
Chapter 1:  CMD guide 
 

shows directory of files 

 

 

changes directory to ‘Desktop’ 

 

opens file ‘axb.py’ in folder ‘Code’ 

save files with .py extension 

 

goes back 

 

 

to upgrade pip 

 

 

if it’s not working, 

try this 

 

 

or this:  

add path 

manually 

 

 

 

 

 

 

 or after adding the 

path, pip should work 

just fine 



type 

python for 

version 

 

 

 

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 
 

 

1 is being put in to the variable named ‘x’.  

 

 

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

 

 

 

 

‘input’ asks the user for an input 

code will read: 

Enter file: [this is where the user would type 

something] 

 

 

 

‘type’ function tells you the type of variable it is 

[either string (str), integer (int) or floating point (float)] 

 

 

 

 



1 tab = 4 spaces 

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 
 

 

 

 

 

 

 

for comparison operators 

 

 

 

 

 

 

 

 

 

for example, if I write: 23%7 it will be, 2  

because 23/7 is 3 remainder 2 

 

 

 

 

 

 

 

 

 

 

 

can add strings together 

 

 

 

integer division produces floating point result 

 

 



2.3: Functions 
 

program asks for an input 

 

print statement has welcome before printing the 

user input 

 

comma in the middle counts as space 

 

 

 

asks for user input  

‘int’ function turns the user typed input (which 

is automatically a string) into an integer 

 

 

variable ‘astr’ is a string, and converting this into an integer will 

give a traceback (TB) – if you are worried the program will return 

a TB, put a ‘try’ function 

 

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. 

gives a TB) it will go to the ‘except’ block of code 

 

 

 

 

‘def’ is the define function code 

 

it is a function you can define and re-use 

throughout your code 

 

 

 

 



‘max’ is a function that finds the largest value 

in a string (in this case it is ‘w’) 

 

‘min’ function does the opposite which is why 

it prints out a space 

 

these functions were already defined for us by 

python 

 

 

can convert integer numbers in to floating point numbers 

 

 

 

 

 

 

 

 

 

 

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 

 

 

 



 

 

 

 

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 

 

 

 

 

 

[0:4] means starting from 0 and end 

before 4 (doesn’t include 4) 

 

 

 

 

 

going over the index limit here will not 

give a TB 



 

leaving a gap here means from the beginning 

 

leaving a gap here means to the end 

 

leaving gaps in both places means print from start to finish 

 

 

 

 

will make strings lower case (but keep the 

original the same) 

 

 

 

 

 

 

what strings are capable of 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

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


2.4: Loops 
 

 

 

‘if’ statement is a definite conditional loop 

 

 

 

 

 

 

‘while’ loop is an indefinite conditional loop  

 

This loop is an infinite loop!  

 

 

 

 

 

 

 

indentation is important – it tells python when 

the block of code/loop is finished 

 

 

 

 

two-way code with ‘else’ function 

 



 

 

multi-way conditional  

 

elif = else + if 

 

 

 

 

asks for user input and ‘while’ loop could keep this loop 

going forever  

if we have a ‘break’ function, this while exit the loop (to 

line “print(‘Done!’)” 

 

 

line[0] means the 

first character of 

the user typed 

string – if it is 0 

then restart the 

iteration (i.e. 

from “line = 

input(‘> ‘)” 

‘break’ jumps out 

of the loop 

 

 

definite loop ‘for’ 

 

 

another example 

 

 



 

 

counting in a loop 

starts at 0 and iterates 

through the set of data, 

each time adding 1 to the 

count (zork) 

 

 

 

 

 

summing in a loop 

 

 

 

finding average 

through loop 

 

 

 

 

 

filtering through loop 

doesn’t have to print 

anything 

 

 

boolean 

search 

we could put 

a break line in 

once 

found=true to 

quit the code 

as soon as it 

has found its 

target 



 

when finding the 

lowest number, 

instead of 

starting with 

some arbitrary 

value for the 

‘smallest’ 

variable, I can 

use ‘none’ 

 

 

 

is operator == 

 

 

 

 

 

looping through strings  

 

 

 

 

 

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 

 

 



 

 

 

 

 

 

 

 

 

 

define function 

if number is a multiple of 3 and 5, print 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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.5: Searching strings 
 

 

 

 

 

 

finding parts 

of string and 

giving the 

position 

 

 

 

 

 

 

search and replace 

 

 

 

 

 

stripping whitespace 

 

 

 

 

 

opening a file (r = 

read, can be open, 

read, write, close) 

 



 

 

finding 

position 

and printing 

parts of 

string 

 

 

 

 

 

 

 

 

using \n to create a new line 

\n only counts as one character 

 

 

 

 

 

 

for loop goes through file (which is essentially just strings) 

and pulls out the word cheese as many times it occurs 

 

 

 

 

 

counting lines in a file 

 

 

 

 

 



 

reading the whole file 

reads file into single string with newlines 

(\n) 

 

 

 

 

 

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 

 

 

 

 

 



 

 

stripping 

newline 

from 

printed 

result 

 

 

 

same program, just using ‘if NOT’, then 

continue (i.e. by going back up to the 

beginning of the loop, starting with for) 

 

 

 

 

 

looking 

for string 

in lines in 

a file 

 

 

 

 

 

counting 

lines 

from file 

input 

 

 



 

 

 

bad file name 

 

the quit 

statement 

ends the 

program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

extracting 

floating point 

numbers and 

taking an 

average 

  

 

 

 

 



2.6: Lists 
 

 

square brackets indicate lists 

 

 

 

looking inside lists 

 

 

 

strings are immutable – cannot be changed (in 

this example we cannot change the letters, i.e. 

changing B to b) 

 

however in lists we can replace numbers in the 

list 

 

 

 

 

 

length of a list 

 

 

 

 

 

range function returns list of 

numbers from 0 to one less than 

parameter length 

 



 

both loops 

produce 

same result 

– the i one 

is useful for 

counted 

loops 

 

 

 

 

concatenating (adding) strings 

 

 

 

 

 

can slice lists 

 

 

 

 

 

 

 

making a list from scratch 

start by making an empty list 

add elements using append 

 

 



 

 

 

 

is something in a list? 

 

 

 

 

 

sorting in alphabetical order 

 

 

 

 

 

 

different functions in lists 

 

 

 

 

 

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 



 

split function 

takes the 

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 



 

program asks for file input (with try) 

first create an empty list 

then by using a for loop to go through 

each line in the file: 

- strip in the line of any whitespace 

- split the line so it produces a list of each 

word, for example: [I, like, to, eat, poo] 

using another for loop but this time to 

iterate through each word in the list: 

- here we say if the word is not in the list 

we created at the beginning, add it 

once added it goes back to the first for 

loop where it goes through the next line 

sort the list alphabetically and print 

 

 

 

 

reads each line, strips 

it 

 

 

if the line starts with 

from, it splits the line 

into words, adds to 

the count and prints 

the second word in 

the split line list 

 

 

 

 

 

 

 

 

 



2.7: Dictionaries 
 

dictionaries are the second data 

structure we learn after lists 

dictionaries also store multiple values 

in them however they are not 

ordered like lists and each item you 

add to the dictionary needs a label (a 

key) 

 

dictionaries are like unsorted 

bags of items 

here we make a new empty 

dictionary called purse 

with the first assignment 

statement we use the index 

operator to label the value 12 

under the key ‘money’ – so the 

value is 12, the key is ‘money’ 

 

 

lists and dictionaries are 

similar (both mutable) 

dictionaries use curly 

brackets 

lists use positions to 

retrieve values however 

dictionaries use keys/labels 

 

can make a dictionary 

with values in like the 

first line – has to go key 

then value, key-value… 

can make an empty 

dictionary with { } 

 

can’t open a key that isn’t there 

we can check if the key is present in the 

dictionary though 

 



 

 

 

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 

one 

 

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

 

different way of tallying 

up by using the get 

function – if the name 

doesn’t exist it will 

return the default value 

of 0, and then add 1 

 

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 [ ] 



 

can convert 

dic to list 

can print 

just 

keys/value 

can print 

them 

together in 

a tuple 

(items) 

 

can actually iterate 

through two variables 

(i.e. here the key and 

the value) 

remember the items is 

the key and value 

together 

helpful to rename aaa 

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 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

reads through each line, strips and splits and puts the list of 

words in ‘wds’ variable 

looking through each word (labelled ‘w’) in the list (‘for w in 

wds’) 

‘if w in 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) 

 

 

 

 



2.8: Tuples 
 

 

 

 

tuples are 

like lists… 

they use less 

memory 

 

they are 

immutable 

you cannot 

append, 

sort… 

 

 

you can put tuples on either side of an assignment 

statement, they will map each thing in correspondence 

 

i.e. x = 4, y = fred 

a = 99, b = 98 

 

 

 

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 

 



 

checks order 

of first, if 

different it 

doesn’t 

check the 

rest 

 

 

 

 

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 I wanted to sort by 

value: 

create an empty list and 

append it with the items (or 

tuples) from the dictionary 

except we do the value first 

then the key 

then sort this list 

reverse=True means it goes 

from big to small now (rather 

than small to big) 

    



 

fill dictionary up 

w/ words, keep a 

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 

9th number  

 

same 

program, 

less work 

 

 

 

read the file, create a dictionary, read line 

by line, if it starts with from, split the line 

into words, look for the 6th word (which is 

the time), then split the time (via colons), 

take the 1st word (which is the hour), then 

tally all the hours in the dictionary, sort 

the dictionary in numerical order, then 

print the hours and the tally side by side 

 

 

 

 

 

 

 

 

 

 



2.9: Regular Expressions 

 

 

 

 

 

 

regular 

expressions 

 

 

 

 

does the same thing, 

on right uses regular 

expressions, we first 

have to import from 

the library though  

 

this character 

^ tells us look 

at the 

beginning of 

each line for 

the letter F 

^X means starts with X  . means any character   * means any number of times 

followed by a colon,   so ^X.*: would return these strings 

 

: means followed by a colon 



\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 

more times, then 

@ symbol, then 

ends with any 

character that 

isn’t a space one 

or more times 

 

look for strings 

starting with from 

but the ( ) means it 

does not extract 

that part – only 

extracts the ( ) 

they both do the same thing, left is using position, 

right is using split 

this one uses re 

look through until you 

see @, extract the after 

that: the [^] means NOT, 

so if after the @ there is 

a space, do not extract 

(i.e. anything but a 

space), * means any 

number of times 

line starting with ‘From 

‘ followed by any 

character (any number 

of times) until an @, 

extract any character as 

long as it’s not a space 

 

 



line 

beginning 

with …., 

extract any 

floating 

point 

number 

(because of 

the point) 

one or 

more times 

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

 \$ is to 

actually write 

the dollar sign 

 

 

KEY: 

+ means one or more times . means any character 

* means zero or more times \S means any character except space 

 

 

read through file and create an empty list 

reading through each line, find all integers and put into 

empty regular expression list (will return strings in a list) 

for each item in the list, make it an integer 

add each integer to the empty list at the beginning 

start the count at 0 

for every number in the list add it to get the sum of all 

numbers from the text 

 

 

 

 

 

 



2.10: Sockets 
 

 

 

called sockets 

 

 

 

 

 

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 

 

 

 

 

 

import socket library 

create a socket 

connect to said socket 

 

 

 

URL – Uniform Resource 

Locator 

 



 

made a socket in the transport layer, time to 

connect to a port and send our program in the 

application layer to the other side in the 

application layer 

depending on which server we connect to 

determines the rules needed to start sending 

data – these rules are called protocols 

http is the HyperText Transfer Protocol – set 

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 

 

 

telnet is a software that allows 

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 

are just metadata – info about 

the file (pink) 

you will receive the file and the 

connection will be closed (blue) 

 



import socket, create 

socket, connect socket to 

server (host and port 80), 

create get command 

(have to prepare it for 

sending which is why we 

encode it at the end), 

then send command 

through socket 

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) 

 

 

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) 

 

 

 

looking at this url, using the developer 

code, on ‘network’ tab 

can get different status codes: 

- 200 means ok, good, you asked for 

something and the server gave it 

- 404 means not found, error 

- 302 means I could not give you 

something based on your get request 

but here is a redirect link (this redirect 

normally has 200 status code) 

here can find what content type each 

page is 

 



 

  A GET REQUEST 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.11: Encoding/Decoding 
 

the mapping we 

commonly use is 

ASCII 

it maps characters to 

numbers 

for example, H is 72 

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  

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

ordinal tells us the numeric value of the ASCII character  

each character stored in 8 

bits which is a byte of 

memory 

\n means new line 

ASCII not practical, cannot 

communicate different 

languages 

UTF-8 is the best – variable 

byte size (1-4) so maps 

onto ASCII nicely 

 

byte strings type is bytes 

 

unicode string type are strings 

 

Python written in Unicode 

 

 



talking to a network socket 

we receive and send bytes, 

however when working in 

python we use Unicode  

encoding and decoding 

almost all of the time 

change from UTF-8 to 

Unicode, so no need to 

specify (I.e. We can leave () 

blank next to encode or 

decode) 

 

in python 2 you had to 

convert strings into 

Unicode, however python 

3 all strings are Unicode 

(not utf-8) 

 

 

 

in python 2 this would have returned a string but in python 3 it is 

a byte – it means raw, unencoded data, could be utf-8, 16, 32, 

ASCII, we don’t know the encoding 

 

 

data.decode assumes utf-8 but it will find out what 

encoding and convert to Unicode 

data is bytes (because we don’, mystring is unicode  

 

a http request 

we are 

sending data, 

so we must 

encode it 

(turn it into 

bytes) 

 

 



2.12: URL’s 
 

 

can open and read 

the Web document 

just from python 

by using urllib 

Just make sure to 

decode as it will be 

in UTF-8 

 

web scraping 

program that pretends 

to be a browser, 

retrieves and extracts 

info from web pages 

these are the reasons 

you may web scrape 

 

import BeautifulSoup program 

enter url, open url and read it 

whole, use BeautifulSoup to 

parse the page (basically sorts 

out the ugly side of web form of 

HTML) 

retrieve the anchor tags (i.e. 

looking for ‘a’) 

print the tags (i.e. all the links 

from the webpage without the 

ugly formatting) 

 

 

 

this is an anchor tag 

 



 

this block of code (ctx) 

and also slight addition 

in the html line is the 

same code earlier 

adjusted for https 

(secure websites, with 

SSL) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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? 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

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 

 

 

 

 

 

 

 

 



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 0, 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” 

 

 

 



project: imdb list 

create variable 

headers (allows 

python terminal to 

act like my computer 

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 I do print(movies)) 

it contains what I want 

alongwith all the html 

code 

 

to get this result, look at the loop code 

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

commented out line under ‘year…’ 

 

 

 

 

 

 

 

 

 



2.13: XML 
 

 

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 

 

 

 

 

 

 

 

end tags have slash in it 

 

self closing tags have 

empty text content node 

 

 

 

 

 

 



 

 

a little bit like file 

directories 

 

can think of xml like a 

tree or with paths 

 

 

 

 

xml schema is a 

contract to 

determine if good 

code was sent and 

good code was 

received 

legal contract 

telling which 

system is messed 

up 

 

 

xml schema contract looks for a 

complex node/element, with a 

person type 

checks the sequence includes, 

elements such as last 

name/age/dateborn all in the 

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) 

 

 



 

 

 

 

 

 

 

 

 

 

min occurs 1 max 

occurs 1 means 

can only happen 

once 

min occurs 0 max 

occurs 10, which is 

why we can see 

the orange 

elements 4 times, 

it will be validated 

 

 

 

 

xsd 

data 

types 

 

 

 

 

 

iso 8601 date/time format 

 

ignores time zones 

 



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 

tag with its 

key/value pairs, 

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 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 

 

lst = 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 



 

 

 

 

 

 

 

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) 

 

 

 

 

 

 

 

 



2.14: JSON 
 

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  

use [“name”] and we get Chuck 

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 

 

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 

services publish the ‘rules’ applications must follow to make use of this service 

(API – Application Programming Interfaces) 

 

 

- after the 

question mark is 

our parameter,  

address =  

- + is space, % is 

comma 

- Ann Arbor part 

is as if we typed 

this in the 

google search 

bar but instead 

we’re talking to 

an API 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 

dictionaries 

if you don’t type an 

address, it breaks 

the while loop 

the encode turns 

‘Ann Arbor, MI’ into 

Ann+Arbor%2C+MI, 

it adds to the old api 

url 

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 



 

 

 

 

 

twurl is to deal with the 

authentication part of 

the twitter api 

url = … is again for 

authorization and 

security 

data will decode the utf-

8 and convert the json 

into a string 

urllib doesn’t retrieve 

the headers, so 

getheaders will get 

them back, dict makes 

them into a dictionary  

then next print line is 

twitter communicating 

how many more api 

requests you get per day (x-

rate) 

loads parses the data 

dumps takes the json structure 

and makes it neater – as seen 

here below 

you get an object that has users 

which is an array, and then each 

user within that is an object 

so back to the code, u in 

js[‘users’] will loop through the 

users array, looking for screen 

name and the first 50 characters 

(text) in their status 

 

 

 



import hidden 

basically asks 

you to sign the 

url off so twitter 

knows its you – 

they need 4 

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 

 

this is the program 

written to define 

‘augment’ – it uses 

OAuth, built into python, 

to sign the api using your 

4 keys/secret 

 

for the actual code 

below, this url with 

augment deals creates a 

url that deals with all the 

security 

ssl certificates part is to 

deal with the https url as 

twitter doesn’t have 

enough certificates, so 

this part turns them off 

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 

 

 



timestamps/nonce 

basically means you 

can’t replay the url 

even if you see all keys – so 

seeing all of this still means 

you cannot break into my 

account 

also doesn’t show the 

secrets so it is not a security 

breach 

 

basically because there was no 

decode, you get a byte array, a 

raw set of bytes that came from 

internet in utf-8 

 

these are the headers 

take note of the x-rate-limit-

remaining number, toward the 

bottom – twitter is tracking how 

many times you use the request 

 

similar as before except we decode the utf-8 

json into Unicode string, print the first 250 

characters, retrieve the headers and print the 

remaining number of url requests 

 

 

 

same as before except now we add loads 

and dumps, which parses and makes it 

neater 

js is a dictionary but when we do 

js[‘users’] that’s a list 

print the first 50 characters of the status 

do that for first 5 friends due to count 

being 5 

first you get json debug code but after 

you get what you want 



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

can add this section to the code 

 

 

read url, open it, decode the data and 

store it 

js parses it 

set count to 0 

read through each item in dictionary 

retrieve the count for each comment 

sum and print 

example of the json data from url 

 

 

 

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 



 

 

 

 

 

 

 

 

gmail API created through google 

cloud 

 

AIzaSyB9n31dUeLRHRIJO5FaYh04D9p1s0VD-8U 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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) 

 

x is an object of type class, the class is string 

instance of a string class 

 

these are the methods 

for lists 

there are different 

methods for strings, 

floats etc 

 

name of 

class: 

Party 

Animal 

method 

inside 

class 

so these 

last lines 

are 

basically 

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: 

so the class and 

method is just a 

template, nothing 

happens 

we create our ‘an’ 

variable, an instance 

of a class (and 

therefore will make 

an object in ‘an’) 

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 

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 

 

these variables are unique instances of the class employee 

 

can manually add instance variables, called attributes 

but takes long to add each attribute to each class  

to automate this info for all 

employees, create an init 

method 

pass the self argument 

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 

should look like this 

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) 

lets say I wanted 

to get employees 

full names, I can manually write this 

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 

to get the result 

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

we can use the class name – these two lines do the 

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 

 

 

init is a constructor, del 

is a destructor 

 

 

to understand this 

better I broke the code 

up: 

 

 



 

 

 

 

 

(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()) 

 

 

 

 

idea of this 

code is to 

show how x 

can be 1 and 

2 

first pass in 

an argument 

to the 

constructor 

(z) – this will 

be a 

placeholder 

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 

 

inherit is when you 

can copy classes and 

their attributes but 

also change and add 

things 

 

FootballFan class 

is an extension, it 

just adds on the 

code to the 

existing 

PartyAnimal class 

‘s’ points to x = 0, 

name is Sally, 

after the party 

method is called 

x = 1 

 

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

method is called, points = 7 

 

 

definitions 

 

 

 

 

 

 

 



 

Chapter 3: Pandas guide 
3.1: Pandas Basics 
 

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 

 

 

 

 

 

 

 

mean of survived 

 

 



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 
 

how to load data 

(csv) in to a 

dataframe: 

 

 

 

 

Doesn’t have to be csv files, can be xlsx 

(excel) files too 

 

this is so you can read in txt files – you 

have to put the delimeter as the 

columns in the txt files are separated 

by tabs, not commas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.3: Reading Data 
 

 

 

 

 

 

 

 only prints first 

three rows 

 

 

bottom three rows 

 

 

 

 

 

 

 

first 5 rows in that column 

 

 

 

can also do this 

 

 

 

 



 

different columns 

 

 

for row 1 (so second row) 

iloc means integer location 

 

 

 

third row, second column 

 

 

 

 

 

 

 

 

 

 

 

 



3.4: Iterations 
 

so this iterates through each row and prints out the index 

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

it prints out like a list 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.5: Conditions/Sorting 
 

loc functions finds data 

without use of index 

can see we only 

searched for fire 

pokemon 

 

 

 

 

again, describe 

shows the stats 

 

 

 

sort column Name, by alphabetical 

order 

 

 

 

 

 

reverses the order 

 

 

 

 

sorting two columns, but 

first one is ascending, 

second one descending  

 

 



3.6: Changing the Dataframe 
 

added a 

new 

column, 

Total 

 

 

 

to remove column, rewrite dataframe and 

drop the column 

 

 [:, 4:9] means all rows, 

4th-8th column 

axis=1 means add 

horizontally, not 

vertically (that would be 

axis=0) 

 

 

moving total 

column in the 

middle 

 

 

 

 

 

 

 

 

 

 

 



3.7: Saving the Data 
 

saves file to csv under the name modified 

removes index column 

can do the same for excel (.to_excel) 

 

same for text files - 

.to.csv(modified.txt) 

separated by tabs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.8: Filtering Data 
 

 

 

 

filters out all data that isn’t type 1 = 

grass 

 

 

 

 

 

 

using or operator 

 

 

 

 

find all rows with ‘Mega’ in the name 

 

this does the opposite ^  

finds all strings without that word Mega 

 

 

 

 

 

 

 

 



3.9: Resetting Index 
 

 

can see the index is from 

the old dataframe 

 

 

reset index gives a new column but also keeps the old one 

drop=True, inplace=True removes the old index 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.10: Regex (Regular Expression) Filtering 
 

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 0 

or more times  

put ^pi to mean START 

with pi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.11: Conditional Changes 
 

change all fire types to 

flamer 

 

 

*important* - if the type 1 

is fire, it has to be legendary 

 

if the total is 

above 500, make 

the generation 

and legendary 

column ‘TEST 

VALUE’ for those 

pokemon 

can change each 

condition 

separately 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.12: Aggregate Statistics (GroupBy) 
 

the mean of all the 

columns for each type 

 

 

 

 

this sorts the means by 

defence – and reverses 

the order so the 

highest comes first 

 

 

 

 

you can sum all the columns belonging to 

each type 

 

 

 

 

 

or just the frequency (count) 

 

 

 

 

adds a column to dataframe and sets all rows to 1 

 

counts the type 1 column and adds to the 

dataframe 

 



returns a multi-levelled index 

table 

 

 

 

 

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 

 

 

 

 

new column – 

the cut 

function splits 

the new 

column into 3 

equal parts 

(bins), then 

we label them 

 

 

 

 

 

 

 

 



3.13: Working with Large Datasets 
 

 

chunksize 5 means 

read in 5 rows at a 

time 

 

first print 

statement is just 

to show that after 

every 5 rows it 

resets and does 

the loop again 

 

 

this creates a new dataframe but 

using the same columns as the 

original dataframe 

it reads in data, 5 rows at a time 

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 
 

creates a 

dataframe with 

test scores but it is 

randomized 

 

 

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

corresponding column header 

finding which row’s column had the highest value 

 

 

   flip the axis 

 

 

 

 

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 
 

 

 

 

table 

 

row 

 

column 

 

 

 

relation defined as set of tuples that have the 

same attributes  

 

tuple – represents an object & information 

attribute – in one domain & conform to 

constraints 

 

 

 

all the row headings 

are metadata about 

the database -  

called the schema 

 

 

create table, 

retrieve data, 

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 

AD writes code for application 

software which talks to 

database through SQL 

DA talks to database directly 

using database tools and SQL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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 and email 

 

 

putting records in to the 

table is done like this 

 

 

inserts a row 

into a table 

deleting 

without 

where clause will 

delete all rows 

updates name to 

Charles 

 

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

 

SELECT COUNT(*) FROM Users counts rows 
 

selects from one 

column 

ordering 

 

 



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 

 

you can use triple quotes, 

doesn’t matter 

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 

emails, we select 

the count 

column in the 

table, where 

email = ? - ? is a 

placeholder 

which will be 

replaced by the 

email next to it 

(this is a tuple, 

however with 

only one item in it) 

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 

 

once database 

is filled, select 

the table, order 

by count (top 

10) 

then execute, print each 

row (in a tuple, where 0 is 

email, 1 is count) 

then close the connection 



running mbox.txt gives us this, but also it has 

created the sqlite file that we can open in sqlite 

browser:  

 

 

 

 

 

If you run it again, this time the table has already been 

created, it would add to the existing data 

to see this updated table in sqlite you must hit the refresh 

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 

in the database called "Ages" 

 

2) Then make sure the table is empty 

by deleting any rows that you 

previously inserted, and insert these 

rows and only these rows with the 

following commands: 

 

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

 

 

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.sqlite 

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 

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 
 

 

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 

 

 

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 

 

 

so making a table: 

artist table first 

id first column 

Not means not null 

PK means primary key 

AI means auto-increment 

(so computer will do it for 

you) 

U means unsigned – means 

positive/negative 

 

the first tables you make 

should be the ones at the 

end of the arrows 

 

 

 



can also create tables 

through direct sql 

code, see below: 

 

these include foreign 

keys 

 

 

Genre table 

code 

 

can see the result 

in the browse data 

window 

 

 

 

 

 

 

 

 

 

 

album table 

code 

first foreign 

key – the 

artist_id 

 

 

 

track table 

code 



inserting data 

into the tables 

no need to 

enter data for 

id as it is auto-

generated  

 

 

 

 

when putting 

albums in, we 

have the 

primary id 

(auto-

generated) and 

the foreign key 

(we have to 

state which one 

as this key will 

point to a 

specific artist) 

 

 

 

 

 

tracks have two 

foreign keys, 

pointing to 

album and 

genre 

 

 

 

 

 

 



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

reading the data much quicker 

I want to 

make the 

table on left, 

however this 

is made of 

two separate 

tables  

I 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 

 

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 

possible combination 



use and to 

connect ON 

clauses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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) 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

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 3rd set of dictionaries 

(dict/dict/dict) 

 

 

 

 

 

 



entry will loop through every 

3rd dictionary down 

 

 

 

 

 

 

extract the things from said 

dictionary using lookup 

if it does not detect a name, 

or track id it will skip that 

dictionary  

 

the insert of ignore basically means 

because when the table was made it 

was a unique text input, if there is a 

repeat, ignore the entry 

 

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 

one-way sort of system 

this is an example of a many-to-many relationship 

you can see from the connections there 

are multiple lines to each box (sparrows 

foot) – a single connection would connect 

the box with only one line 

can’t put a foreign key because what 

foreign key will you try to match if there’s 

more than one link 

essentially you must break the 

many-to-many into multiple 

one-to-many relationships 

the member table will have no 

primary keys, only two sets of 

foreign keys 

each connection has one row 

that connects a particular 

course with a particular user 

 

last table has two foreign 

keys, a role (which will 

essentially be in the middle 

of a user/course 

connection, just to state 

whether someone is a 

teacher or student) – ‘on 

the connection’ 

the primary key you can see 

is a combination of both 

foreign keys, thus making 

the primary key unique 

 

will insert this 

data in to the 

table 

 



course / 

user 

table 

are 

filled 

but 

member 

table is 

still 

empty 

0 in role 

is 

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 

member table with 

corresponding user id 

and same for the 

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 

  



  

 

 

 

 

 

 

 

 

 

 

 

this application will read 

roster data in JSON 

format, parse the file, 

and then produce an 

SQLite database that 

contains a User, Course, 

and Member table and 

populate the tables from 

the data file 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.5: SQL Questions 
 

        Table: city 

 

        Table: customer 

 

 

solution 

[average number of 

customers per city I think 

means out of all cities what 

is the average – if there are 

8 customers, 4 cities in total, 

average is 2 customers per 

city] 

 

table with id, 

name and 

employees 

column 

 

have to 

select all 

companies 

with 

employees 

over 10000 

and print 

only the ids 

id city_name country_id 

1 Wien 1 

2 Berlin 2 

3 Hamburg 2 

4 London 3 

id customer_name city_id 

1 Cust1 1 

2 Cust2 4 

3 Cust3 3 

4 Cust4 1 

5 Cust5 2 

6 Cust6 1 

7 Cust7 4 

8 Cust8 2 



SELECT * 

FROM customers 

Basically opens all 

columns in table 

called customers 

 bunch of different countries – want to know number of 

customers for each country 

SELECT country, count(*) 

FROM customers 

GROUPBY country 

without groupby it will return an error – country is a non-

aggregate column, combined with an aggregate function 

(count), therefore you need a groupby statement 

can add a: 

ORDER BY count(*) DESC  

 

can be even more specific: 

SELECT country, city, count(*) 

FROM customers 

GROUPBY country, city 

ORDER BY count(*) DESC 

remember to add the city to the groupby clause 

 

 

SELECT country, city, count(*) 

FROM customers 

GROUPBY country, city 

HAVING count(*) > 1 

ORDER BY count(*) DESC 

 

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.) 

 

 



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 

 

 

 

 

 

can choose whatever format of data you wanted to 

enter into power bi 

 

 

 

 

 

 

once format has been chosen you can 

either load the data straight or transform 

it (selecting what exactly from your data is 

brought into power bi) 

 

opens it up into power query editor 

here you can remove items from columns 

 

 

 

 

or change decimals in a column to whole numbers 

 

 

 

 

 

 



on the side panel (right side) can see all transformations 

done 

can also undo them if deemed unnecessary  

 

 

 

 

 

 

you can also pull in data from the web 

all you do is paste the url and power bi 

will scan the page for any data it can 

insert 

 

 

 

 

 

you will be able to see the different queries on the left hand side 

 

 

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 

 

 

 



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 

 

 

 

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 



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 

reports/graphs  

 

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 

 



can format your existing tables – the paint roller icon under the visualisation 

tools 

 

 

 

 


