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The purpose of this assignment is to create a Python application that consumes a RESTful web service.  The application will connect to an API, interrogate, and retrieve data from the endpoints in JSON format, using HTTP methods. The data will then be utilised in several ways, to be defined once a suitable API has been found. Careful consideration must be taken to research and selection of an API. Once this has been done, the scope and functionality of the application will be defined. The next step is to start coding the project, and to commit changes and updates regularly to an online repository. Testing will be performed and documented throughout the design lifecycle. This will be result in an efficient and robust application that demonstrates the use and principles of Python and unlocks the functionality of JSON and RESTful web services.
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[bookmark: _Toc156546027]Selecting a RESTful Web Service
The first API of interest was Met Office Data Point, but after exploring several HTTP requests with the Postman API platform, it was deemed too advanced for the scope of this project. Quite simply there were far too many objects and arrays to take advantage of in a relatively simple application. Google Maps and Twitter were overlooked for the same reason. Eventually www.openbrewerydb.org was deemed suitable. It is a relatively simple API with a manageable structure of objects and arrays, useful parameters to interrogate, and with sufficient information to develop a Python application around it.
The parameters to be included are:
· by_city: “city name”
· by_type: “brewery type” (Limited to micro, nano, regional, brewpub, or bar)
· by_dist:  “latitude”,”longitude”
· per_page: “5” Will be set to a default of 5.
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Figure 1: Exploring Open Brewery DB with Postman
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An online/remote repository has been created on https://github.com/leeseemonkey/ACCB5029-Ass2 . Changes and updates to the code will be committed to the repository to demonstrate version control. This allows a developer to view and document the progression and timeline of a project, with the benefit of being able to revert to previous versions should the need arise.
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Having explored the API, the application should include the following functionalities, allowing the user to search for a brewery based on:
· Location
· Brewery type
· Distance from a specified city
A menu system will also be required to navigate and select options.
The application will need to take user input, convert this to a url (which includes parameters), use this to query the API, and then parse the API’s response into a Python dictionary so the key–value pairs can be displayed in a user-friendly manner.
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Figure 2: The get_url() function
The get_url() function receives the variable url as an argument and uses the requests.get() method to send a GET request to that url. json.loads(response.text) parses the response (a JSON string) then converts it into a Python dictionary. The Python dictionary json_data is returned.
get_url() is called by both search_brew() and get_nearest() functions. Initially, the code in get_url() was present in both functions, which meant it repeated. Including them in a function allows it to be called many times and makes the code more efficient.
response.status_code, and response.reason provide the HTTP status code and more information on replies from the API. These can range from 100 to 599, but generally we are looking for successful responses (200-299) or client/server error responses (400 – 599).
requests.exceptions.RequestException is triggered only if the HTTP response is not successful.
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Figure 3: search_brew() function
search_brew() takes the url from the main menu and calls get_url(). The returned value, json_data, is a list of dictionaries. The main part of this function includes two nested for loops and a conditional statement. The first for loop iterates through the list of breweries, then iterates through each brewery’s key-value pairs. The .items() method returns a view object containing these pairs. Then, the if condition simply filters out any blank key-value pairs, and the ‘id’ key-values.
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Figure 4: get_nearest() function
get_nearest() is similar to search_brew() but does not take a url as an argument, and it provides return values. The purpose of this function is to accept user inputted city and 2 letter country codes and query a second API - https://api-ninjas.com/api/geocoding . The url (which includes an API key) is sent to get_url to be parsed and converted, with json_data the returned value. In this case the key-value pairs are the latitude and longitude for that location, which the function then returns. These key-values are passed via search_brew() and get_url() as parameters for the Open Brewery API to return a value based on distance from user specified origin point.
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Figure 5: Snippet of main_menu_option
The main purpose of main_menu_option() is to take user input as variables and include these in the GET request sent to the API. For example. elif == option 3: calls the get_nearest() function, receives the returned latitude and longitude, and includes those values as parameters in the url. The strings passed to search_brew() only include the parameters, as search_brew() holds the first part of the url within the function.
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Conclusion and Future Work

Unfortunately, the code is not as robust as intended. The testing table in Appendix C demonstrates that there are several failures which occur when unexpected input is provided. These should be caught with exceptions (such as try / except), but this could not be implemented on this occasion. More research into error handling and implementing this at an earlier stage while there are fewer lines of code would be beneficial.
A lot of time was spent trying to iterate through the Python key-value pairs. Although the functions in this application work, it is likely that there are more efficient ways of achieving this.
Overall, too much time was spent on implementing the menu and user options, whereas in future iterations there would be more focus on the code that queries the API and the functions and method that deal with libraries, lists, and key-value pairs.
Mistakes were made in GitHub while creating branches, which ended up with code being lost. This will be taken as a valuable lesson. In future it would be wise to be more concise and descriptive with the commits, as those added are vague and would not provide someone with the relevant information. It would also be beneficial to add commits more thoughtfully, for example when a new function is created. This would allow clear visualisation of the timeline of the code.
Ideally, this application  would perform all CRUD operations. In HTTP terms these are get, delete, patch, post, and put. There were few APIs that provided this functionality, but they were either behind a paywall, or would have required much more complex Python application to take advantage of them befittingly. With more experience, and a better understanding of the interaction between Python’s JSON and requests functions and dictionaries this could be achieved in a future version.




[bookmark: _Toc156546032]Appendix A – Python Code
import json
import requests


def get_url(url):
    try:
        response = requests.get(url)
        print("\nhttps status code: {0} - {1}".format(response.status_code, response.reason))
        json_data = json.loads(response.text)

    except requests.exceptions.RequestException as error:
        if error is not None:
            print("https error: {0}" .format(error))
            exit()
    return json_data


#  Main search function. Receives url from
def search_brew(url):
    base_url = "https://api.openbrewerydb.org/v1/breweries"

    json_data = get_url(base_url+url)

    print("\nLoading watering holes...")
    for brewery in json_data:
        for key, value in brewery.items():
            if brewery[key] is not None and brewery[key] is not brewery['id']:  # ignores blank and 'id' key-pair
                print(key, ": ", value)
        print("\n")
    print("-----End of results-----\n")


def get_nearest():
    city = input("Choose a city: ")
    c_code = input("Choose a 2 letter country code: ")
    api = "SLCojxErejjcKrDlee14xw==HjGimltRFWPEoGjO"
    url = "https://api.api-ninjas.com/v1/geocoding?city={0}&country={1}&x-Api-Key={2}&per_page=3".format(city, c_code, api)

    json_data = get_url(url)

    for latlong in json_data:
        for key, value in latlong.items():
            if latlong[key] is None:
                print("Location not found")
        by_lat = latlong['latitude']
        by_long = latlong['longitude']

        return by_lat, by_long


def main_menu():  # Displays the main menu options
    print("Welcome to BrewFinder - please select an option.\n")
    print("1. Pick a random brewery")
    print("2. Search by brewery location and type")
    print("3. Find your nearest brewery")
    print("4. Exit BrewFinder")


def main_menu_option(option):  # Handles main menu option selections

    if option == 1:
        print("Picking a random brewery somewhere, someplace...")
        search_brew("/random")

    elif option == 2:  # This will need some form of exception handling
        by_city = input("Pick a US city, or enter for all: ")  # .lower()  # api only accepts lower case for by_type
        by_type = input("Pick a brewery type: micro, nano, regional, brewpub, or press enter for all: ").lower()
        if by_type in ['Micro', 'Nano', 'Regional', 'Brewpub']:
            search_brew("?by_city={0}&by_type={1}" .format(by_city, by_type))
        else:
            print("Showing all results for: {0}".format(by_city))
            search_brew("?by_city={0}&per_page=5".format(by_city))

    elif option == 3:
        print("Choose a city and 2 letter country code:\n")
        by_lat, by_long = get_nearest()
        search_brew("?by_dist={0},{1}&per_page=5".format(by_lat, by_long))

    elif option == 4:
        print("\nThanks for using BrewFinder. Safe journey home")
        exit()

    else:
        print("Invalid: Option must be a number between 1 and 4\n")


while True:  # Runs main_menu() unless option 5 is selected (This calls exit())
    main_menu()
    try:
        option = int(input("\nChoose an option: "))
        main_menu_option(option)
    except ValueError:  # catches non number but needs to be between 1 and 4
        print("Invalid: Option must be a number between 1 and 4\n")
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Figure 6: Main menu with Option 1 selected
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Figure 7: Results of US city = Chicago and brewery type = Micro
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Figure 8: Closest brewery to Tokyo, JP (These are in South Korea)
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Figure 9: Invalid city entered - no error message.
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Figure 10: Searching for Berlin, JP. Application crashes and no error message.
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Figure 11: GitHub repository showing recent commits
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def get_url(url):
try:
response = requests.get(url)
print(*\nhttps status code: {8} - {1}".format( *args: response.status_code, response.reason))
json_data = json.loads(response. text)

except requests.exceptions.RequestException as error:
if error is not None:
print{*nttps error: {0}* .format(error))
exitQ)

return json_data
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def search_brew(url):
base_url = "https://api.openbrewerydb.ora/vl/breweries”

json_data = get_url(base_urL+url)

print(*\nLoading watering holes.
for brewery in json_data:
for key, value in brewery.itens():
if brewery[key] is not None and brewery[key] is not brewery['id']: # ignores blank and 'id’ key-pair
print(key, *: *, value)
print(*\n*)
print(*-----End of results--

--\n")
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def get_nearest():
city = input(*Choose a city: *)
c_code = input(*Choose a 2 letter country code: ")
api = "SLCojxErejjcKrDleeldxw==HjGimLtRFWPE0Gj0"
url = ("https://api.api-ninjas.com/vl/geocoding?city={8}&country={1}6x-Api-Key={2}sper_page=3"
|- format( *args: city, c_code, api))

json_data = get_url(url)

for latlong in json_dat
for Key, value in latlong.items():
if latlonglkey] is None:
print(*Location not found")
by_lat = latlong[‘latitude'] 1
by_long = latlong['longitude']

return by_lat, by_long
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€lif option == 2: # This will need some form of exception handling

by_city = input(*Pick a US city, or enter for all: *) # .lower() # api only accepts lower case for by_type

by_type = input(*Pick a brewery type: micro, nano, regional, brewpub, or press enter for all: *).lower()

if by_type in ['Micro’, 'Nano', 'Regional', 'Brewpub']:
search_brew("?by_city={6}&by_type={1}* .format( ‘args: by_city, by_type))

else:
print(*showing all results for: {o}".format(by_city))
search_brew("?by_city={6}&per_page=5".fornat (by_city))

€lif option == 3:
print(Choose a city and 2 letter country code:\n*)
by_lat, by_long = get_nearest()
search_brew("?by_dist={6},{1}&per_page=5".format( *args: by_lat, by_long))
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Choose an option: 2
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Choose an option: 3
Choose a city and 2 letter country code:

Choose a city: berlin
Choose a 2 letter country code: JP

nttps status code: 200 - OK
Traceback (most recent call last)
File "C:\Users\canni\ACCBS629-Ass2\NetProgAssignment2.py*, line 92, in <module>
main_menu_option(option)
File "C:\Users\canni\ACCB5629-Ass2\NetProgAssignment2.py*, line 77, in main_menu_option
by_lat, by_long = get_nearest()
TypeError: cannot unpack non-iterable NoneType object

Process finished with exit code 1
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