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[bookmark: _Toc156472553]1. Introduction
This report aims to provide reasons behind some of the key decisions and implementations in the python project. The reasons why particular RESTful services were used rather than others will be discussed and the shortfalls and limitations of the final release. The target of this programming project was to make an application that allowed a user to enter any UK postcode and then receive accurate real-time weather information. 

[bookmark: _Toc156472554]2. GitHub Link
https://github.com/Daniel-1108/Network-Programmability-Assignment

[bookmark: _Toc156472555]3. Lessons Learned: Weather API
When attempting to use the original weather API, api.met.no, unique problems were encountered. Before implementing any code for this application, both APIs were tested within the application Postman to examine how the data is stored and to ensure the correct functionality of the API. After the testing in Postman was successful, the APIs were implemented within the application. After the implantation was complete, rather than receiving a JSON file when the API was called, the error message in figure 1 was received. Upon further research it was discovered that while the API was free to access, certain programming languages had special requirements to protect the API from mass calls which effectively becomes a denial-of-service attack. 
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Figure 1 - Error message from the API call.
Although it was still possible to use the API using workarounds that were outlined on the API’s website, the decision was made to use a different API that did not have these restrictions and requirements. As such, api.open-meteo.com was used as a replacement. While this API did have less functionality, providing less data that the original API; open meteo would still be able to provide the service that was required for the application. 
[bookmark: _Toc156472556]4. Lessons Learned: Postcode API
Missing data within the Postcode API led to issues in particular scenarios for my application. As detailed in the screenshot below, some postcodes did not have filled out data; including latitude and longitude which is critical for the application to function. 
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Figure 2 - Example of a postcode with missing data using the Postman application.
To prevent this from causing issues for the user, the code in figure 3 was used. The data being null within the API allowed for the If Not statement to be used to determine if a latitude or longitude was present. This has been highly effective and from testing has not caused any false positives. 
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Figure 3 - Code snippet of the latitude and longitude error checking.
[bookmark: _Toc156472557]5. Implementation
The implementation of the user entered postcodes provided some difficulties as if the users entered an invalid postcode, or a postcode the API did not recognise, the application would not work as intended or crash. To prevent this from happening, the code in figure 4 was used. The code makes use of the try-except functionality, making use of the Key Error exception which is when there is an issue when interacting with a key within a dictionary. 
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Figure 4 - Code snippet of the error checking implementation for the user inputted postcodes.
This implementation works so well as when an incorrect postcode is entered, the API will not be able to provide a populated JSON file and instead will return nothing, this won’t initially cause the error but is the root cause. The application will then attempt to read the result key but won’t be able to due to the variable being empty. This causes the key error, and the exception will prevent the application from crashing. This is a simple error checking that has prevented all crashes whilst not having to check the format or check if it is a valid postcode within the UK, which would be much more complex.
One of the major functional differences between the user entered postcodes and the randomly entered postcodes is highlighted in figure 5. If the postcode that is randomly generated happens to be one of the small few that does not have a latitude or longitude, rather than exiting out of the code and making the user re-choose an option, the application will just generate a new postcode until one works. The user does not receive a warning message or notification that this process is happening and may not even realise when the issue arises. The lack of an error message is intended to reduce stress on the end user as the application is working well within the intended specifications. 
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Figure 5 - Code snippet of the similarities and differences between a user entered postcode and a randomly generated postcode.
[bookmark: _Toc156472558]6. Conclusion
With hindsight from completing this project, testing the API successfully works within the application should be the highest priority. Testing the API in python after implementing other parts resulted in a lot of wasted time, such as creating the weather.json which ended up not being necessary for the final application due to the change in weather APIs. 
While researching the Postcode API, the random postcode functionality was discovered. This functionality was not originally planned for use within the application; however, it became incredibly useful for testing and a key feature for the final implementation. 
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2 "status": 200,

3 "result": {

4 "postcode": "JE1 OFS",

5] "quality": 9,

6 "eastings": null,

7 "northings": null,

8 "country": "Channel Islands",

9 "nhs_ha": "Jersey Health Authority",
10 "longitude": null,
11 "latitude": null,
12 "european_electoral_region": null,
13 "primary_care_trust": "(pseudo) Channel Islands",
14 "region": null,
15 "lsoa": null,
16 "msoa": null,
17 "incode": "OFS",
18 "outcode": "JE1",
19 "parliamentary_constituency": null,
20 "admin_district": "Channel Islands",
21 "parish": null,
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# Checks for valid longitude or latitude

if not data['longitude'] or not data['latitude']:
error_message (1)
return False
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# Attempts to look up the user inputted postcode
try:
# Concatenated the inputted postcode to the end of the api request
r = requests.get("https://api.postcodes.io/postcodes/" + input_postcode)
data = r.json()
data = data['result']
# A key error will occur if an incorrect postcode is input
except KeyError:

error_message(3)
return False
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# Functionality for user inputted postcodes
if user_input ==
postcode_input = input("Please enter the postcode you would like to lookup: ")
data = user_postcode(postcode_input)
# Forces the user to restart if there are any errors
if not data:
return False
weather_lookup(data)
# Functionality for randomly generated postcodes
elif user_input ==
data = random_postcode()
if not data:
data = random_postcode()
weather_lookup(data)
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https://api.met.no/weatherapi/locationforecast/2.0/compact?lat=51.623459&lon=-0.7158
403 Forbidden
User-Agent header python-requests/2.31.0 is not allowed, use a unique identifier

Process finished with exit code 0




