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About
The Informatics Large Practical is a 20 point Level 9 course which is available for Year 3 undergraduate
students on Informatics degrees. It is not available to visiting undergraduate students or students in
Year 4 or Year 5 of their undergraduate studies. It is not available to postgraduate students. Year 4,
Year 5 and postgraduate students have other practical courses which are provided for them.

Scope
The Informatics Large Practical (ILP) is an individual practical exercise which consists of one large
design and implementation project, with two coursework submissions.

The general aim of ILP is to familiarize you with current state-of-the-art techniques and methodolo-
gies used in software engineering as well as providing you with a sound foundation for your own future
software engineering work. To achieve this, you will have lectures where more general information
is taught (including some topics you have had in the past as a refresher), and lectures where more
programming related things are discussed.

As usual, the lectures serve as information provisioning, whereas tutorials and Q&A are there to help
you achieve your course works and explain some topics in more detail.

Coursework 1 (CW1) involves creating a new project with the help of a provided JAR-file, imple-
menting some fundamental components of the project. In addition, an essay has to be written, where
you have to reason about design and planning decisions for the next phase, as well as some general
questions based on lecture contents. The main focus is to make sure you can plan and design your
work, understand what you are doing in which order, with which impact and especially why

Coursework 2 (CW2) is the implementation of the entire project together with a small report on
the implementation and decisions made.The main focus is on programming and implementing your
solution

Please note that the two coursework are not equally weighted. There is no exam paper for ILP so to
calculate your final mark out of 100 for the practical just add together your marks for the coursework.

Coursework Out of Weight Consists of
Coursework 1 25 25% Essay (2/3) and small programming task (1/3 of the mark)
Coursework 2 75 75% Essay (1/3) and large programming task (2/3 of the mark)
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How to get started
We know, everybody hates reading manuals, but you really should read this section to
avoid asking the same questions on Piazza. In addition, it will make your life easier as
well

General project setup
In this project you are creating a Java application which is built using the Maven build system. We
will begin by using IntelliJ IDEA to create the project structure.
If you are working on your own laptop you should begin by downloading IntelliJ IDEA, if you do
not already have it. Download it from https://www.jetbrains.com/idea/download/. On DICE,
IntelliJ IDEA is available via the ideaIC command.

— ⋄ —

Next, create a new Maven project in IntelliJ IDEA by choosing File → New → Project . . . , and
choosing Maven Project as the option. If you have downloaded Java 18 but not yet used it in IntelliJ
then use the Project SDK dropdown and choose Add JDK . . . to add it now. This will set Java 18 as
the value for Project SDK.

— ⋄ —

Check the option “Create from archetype . . . ” and choose org.apache.maven.archetypes:maven-archetype-
quickstart. (There will be other archetypes in the list named quickstart; be sure to get the one which
has the prefix org.apache.maven.archetypes.)

— ⋄ —

On the next page, edit the Artifact Coordinates and fill in the options as shown below:
Group Id: uk.ac.ed.inf

Artifact Id: PizzaDronz
Version: 1.0-SNAPSHOT

On the next page leave the values as they are and click “Finish". Your project will be created.

— ⋄ —

You should now have a working Maven project structure. Note that there are separate folders for
project source and project tests. Note that there is an XML document named pom.xml where you can
place project dependencies. Two Java files have been automatically generated for you: App.java and
AppTest.java.

Setting up a source code repository
(This part of the practical is not for credit, but it strongly recommended to help to protect you against
loss of work caused by a hard disk crash or other laptop fault.)

— ⋄ —

In the Informatics Large Practical you will be creating Java source code files and Maven project re-
sources such as XML documents which will form part of your implementation, to be submitted both
here and in Coursework 2. We recommend that these resources be placed under version control in
a source code repository. We recommend using the popular Git version control system and specifi-
cally, the hosting service GitHub (https://github.com/). GitHub supports both public and private
repositories. You should create a private repository so that others cannot see your project and your
code.

https://www.jetbrains.com/idea/download/
https://github.com/
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— ⋄ —

Check your current Maven project into your GitHub repository. Commit your work after making
any significant progress, trying to ensure that your GitHub repository always has a recent, coherent
version of your project. In the event of a laptop failure or other problem, you can simply check out your
project (e.g. into your DICE account) and keep working from there. You may have lost some work,
but it will be a lot less than you would have lost without a source code repository. A tutorial on Git
use in IntelliJ is here: https://www.jetbrains.com/help/idea/set-up-a-git-repository.html

IlpDataObjects.jar as provided jar file
To make your development experience as pleasant as possible, we have provided a base library (Ilp-
DataObjects.jar) to download in Learn. Should you like the source-code (or use the project as such
in your IDE), you can clone it from github (https://github.com/mglienecke/IlpDataObjects as
well.

The principal idea is:

• download the IlpDataObjects.jar repository (which is the core ILP library you will use 1)
from the Learn page (Assessment instructions) into your solution directory (or a sub-directory
of that)2

• reference it simply in any project you are using as a dependency

• start coding (with everything set up) in your repository

As there are many different IDE environments and even within one environment like IntelliJ (which
we are using here) several options, your approach might look different.

A typical usage of this jar file in a test project could look like:

.
Image with IntelliJ Module Settings with a dependency to the jar

As you can see the jar is referenced as a dependency and you can compile and run everything.

1containing some interfaces and usable base classes
2this way usually you will have no security issues as leaving it somewhere else might prohibit execution

https://www.jetbrains.com/help/idea/set-up-a-git-repository.html
https://github.com/mglienecke/IlpDataObjects


School of Informatics — Informatics Large Practical — 2023–2024 4

Testing your setup
To test your setup just use by means of instantiating e.g. an order any type from the jar and if
you can compile you should be fine to go. Keep in mind that you cannot run the IlpDataObjects.jar
directly as it does not contain a main entry point (so nothing to start) - you will need to create your
own project around it and just use a class / interface from it.

Some words about lectures, marking, auto-testing and essays
As software engineering changes, so does ILP. In the last years ILP was mainly a coding course, where
you got some specific instructions (this document), implemented some classes and got some result.
This no longer serves the purpose; You should be able to reflect what you are doing, to communicate
these reflections in a written form, and then - after creating proper planning - implement the features
necessary, including test-cases.

To address these issues, several changes were made to the ILP lecture structure, which are outlined
below:

• There will be several lectures which cater more towards general software engineering terms and
technologies like i.e. requirements engineering, design (including a refresher in UML), project
management, testing, etc.
These will be mostly in the beginning of the semester to give you the necessary backup and
knowledge for further tasks;

• In addition, several programming specific lectures will cover more advanced topics like i.e. object
oriented design issues, JSON and REST-server-access, new Java features like streams, lambda
functions, etc.;

• as containerization and REST-access often come together nowadays (as natural twins in a way),
there will be some lectures about these topics as well

Marking is always a difficult topic in such large a course and especially to have the right balance
between pure coding marks and marks for your insights (in terms of essays). Many of you (usually the
ones who are rather enjoying development), are often not too keen on essay writing and vice versa.
Yet the balance is important, now and in a later job as well. Very often you will hit a wall where you
have to argue for something - a change, a new feature, a pay-rise, whatever. These arguments and
reasoning will be in written form as well, and then it pays out to have a sound basis for that.

Therefore, we are trying to balance marking in a way that:

• around 40 - 45% of the final mark will be dedicated to essay skills

• 55 - 60% to coding. This again is broken down in a larger part for auto-testing and a smaller
part for individual checks like code-structure, comments, etc.

As you can see, auto-marking will be a large part of your final mark. The benefit of auto-marking
is that there is no unconscious bias, no personal preferences of style or form - just rules which have
to be fulfilled. So we tried extremely hard (learning from the 2022 course as well) to have all this as
smooth as possible for you.

We will provide a web-site where you will be able to upload your developed and generated jar and the
test result will be a PDF file, which you have to submit together with your solution. You will be able
to attempt several times and each time all tests will run again, producing a new result. The results
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will contain how many tests were passed and which failed (yet now why, to not give too much away)
- allowing you to streamline your work. Should you have additional questions you should attend the
tutorials and Q&A.

To get you used to auto-marking, coursework 1 will only consist of essay and auto-marking (with a
very low impact on the final mark).

Specifications for CW1 and CW2 (programming task and essay)
As CW1 and CW2 change more often than the underlying specification (this document), we decided
to separate the detailed specifications for CW1 and CW2.
So, for the detailed spec, please access the corresponding Learn page in ILP (usually Assessment
Instructions under Assessment) for any specific information.

Preparing your submission
Make a compressed version of your ilp project folder using ZIP compression. Your ilp project folder
is normally found in the folder ∼/IdeaProjects.

• On Linux systems use the command zip -r ilp.zip ilp .

• On Windows systems use Send to Compressed (zipped) folder.
• On Mac systems use File Compress “ilp”.

You should now have a file called ilp.zip. In order to streamline the processing of your submissions,
and help avoid lost submissions, please use exactly the filename ilp.zip. The archiving format to be
used is ZIP only; do not submit TAR, TGZ or RAR files, or other formats.

How to submit
Ensure that you are LEARN-authenticated by visiting http://learn.ed.ac.uk. Go to the ILP
LEARN page. Click on the Assessment link in the left-hand margin bar and then the link for the
correct coursework (either CW1 or CW2 ) then Coursework XXX - Practical Programming Task. Use
the Browse My Computer option to find and upload your ilp.zip file. When finished, make sure that
you click Submit.

— ⋄ —

A similar approach is followed with the essay which is to be submitted to Coursework XXX - Essay

— ⋄ —

This submission mechanism should allow you to make multiple submissions. Later submissions
will overwrite earlier ones. Submissions which arrive after the coursework deadline will be sub-
ject to the School’s late submission penalties as detailed at http://web.inf.ed.ac.uk/infweb/
student-services/ito/admin/coursework-projects/late-coursework-extension-requests.

http://learn.ed.ac.uk
http://web.inf.ed.ac.uk/infweb/student-services/ito/admin/coursework-projects/late-coursework-extension-requests
http://web.inf.ed.ac.uk/infweb/student-services/ito/admin/coursework-projects/late-coursework-extension-requests
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Chapter 0

The Coursework Specification

0.1 Introduction
Have you ever been involved in an all-night hackathon or have been pulling an all-nighter to get super-
tough practicals like this one finished on time? If so you will know that there comes a time late at
night when nothing else but a pizza will keep you going to get all your work done! Well, not to worry,
the School of Informatics is considering creating a service called PizzaDronz where students can order
a pizza by an app and have it delivered directly by drone to the top of the Appleton Tower where they
can collect it and eat it while taking a break from the keyboard. Your midnight feast worries should
be a thing of the past when the service launches on 1st January 2023! Of course, pizzas make a great
lunchtime snack to share with friends so the service will operate all day, not just during the hours of
darkness.

— ⋄ —

Having pizzas delivered by drone will minimise the time that busy Informatics students need to spend
queueing to buy lunch or dinner and will also speed delivery, because, unlike delivery by car or bike,
drones do not need to follow the road layout, stop at red traffic lights, and so forth. The idea is also
good for the environment. Fewer deliveries by car means less exhaust pollution generated, and cleaner
air for Edinburgh. In addition, the service could be helpful to new students who have just joined
the School and have not yet got their bearings and do not know the great pizza restaurants near the
University’s Central Area.

— ⋄ —

The idea for a drone-based food delivery service has some issues, especially when delivering hot food.
We will assume that the drone will fly high enough that it will not crash into even very tall buildings
such as The David Hume Tower. However, Edinburgh’s many seagulls might think that someone has
kindly sent them a delicious meal and attack the drone in order to be able to get at the contents
inside. In addition, software and hardware errors do happen so we must route the drone as much as
possible away from populated areas such as George Square Gardens and Bristo Square, among others.
Ideally, the drone should usually be flying over the roofs of buildings. This is for the safety reason just
mentioned (we don’t want to drop hot food or metal drones onto unsuspecting students studying in
the sunshine in George Square Gardens). An additional issue is privacy. Many drones are fitted with
cameras and some students might not like the idea that they might be photographed by a drone flying
overhead. If the drone is flying over the roofs of buildings then a more innocent explanation might
occur such as the University is surveying the roofs of the buildings and looking for cracked roof tiles or
leaks in a roof. In fact, the drone does not have a camera fitted but privacy is important and we don’t
want to give students unnecessary worries about their privacy. For this reason, student-populated
areas will be designated as “no-fly zones”. The drone will therefore have to plan its routes so that it
does not fly over the no-fly zones.

8
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— ⋄ —

Ordering the pizzas is relatively straightforward, but not completely straightforward. The School of
Informatics is developing an online system to take pizza orders and add these to a database of orders
to be delivered1. What is less clear is whether or not it is feasible for the drone to fulfil these orders,
given that (i) the service is expected to be popular with a lot of pizza orders being placed each day, (ii)
only one drone is available for making the deliveries, (iii) the drone cannot carry more than one order
(of a maximum of four pizzas) at a time (to avoid delivering the wrong order to the wrong person,
for example a non-vegetarian pizza to a vegetarian), (iv) the drone must avoid populated areas in the
no-fly zone, (v) the drone can only fly for a limited time before its battery will run out and it will need
to be recharged2, and specifically, (vi) the drone can carry between one and four pizzas3. We will be
interested in how many pizza orders can be delivered before the battery needs to be recharged4. In
addition, several participating restaurants have different opening days, so not every choice is available
every day.

— ⋄ —

Your task is to devise and implement an algorithm to control the flight of the drone as it makes its
deliveries while respecting the constraints on drone movement specified in this document.
You will be provided with synthetic test data representing typical pizza orders and other data about
the service such as the details of the pizza restaurants which are participating in the scheme, the
menus for these shops, and the location of the drop-off point on top of the Appleton Tower. This
information will come in the form of a REST-service running on a server, which returns the data in
JSON-format5 (more detailed information and an example will be provided).
It is important to stress that the information in the test data which you will be given only represents
the current best guess at what the elements of the drone service will be when it is operational, and the
service in practice might use different shops or it might even deliver to different drop-off points (such
as the top of the Informatics Forum). For this reason, your solution must be data-driven. That is, it
must read the information from the REST-service and particular shops or particular drop-off points
or other details must not be hard-coded in your application, except where it is explicitly stated in this
document that it is acceptable to do so.

— ⋄ —

As we are currently in a start-up and experimental phase, the data is not in optimal shape and many
orders are invalid due to various reasons.
Among those (the full list of error codes is in an enumeration inside IlpDataObjects.jar) are: invalid
card numbers, expiration dates, pizzas in invalid combinations, orders for restaurants which are closed,
etc.

— ⋄ —

The PizzaDronz operators have a set of thermally-insulated boxes which are attached to the drones.
When a full insulated box of pizzas lands on the top of the Appleton Tower it is swapped for an empty
insulated box and sent off for its next delivery run. The insulated boxes are thoroughly sanitised
between uses.

1At present only an alpha version of the pizza ordering system is available, with some known shortcomings in validation
which will be fixed in the final release, but at present we will have to deal with these using defensive programming.

2this requirement has been removed for the time being to simplify the alogrithm
3It is not possible to order zero or negative numbers of pizzas, or more than four pizzas, half-pizzas, single slices of

pizza, or drinks or ice-cream or any other types of snacks. Pizzas are only available in a maximum of 14-inch size. It is
not possible to order larger pizzas than 14-inch pizzas, but smaller diameter ones are OK.

4the same as before
5https://en.wikipedia.org/wiki/JSON
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— ⋄ —

You should think that your software is being created with the intention of passing it on to a team of
software developers and student volunteers in the School of Informatics who will maintain and develop
it in the months and years ahead when the PizzaDronz delivery service is operational. For this reason,
the clarity and readability of your code is important; you need to produce code which can be read and
understood by others.

0.2 Latitudes and longitudes
In this practical we will be using latitudes and longitudes to identify locations on the map (such as
pizza restaurants and the drop-off point on the roof of the Appleton Tower).

▷ Longitude is the measurement east or west of the prime meridian.
▷ Latitude is the measurement of distance north or south of the Equator.

(The above are National Geographic definitions.) Latitudes and longitudes are measured in degrees, so
we stay with this unit of measurement throughout all our calculations. Even when we are calculating
the distance between two points we express this in degrees rather than metres or kilometres to avoid
unnecessary conversions between one unit of measurement and another.
As a convenient simplification in this practical, locations expressed using latitude and longitude are
treated as though they were points on a plane, not points on the surface of a sphere. This simplification
allows us to use Pythagorean distance as the measure of the distance between points. That is, the
distance between (x1,y1) and (x2,y2) is just√

(x1 −x2)2+(y1 −y2)2

— ⋄ —

In general, it will not be possible to manoeuvre the drone to a specified location exactly. Being close
to the location will be sufficient, where ℓ1 is close to ℓ2 if the distance between ℓ1 and ℓ2 is strictly
less than the distance tolerance of 0.00015 degrees.

— ⋄ —

When we write a location as a pair of coordinates in this document we will use the convention
(longitude, latitude) because the language which we use for rendering maps puts longitude first and
latitude second. In this project, longitudes will always be negative (∼ −3) and latitudes will always
be positive (∼ +56) because Edinburgh is located at (approximately) longitude 3 degrees West and
latitude 56 degrees North.

0.3 Drone movement specifications and definitions
The flight of the drone and its movement is subject to the following stipulations:

• the drone can make at most 2000 moves before it runs out of battery;6.
• the moves are of two types, the drone can either fly or hover—the drone can change its latitude

and longitude when it flies, but not when it is hovering i.e. when it makes a hover move—flying
and hovering use the same amount of energy;

6This requirement has been retired and there no longer is any limit
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• every move when flying is a straight line of length 0.00015 degrees7;
• the drone cannot fly in an arbitrary direction: it can only fly in one of the 16 major compass

directions as seen in Figure 1. These are the primary directions North, South, East and West,
and the secondary directions between those of North East, North West, South East and South
West, and the tertiary directions between those of North North East, East North East, and so
forth. We use the convention that 0 means go East, 90 means go North, 180 means go West,
and 270 means go South, with the secondary and tertiary compass directions representing the
obvious directions between these four major compass directions. The convention that we use for
angles simplifies the calculation of the next position of the drone.

Figure 1: The 16-point compass rose. Original SVG image https://commons.wikimedia.org/w/
index.php?curid=2249878

• as the drone flies, it travels at a constant speed and consumes power at a constant rate;
• when the drone is hovering, we use 9998 (only needed inside JSON files) as the reference value

for the angle, to indicate that the angle does not play a role in determining the next latitude
and longitude of the drone;

• the drone must hover for one move when collecting a pizza order from a restaurant, and do the
same when delivering pizzas to the roof of the Appleton Tower;

• the drone is launched each day from the top of the Appleton Tower at location (−3.186874,
55.944494) and should return close to this location before running out of battery energy.

• Every valid (you have to check that) order for a day has to be delivered in exactly the order
it was returned by the web-service to make sure that people are not prioritized and get their
food as wanted.

7Because of unavoidable rounding errors in calculations with double-precision numbers these moves may be fractionally
more or less than 0.00015 degrees. Differences of ±10−12 degrees are acceptable. Double-precision numbers must be
used to represent quantities measured in degrees because of the need for accuracy in specifying locations.

8Using null would require Float instead of float as datatype and in JSON this would cause other problems as well.
So we opted to use 999 as distinguishing value

https://commons.wikimedia.org/w/index.php?curid=2249878
https://commons.wikimedia.org/w/index.php?curid=2249878
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0.4 Implications of the drone movement specification for the gener-
ated JSON-result-files

The above specification has the following implication for the generated JSON-result-files:

• directions are to be presented as floating point degrees (i.e. 180.0 or 180, 227.5, 0 or 0.0, etc.)
• if the drone hovers 999 (and not "null" or "NaN", etc.) has to be used as direction
• if the drone hovers start and end coordinates of the move are identical (as it hovers in mid-air,

not moving at all)
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0.5 The University of Edinburgh Central Area
The University of Edinburgh Central Area is defined to be all locations which have a latitude which
lies between 55.942617 and 55.946233. They also have a longitude which lies between −3.184319
and −3.192473. Outside organisations should have little objection to the drone being in this area
because this is mostly University land containing University buildings. For this reason it is important
for the drone to return to the Central Area once it has collected the pizza(s) in as few moves as
possible. The Central Area is illustrated in Figure 2.

Forrest Hill KFC
(−3.192473,55.946233) (−3.184319,55.946233)

↘ ↙

The University’s
Central
Area.

↗ ↖
(−3.192473,55.942617) (−3.184319,55.942617)

Top of the Meadows Buccleuch St bus stop

Figure 2: The University of Edinburgh Central Area

The above constants are merely used for representational purpose. To provide a potential
for future enlargement the actual central area has to be retrieved by the application from the REST
service using the centralArea endpoint (more details are provided later).
Once the drone has entered the Central Area, it cannot leave it again until it has delivered the ordered
pizzas to the roof of the Appleton Tower. This rule prevents invalid solutions which attempt to avoid
the no-fly zones by leaving the Central Area and returning into it just beside Appleton Tower.

0.6 The REST-Service
All dynamic information which the PizzaDronz service needs is provided by a newly developed cen-
tralized REST-service. This service (which actually could be a single machine or a cluster to provide
a more secure platform for later business growth) makes the whole system more dynamic and your
life much easier as it serves as a central point of intelligence.

The REST-service provides several very useful features for you:

• a REST-API for dynamic data, which allows you to retrieve always up-to-date information about
orders, restaurants, zones, etc.;

We had planned to provide the following features, yet as some situations turned up which delivered
misleading results, the functionality is not available right now. We are constantly improving and
monitoring the features

• a WEB-front end where you can test your submission jar-file and generate an online report about
the issues found. This in combination with

• a REST-API for testing, where you can i.e. check if your order validation is fine;
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All data needed by the PizzaDronz service is coming from the REST-service and has
to be retrieved every time the PizzaDronz service is started to make sure the latest
information is processed. This is very important as otherwise data changes might not be reflected
properly. The PizzaDronz service currently is designed in a way that you should retrieve
all data you need during initialization and do not have to care for changes during the
day.

— ⋄ —

The current URL to reach the REST-server is: https://ilp-rest.azurewebsites.net (hosted on
Azure as a docker instance running the Java REST-server)
To test the REST-server you can use your browser and just type the base-URL for the base-page or
the REST-endpoint (for dynamic resources).
The Base-URL will produce the following image: The result of the operation is always rendered in

Figure 3: Showing the start page of the ILP REST Service

your browser; either as html (for the base page) or the display of a JSON data structure (the dynamic
data).
This could look as in Figure 4 (for the central area data):

Figure 4: Showing the central area data for the REST-request for centralArea

Should an error occur (either by accessing an invalid resource URL or a server-side problem) an error
display similar to Figure 5 is shown

— ⋄ —

These URLs could look like:
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Figure 5: Showing an error as an access was attempted with a resource being specified which results
in a HTTP code 404 - Resource not found

• https://ilp-rest.azurewebsites.net9

• https://ilp-rest.azurewebsites.net/restaurants

• https://ilp-rest.azurewebsites.net/noFlyZones

• https://ilp-rest.azurewebsites.net/centralArea

• https://ilp-rest.azurewebsites.net/orders

• https://ilp-rest.azurewebsites.net/orders/YYYY-MM-DD10

• https://ilp-rest.azurewebsites.net/bounding-box.geojson

• https://ilp-rest.azurewebsites.net/all.geojson

— ⋄ —

REST-Service Endpoints for data

• centralArea - returns the central area corner points (currently 4) starting top left and then in
anti-clockwise direction defining a rectangle.

• noFlyZones - lists all defined no-fly zones as an array of objects with a name and polygon
coordinates

• restaurants - lists all defined restaurants with their coordinates and the pizzas on offer (in-
cluding a price for each pizza)

• orders - lists all pending orders in the system (valid and invalid) and will be used as a data
source to calculate the necessary flight tracks for each day

• orders/YYYY-MM-DD - lists all pending orders for a specific date in the system (valid and
invalid) and will be used as a data source to calculate the necessary flight tracks for each day

0.6.1 Accessing the REST-Service

To make life a bit easier for you, lecture 4 with the accompanying tutorial in Week 5 is available online
(the tutorial content only after the tutorial), which will show you many options and examples as well
as a more thorough explanation.

9the base page
10retrieve all orders for a specific date in exactly the format which is passed. If no records are found an empty JSON

array is returned
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JSON-data wrapping (using de/serialization)

The data returned is just a sequence of characters and by using Jackson11 this is converted to a class
instance12.

Another alternative to Jackson is gson (https://github.com/google/gson).

0.7 The endpoints - the primary data objects
Below is a description of each endpoint and the corresponding data objects associated with it

0.7.1 The makeup of an order

We haven’t said much so far about the nature of a pizza order so let’s discuss that now. As you might
imagine, there is a limit on the weight that the drone can lift. The maximum number of items in an
order has been fixed so that the drone will always be able to lift the order, even if it consists of the
heaviest pizzas which can be ordered by the drone service. There are other constraints also, as listed
below.

1. An order can have a minimum of one pizza, and a maximum of four.
2. Every order is subject to a fixed delivery charge, which is £1.

The restaurants which participate in the service are notified when the drone will arrive; they start
cooking the pizza(s) and then when the drone arrives they place the pizzas in an insulated box, and
fix the box to the drone when it is hovering close to the location of the restaurant/pizza shop. We
imagine that the insulated box is hanging down from the drone so that the drone is always hovering
some safe height above the user’s head.

— ⋄ —

The box can contain pizzas up to 14 inches in diameter, but not larger than this. None of the pizzas
returned by the REST-request to restaurants are larger than this.

— ⋄ —

We will not be very concerned here with the system which sends web or text message order notifications
to the shops; the architects of the drone service already have a system in place for this. However,
due to a misunderstanding between the web front end back-end team, each thought that the other
was responsible for validating the data entered by the customer and as a result neither team has
implemented this. This means that there will be invalid orders in the REST-responses from orders
which you must detect and filter out and not attempt to deliver. We will give examples later.

0.7.2 The structure of the orders

The information about each day’s orders is returned in the REST-request to orders and is delivered
as an array of JSON-elements like (each one representing one order):

{
" orderNo " : "19514FE0" ,
" orderDate " : "2023−09−01" ,
" o rderStatus " : "UNDEFINED" ,
" orderVal idat ionCode " : "UNDEFINED" ,

11For detailed information please visit: https://stackabuse.com/definitive-guide-to-jackson-objectmapper-serialize-
and-deserialize-java-objects/

12This process of converting the textual data to objects is called deserialization

https://github.com/google/gson
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" pr i ceTota l InPence " : 2400 ,
" p izzas InOrder " : [

{
"name " : " Super Cheese " ,
" pr i ce InPence " : 1400

} ,
{

"name " : " Al l Shrooms " ,
" pr i ce InPence " : 900

}
] ,
" c red i tCardIn format ion " : {

" creditCardNumber " : "13499472696504" ,
" cred i tCardExpiry " : "06/28" ,
" cvv " : "952"

}
}

— ⋄ —

From this we learn that order number 19514FE0 was for two items. All items in an order must come
from the same pizza restaurant and are valid pizzas13

— ⋄ —

These orders are returned for the entire covered period and contain invalid orders as well. Past or
invalid orders are not to be considered for processing for the day
So, you have to check the various error codes (as defined by the OrderValidationCode (in OrderVali-
dationCode.java) and set the orderStatus in the order accordingly. This was already done in CW1 by
implementing the interface OrderValidation.

— ⋄ —

You can always assume that only 1 error is present in an order. So, either the pizza count is wrong,
or the total price

— ⋄ —

UNDEFINED in status or error codes means that the code is not yet known - thus not defined and
your task will be do set it to a proper value after validation.

— ⋄ —

Your task will be to create a Java object (named Order) for these orders where the corresponding
data types for members can be derived from the JSON format. For example, orderNo is provided as
a string (using ""), which implies that member orderNo in class Order is of type String as well.

0.7.3 The statuds and validation of an order

Because some orders may be invalid the drone must not deliver these orders. We will use the following
enum to classify order status

13The restaurants and their pizzas can be retrieved using the restaurants REST endpoint
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/∗∗
∗ the s t a t u s an order can have
∗/

public enum OrderStatus {
/∗∗

∗ i t was d e l i v e r e d
∗/

DELIVERED,

/∗∗
∗ i t i s i n v a l i d
∗/

INVALID,

/∗∗
∗ the s t a t e i s c u r r e n t l y undef ined
∗/

UNDEFINED,

/∗∗
∗ the order i s v a l i d as such , ye t has not been d e l i v e r e d
∗/

VALID_BUT_NOT_DELIVERED
}
and order validation:
/∗∗

∗ error reason codes f o r an i n v a l i d order
∗/

public enum OrderValidationCode {
/∗∗

∗ the reason code i s undef ined
∗/

UNDEFINED,

/∗∗
∗ no error pre sen t
∗/

NO_ERROR,

/∗∗
∗ the card number i s i n c o r r e c t
∗/

CARD_NUMBER_INVALID,

/∗∗
∗ exp i r y date problem
∗/

EXPIRY_DATE_INVALID,

/∗∗
∗ CVC i s wrong



CHAPTER 0. THE COURSEWORK SPECIFICATION 19

∗/
CVV_INVALID,

/∗∗
∗ order t o t a l i s i n c o r r e c t
∗/

TOTAL_INCORRECT,

/∗∗
∗ a p i z z a in the order i s undef ined
∗/

PIZZA_NOT_DEFINED,

/∗∗
∗ too many p i z z a s ordered
∗/

MAX_PIZZA_COUNT_EXCEEDED,

/∗∗
∗ p i z z a s were ordered from m u l t i p l e r e s t a u r a n t s
∗/

PIZZA_FROM_MULTIPLE_RESTAURANTS,

/∗∗
∗ the r e s t au ran t i s c l o s e d on the order day
∗/

RESTAURANT_CLOSED
}

0.7.4 Files to be used during testing

In addition to the dynamic data returned from the various JSON requests while your application is
running, you can retrieve some GeoJSON files14 which have been prepared for you to use when you
are testing your application.

— ⋄ —

When the PizzaDronz service is operational the server content will be kept up-to-date but the GeoJ-
SON files prepared for testing purposes will not; they only relate to the synthetic data that you are
given to test your application, not the lunch orders received each day when the service is operational.
This means that your application should not read these GeoJSON files, you should only load them on
the http://geojson.io/ website when checking the flightpath that you have generated for the airborne
drone.

— ⋄ —

Unlike, for example, the GeoJSON file of the no-fly zones, the content of the database is not held in a
graphical format so the purpose of the GeoJSON test files is to allow us to produce a visualisation of
the information in the database, to help with understanding the important locations which are in the
synthetic data. One file, all.geojson, includes representations of all of the locations of interest in
the drone Central area. This is shown in Figure 6. This file will make a convenient background when
rendering your drone flightpath.

14see above for details or just download the files using the browser and keep them locally

http://geojson.io
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Figure 6: The contents of the file all.geojson rendered by the website http://geojson.io/. This file
contains all of the features that we have seen in Figure ?? plus the initial location of the drone (the
yellow placemarker, on top of Appleton Tower), and the four pizza restaurants which are participating
in the scheme according to the website content restaurants.geojson (the blue placemarkers, with a
building symbol). The semi-transparent red polygons are the no-fly zones.

0.7.5 An illegal flight path

Once back inside the Central Area, the drone must not leave again until it has delivered the pizzas to
the roof of Appleton Tower. The flightpath shown in Figure 7 from Sora Lella restaurant to Appleton
Tower is completely illegal, as well as being sub-optimal in taking more moves than necessary.

Figure 7: An illegal flightpath which leaves the Central Area again after having entered it.

0.7.6 The participating restaurants

The restaurants participating in the trials of the PizzaDronz service can be retrieved using the
restaurants REST request, which returns coordinates as well as the menu they offer.
This result data looks like:

{
"name" : " C ive r ino s ␣ S l i c e " ,
" l o c a t i o n " : {

" lng " : −3.1912869215011597 ,

http://geojson.io
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" l a t " : 55.945535152517735
} ,
" openingDays " : [

"MONDAY" ,
"TUESDAY" ,
"FRIDAY" ,
"SATURDAY" ,
"SUNDAY"

] ,
"menu" : [

{
"name" : " Margarita " ,
" pr i ce InPence " : 1000

} ,
{

"name" : " Calzone " ,
" pr i ce InPence " : 1400

}
]

}

Just be aware that orders for pizzas on days where the restaurant is closed might arrive.

0.7.7 The runtime of your code

Your application to plan and plot the flightpath of the drone should aim to have a runtime of 60
seconds or less. You need to bear this restricted runtime in mind when designing the algorithm that
you will use to generate the flightpath of the drone.

— ⋄ —

Runtimes which are much longer than 60 seconds, for example an average of 10 or 20 minutes, would
obviously be problematical because they are delaying the launch of the drone considerably. Delays in
the collection and delivery of their pizza(s) are sure to be unpopular both with the restaurants and
with hungry students so an algorithm with a runtime of 10 or 20 minutes would be quite unsatisfactory.

— ⋄ —

Saying this, please do not focus too much on the performance of the algorithm, as long as it stays
somehow within reasonable dimensions. The overall architecture and result files, as well as order
retrieval, processing and cleansing are equally important and should require your attention as well.

— ⋄ —

When the drone delivery service is operational the über JAR of your application15 will be deployed on a
server running Ubuntu 20.04 (focal) DICE or a similar version, as found on student.compute.inf.ed.ac.uk.
The precise machine to host the service has not been purchased yet but its specifications will be sim-
ilar to or better than the machine student.compute.inf.ed.ac.uk. A good way to check whether
your application will be able to deliver the required level of performance in deployment would be
to time the runtime of your über JAR on the machine student.compute.inf.ed.ac.uk when it is
lightly-loaded16.

15The über JAR is the relocatable compiled version of your code packaged together with all of the libraries that it
depends on.

16For example, when the who command lists fewer than ten users using the machine.
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0.8 Development environment
We will provide support for the use of IntelliJ IDEA Community Edition as your development en-
vironment for this project. You may already be familiar with IntelliJ IDEA from the Informat-
ics 1 – Object-Oriented Programming course. IntelliJ IDEA CE is available for download from
https://www.jetbrains.com/idea/. It is the free edition of the IntelliJ IDEA platform and supports
the programming language and the build system which we use (Java and Maven respectively). Down-
loads of IntelliJ IDEA are available for Windows, macOS, and Linux. IntelliJ IDEA is pre-installed
on DICE Ubuntu and is accessed via the command ideaIC.

0.9 Programming language: Java
The programming language to be used for your software is Java. The architects of the drone delivery
service have chosen Java version 18 as the version of Java which will be used throughout the project.
You should ensure that the code which you submit can be compiled and run on a Java 18 installation.

— ⋄ —
This version of Java has been selected because it provides local variable type inference and streams,
and other helpful features such as records and pattern matching. You are expected to use these Java
features in order to have an up-to-date implementation.

— ⋄ —
Java has been chosen as the development language for the service because the specifics of the hardware
which will be purchased to run the service are not yet known so it is important to chose a language
which is portable between different operating systems. Any libraries which you include in your project
must similarly be implemented in Java for maximum portability. You must check this by finding the
source code of the libraries that you use.

— ⋄ —
If you plan to work on your own machine instead of DICE you must install Java 18. This version of
Java is available for download from https://jdk.java.net/18/. You are downloading the OpenJDK
JDK 18.0.1.1 General-Availability Release.

— ⋄ —
We expect you to be already familiar with Java. If you are not, or if you would benefit from a refresher
on Java, we recommend the textbook Java Precisely by Peter Sestoft, third edition published by MIT
Press in 2016, as providing a concise and clear introduction to Java.17

0.10 Project management
The build system to be used for your project is Apache Maven, a Java-based build system which
manages all of the project dependencies in terms of Java libraries which you use, and enables you to
build your system into a single self-contained JAR file (the über JAR) for deployment. This JAR file
has all of your code and all of the libraries that you use together in one place. IntelliJ IDEA CE comes
with Maven installed so you do not need to download Maven separately.

— ⋄ —
The course lectures will explain use of the Maven build system; we do not expect you to be already
familiar with Maven.

17Many Java textbooks are available so if you cannot get a copy of Java Precisely please feel free to choose another
textbook. Alternatively, many tutorials on Java are available online, including the (slightly dated but still very useful)
Java Tutorial from Oracle at https://docs.oracle.com/javase/tutorial/. The Java real-eval-print loop jshell can
also provide a useful refresher.

https://www.jetbrains.com/idea/
https://jdk.java.net/18/
https://docs.oracle.com/javase/tutorial/
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0.10.1 Using third-party software and libraries

This practical exercise allows you to use free software, but not commercial software which you must
pay for or license. One free software development kit (SDK) which you should find useful is the
Mapbox Java SDK which provides classes and methods for parsing and generating GeoJSON maps.
Instructions for adding the Mapbox Java SDK to your project are available at https://docs.mapbox.
com/android/java/overview/.

https://docs.mapbox.com/android/java/overview/
https://docs.mapbox.com/android/java/overview/
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2.1 Source code of your application
You are submitting your source code for review where your Java code will be read by a person,
not a script. You should tidy up and clean up your code before submission. This is the time to
remove commented-out blocks of code, tighten up visibility modifiers (e.g. turn public into private
where possible), fix and remove TODOs, rename variables which have cryptic identifiers, remove
unused methods or unused class fields, fix the static analysis problems which generate warnings from
IntelliJ1, and refactor your code as necessary. The code which you submit for assessment should be
well-structured, readable and clear.

2.2 Files to be created in CW 2
As the main part of this practical exercise, you are to develop a Java 18 application which when given
a date (passed in as a runtime argument to the application) calculates a flightpath for the drone which
delivers the pizza orders placed for that date as best it can before it returns close to its initial starting
location. As previously stated, the number of moves made by the drone should be 2000 or fewer.

— ⋄ —
1normally there has to be a very good reason why any warning should still be issued after this clean-up phase

25
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Your application should record the drone’s behaviour by creating three local files in JSON-format to
record information on the day’s deliveries, which have to have the .json extension and have to be
submitted with the application.

• The first file (deliveries-YYYY-MM-DD.json) records both the deliveries and non-deliveries
made by the drone

• The second file (flightpath-YYYY-MM-DD.json) records the flightpath of the drone move-by-
move

• The third file (drone-YYYY-MM-DD.geojson) is the drone’s flightpath in GeoJSON-format

— ⋄ —

The date format YYYY-MM-DD (which is actually the ISO 8601 format) has to be used in every
file which is generated .

So e.g. flightpath-2023-04-13.json or drone-2023-04-13.geojson or deliveries-2023-04-13.json.

The format is always xxxx-YYYY-MM-DD where xxxx is the relevant file (drone, flightpath or
deliveries)
Note: Please use hyphens, not underscores, in the filenames and use only lowercase letters. A
filename of drone-2023-04-15.geojson is acceptable; a filename like Drone_2023-04-15.GEOJSON
is not. Please note that your filename must use two digits for the day and the month; a filename of
drone-15-9-2023.geojson is not acceptable because it does not match the pattern for the filename
of drone-YYYY-MM-DD.geojson.

— ⋄ —

All resulting files are to be written to a directory resultfiles

— ⋄ —

Assuming that your project is named PizzaDronz then when compiled with the Maven build system
your Java application will produce an über JAR file in the target folder of your project which will
be named PizzaDronz-1.0-SNAPSHOT.jar. If you run this JAR file with the command

java -jar target/PizzaDronz-1.0-SNAPSHOT.jar 2023-11-15
https://ilp-rest.azurewebsites.net

it should read the lunch orders for the date 2023-11-15 from the REST service, together with the
restaurants and menus, which is located at the provided base address. Your application should check
that the command line parameters are valid (in the sense of being a valid date and URL23).

— ⋄ —

Your application may write any diagnostic messages that it likes to the standard output stream
provided that the total amount of these messages is not excessive which would be considered bad
style.

— ⋄ —

The results computed by your algorithm to control the drone will be written to three local files (one
of them a GeoJSON file).

2which technically is just an IP-address followed by an optional path to the resource
3here you might simply catch the corresponding exception if there is an error
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The outfile deliveries-YYYY-MM-DD.json In this file you have an array of JSON records, each with
attributes for:

• orderNo — the eight-character hexadecimal string assigned to this order in the orders
REST service endpoint;

• orderStatus — the OrderStatus value for this order, as a string;
• orderValidationCode — the OrderValidationCode value for this order, as a string;

and
• costInPence — the total cost of the order as an integer, including the standard £1 delivery

charge (be aware that this is a constant which might change).

Please ensure that you use exactly the attribute names orderNo, orderStatus, orderValidationCode,
and costInPence for this file and that you write an array [] of JSON records, one entry for each
processed order.
Every order retrieved from the REST-service has to be processed and an entry has to be written
in exactly the same order as it was retrieved. All enumeration values from OrderStatus
as well as OrderValidationCode can be used (and sample data is provided) for each case.
If an order is delivered DELIVERED is to be used, in case the maximum moves have been used
up, but an order is valid as such then ValidButNotDelivered, otherwise just the corresponding
enumeration value.
If the file already exists overwrite it, please.

The file flightpath-YYYY-MM-DD.json In this file you have an array of JSON records, each with
attributes for a single move4:

• orderNo — the eight-character order number for the pizza order which the drone is currently
collecting or delivering5;

• a value (floating-point) fromLongitude — the longitude of the drone at the start of this
move;

• a value (floating-point) fromLatitude — the latitude of the drone at the start of this move;
• a value (floating-point) angle — the angle of travel of the drone in this move6;
• a value (floating-point) toLongitude — the longitude of the drone at the end of this move;
• a value (floating-point) toLatitude — the latitude of the drone at the end of this move

If the file already exists overwrite it, please.
Please ensure that you use exactly the attribute names orderNo, fromLongitude, fromLatitude,
angle, toLongitude and toLatitude for this file and that you write an array [] of JSON records,
one entry for each processed move.

The output file drone-YYYY-MM-DD.geojson in GeoJSON format7. It should contain a FeatureC-
ollection which consists of exactly one Feature. That Feature must be of type LineString. The
LineString contains a list of coordinates which illustrate the flightpath of the drone. These co-
ordinates should be approximately equal to the corresponding longitudes and latitudes stored in
the flightpath table of the database. They will not be exactly equal because by default Geo-
JSON documents use single-precision floating-point values for longitudes and latitudes whereas

4a detailed record of every move made by the drone while making the day’s lunch deliveries is the final result in the
order the moves happened

5The contents of this field should be the 8-character string “no-order” when the drone is making the flight back to
the top of the Appleton Tower when all of the day’s orders have been delivered.

6Refer to Page 10 of this document for the allowable values which this field can take.
7Please see http://geojson.org for details of the GeoJSON format.

http://geojson.org
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the values stored in the flightpath are double-precision. This means that we will take the val-
ues in the file to be the definitive flightpath of the drone with the values in the GeoJSON file
providing a reasonable approximation for the purposes of visualisation.

— ⋄ —

All three files are in correlation as the deliveries drive the flightpath and this is synchronous to
the drone movement. So all valid, processed order entries must be in the same order as well

— ⋄ —

When the contents of the testing file all.geojson and your drone-YYYY-MM-DD.geojson file is
rendered by the website http://geojson.io, it should produce a visualisation, which overlays
the base map with the drone’s flightpath.
As an example from a previous year, this could look like Figure 2.1 with a grey line showing
the flightpath of the drone. The shape of this line will depend on the date being plotted and on
the drone control algorithm which you devise.

Figure 2.1: A previous year’s example rendering of the base map (all.geojson) overlaid with an
output GeoJSON file with the drone’s flightpath, rendered together by the website http://geojson.io/.
Note that the drone never enters the no-fly zones (the semi-transparent red polygons).

http://geojson.io
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2.3 Things to consider
• Your submitted Java code will be read and assessed by a person, not a script. It should contain

helpful comments in JavaDoc format, documenting your intentions. Your submitted code should
be readable and clear.

• Your code will be compiled and executed starting from the same REST-service as you use during
development. It should generate and populate the necessary files as described in the section of
this document starting on page 25. The generated files will be processed by a program so they
must have the content as specified above.

• Logging statements and diagnostic print statements (using System.out.println and friends)
are useful debugging tools. You do not need to remove them from your submitted code; it is fine
for these to appear in your submission. You can write whatever you find helpful to System.out,
but the content of your output files must be as specified above. An excessive level of logging
can be counter-productive, causing the user not to read the log output, thereby defeating the
purpose. Consider what should be logged, and log sparingly.

• Error messages should be written to System.err, not System.out.

• Your application should be robust. Failing with a NullPointerException, ClassCastException,
ArrayIndexOutOfBoundsException or other run-time error will be considered a serious fault.

2.4 Before you submit
You are creating a Java application which is built using the Maven build system. Follow these steps
to ensure that your submission builds successfully with the Maven build system.

1. In IntelliJ, open the Maven panel in the top right-hand corner and choose the Maven Lifecycle
option “package” as shown in Figure 2.2. (If you are not using IntelliJ as your IDE you can
instead run the command mvn package , or use whatever means your IDE provides for running
this command.)
This must produce a JAR file in the target directory named PizzaDronz-1.0-SNAPSHOT.jar.
Check that your JAR has this exact name. If it does not, modify your project settings or your
Maven pom.xml file to fix this. Submissions which cannot build a runnable JAR file from the
project’s pom.xml file should anticipate losing marks for implementation correctness here.

2. Should you experience maven errors because IlpDataObjects.jar cannot be included, check this
instruction:

https://maven.apache.org/guides/mini/guide-3rd-party-jars-local.html

It shows how to add a 3rd party library (which the jar is) can be added to your local maven
cache.

3. Run your JAR file with the command

java -jar target/PizzaDronz-1.0-SNAPSHOT.jar 2023-11-15
https://ilp-rest.azurewebsites.net

This must produce the three output files in the subdirectory resultfiles

• drone-2023-11-15.geojson

• flightpath-2023-11-15.json
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• deliveries-2023-11-15.json

Check that the GeoJSON output file has this exact name. If it does not, modify your Java code
to fix this. Submissions which write wrongly-named files or otherwise fail to create output files
should anticipate losing marks for implementation correctness here.

Figure 2.2: Issuing the Maven lifecycle package command from the Maven panel in IntelliJ. This is
done to build the über JAR file for the project.
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2.5 Running your project on DICE
(It is not compulsory that you test your project on DICE before you submit but if you wish to here
are the sort of commands which you will need.)

— ⋄ —

First, copy your über JAR from your own machine onto DICE with a secure copy command like

scp target/ilp-1.0-SNAPSHOT.jar s1234567@student.ssh.inf.ed.ac.uk:/home/s1234567

This will copy your über JAR into your home directory on DICE. Log into your DICE account and
the student.compute server like this.

ssh s1234567@student.ssh.inf.ed.ac.uk

ssh student.compute

(It is necessary to log on to student.compute because the student.ssh machine does not have Java.)

— ⋄ —

Finally you will be able to run your über JAR on student.compute.inf.ed.ac.uk with

java -jar target/PizzaDronz-1.0-SNAPSHOT.jar 2023-04-15
https://ilp-rest.azurewebsites.net

2.6 Packaging your submission
• Run your code twelve times to generate the necessary files as described above. These files must

then be moved (or copied) to a folder resultfiles below the top-level of your project structure.

• Make a compressed version of your ilp project folder using ZIP compression.

– On Linux systems use the command zip -r ilp.zip ilp .
– On Windows systems use Send to Compressed (zipped) folder.
– On Mac systems use File Compress “ilp”.

You should now have a file called ilp.zip.

2.7 How to submit
Ensure that you are LEARN-authenticated by visiting http://learn.ed.ac.uk. Go to the ILP
LEARN page. Click on the Assessment link in the left-hand margin bar and then the link that says
Coursework 2. Use the Browse Local Files option to find and upload your files

• ilp.zip

In order to streamline the processing of your submissions, and help avoid lost submissions, please use
exactly these filenames. The archive format for compressed files is ZIP only; do not submit TAR,
TGZ, or RAR files, or other formats. When finished, make sure that you click Submit.

— ⋄ —

This submission mechanism should allow you to make multiple submissions. Later submissions
will overwrite earlier ones. Submissions which arrive after the coursework deadline will be sub-
ject to the School’s late submission penalties as detailed at http://web.inf.ed.ac.uk/infweb/
student-services/ito/admin/coursework-projects/late-coursework-extension-requests.

http://learn.ed.ac.uk
http://web.inf.ed.ac.uk/infweb/student-services/ito/admin/coursework-projects/late-coursework-extension-requests
http://web.inf.ed.ac.uk/infweb/student-services/ito/admin/coursework-projects/late-coursework-extension-requests
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Coursework Regulations

A.1 Good scholarly practice
Please remember the good scholarly practice requirements of the University regarding work for credit.
You can find guidance at the School page:

https://web.inf.ed.ac.uk/infweb/admin/policies/academic-misconduct

This also has links to the relevant University pages. You are required to take reasonable measures
to protect your assessed work from unauthorised access. For example, if you put any such work in a
source code repository then you must set access permissions appropriately, limiting access to at most
yourself and members of the ILP course team.

— ⋄ —

The Informatics Large Practical is not a group practical, so all work that you submit for assessment
must be your own, or be acknowledged as coming from a publicly-available source such as Mapbox Geo-
JSON sample projects, answers posted on StackOverflow, or open-source projects hosted on GitHub,
GitLab, BitBucket or elsewhere.

A.2 Late submission policy
It may be that due to illness or other circumstances beyond your control that you need to submit
work late. Submissions which arrive after the coursework deadline will be subject to the School’s late
submission penalties as detailed at

http://web.inf.ed.ac.uk/infweb/student-services/ito/admin/
coursework-projects/late-coursework-extension-requests.
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Appendix B

Constants defined in the coursework
specification

This appendix contains a summary of the constant values introduced in this document. These values
will not change when the service is operational, thus they can be defined as constants of the appropriate
type in your Java code.

Constant Value Type Defined
Distance tolerance in degrees 0.00015 double Page 10
Maximum number of moves a drone can make 2000 int Page 10
Length of a drone move in degrees 0.00015 double Page 11
Angle value when hovering 999 Enum Page ??
Appleton Tower location (−3.186874, 55.944494) coordinate Page 11
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Appendix C

Using the Piazza Forum

Details
The Informatics Large Practical has a discussion forum on Piazza. You can register yourself to this
forum at https://piazza.com/ed.ac.uk/fall2022/infr0905120223ss1sem1 — please enrol with
your own name, not a pseudonym or screen name. If you don’t have one already, you will need to
create a Piazza account.

C.1 Guidelines
Subscribing to the Informatics Large Practical Piazza forum is optional, but strongly encouraged.
Questions posted to the forum may be answered by the course lecturers or by another student on the
course. Please read the following notes to ensure that you have the best experience with the forum.
These guidelines are based on several years of experience with course fora, where issues such as those
below have arisen.

• Discussions and questions on the ILP Piazza forum must relate to the content of the ILP prac-
tical. Questions about BitCoin or Elon Musk (for example) will be deleted by the Forum
administrators without hesitation.

• Questions asking for students’ private information are completely forbidden. These include
asking for students’ phone numbers, home addresses, or their grades on Coursework 1 or 2.

• Anonymous and pseudonymous posting on the forum is not allowed so please enrol for the course
Piazza forum with your own name. Please be aware that, however they may appear to you, posts
on the forum are not anonymous to the course lecturers. The forum is available only to students
who are enrolled on the ILP this year. The course lecturers reserve the right to delete the
enrolment of anyone who is not (or appears not to be) registered for the ILP.

• Especially when commenting on another student’s work, please consider the feelings of the person
receiving your message. Please refrain entirely from comments criticising the progress of another
student. Each of us works at our own pace and there are many different possible orders in which
to tackle the work of the ILP. Perhaps you finished implementing something in Week 4, but
that does not mean that everyone did.

• If you find some content on the forum helpful, or think that it is making a useful contribution
to the course, please acknowledge this by clicking “Good question” or “Good answer” as appro-
priate; this encourages continued participation in the forum. The course lecturers will endorse
answers which they believe to be helpful.
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• Forum postings which intend to correct factual errors or resolve ambiguities in the practical
specification are welcome. If necessary, the course lecturers will update this coursework document
to correct the error/resolve the ambiguity.

• When asking for help with fixing a run-time error, such as an exception, please include what
seems to be the most relevant part of the diagnostic error message that you receive, but please
include as little of your code as possible. The course lecturers may edit or delete your post if
you include too much program code. For the purposes of this practical, the Maven pom.xml file
is regarded as program code.

• The Informatics Large Practical is an individual programming project so you are not allowed
to share your code with others. Please bear this in mind when answering questions on the
forum; do not post your solution as an example for someone else to borrow from. Piazza is not
StackOverflow: please do not post minimal working examples for others to copy and use.

• Many questions on Piazza tend to be of the form “Do we need to do V for Coursework 1?” or
“Are we expected to do W for Coursework 2?”. You already have the answers to these questions.
This document, the one you are reading right now, contains the definitive statement of what is
required for each coursework. It is the coursework specification. If this document does not say
that it is necessary to do V for Coursework 1, or to do W for Coursework 2, then you do not
need to do those things.

• Forum postings which ask for part of the solution to the practical are strongly discouraged.
Examples in this category include questions of the form “What is the best way to implement
X?" and “Can I have some hints on how to do Y ?”

• Questions about the marking scheme for the practical are strongly discouraged. Examples in
this category include questions of the form “Which of the following alternatives would get more
marks?" and “How much detail is required for Z?” This document already gives you all of the
information that you need about the marking scheme, in the sections “Allocation of marks” for
each coursework.

• Questions of the form “Can we assume A?” should expect to receive either the reply “No, you
cannot make that assumption,” or “Yes, the coursework specification already allows you to make
that assumption.” If you were allowed to make an additional assumption A then this document
should have told you that you were allowed to make that assumption.
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