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[bookmark: _Toc134168476]Abstract

Application programming interfaces (APIs) have grown hugely in popularity and use over the last decade or so.  An API allows one service or product to interface or communicate with other existing services in order to gain access to data or information.  The API is the intermediary meaning that the requesting service does not need to understand how the responding system or service is implemented.  The requesting service uses the API interface to access the specific data that it requires from another, separate, service.
Python is a popular choice of programming code to use to build applications that interact with API interfaces.  This project demonstrates an example use of both python coding of an application and a typical REST API, MapQuest.  

[bookmark: _Toc134168477]Introduction

This report details a project that the team undertook as part of the Network Programmability topic at University of Wales Trinity St David (UWTSD).  It involved forming a team of four people from the course and initially familiarising each other with our skills, abilities and interests.  From the early discussion, team roles were assigned to each member.
The goal of the project was to use a basic Python application that uses a REST API to extract information from the MapQuest directions API and develop it to introduce additional functionality. This report details the final application functionality and how it was developed using agile project development and various technical tools.
 The final revision of the Python code is in an embedded ‘py’ file in Appendix 5.4



[bookmark: _Toc134168478]Part A – The Project

The end result Python-based application was developed from a basic application using MapQuest REST API to include additional features.  Screenshots showing the output out of the application from the different phases of the project are shown below.
[bookmark: _Toc134168479]The Basic Application
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[bookmark: _Toc134168305]Figure 1: Output from the original python code.
This figure shows the original application, that uses the MapQuest REST API, that was built and tested prior to the development of the later revisions of the code.
[bookmark: _Toc134168480]Phase One
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[bookmark: _Toc134168306]Figure 2: Output from the first revision of the python code.
[bookmark: _Hlk134106626]The first revision of the application expands on the original code to include full turn-by-turn directions.  The summary information is still included in the out, as seen above.

[bookmark: _Toc134168481]Phase Two
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[bookmark: _Toc134168307]Figure 3: Output from the second revision of the python code.
The second revision of the application adds a break reminder to the detailed directions.  The purpose is to remind the driver to take a break after every two hours of driving.


[bookmark: _Toc134168482]Part B –Project Activity Sheet
[bookmark: _Toc134168483]Stage 1 – Introduction and Team Formation

[bookmark: _Hlk130809348][bookmark: _Toc134168484]Team Name: “Team Unknown”

[bookmark: _Toc134168485]Team Member Roles
Below is the list of roles we discussed and assigned.
	
	Name
	Skillsets, Interests

	Facilitator
	Kes Sumner
	Security Architect. Interest: running

	Recorder
	Carys Newing
	Cyber Security Analyst. Interest Forensics

	Team Member
	Sam Jackson
	Cloud Computing, Power Platform and Security, Interest Food

	Team Member
	Peter Holdstock
	Desktop Support, Interest Aviation


[bookmark: _Toc134168308]Figure 4: Team roles.

[bookmark: _Toc134168486]Ice-breaker Questions
At the team initiation meeting we discussed the below ice-breaker questions and answers.
	Question
	Kes
	Carys
	Pete
	Sam

	You're trapped in the last TV show/movie you watched. What show are you stuck in and will you survive?
	Matrix.
Of course!
	Aggretsuko. Yes I'd probably survive
	Homes under the Hammer! Yes, I would be able to survive
	Rabbit-Hole – Properly not.

	You've magically gained a skill to perfectly cook any cuisine, what cuisine would you choose?
	Sainsbury's Meal Deals
	Japanese
	Italian
(Especially Pizza)
	Tia Food

	If you could see any band, who would you see?
	Metallica
	As December Falls
	Scouting for Girls
	Pink Floyd

	What's your favourite ice cream?
	Raspberry
	Hazelnut
	Vanilla
	Vanilla


[bookmark: _Toc134168309]Figure 5: Ice breaker questions.
[bookmark: _Toc66958773][bookmark: _Toc66959200][bookmark: _Toc134168487]Stage 2 – Agile Team Formation

Team name: “Team Unknown”
Scrum Leader: Kes Sumner

[bookmark: _Toc134168488]Scrum Leader Selection
There was a group discussion about who would be interested in doing the role and who each member thought would be capable. There was a preference within the team for Kes to pick up the role as he is considered to be organised, is approachable for any issues or assistance and keen to progress work in an agile manner.
[bookmark: _Toc134168489]Agile team roles
The only other role assigned is the facilitator for notes, arranging workability and assigning tasks through applications such as Teams and Trello with approval from the scrum leader. Carys volunteered for the role and has been excellent at the facilitating function, sharing documents, organising access appropriate to various toolsets etc.
[bookmark: _Toc134168490]Communication Tools
Some of the tools/methods for communication used by the project team.
	Tools
	Purpose

	Microsoft Teams
	To communicate and facilitate team working remotely

	Microsoft SharePoint and OneDrive
	To share files related to the groupwork for easy access via mobile or laptop devices

	In person
	To communicate and facilitate team working in person

	Trello
	To Structure tasks needed to be complete


[bookmark: _Toc134168310]Figure 6: Communication tools used.


[bookmark: _Toc134168491]Stage 3 – Implementation

[bookmark: _Toc134168492]Option Selection Reasoning
As we are all on the Digital Degree Apprenticeship (DDA) pathway and work alongside the university course, and time available as a group is limited, we opted to create a program for use with MapQuest API. This helped provide the team with a foundation platform to start with and to build ideas off and as our team has a good fundamental understanding of python programming this was better suited for our team skills. 
[bookmark: _Toc134168493]Application and Deliverables
As aforementioned we are basing our API in MapQuest API and from investigating the currently available APIs for MapQuest, we decided to set our goal as printing the full turn-by-turn directions from the “from destination” to the “to destination”.
An additional goal will be to advise for waypoints to be set if the journey time is over 130 minutes as typically a driving rest is recommended after 2hrs of driving. This will force the user to set a stopping point until there is no more than 2hrs between each stop.
[bookmark: _Toc134168494]Team member roles and skillsets

	Team Member
	Role/ Knowledge/ Skillset

	Kes Sumner
	Facilitator |   Basic coding, API and documentation. 

	Carys Newing
	Recorder | basic knowledge of python and Github 

	Pete Holstock
	Team Member |    Basic Knowlegde of Python

	Sam Jackson
	Team Member | Basic Knowledge of API and Python.


Figure 7: Team roles and skills.


[bookmark: _Toc134168495]Project Plan
For the project, research is the first element as it allows us to identify the API’s that already utilise MapQuest to ensure that our API will be different.
Once research was complete, we brainstormed concepts that were viable and set goals for the project. We then will utilise agile sprints for regular contact and a Trello board to track tasks and their progression as well as any problems that are encountered.
The final elements will consist of the regular testing and the development cycle which fits in quite well with the agile sprint sessions.
[bookmark: _Hlk134163329][bookmark: _Toc134168496]GitHub Repository
The GitHub repository used for the project is here: https://github.com/FindoGask9/NP-CW1
GitHub was used in conjunction with the local Git application in order to manage version control and allow us to go back to specific points in time prior to code updates.  
A branch was created each time a new function was being worked on to allow parallel coding and to protect the original code in the master branch.  Some team members were invited from one of the group’s GitHub accounts to collaborate on the coding work in the dedicate repository.  A standard pattern was followed once the initial code was local committed and pushed to the GitHub instance:
•	Ensure that the current area is clean.
•	Get (pull) the latest version from the remote. Avoids merging issues later.
•	Create a new local branch. 
•	Edit files and make changes. 
•	Add the changed files to the staging area.
•	Make new commit (merge).
•	Push changes up to the remote.

[bookmark: _Toc134168497]List of future enhancements
Some of the more interesting ideas for future enhancements for extending the code utilising the MapQuest API, which were generated via group discussion, include the following:
•	Integration of a Graphical User Interface (GUI) map which would enable the application to be more accessible and usable. 
•	Add the capability for walking /running routes to allow for non-drivable routes and give distances and times for runners and walkers.  This could include some other statistics such average calories used over the distance based on some standard calculations.
•	Verbal directions was another suggestion, would require quite a bit of thought around how that would need to be used and controlled.
•	Adding avoidance options such as toll roads and motorways, would be an easier element to add as we would change the request to query with the different avoidance options. 
•	Speed camera notifications, this would include the locations of speed cameras along the queried route.


[bookmark: _Toc134168498]Stage 4 – Reflection/Conclusion

[bookmark: _Toc134168499] Individual Reflection

Although the team structure has remained the same throughout the project, I found this group work assignment very challenging.  As all team members are DDA students, and so working full time, it was very difficult to gain the commitment of a couple of the team members to spend time together as a team.  We ended up doing a considerable amount of the work at the very end of the timescale due to this which I found quite stressful.
My main contributions to the work were acting as the scrum master and trying to coordinate the team resources and workloads.  On the actual work execution side, I did most of the Python design/coding work and most of the Git/GitHub preparation and usage.
One of the main things that I learned from this project is that programming is a lot more involved and complex than just writing code.  There are many other aspects to be considered, planned and completed, before you even start writing code such as assigning roles and responsibilities to each team member, requirements gathering, design work and so on.
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Appendices

[bookmark: _Toc134168501]Project GitHub Repository

We ended up utilising GitHub Desktop as we all found this easier to work with than the command line/terminal version of Git.
[image: Text

Description automatically generated][bookmark: _Toc134168312]Figure 8: The GitHub client application.



[bookmark: _Toc134168502]Testing the Application

[bookmark: _Toc134168503]Positive Testing
We have tested expected inputs, for example correct standard Postcodes (a standard 7-character and 6-character) alpha numeric postcode) and the API outputs the correct results. We have fact checked the results with another direction tool (Google Maps). 
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[bookmark: _Toc134168313]Figure 9: Test results for positive testing.
[bookmark: _Toc134168504]Negative Testing
When API is presented with an incorrect postcode the results are as follows:
[image: Text
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[bookmark: _Toc134168314]Figure 10: Output from incorrect post code being entered.
This could be improved up on by testing the MapQuest API call result for an unsuccessful return code and handling it appropriately using python code.
[bookmark: _Toc134168505]Boundary Testing
This is the testing of extreme acceptable values, for example postcodes are at the furthest points of the UK. Testing showed no errors as shown below:
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[bookmark: _Toc134168315]Figure 11: Boundary testing.
[bookmark: _Toc134168506]Load Testing
Due to the limitations of members of the group the largest load that could be tested was four unique users requesting the API at once, the outcome of this was no impact to service. No screenshot evidence needed.  


[bookmark: _Toc134168507]Trello

Trello was used as a kanban board as part of the agile development cycle. The board used can be found here: https://trello.com/invite/b/Ge8udJy7/ATTIe076a4b072242c972a6ce5147bc88d824510962C/network-programmability
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[bookmark: _Toc134168316]Figure 12: The Trello board used during the project.

[bookmark: _Toc134168508]Python Code

The final revision of the Python code is in this ‘py’ file:
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~ MapQuest project
C:\Users\Kes\PycharnProjects\Kes_python\venv\Scripts\python.exe "C:/Users/Kes/PycharnProjects/Kes_python/Current/MapQuest project.py”
Please enter name or postcode of starting location (q to quit): CF33 4SE
Please enter name or postcode of destination location (q to quit): Swansea
APT Status: 6 = A successful route call

Directions from CF33 4SE to Swansea
Trip Duration: 00:22:27
Miles: 16.2998

Please enter name or postcode of starting location (q to quit): g

Process finished with exit code 0
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Mapquest v3
Name or postcode of starting location (q to quit): CF33 4SE

Name or postcode of destination location (q to quit): Swansea

URL: https://www.napquestapi.con/directions/v2/route?key=Ro0iZ3xqLKBPI1iBVOETbIpEIFUXSTEFron=CF33+4SERto=Suansea
APT Status: 6 = A successful route call.

Directions from CF33 4SE to Swansea
Trip Duration: 00:22:27

Miles: 16.2998

Head north on Greenacres. 6o for 0.1 mi.

Turn right onto Ty-Draw Lane. Go for 253 ft.

Turn 1eft onto Porthcawl Road. Go for 0.1 mi.

Take the 3rd exit from roundabout onto A4229. 6o for 0.5 mi.

Take the 1st exit from roundabout onto M4 toward Port Talbot. 6o for 10.6 mi.
Take exit 42 toward Swansea/Abertawe onto A483. 6o for 1.1 mi.

Keep left onto A483. 6o for 3.6 mi.

Keep right toward New Cut Road/A483. Go for 79 ft.

Turn right onto New Cut Road (A483). Go for 272 ft.

Keep left. Go for 0.1 mi.

Continve toward Strand. Go for 0.1 mi.

Turn 1eft onto Strand. Go for 56 ft.

Arrive at Strand.

Name or postcode of starting location (q to quit):
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Mapquest va (1
C:\Users\Kes\PycharnProjects\Kes_python\venv\scripts\python.exe "C:/Users/Kes/PycharnProjects/Kes_python/Current/Mapquest vé.py"
Name or postcode of starting location (q to quit): Bristol
Name or postcode of destination location (q to quit): Stoke

URL: https://www.napquestapi.con/directions/v2/route?key=R00iz3xQ1kBPI1iBVOE7biplEIFUXSNt&Frol

AP Status: 0 = A successful route call

Directions from Bristol to Stoke

Trip Duration: 62:09:17

Miles: 128.6058

Head toward Narrow Lewins Mead on Lewins Mead (A38). Go for 8.4 mi.

Take the

3rd exit from St James Barton Roundabout roundabout onto Bond Street (A4844) toward (W32)/(M4)/Temple Meads Train Station/(M5). Go for 8.4 mi.

Keep left onto Newfoundland Way (A4832) toward Frenchay/Easton. Go for 0.4 mi.
Keep right onto M32 toward (M4)/(M5). Go for 4.4 mi.

Take the

exit toward South Wales/Midlands/(M5) onto M4. Go for 2.7 mi.

Keep left toward The South West/Bristol (West)/The Midlands/Gloucester. 6o for 6.2 mi.
Keep right toward The Midlands/6loucester. Go for 0.7 mi.

Continve

on M5. 6o for 81.1 mi.

Keep left onto M6. Go for 8.6 mi
Keep right onto M6. 6o for 24.1 mi.

You've been driving for over 2 hours, please take a break

Take exit 15 toward Stoke-on-Trent. Go for 0.4 mi.

Take the

2nd exit from roundabout onto Queensway (A500) toward Stoke-on-Trent/Stone/(A34)/Uttoxeter/(A50). 6o for 1.7 mi

Keep right onto Queensway (A560) toward Nantwich/City Centre (Hanley)/(A5066). Go for 0.9 mi.
Take ramp toward Ashbourne/(A52)/City centre (Hanley)/(A5606)/University Hospital. 6o for 0.4 mi.
Turn right toward Ashbourne/AS2. Go for 207 ft.

Continve
Take the
Take the
Take the
Take the

on City Road (A52). Go for 0.2 mi.

1st exit from roundabout onto Leek Road (A52) toward Ashbourne/Leek/(A53)/6th Form College/Staffordshire University/Stoke-on-Trent College. 6o for 1.1 mi.
1st exit from roundabout onto Lichfield Street (A50) toward City Centre. Go for 0.5 mi.

3rd exit from Victoria Roundabout roundabout onto Potteries Way (A58). Go for 0.1 mi.

1st exit from Botteslow Roundabout roundabout onto Potteries Way (A58). Go for 8.4 mi.

Turn left toward Town Road/B5647. 6o for 325 ft.

Take the

2nd exit from roundabout onto Town Road (B5047). 6o for 525 ft.

Arrive at Town Road (B5047).

Name or postcode of starting location (q to quit):
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* Mapquest v4 (1)
4 C:\Users\Kes\PycharnProjects\Kes_python\venv\Scripts\python.exe "C:/Users/Kes/PycharnProjects/Kes_python/Current/Mapquest vé.py"
4 MName or postcode of starting location (q to quit): 211 22Z
Name or postcode of destination location (q to quit): Cardiff
URL: https://www.mapquestapi.com/directions/v2/route?key=R00iZ3xQ1kBP91iBVOE7bIplEiFUXSMt&From=2211+27Z6t0o=Cardiff
Traceback (most recent call last):

File "C:\Users\Kes\PycharmProjects\Kes_python\Current\Mapguest v4.py", line 18, in <module>

full_directions = json_datal’route’ ][ legs'1(0][ maneuvers’]

KeyError: 'legs’

Process finished with exit code 1




image6.png
7, Mapquest v4 (1)
\Users\Kes\PycharnProjects\Kes_python\venv\Scripts\python.exe "C:/Users/Kes/PycharmProjects/Kes_python/Current/Mapquest vé.py"
Name or postcode of starting location (q to quit): KWI 4YX
Name or postcode of destination location (q to quit): TRI9 6J8
URL: https://www.napquestapi.con/directions/v2/route?key=Ro0iZ3xqLKBPI1iBYOETbIpLEIFUXSITEFrom=KI1+4YXEt0=TR19+6J8
APT Status: 6 = A successful route call.

+
+

L

Directions from KWL 4YX to TR19 638

Trip Duration: 14:05:53

hiles: 838.5305

Head southeast. 6o for 384 ft.

Turn right onto A99. 6o for 13.3 mi.

Turn Left onto Dunnet Square (A99). Go for 3.2 mi.

Take the 2nd exit from roundabout onto CLiff Road (A99). 6o for 16.9 mi.
Continue on A9. 6o for 17.6 mi.

Take the 1st exit from roundabout onto A9. Go for 32.2 mi.

Take the 1st exit from Meikle Ferry Roundabout roundabout onto A9. Go for 6.1 mi.
You've been driving for over 2 hours, please take a break!
Take the 2nd exit from Nigg Roundabout roundabout onto A9. Go for 16.5 mi.
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MapQuest project code.py


MapQuest project code.py
import urllib.parse

import requests



# URL address for MapQuest directions API.

main_api = "https://www.mapquestapi.com/directions/v2/route?"

# API key to allow access

api_key = "R00iZ3xQlkBP9liBv0E7bjplEiFuXSmt"

break_time = 0

# Repeat loop until user enters q or quit to end program.

while True:

    orig = input("Please enter name or postcode of starting location (q to quit): ")

    if orig == "quit" or orig == "q" or orig == "q":

        break

    dest = input("Please enter name or postcode of destination location (q to quit): ")

    if dest == "quit" or orig == "q" or orig == "q":

        break



    # Forms the URL to query for the MapQuest API using the authentication key for the directions.

    api_url = main_api + urllib.parse.urlencode({"key": api_key, "from":orig, "to":dest})

    # Calls the URL to retrieve the JSON data for the route directions and stores a status code for the API call.

    json_data = requests.get(api_url).json()

    json_status = json_data["info"]["statuscode"]

    # Query the API JSON reponse for the

    full_directions = json_data['route']['legs'][0]['maneuvers']



    # If the status call is 0 (successful response) print message and proceeds to output the required information.

    if json_status == 0:

        print("API Status: " + str(json_status) + " = A successful route call.\n")

    print("=============================================")

    # Prints the journey summary information

    print("Directions from " + (orig) + " to " + (dest))

    print("Trip Duration: " + (json_data["route"]["formattedTime"]))

    print("Miles: " + str(json_data["route"]["distance"]))

    # Print out full detailed turn-by-turn directions

    for direction in full_directions:

        print(direction['narrative'])

    print("=============================================")

    print()

    # Print out full detailed turn-by-turn directions

    print("Full detailed directions from " + (orig) + " to " + (dest))

    for direction in full_directions:

        print(direction['narrative'])

        # Calculate time btween breaks and if 2 hours or more, recommend a break.

        break_time = break_time + direction['time']

        if break_time > 7200:

            print("========== You've been driving for over 2 hours, please take a break! ==========")

            break_time = 0

    print("=============================================")


