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Environment

This course requires 2 VM's [Virtual Machines] running. You only need to run 1 VM at 
the time and you can shut down the VM that you are not using.

You should find shortcuts in the desktop named as the VM.

For Labs 1 to 12, use VM_WA2914_REL_1_1

For Labs 13 and 14, use VM_WA2715_REL_1_0

Copyright 2020 Web Age Solutions Inc. 3

SAMPLE



Lab 1 - Introduction to Python
In this lab we will get started working with the Python interpreter.

Part 1 - Starting the Python interpreter (shell)

The Python 3 interpreter is normally started using the python3 command. 

In the following Labs you will work in the 'VM_WA2914_REL_1_1' image. You 
should find a shortcut on the desktop named 'VM_WA2914_REL_1_1', double click
on it to start this VM if it is not already running and make sure to close all other 
running VMs to free memory. Login as cloudera for user/password if you are 
prompted for credentials. For questions regarding the VM to use, please contact 
your instructor.

__1. Open a Terminal. There are many ways to do it: 1. You should find a Terminal icon
on the desktop, double click on it. 2. From the menu, expand Applications > System 
Tools and click on Terminal.  

__2. Start the Python 3 interpreter by using the following command:

python3

The following text should display. Note that the version information may differ on your 
system:

Python 3.4.10 (default, Apr  8 2019, 02:18:20) 
[GCC 4.4.7 20120313 (Red Hat 4.4.7-23)] on linux
Type "help", "copyright", "credits" or "license" for more information.

>>> _

Let's begin with outputting simple messages. 

__3. Execute the following command:

print('Hello, Python world!')

In Python, single quotes (') and double quotes (") are interchangeable. 

__4. Run the following command:

print("Hello, Python world!")

No matter which quote you use, the text has to be open and closed with the same kind.
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__5. Execute the following commands and pay close attention to the quotes:

print('Hello, error")
print("Hello, error')

Both will fail.

__6. You can mix quotes as follows:

print("It's possible")

We can use a backslash (\) to escape special characters, like quotes, in Python. 

__7. Try the following:

print('It\'s possible')

Before we move on to the next part lets clear the console screen. When working in 
python3 under linux you can do that using the key-combination: Ctrl-L

Part 2 - Simple Expressions

The Python interpreter can be used as a handy desktop calculator. 

__1. Enter the following:

2+3
2-1
2*3
2/3

Note that spaces are optional between operators (special characters) in python. 

__2. Consider the following examples:

print ( 'Hello' )
2 + 3

Python remembers grade-school math. Consider the following example. 

Should we get 9 or 7? 

__3. Run it to find out:

1+2*3
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We can use parentheses to change the order of operation. 

__4. Try the following:

(1+2)*3

Though it may not look useful at first, Python can compare values. 

__5. Run the following examples:

2 == 2

2 == 3

2 != 2

2 != 3

2  > 2

2 > 3

2 < 2

2 < 3

2 >= 2

2 >= 3

2 <= 2

2 <= 3

Note that there cannot be a space between the comparison operators. 

__6. For example, try the following:

2 =  = 3

2 !  = 3

2 >  = 3

Before we wrap up this part, be aware that Python ignores anything following a # sign. 
The text following a # is called a comment and is ignored by Python. 

__7. Try the following examples:

# This will be ignored.
# print('no show')
print('this will show') # but not this
1 + 2 # + 3

__8. Close the Terminal.
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Part 3 - Getting Help

The goal of this part is to familiarize ourselves with using Python's built-in help.

__1. Open a command line terminal and start the Python3 interpreter:

python3 

__2. Execute the help command as follows:

help

Python suggests that we use the help() command for interactive help. 

__3. Let’s try it:

help()

This brings us to the Python help prompt. The output should be similar to the following:

Welcome to Python 3.4's help utility! 

If this is your first time using Python, you should definitely check 
out 
the tutorial on the Internet at http://docs.python.org/3.5/tutorial/. 

Enter the name of any module, keyword, or topic to get help on writing 
Python programs and using Python modules. To quit this help utility and 
return to the interpreter, just type "quit". 

To get a list of available modules, keywords, symbols, or topics, type 
"modules", "keywords", "symbols", or "topics". Each module also comes 
with a one-line summary of what it does; to list the modules whose name 
or summary contain a given string such as "spam", type "modules spam". 

help>

Notice the link to the Python tutorial in the output: http://docs.python.org/3.4/tutorial/ 
(the actual link might vary depending on the version of Python you are running). Feel 
free to use this link to continue your exploration of Python at your leisure.

Let’s bring up some help topics. Don’t worry too much about the content of the help. Just
familiarize yourself with using the help for now.
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__4. Run the following command at the help prompt:

modules

This command may take a moment to run and will display all modules currently installed.
Let’s take a look at one of those modules.

__5. Execute the following:

modules sys

A list of all modules under the sys module is displayed. We have not covered modules 
yet, so don’t worry about the details, but be aware that modules may be hierarchical in 
Python.

Let’s see what the sys module does. 

__6. Type the name of the module at the help prompt:

sys

Again, let’s not worry about the details. 

__7. Press ‘q’ on your keyboard to exit the sys module help and return to the help prompt.

Finally, we can get help on anything in Python. 

__8. In the help prompt, type the word ‘print’ and press ENTER.

print

The details on the print function are displayed.

Help on built-in function print in module builtins:

print(...)
    print(value, ..., sep=' ', end='\n', file=sys.stdout, flush=False)
    
    Prints the values to a stream, or to sys.stdout by default.
    Optional keyword arguments:
    file:  a file-like object (stream); defaults to the current 
sys.stdout.
    sep:   string inserted between values, default a space.
    end:   string appended after the last value, default a newline.
    flush: whether to forcibly flush the stream.

__9. Press ‘q’ to exit the help page for the print function.
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Let’s try another command. 

__10. At the help prompt enter ‘write’ and press ENTER.

write

Python should advise us that there is no documentation for ‘write’. Or, in other words, 
there is no built-in command called ‘write’ in Python.

No Python documentation found for 'write'.

For now, let’s exit the help. 

__11. Without typing any command at the help prompt press ENTER to return to the 
Python interpreter. 

You are now leaving help and returning to the Python interpreter.
If you want to ask for help on a particular object directly from the
interpreter, you can type "help(object)".  Executing "help('string')"
has the same effect as typing a particular string at the help> prompt.
>>> 

We should be back at the python interpreter.

Back at the regular Python prompt, we can still invoke the help by using the help() 
command with an object. 

__12. Let’s bring back the help for the print function as follows:

help(print)

The same details as seen previously are displayed. 

__13. Press ‘q’ to exit the help and return to the regular Python prompt.

q

__14. Let’s quit the interpreter by entering the quit() command as follows:

quit()

__15. When running python3 under linux you can also use this key combination to exit 
the interpreter, enter:

Ctrl-D
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We have exited out of the Python3 interactive shell.

Part 4 - Review

In this exercise, we explored the Python interpreter, different types we can use and how 
to use variables in Python.
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Lab 2 - Creating Scripts
In this lab, let's explore how to create and run Python scripts.

Part 1 - Creating a script

A Python script is just a text file. Let's create a very simple script as follows.

If necessary, start a terminal window.

You can use any text editor that you are comfortable with to create and edit python 
scripts. Two Linux editors you might try include gedit and nano. Both of these editors 
can be started by executing their name in the Linux terminal. Of the two gedit is a gui 
based editor and nano is terminal based editor.

Let's create a new script file. A Python script normally has the .py extension.

__1. Open a terminal window.

__2. Create a directory to work in:

mkdir LabWorkPython 

__3. Navigate into the directory you just created:

cd LabWorkPython

__4. Open your text editor, create a new file and save it into your work directory with the 
name:

script.py

__5. In the text editor, enter the following code:

print('Starting script')
print('Doing something important')
print('Done!')

Note that blank lines are ignored by Python. Feel free to add blank lines to your script to
improve readability.

__6. Save the file and return to the terminal.

There are different ways that we can run a Python application. 
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__7. For starters, let's run it via the python3 command:

python3 script.py

We should see the output of the three print commands. If you get an error, return to your 
script and verify your syntax.

We can also run the script as a regular command, but a bit more work is required. 

__8. Attempt to run your script as a command by issuing the following from the 
command prompt:

./script.py

We get 'permission denied'. The shell is complaining that 'script.py' is not executable. 

__9. Let's make it so:

chmod +x script.py

__10. Let's try to run it again:

./script.py

Now we get a bunch of different errors. The reason is the shell does not know it's a 
Python3 script. Let's add a shebang at the top of the script. 

__11. Open the script in nano and add the following line at the top:

#!/usr/bin/env python3

__12. Save the script, and run it once more:

./script.py

Success!

A script can be terminated at any time using the exit() command. 
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__13. Amend your script as follows (changes in bold):

#!/usr/bin/env python3

print('Starting script')
print('Doing something important')
exit()
print('Done!')

__14. Save and run your script:

./script.py

What happened to the last print command?

We can temporarily disable a line by adding a comment. Anything after a pound sign (#) 
is considered a comment and is ignored by the python interpreter.

__15. Make the following change to your script:

print('Starting script')
print('Doing something important')
# exit()
print('Done!')

__16. Run the script:

./script.py

Notice that the exit() function is ignored. Feel free to use comments in your  scripts to not
only disable a line of code temporarily, but also to make notes as you go along.

It can sometimes happen that a script takes too long to run or is hung. 

__17. Open script.py in your text editor.

__18. Replace the '# exit()' with the following code (in bold):

#!/usr/bin/env python3

print('Starting script')
print('Doing something important')
while True: pass
print('Done!')

Don't worry about what the 'while True' line does for now.
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__19. Run your script.

What's happening? It's hung. 

__20. Hit CTRL+C to stop the execution.

Don't use CTRL+Z! You are not stopping the script. Instead, you are sending it in the 
background.

The script terminates and displays where it was hung before returning to the shell. Notice 
that the message 'Done!' is never displayed.

Part 2 - Creating an interactive script

Right now, our script is not doing anything interesting. Let's create an interactive script. 
Our next script will test an HTTP server by providing a host name (or IP), a port and a 
path. The script will then display the HTTP status returned by the server.

To get us started, let's explore the 'input' function to read input from the user. In our first 
iteration, we will prompt the user for a hostname, port and path and display those values.

__1. Open your text editor and create a new script. Save it with the name:

httptest.py

__2. Enter the following code:

#!/usr/bin/env python3

host = input('Host name or IP: ')
port = input('Port number: ')
path = input('Path: ')

print('Host is', host)
print('Port is', port)
print('Path is', path)

__3. Make the script executable:

chmod +x httptest.py

__4. Run the script:

./httptest.py
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__5. ...and enter test values when prompted:

Host name or IP: google.ca
Port number: 80
Path: /

The script should echo back the values entered by the user.

Let's complete the script.

__6. Add the following lines at the end of your script:

import http.client

connection = http.client.HTTPConnection(host, port)
connection.request('HEAD', path)
response = connection.getresponse()
status = response.status

print('HTTP Status:', status)

__7. Save the script and run it again entering the following values when prompted. Notice
the HTTP status returned:

Host name or IP: google.ca
Port number: 80
Path: /

__8. Run it again with these slightly different values. The HTTP status returned should be
different: 

Host name or IP: www.google.ca
Port number: 80
Path: /

__9. Run it a third time with these values (path is different). The HTTP status should 
again be different: 

Host name or IP: www.google.ca
Port number: 80
Path: /test

We created a simple script and used it to test an HTTP server. 
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The script as-is requires human interaction to run. What if we want to automate the 
process?

Part 3 - Using command line parameters

The previous script requires human interaction to run. That's fine for ad-hoc testing, but 
what if we want to fully automate the execution of the script?

We cannot prompt the user for value in an automated environment. We need to amend the
script to accept command line parameters.

Before we change our existing script, let's explore command-line parameters in Python.

__1. Create a new script called:

cmdline.py 

__2. Enter the shebang as its first line:

#!/usr/bin/env python3

To work with command-line parameters, we'll need the help of the sys module. 

__3. Add the following code as the second line of the file, the line after the shebang:

import sys

Using the sys module, we can now read command line parameters. 

__4. Let's add the following lines to the script:

paramcount = len(sys.argv)

print('There are', paramcount, 'arguments')

__5. Save your script and return to the shell.

__6. Make the script executable:

chmod +x cmdline.py

__7. Run the script with different parameters, such as:

./cmdline.py

./cmdline.py hello

./cmdline.py "Hello World"

./cmdline.py -arg 123
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Notice that your script always announces there is one more parameter than those passed. 
Why is that?

__8. Let's display the first parameter by adding the following line to our script:

print('The first parameter is:', sys.argv[0])

__9. Return the script with any parameter. Notice the first parameter is the path and name
of the script.

__10. Let's display the second (in reality, first) parameter by adding the following line to 
the script:

print('The second parameter is:', sys.argv[1])

__11. Run your script:

./cmdline.py hello

__12. What happens if you execute the script without parameters?

./cmdline.py

Part 4 - Adding parameters to httptest.py

Let's revisit httptest.py and add command-line parameters.

__1. Open httptest.py in your text editor.

Can you figure out what changes we would have to do to the script to read the host, port 
and path from the command line instead of the user?

Here's the updated httptest.py to use command-line parameters. The changes to the script 
are in bold. (don't forget the 'import sys' line)

__2. Update your script as follows:

#!/usr/bin/env python3

import sys

host = sys.argv[1]
port = sys.argv[2]
path = sys.argv[3]

...
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__3. Save and run the script as follows:

./httptest.py google.ca 80 /

./httptest.py www.google.ca 80 /

./httptest.py www.google.ca 80 /test

Congratulations! You've created a Python script to test an HTTP server!

__4. Close the Terminal.

Part 5 - Review

In this lab, we created our first Python script and explored different ways by which we 
can run the script. We also explored how to terminate a script. Finally, we learned how to 
create an interactive script using the read() command and read parameters from the 
command-line.
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Lab 3 - Variables in Python
In this lab we will work with Python variables and data types.

Part 1 - Variables

Variables are temporary, named placeholders for information. We can use variables in 
Python to store and retrieve information while a script is running—similar to the way we 
use environment variables in UNIX or Windows to provide information to applications.

Variables are implicitly created in Python. In other words, to create a variable, all we 
need to do is assign a value. 

__1. Open the python interpreter (shell):

python3

__2. Run the following code:

message = 'Hello from variable'
print(message)

We created a variable called 'message' and assigned the text 'Hello from variable to it. 
Following that, we displayed the value of the variable using the built-in print function.

To use a variable, we must first assign a value to it. 

__3. Enter the following example:

print(name)
name = 'Guido'
print(name)
value = 42
print(value)

The first line should give us an error stating that the variable 'name' does not exist. After 
we assign a value to it, we can now use the variable.

Variable names need to begin with a letter or an underscore. The variable name can be as 
long as you want, but can only be composed of letters, digits or underscores.

__4. Can you determine which variable names are valid in the following section? 

a = 0
_ = 0
_a = 0
a_ = 0
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a$ = 0
a2 = 0
2a = 0
AReallyLongVariableName = 0
a.short.name = 0
first-name = 0
first_name = 0

__5. Try the following:

name = 'Guido'
Name = 'van Rossum'
print(name)
print(Name)
print(NAME)

A variable in Python can contain just about anything. 

__6. Enter the following examples:

value = 123
value = 3.14
value = 'Hello'
value = True
value = None

Some programming languages require us to declare our variables ahead of time and 
others also require us to indicate what kind of value we can store in a variable. Python is 
entirely dynamic and type-less. In other words, we do not declare variables—we just use 
them. Also, there is no way to indicate what type of value (ie: number, text) we want to 
store in a variable.

Part 2 - Variable expressions

We can use variables as placeholder values in arithmetic.

__1. Execute the following:

value = 42
print(value)
print(value + 1)
print(value * value)

The result of an expression can be assigned to another variable.
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__2. Execute the following:

value = 42
print(value)
valuenext = value + 1
print(value)
print(valuenext)

Another common pattern is to assign the result of an expression back to an existing 
variable. This is commonly done when wanting to increase or decrease the value of a 
variable by a certain amount.

__3. Execute the following:

value = 42
print(value)
value = value + 1
print(value)
value += 2
print(value)

Part 3 - String concatenation

The plus (+) operator can be used to concatenate two strings.

__1. Execute the following:

firstname = 'Guido'
lastname = 'van Rossum'
name = firstname + lastname
print(name)

Notice the lack of space between the first name and last name. If a space is required you 
must include it in the concatenation.

__2. Execute the following:

name = firstname + ' ' + lastname
print(name)

Part 4 - Value types

If necessary, it is possible to know what kind of value we have in a variable using the 
built-in type() function. 
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__1. Try the following:

value = 123
type(value)

value = 3.14
type(value)

value = 'Hello'
type(value)

value = True
type(value)

value = None
type(value)

Part 5 - Converting from one type to another

Be aware that you cannot mix 'apples and oranges' in Python. In other words, numbers 
and strings cannot be used interchangeably.

__1. Try the following:

a = '12'
b = 34
c = a + b

Python notifies you that you cannot mix integer and strings with the following message:

TypeError: Can't convert 'int' object to str implicitly

If we need to, we can convert the string to a number using the int() or float() function:

__2. Try the following:

c = int(a) + b
print(c)
type(c)

Or we can go the other way by converting a number to a string using the str() function.
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__3. Try the following:

c = a + str(b)
print(c)
type(c)

Part 6 - Variables are temporary

Finally, variables are temporary. They stop existing when we exit Python. 

__1. Execute the following:

name = 'Guido'
print(name)

__2. Next, exit out of the Python interpreter using the exit(), quit() or Ctrl-D:

quit()

__3. Restart the Python interpreter:

python3

__4. Enter the following command:

print(name)

Python should complain that the variable 'name' is not defined. All of our variables and 
their values are gone irrevocably.

__5. Close the Terminal.

Part 7 - Review

In this exercise, we worked with Python variables and data types. 
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	Lab 4 - Collections
	Part 1 - Python Lists
	__1. Open the Python 3 interpreter (shell):
	__2. Enter the following to create a list:
	__3. Try printing the list:
	__4. Check the data type of the list1 variable using the type() function:
	__5. In the Python interpreter you can show the contents of any variable by just entering its name and hitting enter. Try that with the list:
	__6. Lists can also hold strings. Enter the following list and then display it:
	__7. List items do not all have to be of the same type. Try entering this list:
	__8. Enter the following list:
	__9. Use the len() function to return the length of the list:
	__10. To get an item out of the list use square bracket notation and the index of the item. Try these statements:
	__11. Try changing the value of the first item in the list to the string 'Motorcycle'. Use square brackets notation. Your statement should look like this:
	__12. Verify that you've changed the item by displaying the array:
	__13. That works well for replacing existing items but how do we add new items? Try using the append method and display the array to verify:
	__14. We may also need to remove items from the array. Try the following statements and see how they affect the array:
	__15. Try erasing the remaining items all at once using the clear() function:
	__16. Because lists qualify as Python sequences we can use sequence operations on them as well. Try these statements:

	Part 2 - Tuples
	__1. Using the Python interpreter enter the following to create a tuple:
	__2. Check the data type of the list1 variable using the type() function:
	__3. Tuples can also hold any type of data. Prove this by creating the following tuples:
	__4. Enter the following tuple:
	__5. Use the len() function to return the length of the tuple:
	__6. Like in lists, items in tuples can be accessed using square bracket notation and the index value of the item:
	__7. Lets try changing the value of the first item in the list to the string 'Motorcycle':
	__8. Because tuples qualify as Python sequences we can use sequence operations on them.Try these statements:

	Part 3 - Sets in Python
	__1. Using the Python interpreter enter the following to create a set:
	__2. Check the data type of the set1 variable using the type() function:
	__3. Sets are unordered and therefore items in the set are not indexed and cannot be retrieved using an index value. The primary way of retrieving items from a set is to use a for loop to iterate over the set. Lets try it. Enter the following into the Python interpreter, make sure to indent the print() statement. You may need to hit enter one extra time to complete the block:
	__4. The lack of indexing also means that items in a set cannot be modified. They can be removed though and new items can be added to the set. Lets try adding some items to a set. We'll start by creating a new empty set:
	__5. Add the item 'Car' to the set using the set.add() method:
	__6. Display the set: ( use print(), or just enter the set's name into the interpreter)
	__7. Use the set.update() command to add another set of items to the vehicles set:
	__8. Display vehicles:
	__9. Sets are not supposed to allow duplicates. Lets test that out by adding 'Truck' again to the vehicles set:
	__10. Display vehicles:
	__11. How about if we try to update the vehicles set with a set that includes one new item and one duplicate item? Give it a try:
	__12. Display vehicles:
	__13. Sets support three ways to remove an item. Try all three and see how they differ:
	__14. Display vehicles:
	__15. Sets also support several methods for combining multiple sets. Try the following out on seta and setb.

	Part 4 - Dictionaries
	__1. Using the Python interpreter enter the following to create a dictionary:
	__2. Check the data type of the set1 variable using the type() function:
	__3. Lets use the dictionary update() function to add an item to the dictionary dict1. The item will have a key='name' and a value='John':
	__4. Display dict1:
	__5. Update can also combine dictionaries. Lets start by creating a dictionary with a single item to add:
	__6. Add dict2 to dict1 using update():
	__7. Display dict1:
	__8. Now lets create another dictionary with email and age and pass is directly into the update method:
	__9. Display dict1:
	__10. We can retrieve data from the dictionary using a key with square bracket notation. Try retrieving the phone number value this way:
	__11. The following which uses the dictionary get() method will do the same:
	__12. Try retrieving a non-existing key (for example 'address') using both methods and see what happens:
	__13. Lists of just the dictionary's keys or just the values are returned with the keys() and values() functions. Try running them on dict1:
	__14. And finally it is also possible to remove an item based on its key using the dictionary's pop(key) method. Try removing the 'age' item from dict1 using pop():
	__15. Close the Terminal.

	Part 5 - Review

	Lab 5 - Control Statements and Loops
	Part 1 - If Statements
	__1. Open a Terminal.
	__2. Create a file named if.py
	__3. Enter the following code. Notice the use of the double equal (==) operator to compare the username to ‘root’:
	__4. Save the file.
	__5. Make it executable:
	__6. Run the script:
	__7. Run the script and enter ‘user’ (without the quotes)
	__8. Add the bold lines to your script:
	__9. Run the script and enter ‘root’ (without the quotes)
	__10. Run the script and enter ‘user’ (without the quotes)
	__11. Add the bold lines to your script:
	__12. Run the script and enter ‘root’ (without the quotes)
	__13. Run the script and enter ‘dba’ (without the quotes)
	__14. Run the script and enter ‘daemon’ (without the quotes)
	__15. Run the script and enter ‘user’ (without the quotes)
	__16. Modify the script so that it appears as follows:
	__17. Try running the script and entering the different usernames: root, dba, daemon, user.

	Part 2 - Empty strings and parameters
	__1. Create a new script called greet.py with the following code:
	__2. Save the file.
	__3. Make it executable:
	__4. Run the script and Make sure there are no errors:
	__5. Add the lines in bold to greet.py.
	__6. Run the script and provide a name.
	__7. Run it again without a name.
	__8. Replace the input with sys.argv[0] as follows (don't forget to add the import statement):
	__9. Run the script with a parameter like this:
	__10. Run the script without a parameter:
	__11. Amend your script as follows to provide a default if the parameter is missing:
	__12. Save and run the script with and without a parameter.
	__13. Amend your script as follows:
	__14. Test your script with and without parameters
	__15. Amend your script as follows:
	__16. Run the code with and without parameters.

	Part 3 - Improving httptest.py
	Part 4 - While Loop
	__1. Create a new python script called loop.py and enter the code as follows:
	__2. Save.
	__3. Make it executable:
	__4. Run the script. Enter ‘secret’ as the password.
	__5. Run it again, and enter ‘wrong’ as the password.
	__6. Amend your script as follows (mind the indentation!):
	__7. Save and run the script.
	__8. Update the script loop.py as follows:
	__9. Run and test your code.

	Part 5 - For Loop
	__1. Add the lines in bold to your script:
	__2. Save and run the script.
	__3. Amend the code as follows:
	__4. Save and run the script.
	__5. Close the Terminal.

	Part 6 - Review

	Lab 6 - Functions in Python
	Part 1 - Create a Basic Function
	__1. Open a terminal and navigate to your working directory. ( Following instructions in earlier labs this would be LabWorkPython. Use that directory if it exists. If not you can either create it, create another directory or use an existing directory. It doesn't really make a difference where you save the files as long as you remember where they are. )
	__2. Open your text editor (gedit or nano were suggested earlier) and create a file named:
	__3. Add the following text to the file:
	__4. Save the file and add execute permissions:
	__5. Execute the file.
	__6. Edit function1.py and add a docstring to the hello function (shown in bold in the code below). Notice that the docstring is indented to the same level as the print statement:
	__7. Save and run the file. You should notice that nothing has changed. The docstring is ignored when the function is executed.

	Part 2 - Add a Parameter
	__1. Open function1.py in your editor.
	__2. Update the hello() function to take a parameter named 'person':
	__3. Now that the function takes a parameter we will have to supply one when we call it. Modify the line in the file that calls the function to pass in the name of a person:
	__4. Save and run the file. It should output:

	Part 3 - Calling the function from code
	__1. Edit function1.py and replace the line that calls hello() with the following function:
	__2. At the end of the file add a statement that calls the greet_team() method:
	__3. Save and run the file. You should get the following output:
	__4. To make the greet_team more flexible lets pass the array of people in when we call greet_team(). This way we can greet different teams with the same function:
	__5. Save and run the file. Fix any errors that you find. Verify that the output is the same as it was earlier:

	Part 4 - Create a Function that Returns Data
	__1. Open function1.py in an editor.
	__2. Replace the current 'people' list with the following data structure:
	__3. Add a function to the file, after the employees variable and before the call to greet_team called get_team_members. The function should take a parameter named 'team' and return a list with the names of the employees on the team matching the one passed into the function. There are several ways to implement such a function. The code below shows one possible solution:
	__4. Add a line after this new function that calls it, passing in the value 'IT' and assigning the result to a variable named team_people
	__5. Modify the call to greet_team() and replace the 'people' parameter with 'team_people':
	__6. Save and run the file. Fix any errors that come up. The output you should get is:
	__7. Change the call for get_team_members and pass in 'HR' instead of 'IT'.
	__8. Save and re-run the file. The output you get should be:

	Part 5 - Using Variable Parameter Lists
	__1. Open function1.py in your editor.
	__2. Modify the greet_team method so that it takes a team name instead of an array of people. Inside the function it should call the get_team_members function and then iterate over the resulting list of names, calling hello() for each one. Also lets add a print statement before we start calling hello to show which team we are greeting:
	__3. Delete the following line from the file:
	__4. Edit the call to greet_team to pass in 'IT' instead of team_people:
	__5. Save and run the file. Fix any errors that you find. It should print out the following greetings:
	__6. Edit the greet_team method. Change the parameter so that it will accept a variable length parameter list. Inside the function that parameter will now be a list rather than a single team name. Loop over the parameter list and call the remaining code. The existing code will need to be indented further so that it appears in the loop block. The resulting greet_team function should look like this:
	__7. Save and run the file. Fix any errors that you find. It should still print out the following greetings:
	__8. Modify the call to greet_team to pass in 'HR' as well as 'IT':
	__9. Save and run the file. It should now be greeting both teams:
	__10. Close the Terminal.

	Part 6 - Review

	Lab 7 - Reading and Writing Text Files
	Part 1 - Reading from file
	__1. From the shell (not Python), execute the following:
	__2. Create a new script called sysacc.py and enter the following code:
	__3. Save, make it executable and run the script.
	__4. Let’s amend our code to use a with statement as follows:
	__5. Save and run the code. The first line of the file /etc/passwd should be displayed.
	__6. Amend your script as follows:
	__7. Run your script.
	__8. Let’s add the following if statement to our script:
	__9. Run the script. What happens?
	__10. Change the line:
	__11. Test the script.
	__12. Let’s add a for loop to read the file line-by-line: Mind the indentation!
	__13. Save and run the script. Fix errors as necessary.
	__14. Add or change the lines in bold to complete the script:
	__15. Save and run your script.

	Part 2 - (Time Permitting) Including root
	__1. Save and run your script.
	__2. Close the Terminal.

	Part 3 - Review

	Lab 8 - Functional Programming
	Part 1 - Read the Data File
	__1. Open a File Browser. There are many ways to do it: 1. You should find a File Browser icon on the desktop, double click on it. 2. From the menu, expand Applications > System Tools and click on File Browser.
	__2. Expand and copy the file below:
	__3. Navigate and paste the file into your work directory:
	__4. Open a Terminal.
	__5. Navigate into your work directory:
	__6. Open your text editor and create a script file named:
	__7. Enter the following code into the file:
	__8. Save the file and set executable permissions for it:
	__9. Run the program and fix any errors:
	__10. Add some code to verify that the file was successfully loaded:
	__11. Save and run the file. You should see:

	Part 2 - Report Contact Frequency By State
	__1. Take a look at the data file 'contacts.json'. Each contact has the following shape:
	__2. Lets analyze the data a bit. We'd like to know how many contacts there are per state. We could use a loop to do that but instead we use a combination of functional programming functions: map(), list() and Counter(). Add the following lines of code to the end of call_list.py:
	__3. Save and run the file. You should see the following line in the output (the values could be different depending on the content in contacts.json):
	__4. Modify your 'report of contacts per state' section in call_list.py to look like this:

	Part 3 - Create a Call List
	__1. Open your editor and create a new file named:
	__2. Add the following lines from earlier in this lab to retrieve the contacts from the contacts.json file:
	__3. Save the file and add executable permissions:
	__4. Run the file and fix any errors that come up. Running the file produces no output at this point:
	__5. Create a function called print_contacts that takes a dictionary of contacts as a parameter. Add this function to the end of your file:
	__6. Save test and debug the file. At this point it should print the call list ordered based on the order of contacts in the original data file.
	__7. Comment out the following line as shown here:
	__8. Create a new function called create_states_list that takes the contacts list as a parameter. You should be able to leverage the code created earlier in this lab. Add the function at the end of the call_list_by_state.py file:
	__9. Save and run the file. Fix any errors. The output at this point should be (the values could be different depending on the content in contacts.json)::
	__10. Comment out the following line as shown here:
	__11. Create a new function called contacts_for_state that takes a two letter state abbreviation and the contacts_list as a parameters. Add the function at the end of the call_list_by_state.py file:
	__12. Save and run the file. Fix any errors. The output at this point should be a list that includes only contacts for the given state.
	__13. Comment out the following line as shown here:
	__14. Create a new function called print_call_list_by_state that takes the contacts_list as a parameter, loops over the sorted state list and prints the call list for each state. Add the function at the end of the call_list_by_state.py file. Try it on your own before consulting the solution listed below. Keep in mind that your solution may differ and still return the same results:
	__15. Save and run the file. Fix any errors. The output at this point should be (the values could be different depending on the content in contacts.json)::
	__16. Close all.

	Part 4 - Review

	Lab 9 - The PySpark Shell
	Part 1 - Connect to the Lab Environment
	Part 2 - The Lab Working Directory
	__1. In the terminal window, type in the following command:

	Part 3 - Prepare the Input File
	__1. Enter the following command:
	__2. Enter the following command:

	Part 4 - Set an Environment Variable to Be Read in PySpark Session
	__1. Enter the following command:

	Part 5 - PySpark Help
	__1. Enter the following command to get the supported PySpark command options:

	Part 6 - Learn the Basics of PySpark Shell
	__1. Start the Python Spark Shell by executing this command (using the default settings, like the driver memory of 1024M):
	__2. Enter the following Python commands:
	__3. Enter the following command to check the application name:

	Part 7 - Getting Help
	__1. Enter the following command to get help on the sc.wholeTextFiles method:
	__2. Press q when done.

	Part 8 - Read In and Work With a Text File
	__1. Enter the following command:
	__2. Enter the following command:
	__3. Enter the following command:
	__4. Enter the following command to get the contents of the file (this command can get you an exception if you do not have enough memory allocated for your driver process, which is our PySpark Shell):
	__5. Enter the following command to get the first 10 records:
	__6. Enter the following commands:
	__7. Enter the following command:
	__8. Enter the following command:

	Part 9 - The Spark Web UI Console
	__1. Start the browser from the Lab Server desktop by clicking the Browser icon on the menu bar or the short-cut on the desktop.
	__2. When the browser starts, navigate to http://localhost:4040
	__3. Click the Environment tab to see the Java and Spark runtime and other system information.
	__4. Close the browser.
	__5. Switch back to the terminal running the Spark Shell and press Ctrl-D to terminate the PySpark Shell session.

	Part 10 - Reviewing the Saved RDD
	__1. Enter the following command:
	__2. Enter the following commands one after another:
	__3. Enter the following commands to see some content of both part-* files:

	Part 11 - Working Area Clean-up
	__1. Enter the following command:
	__2. Enter the following command:
	__3. Enter the following command:

	Part 12 - Ending the Working Session
	__1. Type in exit and press Enter to close your terminal window.

	Part 13 - Review

	Lab 10 - Data Transformation with PySpark
	Part 1 - Connect to the Lab Environment
	Part 2 - The Lab Working Directory
	__1. In the terminal window, type in the following command:

	Part 3 - Prepare the Input File
	__1. Enter the following command:
	__2. Enter the following commands one after another to create the destination folder on HDFS named ETL and upload the files.dat file there:
	__3. Enter the following command to verify the upload operation:

	Part 4 - Start the PySpark Shell
	__1. Start the Python Spark Shell by executing this command:

	Part 5 - ETL Operations with Spark
	__1. Enter the following command:
	__2. Enter the following command to load the file from HDFS into the Driver's memory:
	__3. Enter the following command:
	__4. Enter the following command:
	__5. Enter the following command:
	__6. Enter the following command:
	__7. You can accomplish this task with this command:
	__8. Enter the following command (the previous command without the take()):
	__9. Enter the following commands:

	Part 6 - Interface with the System Shell
	__1. Enter the following commands:

	Part 7 - Find Three Top Productivity Months
	__1. Enter the following commands:
	__2. Enter the following command:
	__3. Enter the following command:
	__4. Press Ctrl-D to terminate your PySpark REPL session.

	Part 8 - Working Area Clean-up
	__1. Enter the following command:
	__2. Enter the following command:
	__3. Enter the following command to remove all the content in cloudera's home directory on HDFS (don't forget /* at the end of the command):
	__4. Enter the following command:

	Part 9 - Ending the Working Session
	__1. Type in exit and press Enter to close your terminal window.

	Part 10 - Review

	Lab 11 - RDD Performance Improvement Techniques with PySpark
	Part 1 - Connect to the Lab Environment
	Part 2 - Workspace Preparation
	__1. Enter the following command:
	__2. Enter the following command:
	__3. Enter the following command:
	__4. When you are done viewing the file, press q to finish the less session.

	Part 3 - Start PySpark Shell
	__1. Start the Python Spark Shell by executing this command:

	Part 4 - RDD Caching
	__1. Enter the following commands to load the credit card transactions file:
	__2. Check if you can read the file:
	__3. Enter the following command to columnize log_rdd:
	__4. Enter the following command:
	__5. Enter the following commands (hit Enter after each line, and don't forget Python's Tab indentation):
	__6. Press Enter again.
	__7. Enter the following command to create a new RDD with transactions that are over 500 monetary units:
	__8. Enter the following command to change the log level to "INFO":
	__9. Repeat the command:
	__10. Enter the following command to see the lineage graph of our final RDD:
	__11. You should see the following output showing our RDD's lineage graph:
	__12. Enter the following command to find out how many over 500 transactions are there in our RDD:
	__13. Enter the following command:
	__14. Repeat the count command:
	__15. Enter the following command:
	__16. Repeat the count command once more:
	__17. Enter the following command:
	__18. Repeat the count command once more:
	__19. Enter the following commands:
	__20. Enter the following command to delete the file:
	__21. Repeat the following command:
	__22. Press CTRL+D to end your Spark session.

	Part 5 - Working Area Clean-up
	__1. Enter the following command:
	__2. Enter the following command:

	Part 6 - Ending the Working Session
	__1. Type in exit and press Enter to close your terminal window.

	Part 7 - Review

	Lab 12 - Spark SQL with PySpark
	Part 1 - Connect to the Lab Environment
	Part 2 - The Lab Working Directory
	__1. In the terminal window, type in the following command:

	Part 3 - Start Hive-related Services
	__1. Enter the following commands one after another (use Tab for file path auto-completion):
	__2. Test again the status for both services. If you get "Hive Metastore is dead and pid file exists" error in the hive-metastore status then you need to restart the VM. Contact your instructor if you are running remotely.

	Part 4 - Copy the hive-site.xml file to Spark's Configuration Folder
	Part 5 - Prepare the Input File
	__1. Enter the following command:
	The file has the following comma-delimited layout:

	Part 6 - Start the Spark Shell
	__1. Start the Python Spark Shell:

	Part 7 - Learn Spark SQL API for PySpark
	__1. Enter the following command:
	__2. Enter the following commands to tokenize rows in the rdd object:
	__3. Enter the following command:
	__4. Enter the following command (it is an array of StructField objects):
	__5. Enter the following command to combine all our DataFrame fields into one structure that, essentially, will be our schema:
	__6. Finally, we can create an instance of the DataFrame class with this command:
	__7. Enter the following command:
	__8. Enter the following command to check the structure of our data frame object:
	__9. Enter the following command for a more complete description of our schema:
	__10. Enter the following command:
	__11. Enter the following command:
	__12. Enter the following command for a more complicated query (do it in one line):
	__13. Enter the following command:
	__14. Enter the following command:
	__15. Enter the following command:

	Part 8 - Save a Data Frame
	__1. Enter the following command:
	__2. Start another terminal window and review the contents of the /home/cloudera/Works/df_as_json directory.
	__3. Close the second terminal.

	Part 9 - Read a JSON File
	__1. Enter the following commands:
	__2. Run the newly created data frame through a "smoke-on-the-water" test:
	__3. Press Ctrl-D to terminate your PySpark REPL session:

	Part 10 - Working Area Clean-up
	__1. Enter the following command:
	__2. Enter the following command:

	Part 11 - Ending the Working Session
	__1. Type in exit and press Enter to close your terminal window.

	Part 12 - Review

	Lab 13 - Repairing and Normalizing Data
	Part 1 - Environment
	Part 2 - Set up the Environment
	__1. Start the command prompt.
	__2. In the command prompt window that opens, create a new working directory c:Works and then change directory to it using this commands:

	Part 3 - Start and Work in a New Jupyter Notebook
	__1. In the command prompt, enter the following command to launch Jupyter Notebook App:
	__2. In the New drop-down, select Python 3 to create a new notebook:
	__3. Rename the notebook as Repairing and Normalizing Your Data Lab

	Part 4 - Create a Sample Data Set
	__1. In the currently active input cell, enter the following commands one after another pressing Enter after each line and Shift+Enter to submit the command batch for execution:
	__2. Enter the following commands in the new input cell:

	Part 5 - Get the Count of the Missing (NaN) Values
	__1. Enter the following command:
	__2. Enter the following command to drop the 3rd column:
	__3. Enter the following command:
	__4. Enter and execute the following commands in a new cell:
	__5. Enter the following commands:
	__6. Enter the following command:

	Part 6 - How to Normalize (Scale) Your Data
	Part 7 - Scaling and Normalization of NumPy Arrays
	__1. Enter the following commands:
	__2. Enter the following command to apply z-score normalization transformation:
	__3. Enter the following command:
	__4. Enter the following command:
	__5. Run the following commands and see if you can interpret the results stored in the xxx2 variables below:
	__6. Enter the following command:

	Part 8 - Scaling and Normalization of pandas DataFrames
	__1. Enter the following commands in a new code cell:
	__2. Enter the following command:
	__3. Enter the following command:
	__4. Enter the following command:
	__5. Enter the following command:

	Part 9 - Clean Up
	__1. Click the Save button in the toolbar.

	Part 10 - Review

	Lab 14 - Data Grouping and Aggregation
	Part 1 - Set up the Environment
	__1. In the New drop-down box in the top right-hand corner of the Jupyter page, select Python 3 to create a new notebook.
	__2. Rename the notebook as Data Grouping and Aggregation Lab

	Part 2 - The Sample Data Set
	Part 3 - Grouping and Aggregation Operations
	__1. In the currently active input cell, enter the following commands one after another pressing Enter after each line and Shift+Enter to submit the command batch for execution:
	__2. Enter the following commands in the new input cell to read the data set:
	__3. Enter the following command:
	__4. Enter the following commands (in one line):

	Part 4 - The Pivot Tables and Cross-tabulation
	__1. Enter the following commands:
	__2. Enter the following commands:
	__3. Enter the following commands:

	Part 5 - Data Filtering (for Review)
	Part 6 - Clean Up
	__1. Click the Save button in the toolbar.
	__2. In the menu bar, select File > Close and Halt

	Part 7 - Review




