print('I am destructed’, self.x)

an.party()

I am consutrcted
I am destructed ©

I am consutrcted

So far 1 I am consutrcted

So far 1
I am destructed 1
So far 2
I am destructed 2
(i) Constructed the class, automatically destructs the class
(ii) Constructs the class, calls the party method once, hence x = 1, therefore destructs after
1 loop

(iii) Calls the method twice, after first one x = 1, but after the second, x becomes 2, destructs
after 2 loops

(iv) (original code above these three): after the loops set an = 42 so no longer points to the
class object, but instead only at 42

Storing the PartyAnimal class inside variable ‘an’ is not enough to run through the method within the
class — it needs to be called on separately using the object stored in the variable (i.e. an.party())

We can create lots of objects - the class is the template for
the object

We can store each distinct object in its own variable

We call this having multiple instances of the same class

Each instance has its own copy of the instance variables

i idea of this
class PartyAnimal: .
2= (0 code isto
name = "" show how x
def init (self, z): can be 1 and
self . name = 2
print (self.name, "constructed")
def party(self) : first passin
self.x = self.x + 1 an argument
print(self.name,"party count",6self.x) to the
= PartyAnimall( ) constructor
party() (Z)—thls W|”
We have two be a
e vaainal independent : placeholder

j .party () '
.party () Instances. for a name




create an object in variable ‘s’ for a PartyAnimal class with the name Sally passed in:
so in this object ‘s’, it contains two bits of information, x = 0 and name = Sally
then call the party method using this information, so x becomes 1

do the same thing but create a new instance of the class PartyAnimal, this time with name of Jim:
in j the same info to begin with, and when the party method is called x is also 1

Last thing we call party method but this time for s again, x will become 2

‘ . T . ) inherit is when you
Subclasses’ are more specialized versions of a class, Which [ aVE IRy

inherit attributes and behaviors from their parent classes, and BRI el T 0

can introduce their own. also change and add
things

classibartyhninal: FootballFan class
x=0 s = PartyAnimal("Sally") . . .
name = "" s.party() Is an extension, it

def init (self, nam): just adds on the
self.name = nam j = FootballFan("Jim") d h
print (self.name, "constructed") j.party() code to the
j . touchdown () existing

def party(self) : .
self.x = self.x + 1 PartyAnimal class

print (self.name, "party count",6self.x) ., .

FootballFan is a class which s’ points tox =0,
U RE WM EIEREl|  name is Sally,
the capabilities of PartyAnimal | IV eV ETTReEIaaY

class FootballFan (PartyAnimal) :

method is called
x=1

‘i’ however points to x = 0, name is Jim, after the party method x = 1, but also after touchdown
method is called, points = 7

Class - a template

Attribute — A variable within a class

definitions
Method - A function within a class

Object - A particular instance of a class

Constructor — Code that runs when an object is created

Inheritance - The ability to extend a class to make a new class.




Chapter 3: Pandas guide
3.1: Pandas Basics

In (2): titanic_df = pd.read_excel('titanic3.xls','titanic3', index_col=Nome, na_values=['NA']) #read excel sheet to dataframe |
In [3): titanic_df.head
out(3):
pclass | survived name| sex age |sibsp | parch| ticket fare | cabin | embarked | boat| body| home.dest
o 1 1 Allen, Miss. Elisabeth Walton female | 29.0000 | 0 0 24160 |211.3375|B5 S 2 [NaN ;‘gws'
1 Montreal
1 1 Allison, Master. Hudson Trevor male [0.9167 (1 2 113781 151.5500 2 S 11 |NaN ol
’ = . = C26 Chesterville,
ON
2 Montreal.
titanic_df.describe
pclass survived age sibsp parch fare body
count | 1308.000000 | 1309.000000 | 1046.000000 | 1309.000000 | 1309.000000 | 1308.000000 | 121.000000
mean | 2.294882 0.381971 29.881135 |0.498854 0.385027 33.295479 | 160.809917
titanic_df.drop(['ticket', 'cabin', 'boat', 'body'],axis=1).head
pclass | survived name sex age | sibsp | parch fare | embarked home.dest
o1 1 Allen, Miss. Elisabeth Walton female | 29.0000 | 0 0 211.3375 (S St Louis, MO
MR 1 Allison, Master. Hudson Trevor male [09167 [1 |2 |151.5500(s g:""”"pmcnes‘m’"“"
2l. = A S penmees: |l o a5 st Montreal, PQ / Chesterville,

pd.value_counts(titanic_df[ 'survived']).plot.bar

<matplotlib.axes._subplots.AxesSubplot at 0x104776630>
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titanic_df[ 'survived'].mean()

0.3819709702062643

mean of survived

after importing
(import pandas
as pd):

pd.read gets the
file

.head will create
a table

describe tells us
the count, mean,
the stats

drop deletes some
columns

head makes the
table

take the counts of only survived column

and make a bar chart



titanic_df.groupby([ 'sex']).mean()

pclass |survived |age sibsp parch fare body
sex
female | 2.154506 | 0.727468 | 28.687071 | 0.652361 | 0.633047 | 46.198097 | 166.62500
male |2.372479|0.190985 |30.585233 [ 0.413998 | 0.247924 | 26.154601 | 160.39823
titanic_df.groupby([ 'sex', 'pclass']).mean
survived |age sibsp parch fare body
sex pclass
female |1 0.965278 | 37.037594 | 0.555556 | 0.472222 | 109.412385 | NaN
L3 2 0.886792 | 27.499191 | 0.500000 | 0.650943 | 23.234827 |52.000000
3 0.490741|22.185307 [ 0.791667 | 0.731481 | 15.324250 | 183.000000
male |1 0.340782 | 41.029250 | 0.340782 | 0.279330 | 69.888385 |162.828571
2 0.146199 | 30.815401 | 0.327485 | 0.192982 | 19.904946 |171.233333
3 0.152130 | 25.962273 | 0.470588 | 0.255578 | 12.415462 | 151.854167

titanic_df[titanic_df

‘age' |<18].groupby([ ‘sex', 'pclass']).mean()

survived | age sibsp parch fare body

sex pclass
ferpale | 1 0.875000 | 14.125000 | 0.500000 | 0.875000 | 104.083337  NaN
2 1.000000 | 8.273150 |[0.666667 | 1.166667 | 27.998844 |NaN
3 0.543478 | 8.416667 |1.456522 | 1.043478 | 18.284148 |328.0
male |1 0.857143 | 9.845243 |0.571429 | 1.714286 | 129.752371 [ NaN
0.733333 | 6.222220 |0.600000 |0.933333 | 31.750280 |NaN
3 0.233333 (9.838888 | 1.966667 | 1.016667 |21.677570 |65.5

mean but grouped by
male or female

group by sex and then
class

find the mean

same thing but for under
18’s



3.2: Loading Data

import pandas as pd how to load data
df = pd.read_csv('pokemon_data.csv') (CSV) intoa
dataframe:
print(dfy)
# Name Type 1 Type 2 HP Attack Defense
0 1 Bulbasaur Grass Poison 45 49 49
al 2 Ivysaur Grass Poison 60 62 63
2 3 Venusaur Grass Poison 80 82 83
3 3 VenusaurMega Venusaur Grass Poison 80 100 123
a a Charmander Fire NaN 29 52 a4

df_xlsx = pd.read_excel('pokemon_data.xlsx") Doesn t.have to be csv files, can be xIsx
print(df_x1sxihead(3)) (excel) files too

df = pd.read_csv('pokemon_data.txt', delimiter='\t') thisissoyou canread in txt files - you
have to put the delimeter as the

print(df) columns in the txt files are separated
by tabs, not commas



3.3: Reading Data

## Read Headers
print(df.columns)

## Read each Column
## Read Each Row

## Read a specific location (R,C)

Index(['#', 'Name', 'Type 1', 'Type 2', 'HP', 'Attack', 'Defense', 'Sp. Atk’,
'Sp. Def', 'Speed', 'Generation', 'Legendary'],
dtype='object')

print(df.head(3)) only prints first
# Name Type 1 Type 2 HP Attack Defense Sp. Atk Sp. Def Speed three rows

@ 1 Bulbasaur Grass Poison 45 49 49 65 65 45

i Ivysaur Grass Poison 60 62 63 80 80 60

2. 5 Venusaur Grass Poison 80 82 83 100 100 80 {

print(df.tail(3)) ! bottom three rows
# Name Type 1 Type 2 HP Attack Defense Sp. Atk

797 720 HoopaHoopa Confined Psychic Ghost 80 110 60 150

798 720 HoopaHoopa Unbound Psychic Dark 80 160 60 170

799 721 Volcanion Fire Water 80 110 120 130

Sp. Def Speed Generation Legendary

797 130 70 6 True
798 130 80 6 True
799 90 70 6 True
##.Read e?ch C?Lumn print(df['Name'][@:5])
print(df['Name'])
## Read Each Row first 5 rows in that column
## Read a specific location (R,C)
print(df.Namé)
Bulbasaur
Ivysaur

Venusaur can also do this
VenusaurMega Venusaur

wN R o



o IV el W e

print(df[['Name', 'Type 1', 'HP[']])

## Read Each Row
print(df.iloc[1])

for row 1 (so second row)

iloc means integer location

print(df.iloc[1:4])

different columns

# 2
Name Ivysaur
Type 1 Grass
Type 2 Poison
HP 60
Attack 62
Defense 63
Sp. Atk 80
Sp. Def 80
Speed 60
Generation I 1

Legendary False
Name: 1, dtype: object

## Read a specific Location (R,c) thirdrow,second column

print(df.iloc[2,1]])



3.4: Iterations

for index, row in df.iterrows():

peintindex, row[ Nane' 1) so this iterates through each row and prints out the index

and the rows (this time we specified names only) — see how

## Read a specific Location (R,C) it prints out like a list
#print(df.iloc[2,1])

32 Sandshrew

33 Sandslash

34 Nidoran (Female)
35 Nidorina

36 Nidoqueen

37 Nidoran (Male)
38 Nidorino

39 Nidoking

40 Clefairy

A1 rlafahla



3.5: Conditions/Sorting

df.loc[df['Type 1'] == "Fire"] loc functions finds data

## Read a specific Lgcation (R,C) without use of index
#print(df.iloc[2,1])
can see we only

searched for fire

# Name Type1 Type2 HP Attack Defense Sp. Atk Sp. Def po kemon
4 4 Charmander Fire NaN 39 52 43 60 50
5 5 Charmeleon Fire NaN 58 64 58 80 65
6 6 Charizard Fire  Flying 78 84 78 109 85
i 6 CharizardMega Charizard X Fire Dragon 78 130 1M1 130 85
df.describe()
# HP Attack Defense Sp. Atk Sp. Def Speed Generation again, describe

count 800.000000 L:;SOO'OOOOOO 800.000000 800.000000 800.000000 800.000000 800.000000  800.00000 shows the stats

mean 362813750 69.258750 79.001250  73.842500 72.820000  71.902500  68.277500 3.32375
std 208.343798 25.534669 32457366 31.183501 32.722294 27.828916  29.060474 1.66129
min 1.000000 1.000000 5.000000 5.000000 10.000000  20.000000 5.000000 1.00000

4F 2ort VaTUes( Name") sort column Name, by alphabetical
order
# Name Type1 Type2 HP Attack Defense 25(
510 460 Abomasnow  Grass lce 90 92 75 92
AbomasnowMega

511 460 Abomasnow  Crass Ice 90 132 105 132
68 63 Abra Psychic NaN 25 20 15 105
392 359 Absol Dark NaN 65 130 60 75
393 359 AbsolMega Absol Dark NaN 65 150 60 115

df.sort_values('Name', ascending=False)

N
reverses the order
# Name Type1 T
794 718 Zygarde50% Forme Dragon G
695 634 Zweilous Dark Di

df.sort_values(['Type 1', 'HP'], ascending=[1,0])

sorting two columns, but

¥ Name Typad Type2. HF Atfack first one is ascending,
520 469 Yanmega Bug Flying 86 76 second one descending
698 637 Volcarona Bug Fire 85 60
231 214 Heracross Bug Fighting 80 125

232 214 HeracrossMega Heracross Bug Fighting 80 185



3.6: Changing the Dataframe

df['Total'] = df['HP'] + df['Attack'] + df['Defense'] + df['Sp. Atk'] + df['Sp. Def'] + df['Speed"'] added a

df.head(5) new
column,
# Name Type1 Type2 HP Attack Defense Sp.Atk Sp.Def Speed Generation Legendary Total Tota|
01 Bulbasaur Grass Poison 45 49 49 65 65 45 1 False 318
12 Ivysaur Grass Poison 60 62 63 80 80 60 1 False 405
2 3 Venusaur Grass Poison 80 82 83 100 100 80 1 False 525

to remove column, rewrite dataframe and
drop the column

df = df.drop(columnsZ['Total'])

df['Total'] = df.iloc[:, 4:18].sum(axis=1) [:, 4:9] means all rows,
th_gth
df .head(5) 4™-8" column
# Name Type1 Type2 HP Attack Defense Sp.Atk Sp.Def Speed Generation Legendary Total axis=1 means add
0 1 Bubasar Grass Poson 45 49 49 65 65 45 i\ fae op horizontally, not
12 hysau Grass Poson 60 62 63 8 8 60 1 Fase 5 vertically (that would be
axis=0)

cols = list(df.columns)
df = df[cols[@:4] + [cols[-1]]+cols[4:12]]

df.head(5)

moving total
lumninth
g & Name Type1 Type2 Legendary Total HP Attack Defense Sp.Atk Sp.Def Speed Generation colu the
0 1 Bulbasaur  Grass Poison False 864 45 49 49 sSgm - - middle
g



3.7: Saving the Data

: . . saves file to csv under the name modified
df.to _csv('modified.csv')
removes index column

df.to_csv('modified.csv', index=False) can do the same for excel (.to_excel)

same for text files -
.to.csv(modified.txt)
separated by tabs

df.to_csv('modified.txt', index=False, sep="\t")



3.8: Filtering Data

df.loc[df['Type 1'] == 'Grass']
€
filters out all data that isn’t type 1 =
# Name Typ(1e Type2 Total HP Attack grass
0 1 Bulbasaur Grass Poison 318 45 49
1 2 lvysaur Grass Poison 405 60 62
2 3 Venusaur Grass Poison 525 80 82
df.loc[(df['Type 1'] == 'Grass') & (df['Type 2'] == 'Poison')]
df.loc[(df['Type 1'] == 'Grass') | (df['Type 2'] == 'Poison')] USIN8Oroperator

& (df['HP'] > 70)]

df.loc[df[ 'Name'].str.contains('Mega')]

find all rows with ‘Mega’ in the name

df.loc[~df[ 'Name'].str.contains('Mega')]
# Name Type1 Type
N
3 3 VenusaurMega Venusaur Grass  Poisi

CharizardMega . H . A

7 6 Charizard X Fire Drag: this does the opposite

s 6 CharizardMega o g finds all strings without that word Mega
Charizard Y y

12 9 BlastoiseMega Blastoise ~ Water Nz
19 15 BeedrillMega Beedrill Bug Pois
23 18 PidgeotMega Pidgeot Normal  Flyil



3.9: Resetting Index

# Name PS  P® fotal WP Attack Defense  oh P
205 Venusaur Grass Poison 525 80 82 83 100 100 can see the index is from
VenusaurMega ) the old dataframe
3 3 Ve Grass Poison 625 80 100 123 122 120
50 45 Vileplume Grass Poison 490 75 80 85 110 90

new df = new df.reset_index() resetindex gives a new column but also keeps the old one

new_df drop=True, inplace=True removes the old index

new_df.reset_index(drop=True, inplace=True)

index # Name new_df
0 A4 #A \Venusaur
enusaurMega # Name Type1 Type2 Total
a \Venusaur i i
0 3 Venusaur Grass Poison 525
2 IS0 |
1 3 VenusaurMega Venusaur Grass Poison 625
3|
2 45 Vileplume Grass Poison 490
A @ 591 Amoonguss
3 M Victreebel Grass Poison 490
4 591 Amoonguss Grass Poison 464



3.10: Regex (Regular Expression) Filtering

import re

df.loc[df['Type 1'].str.contains('Fire|Grass', regex=True)]

Type Sp. Sp.
# Name 1 Type2 Total HP Attack Defense Atk Def $
0 1 Bulbasaur [€rass Poison 318 45 49 49 65 65

df.loc[df['Type 1'].str.contains('fire|grass', flags=re.I, regex=True)]

df.loc[df[ 'Name'].str.contains('pi[a-z]*', flags=re.I, regex=True)]

it

string contains
is case sensitive

using regular
expressions

| means or

this ignores the case

using regex we can find
parts of a string that
contain ‘pi’ for example

[a-z]* means any letter O

or more times

put Api to mean START
with pi

# Name Type1 Type2 Total HP Attack Defense :
13 10 Caterpie Bug NaN 195 45 30 35
20 16 Pidgey Normal Flying 251 40 45 40
21 17 Pidgeotto Normal  Flying 349 63 60 55 ]
22 18 Pidgeot Normal Flying 479 83 80 75
23 18 PidgeotMeaa Pidaeot Normal  Flvina 579 83 80 80



3.11: Conditional Changes

change all fire types to
df.loc[df['Type 1'] == 'Fire', 'Type 1'] = 'Elamer' flamer

df

*important™* - if the type 1

df.loc[df['Type 1'] == 'Fire', 'Legendary'] = True . . .
Las[ g ] ? g y is fire, it has to be legendary
df.loc[df['Total'] > 500, ['Generation','Legendary']] = 'TEST VALUE' if the total is
df above 500, make
o s the generation
# N Type1 Type2 Total HP Attack Def p: P- Speed G tion Legend
ame  Type ype ota acl efense 4 pef SPee eneration Legendary and |egendary
0 1 Bulbasaur Grass Poison 318 45 49 49 65 65 45 1 False column ,TEST
1 2 Ivysaur  Grass Poison 405 60 62 63 80 80 60 1 False ,
_— = VALUE’ for those
2.5 Venusaur ~ Grass Poison 525 80 82 8 100 100 80 L
pokemon
3 3 venusauMega  Grass Poison 625 80 100 PG I S S| LIS 1)

can change each

df.loc[df['Total'] > 500, ['Generation','Legendary']] = ['Test 1', 'Test 2'] condition
separately



3.12: Aggregate Statistics (GroupBy)

df.groupby ([ 'Type 1']).mean() the mean of all the
columns for each type

# Total HP Attack Defense Sp. Atk Sp. Def
Type 1
[ 334.492754 378.927536 56.884058 70.971014  70.724638 53.%69565 64.797101
Dark 461.354839 445.741935 66.806452 88.387097 70.225806 74.645161 69.516129 this sorts the means by

defence — and reverses
df.groupby(['Type 1']).mean().sort_values('Defense’, ascending=False) the order so the

highest comes first

df.groupby(['Type 1']).sum()

# Total HP Attack Defense Sp.Atk Sp.Def Speed | you can sum all the columns belonging to

bret each type

Bug 23080 26146 3925 4897 4880 3717 4471 4256
Dark 14302 13818 2071 2740 2177 2314 2155 2361
Dragon 15180 17617 2666 3588 2764 3099 2843 2657
Electric 15994 19510 2631 3040 2917 3961 3243 3718

df.groupby(['Type 1']).count()

# Name Type2 Total HP Attack Defense Sp.Atk Sp.Def Speed OrJUSt the frequency (Count)

Type 1
Bug 69 69 52 69 69 69 69 69 69 69
Dark 31 31 21 3131 31 31 31 31 31
Dragon 32 32 21 32 32 32 32 32 32 32
Electric 44 44 17 44 44 44 44 44 44 44
Fairy 17 17 2 17 17 17 17 17 17 17

adds a column to dataframe and sets all rows to 1

il
=

df[ 'count’]

counts the type 1 column and adds to the
dataframe

df.groupby(['Type 1']).count()



2 df.grohpby(['pclaés', ’sek'])[’survived‘].sum()

pclass
1

3

Name: survived, dtype:

I # Groupby - Multiple Groups AS Columns

sex
female 139
male 61
female 94
male 25
female 106
male 75

inte4a

returns a multi-levelled index
table

2 df.groupby(['pclass', 'sex'], as_index=False)[ 'survived'].sum()

pclass sex survived h
0 1 female 139
1 1 male 61
2 2 female 94
3 2 male 25
4 3 female 106
5 3  male 75

1 # Multiple Functions

2 df.groupby(['pclass'])['survived'].agg(['mean','gfm'])

mean sum
pclass
1 0619195 200
7 0429603 119
3 0255289 181

df['age bins'] = pd.cut(df['age'], bins=3, labels=('young', 'middle_age', 'old"))
i

this is to remove the multi-level
index

group by class, data returned is to be
from survived column, finding the

mean and sum of said column

d
pclass survived name sex age sibsp parch  ticket fare cabin embarked boa%body home.dest  age_bins
0 1 1 Allen, Miss. Elisabeth Walton female 29.0000 0 0 24160 2113375 B85 S 2 NaN S‘mmg middle_age
Montreal
1 1 1 Alison, Master, Hudson Trevor ~ male  0.9167 1 2 113781 1515600 G2 S M NaN PQ/ young
C26 Chesterville
ON
Montreal
C22 PQ/
2 1 0 Allison, Miss. Helen Loraine female  2.0000 1 2 113781 151.5500 c26 S NaN NaN Chestervilile young
ON
Montreal
Allison, Mr. Hudson Joshua C22 PQ/
3 1 0 male 30.0000 1 2 113781 151.5500 26 S NaN 1350 Chestenville middle_age

Creighton

ON

new column —
the cut
function splits
the new
columninto 3
equal parts
(bins), then
we label them



3.13: Working with Large Datasets

for df in pd.read_csv('modified.csv', chunksize=5):
print("CHUNK DF")

chunksize 5 means

(e read in 5 rows at a
time
TR TF first print N
# Name Type 1 Type 2 Total HP Attack Defense Sp. Atk statementis just
25 20 Raticate Normal NaN 413 55 81 60 50  to show that after
26 21 Spearow Normal Flying 262 40 60 30 31 everv 5 rows it
27 22 Fearow Normal Flying 442 65 90 65 61 v
28 23 Ekans Poison NaN 288 35 60 44 40 resetsand does
29 24 Arbok Poison NaN 438 60 85 69 65 the |Oop again
new_df = pd.DataFrame(columns=df.columns) this creates a new dataframe but
using the same columns as the
for df in pd.read_csv('modified.csv', chunksize=5):  griginal dataframe
results = df.groupby(['Type 1']).count()
I it reads in data, 5 rows at a time

new_df = pd.concat([new_df, results])

it creates a variable results that is

based off the data being read in, and we look at the count of type 1

then using this data we load it into the new df as it is being read in



3.14: Index Max

np.random.seed(seed=42) creates a

dataframe with

df = .DataFrame(data=np.random.randint(0, 100 4,3
pd ( P (0, ¢ (4:3)), test scores but it is

columns=[ 'Testl', 'Test2', 'Test3'], _
index=[ 'Bob', 'Sally', 'Frank', 'Patty'] randomized
)
df

TOARow Tim, idxmax axis=1 finds the highest value in the row and returns the

Bob 51 92y 14 corresponding column header
Sally 71 60 20

finding which row’s column had the highest value
Frank 82 86 74

Patty 74 87 99

df. idxmax (axis=1) df .ldxmax(axis=0)

Bob Test2 Testl Frank flip the axis
Sally Testl Test2 Bob

Frank Test2 Test3 Patty

Patty Test3 dtype: object

dtype: object

df = df.loc[df.groupby(‘company_name')['price'].idxmax()][['company_name', 'date']]

company_name price date
Google 101.2 12-02-22
Mirosoft 98.4 13-02-22
Microsoft 100.4 12-02-22
Google 101.4 13-02-22

this code groups by the company name, finds the max price and returns the company name & date



Chapter 4: SQL
4.1: Databases

Database - contains many tables

) - contains tuples and attributes

table
, v) - a set of fields that generally represents an -
W
object” like a person or a music track
column

- one of possibly many elements
of data corresponding to the object represented by the row

relation defined as set of tuples that have the
same attributes

Tuple{m tuple —represents an object & information
attribute — in one domain & conform to

constraints

Attribute

Relation

Columns / Attributes

TITLE RATING LEN ROWS / _
Il th head
About to Rock 3 354 allthe 10\3' tea bmgts
Who Made Who 4 252 TUP'ES are metadata abou
the database -
called the schema
Tables /
Relations

create table,
Structured Query Language is the language we use to issue GG, data,
commands to the database insert/update then

delete data (CRUD)

- speaking to databases used to take time but with abstraction there is a layer between the
application (user) and the database

- this layer, we can say is an API, and it speeds the communication with the database because
we can hide the complexity in it



- both data and software that understands the shape of the data is just a service, service
orientated architecture

- we communicate through Oracle, using SQL (Structured Query Language) — universal
language

- Builds the logic for the application, the AD writes code for application
look and feel of the application - monitors the application for software which talks to

problems

database through SQL

Database Administrator - Monitors and adjusts the database as the YRR R TR EIE LR [ L3 a01s

program runs in production using database tools and SQL

Often both people participate in the building of the “Data model”

A database model or database schema is the
, described in a
formal language supported by the database

management system, In other words, a “database
model” is the application of a data model when used
in conjunction with a database management system.




4.2: SQL Basics

after creating a new database in SQLite:

create table is a keyword, the table name is
‘Users’

create column ‘name’, which will contain
variable characters (up to 128 characters)

this is our schema (contract)

when executed, browsing the data shows this table with headers

name email )
name and email

Filter [Filter

Database Structure Browse Data Edit Pragmas Execute SQL
Table: =] Users v 8 % % B 8 =] A #) Y |Filter in any colu putting records in to the

L

[Insert a new record in the current table | table is done like this

name email
|Fi|ter |Fi\ter |

1 Fayaz gget\ost@ao\.com

inserts a row

INTO Users (name, email) VALUES ('Kristin', 'kf@umich.edu’)
into a table
ERE email="ted@umich.edu’ [k
without

where clause will
delete all rows

- Users SET name='Charles' WI a8 s updates name to
email='csev@umich.edu' Charles

selects all columns (select basically is what we want to see)

SELECT COUNT(*) FROM Users counts rows

selects from one
column




import sqlite3 first import the library

two-step to open databases, one is connect,
two is create a cursor — similar to handle but
we pass SQL through the cursor

conn = sqlite3.connect('emaildb.sqlite')
cur = conn.cursor()

cur.execute('DROP TABLE IF EXISTS Countsh) you can use triple quotes,

doesn’t matter
cur.execute('"'’

CREATE TABLE Counts (email TEXT, count I'\TEGER)“') you can connect to files that

don’t exist (emaildb.sqlite
doesn’t exist) — hence why
our command has ‘IF
EXISTS’, which it doesn’t so
that line does nothing

next it creates a table using a dictionary to store the columns

once have the

fname = t('Enter file name: ') emails, we select
if (len(fname) < 1): fname = 'mbox-short.txt'
fh = open(fname) the count

line in fh:
f line.startswith('From: '): continue
pieces = line.split()
email = pieces(1]
cur.execute('SELECT count FROM Counts WHERE email = 7 ', (email,))
row = cur.fetchone() i

row is None:

cur.execute(' ' 'INSERT INTO Counts (email, count)

VALUES (?, 1)''', (email,))

column in the
table, where
email=?-?isa
placeholder
which will be
replaced by the

email next to it

(this is a tuple,

however with
only one item in it)

cur.execute( 'UPDATE Counts SET count = count + 1 WHERE email = ?',
(email,))
conn.commit()

then we will retrieve the first one, put it in row, then if that email has not been seen (i.e. it comes
back as None) then it will create a new row with that email and the count starts at 1

if the row comes back as it is in the table already, we update the count by adding 1 to it

conn.commit writes memory to disk — saves data

sqlstr = 'SELECT email, count FROM Counts ORDER BY count DESC LIMIT 1@' once database
is filled, select
the table, order
by count (top
10)

row cur.execute(sqlstr):
' (str(row(@)), row(1))

Bur.close()

then execute, print each
row (in a tuple, where O is
email, 1 is count)

then close the connection



Enter file nane: running mbox.txt gives us this, but also it has
cwen@iupui.edu 5 created the sqlite file that we can open in sqlite
zqiangunich.edu 4 browser:
david.horwitz@uct.ac.za 4
louis@nedia.berkeley.edu 3
gsilver@unich.edu 3

ot

:
¥

stephen.narquard@uct.ac.za 2 e —
2 ’ ’ 2 oualrece ber 3
rjlowe@iupui.edu 2 [} r—————
wagnernar@iupui.edu 1 ~ ————
antranig@caret.can.ac.uk 1 | e
gopal. ranasannycook@gnail.con 1 ", pr—————
7 wagrerw®uou !
If you run it again, this time the table has already been & stasgta.. |
created, it would add to the existing data 9 oopavess.. |
10 cavdhorw® A
to see this updated table in sqlite you must hit the refresh 11 ray@wedabet . |
button

assignment: use the SQLite browser to make a database, insert some data and then run a query

1) create a SQLITE database or use an existing database and create a table CREATE TABLE Ages (

in the database called "Ages" name VARCHAR(128),
age INTEGER

)

2) Then make sure the table is empty DELETE FROM Ages;

by deleting any rows that you INSERT INTO Ages (name, age) VALUES ('Valentino', 17);
previously inserted, and insert these INSERT INTO Ages (name, age) VALUES ('Adnan', 23);
rows and only these rows with the INSERT INTO Ages (name, age) VALUES ('Alfred', 13);

INSERT INTO Ages (name, age) VALUES ('Falyn', 29);

following commands: s ,
INSERT INTO Ages (name, age) VALUES ('Richard', 36);

3) once the inserts are done, run the following SQL command:

SELECT hex(name || age) AS X FROM Ages ORDER BY X

4) find the first row in the resulting record set and enter the long string

assignment 2: count messages from organizations - read the mailbox data (mbox.txt) and count the
number of email messages per organization (i.e. domain name of the email address) using a
database with the following schema to maintain the counts



makes a database
called finalemail.sglite

mport

conn

cursor is like a file
handle, you give it
instructions and then
read it back

drop table basically
deletes the table if it
already exist so you
don’t overlap data, it
resets so you can keep
running the same script

creates a table in sql
with columns org
(domain) and count

opens the text file,
reads by line, only
choosing lines that
starts with ‘From’, and
splits each word in the
line in to a dictionary

LIMIT 10" email will be the second
item (i.e. 1 in dict)

split the email by @
sign so we only get the
second half

the if/else loop basically says, if the domain is already counted, add 1, otherwise, add it to the table
and start from 1



4.3: Databases

¥ War Pigs/Luke's Wall 7:58 Bk Sabbath Paranoid Mﬂ:l L e 2 & & 25
¥ Paranoid 253 Bk Sabbath Paranoid Metal %ok ok ok ok 22
# Panet Caravan 435 Back Sabbath Paranoid Metal L2 8 & 8 25
 Iron Man $:59 Bk Sabbath Paranoid Metal * %k kX 26
¥ Oectric Funeral 453 Bk Sabbath Paranoid Metal * Rk kK 22
¥ Hand of Doom 7:10  Back Sabbath Paranoid Metal * ok ok k ok 23
¥ Rat Salad 230 Black Sabbath Paranoid Metal L 2.0 .0 8.4 31
¥ Jack the Stripper/Fairies Wear 6:1« Black Sabbath Paranoid Metal L e & & & 4 24
¥ Bomb Squad (TECH) 328 wemt Ssin's Album 1

never put same string in more than once — use a count instead
amount of memory saved especially if this a big data set is very significant

we need to build a good data model — this user interface above is perfect, but the code we write
must be efficient

to build a good data model, start at the most important description of what the data is trying to
show

whole data about tracks — so start here

time, ratings, count are all attributes of the track

then the tracks belong to albums

albums belong to artists

last one, genre belongs to track as if you change the genre of one track the chosen user interface is
set up so it does not want to change remaining tracks of the same album to the same genre

belongs-to

Logical key

using the logical model we can now start to create tables, using keys

start with the track table, always give a primary id to identify each track, and also foreign keys can be
used to point to other tables but they have to have a primary key, thus having something to actually
point at



the logical key is basically things we think will be used to sort via, may be used in where clauses —
important to the user

Table

‘tmary !(::"‘,"

Logical key

__id &

d
name

Table so making a table:

Artist

artist table first
v Advarced
id first column

Frelds

Not means not null

o Add fald o Remove feld Move field urg Move feld down

PK means primary key

Al means auto-increment
(so computer will do it for

you)

U means unsigned — means
Bl Ccvan vt - ane” ( positive/negative
2 . O INTOGER NOTY NAL PRMARY KIY ALSONCREVENTY

3 )

the first tables you make
should be the ones at the
end of the arrows



c can also create tables
o W &_| a¥ A through direct sq
code, see below:

FlongaTe TAmE Cerve ( . .
 INTEGER NOT ML PRIMATY KIY AUTOMCIEVENT UNOUE, these include foreign
TTXt keys

1

2

3 “a
. ~)
S

CREATE TABLE Genre ( Genre table
INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE, Eels[2
name TEXT

Name — o — can see the result

- Tables (3) in the browse data
CREATE TABLE "Ar window
> Artist .:"m‘
)

CREATE TABLE Cerl

d
"~ Cenre "y
)
id NTEGER “id” INTEGER NO
- Name TEXT ‘name’ TEXT
> sqlite_sequence CREATE TABLE sqli
v Indices (1)
sqlite_autoindex_Genre_1
¥ Views (0)

Triggers (0)

CREATE TABLE Album ( album table
INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE, o=
INTEGER,
title TEXT first foreign
key — the
artist_id
CREATE TABLE Track (
INTEGER NOT NULL PRIMARY KEY
AUTOINCREMENT UNIQUE,
title TEXT,
INTEGER,
INTEGER,
len INTEGER, rating INTEGER, count INTEGER track table

code




inserting data
into the tables

- no need to
enter data for
id as it is auto-

generated
DB Browse for SQLEe - AUsers/cammDestiop/Music when putting
1, e Outadase o Oven Datadase | Wrie Crarpes. & Pervert Crarges albums in' we
Oauvase Structwre [l o7 Pragmas Execute SOL have the
(auto-

generated) and
the foreign key
(we have to
state which one
as this key will
pointto a
specific artist)

insert into Album (title, artist_id) values (‘"Who Made Who', 2)
insert into Album (title, artist_id) values ('1V', I)

insert into Track (title, rating, len, count, album_id, genre_id)
values (‘Black Dog', 5, 297, 0, 2, |)
insert into Track (title, rating, len, count, album_id, genre_id) tracks have two

values ('Stairway', 5, 482, 0, 2, |) fOl’_eig_n keys,
insert into Track (title, rating, len, count, album_id, genre_id) [adillA
values (‘About to Rock', 5, 313, 0, I, 2) album and
genre

insert into Track (title, rating, len, count, album_id, genre_id)
values ("Who Made Who', 5, 207, 0, |, 2)

d tite abum_id genre_id lon raing count
11 Black Dog 2 1 297 5 (]
212 Stairway 2 1 482 5 0
33 About to Rock | 1 2 313 5 0
Who Made | |
4 4 1 7
l | Who | iz - e S |




relational power is removing repeated data and replacing with references, creating a web, making

reading the data much quicker

title name

1 Who Made Who | AC/DC

Led Zepplin

Led Zepplin
| PPl AC/DC

select Album.title, Artist.name from Album join Artist o
The tables that
to see hold the data

What we want

| want to
make the
table on left,
however this
is made of
two separate
tables

| have to
write a join
statement
that basically
says:

select basically chooses what column we want: want the row in the left table — consists of title
(Album.title = this is the syntax, always table.field), then name (Artist.name = table.field, because

this piece of data comes from the table Artist under name)

from Album join Artist makes a super table of both (combination)

on/where statement is linking the foreign id to primary id — essentially saying, when the foreign key

artist_id inside the table Album is the same as the id in the artist table then pull that

title name

Black Dog ‘ Rock

Stairway | Rock
About to Rock | Metal
Who Made | Metal

t Track.title, Genre.name from Track join Genre on

A 1

The tables that
hold the data

What we want

title genre_id id name = .
Track.title,
1 Black Dog 1 1 | Rock :
il | k.genre_id,

2 Black Dog 1 |2 [[Metal Genre.id, Genre.name
3 Stairway 1 1 ;Rock Track Genre
4 Stairway 1 2 ;Metal
5 AbouttoRock |2 1 | Rock
6 Aboutto Rock |2 2 ‘ IECR Joining two tables without bl b

T 1 i ossible combination
7 Who Made Who | 2 1 ‘Rock‘ e clause gives all P

{ possible combinations of
8 Who Made Who | 2 |2 |Metal | [ENSNY

we want
table on
left, we
have to
write
the code
below

always use on clauses — it links the foreign key

if we didn’t use ON clauses we would get every



select Track.title, Artist.name, Album.title, Genre.name from use and to
Track join Genre join Album join Artist on

1 Black Dog
2 Stairway Led Zepplin

|
‘ 4
| |

——————————————————

3 Aboutto Rock | AC/DC Who Made Who
|

title name title name
Led Zepplin | IV ' Rock
v ‘ Rock

| Metal
4

4 Who Made Who l AC/DC l Who Made Who l Metal

<?xml version="1.0" encoding="UTF-8"?>

<IDOCTYPE plist PUBLIC "-//Apple Computer//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/PropertyList-1.0.dtd">

<plist version="1.0"»
<dict>

<key>Major Version</key><integer>i1</integer>

<key>Minor version</key><integer>i</integer>

<key>Date</key><date>2015-11-24T11:12:107Z</date>

<key>Application Version</key><string>12.3.1.23</string>

<key>Features</key><integer>5</integer>

<key>Show Content Ratings</key><true/>

<key>Music Folder</key><string>file:///Users/csev/Music/iTunes/iTunes%20Music/</string>

<key>Library Persistent ID</key><string>B7006C9E9799282E</string>

<key>Tracks</key>

<dict>

<key>369</key>
<dict>

<key>Track ID</key><integer>369</integer>
<key>Name</key><string>Another One Bites The Dust</string>
<key>Artist</key><string>Queen</string>
<key>Composer</key><string>John Deacon</string>
<key>Album</key><string>Greatest Hits</string>
<key>Genre</key><string>Rock</string>
<key>Kind</key><string>MPEG audio file</string>
<key>Size</key><integer>4344295</integer>
<key>Total Time</key><integer>2171@3</integer>
<key>Disc Number</key><integer>1</integer>
<key>Disc Count</key><integer>1</integer>
<key>Track Number</key><integer>3</integer>
<key>Track Count</key><integer>17¢</integer>
<key>Year</key><integer>1980</integer>
<key>Date Modified</key><date>2006-02-14T16:13:027</date>
<key>Date Added</key»<date>2006-02-14T16:12:537</date>
<key>Bit Rate</key><integer>160</integer>
<key>sample Rate</key><integer>441e0</integer>
<key>Play Count</key»<integer>55¢</integer>
<key>Play Date</key><integer>3518868190</integer>
<key>Play Date UTC</key><date>2015-07-04T19:23:107</date>
<key>Skip Count</key><integer>1</integer>
<key>skip Date</key><date>2015-10-14T23:31:477</date>
<key>Rating</key><integer>100</integer>
<key>Album Rating</key><integer>1@@</integer>
<key>Album Rating Computed</key><true/>
<key>Normalization</key><integer>1511</integer>
<key>Compilation</key><true/>

connect ON
clauses

What we want

o see

The tables which
hold the data

this is part of the itunes xml
document we are extracting
data from

can see there are key value
pairs

dictionaries inside dictionaries

some values are inside the
dictionary rather than paired
(we will use lookup function —
see later)



import xml.etree.ElementTree as ET
import sqlite3

conn = sqlite3.connect('trackdb.sqlite")

cur = conn.cursor()

LN |

cur.executescript(
DROP TABLE IF EXISTS Artist;
DROP TABLE IF EXISTS Album;
DROP TABLE IF EXISTS Track;

CREATE TABLE Artist (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
name TEXT UNIQUE

)z

CREATE TABLE Album (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
artist_id INTEGER,
title TEXT UNIQUE

I

CREATE TABLE Track (

id INTEGER NOT NULL PRIMARY KEY

AUTOINCREMENT UNIQUE,

title TEXT UNIQUE,

album_id INTEGER,

len INTEGER, rating INTEGER, count INTEGER
);
fname = input('Enter file name: ')

(fname) < 1 ) : fname = 'Library.xml’

kup(d, key):
found = False

child ir

if found :

if child.t ==
found = True

1 child.

'key' and child.t == key :

stuff ET.p
all = stuff.fa
('Dict count:’,

e(fname)
1("'dict/dict/dict")
len(all))

creates 3 tables

first artist
then album (with artist_id)
then track (with album_id)

lookup function finds the
correct tag

parse the data

then use findall to look into
the 3" set of dictionaries
(dict/dict/dict)



for entry in all: entry will loop through every
if ( lookup(entry, 'Track ID") is None ) : continue 3rd dictionary down

name = lookup(entry, 'Name')
artist = lookup(entry, ‘Artist')
album = lookup(entry, 'Album®)

count = lookup(entry, 'Play Count')
rating = lookup(entry, ‘Rating")

length = lookup(entry, 'Total Time")

if name is None or artist is None or album is None :
continue

print(name, artist, album, count, rating, length)

cur.execute (' "INSERT OR IGNORE INTO Artist (name)

VALUES ( ? )'"", ( artist, ) )
cur.execute('SELECT id FROM Artist WHERE name = ? ', (artist, )) [ERSISIUEISAVHI-All]l T
artist_id = cur.fetchone()[@]

extract the things from said

if it does not detect a name,

cur.execute(" ' "INSERT OR IGNORE INTO Album (title, artist_id) or track id it will skip that
VALUES ( ?, ? )'"", ( album, artist_id ) )
cur.execute( 'SELECT id FROM Album WHERE title = ? ', (album, ))

cur.execute(' ' "INSERT OR REPLACE INTO Track

(title, album_id, len, rating, count)

VALUES ( 2, 2, 2, 2, 2 )'"", the insert of ignore basically means

(QIEIUEE NI P =Y oy = =S CTISD DI because when the table was made it
was a unique text input, if there is a
repeat, ignore the entry

dictionary

conn.commit()

last one doesn’t ignore but updates the table



4.4: Many-to-Many Relationships

we have been looking at one-to-many relationships, a
Authors one-way sort of system

this is an example of a many-to-many relationship

you can see from the connections there
Author-Book are multiple lines to each box (sparrows
Junction Table foot) — a single connection would connect

Books —< Authors the box with only one line

Books Authors can’t put a foreign key because what
foreign key will you try to match if there’s
more than one link

member-of essentially you must break the
“ — many-to-many into multiple
title

M . .
Many afy one-to-many relationships

the member table will have no
User primary keys, only two sets of

foreign keys

each connection has one row
that connects a particular
course with a particular user

CREATE TABLE User ( last table has two foreign
R T keys, a role (which will
dailne ALA ’
email TEXT essentially be in the middle

) of a user/course
connection, just to state
whether someone is a
teacher or student) — ‘on

the connection’

CREATE TABLE Course (

title TEXT
)
CREATE TABLE Member (
the primary key you can see
is a combination of both
foreign keys, thus making
the primary key unique

role INTEGER,

PRIMARY KEY (user id, course id)

INSERT INTO User (name, email) VALUES ('Jane’,

'jane@tsugi.org'); o .
INSERT INTO User (name, email) VALUES ('Ed', 'ed@tsugi.org'); will insert this
INSERT INTO User (name, email) VALUES ('Sue', 'sue@tsugi.org'); BEICRItRTeR11l:)

table

INSERT INTO Course (title) VALUES ('Python');
INSERT INTO Course (title) VALUES ('SQL');
INSERT INTO Course (title) VALUES ('PHP');




course /

ad

user
v table
ed@tugiorg
Ty are
filled
INSERT Member (user_id, course_id, but
INSERT Member (user_id, course_id, member
INSERT Member (user_id, course_id, [y tableis
still
INSERT Member (user_id, course_id, ) empty
INSERT Member (user_id, course_id,
Oinrole
INSERT Member (user_id, course_id, is
INSERT Member (user_id, course_id, student

Selecting the name
from user table, the
role from member
table, the title from
course table:

join them by linking the
user foreign key in the
me, Member.role, Course.title member table with

N Member JOIN Course corresponding user id
and same for the
er.name course (composite
primary key)

the table at the end is ordered as such: by alphabetical order descending by course, then by member
(meaning if you have the same course, the next thing to sort by xis the role, so 1 goes first as it’s
descending, thus showing teachers first), then the name comes after

the last line fetches
one record from the
cursor, essentially
pulling the id linked
to the name that we just entered into the record —if it is a repeat string because of the ignore part
the user_id will just stay the same as the first time we went through this loop

because this line means it writes everything to disk, we don’t
always run it as it takes longer




In the following Python code sequence (assuming cur is a SQLite cursor object),

1 cur.execute('SELECT count FROM Counts WHERE org = ? ', (org, ))
2 row = cur.fetchone()

What does the executescript() method in the Python SQLite cursor object do that the normal execute() method does not do?
what is the value in row if no rows match the WHERE clause? @ It allows multiple SQL statements separated by semicolons

An empty list O Itallows embeded Python to be executed
O Itallows embedded JavaScript to be executed

O Itallows database tables to be created

For the following Python code to work, what must be added to the title column in the CREATE TABLE statement for the Course table:

1 cur.execute(''"INSERT OR IGNORE INTO Course (title)
2 VALUES ( 2 )''', ( title, ) )

3 cur.execute('SELECT id FROM Course WHERE title = ? ',
4 (title, ))

5 course_id = cur.fetchone()[@]

(O APRIMARY KEY indication
(O AnAUTOINCREMENT indication
(® AUNIQUE constraint

(O ANOTNULL constraint

imporTt Jjson

import sqlite3 this application will read
roster data in JSON

conn = sqlite3.connect('rosterdb.sqlite") format, parse the file

cur = conn.cursor() and then produce an

SQLite database that
contains a User, Course,
DROP TABLE IF EXISTS User; and Member table and

DROP TABLE IF EXISTS Member; populate the tables from
DROP TABLE IF EXISTS Course; the data file

T

cur.executescript(

CREATE TABLE User (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
name TEXT UNIQUE

)5

CREATE TABLE Course (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
title TEXT UNIQUE

)2

CREATE TABLE Member (
user_id INTEGER,
course_id INTEGER,
role INTEGER,
PRIMARY KEY (user_id, course_id)




roster_data_sample.json’

for entry in json data:

name = ent
title

name = ? ', (name, ))

2, (title,

SELECT User.name,Course.title, Member.role FROM
User JOIN Member JOIN Course
ON User.id = Member.user_id AND Member.course_id = Course.id
ORDER BY User.name DESC, Course.title DESC, Member.role DESC LIMIT 2;

The output should look as follows:

Zeph|sille|e
Zeid|si43e|e

Once that query gives the correct data, run this query:

SELECT 'XYZZY' || hex(User.name || Course.title || Member.role ) AS X FROM
User JOIN Member JOIN Course
ON User.id = Member.user_id AND Member.course_id = Course.id
ORDER BY X LIMIT 1;

You should get one row with a string that looks like XYZZY53656C696E613333.



4.5: SQL Questions

Write a query that returns all of the cities that have more than the average Table: city
number of customers per city. For each such city, return the country name,
the city name and the number of customers. Order the result by country id | city_name country_id
name ascending.s & i
s 1 | Wien 1
2 | Berlin 2
Table definitions and a data sample are given below. 3 Hamburg 2
4 | London 3

v Sample Data Tables

e [ ——

Table: country id | customer_name | city_id
1 | Custl 1
id | country_name 2 Cust2 4
1 Austria 3 Cust3 3
, 4 | Cust4 1
German
’ 5 | Custs 2
3 | United Kingdom 6 Cust6 1
7 | Cust?7 4
8 | Cust8 2
SELECT city.city name, country.country_name, COUNT(customer.id) AS solution
num_customer
FROM city
JOIN country ON city.country_id = country.id [average number of
JOIN customer ON city.id = customer.city id customers per city | think

GROUP BY city.id
HAVING num_customer > (SELECT AVG(num_customer) FROM (SELECT city.id,
COUNT(customer.id) AS num_customer is the average — if there are

means out of all cities what

FROM city ) , . 8 customers, 4 cities in total,
JOIN country ON city.country_id = country.id i

JOIN customer ON city.id = customer.city id average is 2 customers per
GROUP BY city.id) AS temp) city]

ORDER BY country.country_name;

Sample Input ) § - table W|th |d,
COMPANY name and
NAME EMPLOYEES em ployees
Adobe 28085 COI umn
Flipkart 35543
Amazon 1089
have to
iayie e Test Results Run Query
: select all
BookMyShow 5589
Oracle 4003 Compiled successfully. C compa nies
owr | smm with
Testcase 0 & Your Output (stdout)
S 2000 employees
Tcs 10046 3 over 10000
Wipro 3500 and print

only the ids



Ana Tl Emparedados y

Antonio Moreno Tagueria

Around the Hor

) Cotactte

Owner

Sales Regresentative

/% SELECT *
" FROM customers

222 Méxkco OF

México OF

London

Berguncs snavokcs Christng Bergiund Order Agmstrato Berqursy Luied i

_5—— BLALS E»a«LS«D@hbaksseﬂ Ni’!’\iu«:ﬁg S;;sﬁweﬂ'ﬂi(h! Forsterstr. 57 k Manaheim 68306 Germany BaSIca“y Opens a”

7 BLONP Biondesadsl pére et fis Fracengue Ctaaux Marketing Manager 24 place Kiéber Strasbourg 67000 France € columns in ta ble

8 BOUD Bowdo Comidas preparadas  Martin Sommer Owner C/ Acaguil, 67 Madrid Jraat] 28023 Span {

o aous Ban 2o Laieanca l shinan Ounar 19 nun ne Busnare Mareaita ot 1am0 Eranca e Ca”ed Customers
country count bunch of different countries — want to know number of
character varying (15) bigint

4 audhad o - customers for each country
1 Argentina 3
2 | Spain - SELECT country, count(*)
FROM customers
3  Switzeriand 2
GROUPBY country

4 [Ialy 3
S | Venezuela 4 without groupby it will return an error — country is a non-
6  Belgium > aggregate column, combined with an aggregate function
e e , (count), therefore you need a groupby statement
8 | Sweden 2  canadda:
9 |USA 12 ORDER BY count(*) DESC

country city count H 1
A character varying (15) = character varying (15) bigint E can be even more speC|f|c.
1 UK N London 6 . %
| e T - SELECT country, city, count(*)
3 Brazl Sao Paulo +  FROM customers
4  Brazil Rio de Janeiro 3 GROU PBY country, City
5 Al i B A 3

pree ORDER BY count(*) DESC
6  Spain Madrid 3
7 |F P 2 .

— = remember to add the city to the groupby clause
8 | France Nantes 2
9  Portugal Lisboa 2

10 USA Portiand 2

combry a ©iv - g count o SELECT country, city, count(*)
4 character varying (15) character varying (15) bigint
" FROM customers
1 UK London o .
= . e tohE = GROUPBY country, city
*
3 | Brezi Sec Pl . HAVING count(*)>1

5 Spain
6 Brazi
7  France
8 UsA

Buenos Aires
Madrid

Rio de Janeiro
Paris

Portiand

L g
SELECT country, city, count(*)

FROM customers
WHERE C'OUN“T_.:_'

>

1

GROUP BY country, city

ORDER BY count

*

DESC

ORDER BY count(*) DESC

W oW

w

2 having clauses come after group by

this doesn’t work as can’t do filter (where) on an aggregate
function

can only use having and has to be after groupby when using
aggregate function (like count, or sum etc.)



country

city count

character varying (15) character varying (15) bigint .
1  Brazil Sao Paulo -
2  Brazil Rio de Janeiro 3
3  Argentin Buenos Aires 3
4 | Spain Madrid 3
5 | France Nantes 2
6  France Paris 2
7  Portugal Lisboa 2
8  Denmark Arhus 1
9 | Canada Vancouver 1

SELECT country, city, count(*)
FROM customers

WHERE country LIKE ‘%a’
GROUPBY country, city
ORDER BY count(*) DESC

however, this filter works with aggregate
— it says only return countries with ‘a” in it

but can add HAVING clause to filter more



Chapter 5: Power Bi
5.1: Basics

Al  Excel I
File B Text/Csv
%)
Database B
—
Power Platform =4 JSON
Folder

Azure
PDF

Online Services
£ SharePoint folder

SQ Server database can choose whatever format of data you wanted to
M denseaating enter into power bi

Other

SQL Server Analysis Services database
Oracle database
1BM Db2 database
1BM Informix database (Beta)
i 1BM Netezza

MySQL database

@

PostgreSQL database

| ‘ e

~Navigator™

Pl | Cookie Sales >
Display Options ~ : Country Product Uniits Sold Revenue per cookie Cost per ¢
4 Kevin Cookie Company Financialsxisx (2 Canada Chocolate Chip 292 s N
T ; once format has been chosen you can
NS e = j either load the data straight or transform
= et 5 . it (selecting what exactly from your data is
e e : brought into power bi)
e — e s : opens it up into power query editor
e e = :
gt Sestae 00t : here you can remove items from columns
Forr— = -
Mexico Chocolate Chip ‘ 1823 5 ]
< I >

I~ 1522 Davaniianarsnnbia [~ 123 Cost per cookie ~ 1
Copy )
s 5 2
* Remove p %
Remove Other Columns
) 5 2 . .
Ouplicate Colurmn ; ,orchange decimals in a column to whole numbers
i Add Column From Examples...
5 2
Remove Duplicates
5 2
Remove Errors
5‘ 2
Change Type * || Decimal Number
Transform ’ Fixed décimalnbimber
4,2 Replace Values... Wholl
Replace Errors... Percentage
= Group By... Date/Time
Fill ’ Date
5 Unpivot Columns Time
Unpivot Other Columns Date/Time/Timezone
Unpivot Only Selected Columns Duration
=} Rename... Text
Move ’ True/False
Drill Down Binary
Add as New Query Using Locale...

727 5 2



4

N

Display Options ~

“

S

[ Cookie Sales
] Sovereign st

APPLIED STEPS

Source
Navigation
Promoted Headers
Changed Type
Filtered Rows
Changed T
X Renamed

avigator

& |0

HTML Tables [2]

M [ sovereign states and dependencies by po...

O Table1
Suggested Tables (9]

O Table2

O Table3

O Tabled

O Table s

O F Tables

O Table?

O Tables

O3 Tables

O Table 10

Queries [2]

med Columns

on the side panel (right side) can see all transformations

done

= can also undo them if deemed unnecessary

Table View  Web View

Sovereign states and dependencies by population[edit]

Rank Country {or dependent territory) Population

oa zamuoia 17883422
65 Ecuador 17539872
66 Syria 17500657
&7 Netherlands{m] 17494081
68 Guatemala 16858333
69 Senegal 16705608
70 Chad 16244513
7 Somalia[n] 15893219
72 Zimbabwe 15473818
73 Cambodia 15288489
74 South Sudan 13249924
75 Rwanda 12663116
76 Guinea 12559623
7 Benin 12114193
78 Haiti 11743017 |
79 Tunisia 11708370
80 Bolivia 11633371
81 Belgium 11528375
82 Burundi 11215578

you can also pull in data from the web

r}

retweneinen gl you do is paste the url and power bi

~

@ The data in the preview has been truncated due to size limits.

will scan the page for any data it can
insert

<  you will be able to see the different queries on the left hand side

. #% Country |or dependent territory) =T | 123 Population -
1  United States[d] FIO0GIHEG
2 | Mexice A12FTrR238E
1 | Germany B3166711
4 France[g] GAOSE000
5 | Canada F802 2066

Replace Values

Replace one value with anather in the selected columns.

Value To rind,ﬁ&

| United sm% |

Replace With y

b Advanced options

(=4

Cancel

by right clicking the column you can filter
out data — even just by typing what you
want and selecting it

can replace individual cells just by
right clicking and selecting replace
values



Data Type: Text = ’us -
FT] Use First Row as Headers = T A eries
split  Growp

1,2 Replace Values 11 Combine Files

abytics

© Vision

L szare Hachine [ arviog

here we can merge queries

it will ask what data you want to merge —
choose the columns by clicking on them

once chosen, right at the bottom it will say
X/Y rows have matches

in this case we have 700/700 so we
shouldn’t find any blank cells

once accepted, you can change the newly
merged column to show whatever data you
want from the second query/table

oluma= By
Transform Combline Al Insights
Merge
Select a table and matching columns to create a merged table.
Cookie Sales
Country  Product  UnitsSokd  Revenuepercookie  Costpercookie  Revenue  Cost  Profit  Dat
Canada  Chocolate Chip 292 5 2 1460 584 876 2/
Mexico  Chocolate Chip 974 s 2 70 18 2022 2,
Canada Chocolate Chip 2518 5 2 12590 5036 7554 6/
Germany Chocolate Chip 1006 5 2 5030 2012 3018 6/1,
[ Country Populations - >
vl territory) P
United States 330064686
Mexico 127792286
Germany 83166711
France 67098000
Canada 38122966
Join Kind
[ Left Outer (oil from first, matching from second) -
O Use fuzzy matching to perform the merge
b Fuzzy matching options
W/ The selection matches 700 of 700 rows from the first table. ‘
Y Filters & > Visualizations > Fields
0 Search EMEMEB | O sdam
e W
Filters on this page ML OO M ~m Cookessles
C¥WaAa@mE® O cost
Add data fields hes
esies || BEBRPALE oz
Nome 'Cookie Sales'[Country] D
Filter: o
ecs on ol pages S O Countly Po.
o v OB pate
Add data fields here Yok P I
Add data fields here
O X MonthNu..
Drill through O Product
Ox profit
Cross-report
O Revenue
X0 DX Revenuepe..
Keep ol filters O X Units Sold
on—e OZ Year
~ B Country Populati...
Add drill-through fields here
O  Country (or...
O  Population

3 Cost

[ Cost per cookie

[ Country

[ Country Populations.Pop.
[ Date

3 Month

[T Month Number

I3 Product

3 Profit

T Revenue

73 Revenue per cookie

3 Units Sold

) Year

[T Country (or dependent t.

3 Population

once happy with your data
you can press apply and
close

this will bring you to a
blank canvas with
visualisation tools

on the side you can see
fields which represent all
the columns from our
queries

first button on left hand side is for reports —
visuals go here

second button is data — similar to spreadsheet
view of our transformed data
can also view individual queries if needed

third button is model — shows like a data
schema



datav

[
&

efresh

@h @ HE R

Get  Excel PowerBl SQL Enter Rec
datasets Server data sources

datav

i [2] d%
New  Text re

visual  box v

Kevin Cookie Company Performance Report

Kevin Cookie Company Performance Report ¥ Fiters

Mhrolitby Year

L - 4

v

Visualizations

ENEEM

B Qv ke

MFLEOOME -

CWaAmESE

BEERPME

IR
T K

Axis

Date v X

Legend

Add data fields here

Values

reports/graphs

Profit v X

> Visualizations Fields

BMEMEE | 0w
a0 1" Y
MEPLEOQE ~ M Cookiesiles
C¥AEBEE o
BEEArRNE
d0R@

57

Kevin Cookie Company Performance Report

Profit by Date

Profit by Country

Atl
b Ocean
02020 TomTom 2020 HERE, © 2020 Mot Carpaten Tes L

Profit by Product

&
o o & & o
o 0 2 N >
& & o L) «©

Product

l“Coumry

£ranc
B8 man

@Me:w
Wi ted state

now being in report it starts
blank, we can add text boxes

after choosing profit and date in our
fields on the left, it automatically gives
us a bar chart (which we can change)

if you hover over the bars it gives
more info/exact value

if you look at the menu opened on the
right, we can change the settings from
date to date hierarchy and then it will
produce a bar chart based off months

under the visualisation tools we can choose what we see on each axis — just drag
and drop to swap them around

however can also splice just by clicking a certain parameter on your existing

in the visualisation tools
we can use a splicer as
seen as the table selected

this tool allows us through
one click of a button
change all the reports to
show only for that filter

e.g. the report showed
profit/date, country/pop,
profit/country,
profit/product but with
the splicer we can choose
exactly what country we

want to show data for



T &R can format your existing tables — the paint roller icon under the visualisation
tools

L search
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