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Version 1.4 -22/03/26

Changelog

Version 1.0 - 03/03/26 - Add sections for GitHub usage, naming conventions,
commenting practices, tech stack, platform targets, risks and challenges, folder directory
structure.



Version 1.1 - 04/03/26 - System breakdown flowcharts, refactoring folder directory
system, merging on GitHub and added more player systems breakdown detail.

Version 1.2 - 05/03/26 - minor tweaks to have the universities Unreal Engine version
and system requirements, added screenshots to that. Bibliography for references when
needed

Version 1.3 -12/03/26 - Added detailed system breakdown information and more
flowcharts. Also updated the folder directory structure, improved the naming
conventions section and added a sentence about functions to the documentation
section.

Version 1.4 - 22/03/26 - Updated documentation to include guidance about easy node
organisation.

Project Introduction

The game is an isometric puzzle game focused on environmental problem solving and
navigation. Players must interact with objects and avoid hazards while using logic and
spatial awareness to solve puzzles and progress through each level.

The player controls two characters: a fallen celestial being and a humanoid companion
who are trying to climb a tower so the celestial can return to the sky. The game is a
single-player, grid-based puzzle game where the player switches between the two
characters to solve environmental puzzles.

Risks and Challenges
TODO

e Multiple characters
e Lighting system updating BP’s may be non-performant — each light source must scan
for all effected BP’s and update them every time they move.

Folder Directory Structure

Everyone must have their own folder directory. Please do not modify files outside of
your personal folder. Whenever you want to add or modify a file in the main content
folder you should copy the file and folders to your own directory. This version of the file
is the one you should make modifications to.

For example, if I wanted to change a file in Content/Assets/UI [ would copy all of
Content/Assets into my folder and then delete anything not currently being modified.
This means I would then still have all Content/etc in a separate folder and my folder
would exclusively have Developers/Tech/Jake/Content/Assets/Ul unless I needed to
access anything else.



When multiple people need to simultaneously work on the same blueprint or asset then
the file should be duplicated and placed in the respective folders. This is to make
merging easier.

Upon a successful merge, that personal folder will be wiped as it can now be found on
the main branch. For instance, if the design branch was merged with the main branch,
then everyone on the design team would have the contents of their folders deleted.

e Developers
o Team (Art/Design/Tech)
= Person in team
e Content
e Imported Assets (separate from functional assets for artists ease of use)
o Soundwaves
o Textures

= VFX

= Ul

= Meshes
o Meshes

o Animation (sequences/skeletons)
e Blueprints
o Characters
= Player (Player BP, animation BP & controller BP)
o Input (input actions and input mappings)
o Data (structs, enums, tables, persistent data etc))
= Components
= Structures
o Systems
= Game modes
= Managers
= Utilities
= Interfaces

o Ul
e Levels
e SFX

o Metasounds
o Sound Concurrency
o Sound Attenuation
e Materials
o Material (Contains material and its instances)
o Post Process
o VFX
e VFX



o Niagara Systems
o Niagara Emitters

Tech Stack

e JetBrains Rider

e Visual Studio 2022

e GitHub Desktop

e Unreal Engine 5.6.1

e Adobe Suite (Substance Painter, Substance Designer & Photoshop)
e Autodesk Suite (Maya & 3DSMax)

e Blender

e ZBrush



Unreal Engine 5.6.1 System Requirements

Minimum Software Requirements

Minimum requirements for running the engine or editor are listed below.
M Running the Engine

Operating System Windows 10 version 1703 (Creators Update)

DirectX Runtime DirectX End-User Runt

The requirements for programmers developing with the engine are listed below.
W Developing with the Engine

All 'Running the Engine' requirements (automatically installed)
Visual Studio Version Visual Studio 2022
iOS App Development

iTunes Version

Recommended Hardware

L]
Operating Windows 10 64-bit version 1909 revision .1350 or higher, or versions 2004 and 20H2 revision .789 or
System higher.

(G) Windows 11 is compatible with UE5 and fits in the recommended specs.

Processor Quad-core Intel or AMD, 2.5 GHz or faster
Memory 32 GB RAM
Graphics RAM 8 GB or more

Graphics Card DirectX 11 or 12 compatible graphics card with the latest drivers.

Although some features have a minimum requirement of DirectX 11, we recommend DirectX 12 for most games.

% DirectX11 is better for older PCs, especially laptops with integrated graphics. However, DirectX12 provides a higher frame
rate, multi-core processing support, and parallel and asynchronous computing.

To get the most out of rendering features of Unreal Engine 5, such as Nanite and Lumen, see the Requirements for UES
Rendering Features section of this page.

®




Platform Targets

Minimum:
Windows 11 | 60 FPS | 1080p

Ideal:
Windows 11 | 120 FPS | 2140p

GitHub — Technical Basics

To start using the GitHub repo, send Jake (Tech Lead) your GitHub username, if you have
not already. You should then clone the repo to your local machine using GitHub Desktop.
This should be on the lab machines already. Every team will have their own branch. You
should also make a branch in the format team-name. This will be deleted after you have
finished your feature and committed it to the repo.

Committing

If you want to commit the work you’ve done, then commit it to your own branch. When
switching branches, you should ensure that Unreal/code editors are closed and you have
no unsaved changes otherwise it may break things and try to stage changes on the new
branch. I strongly recommend you always keep your branch up to date with your team’s
branch, as they will always have the most recent features. This ensures you always have
access to the most recent changes/features and aren’t trying to work on something in
your own branch that has already been uploaded to the repository.

Merging

If you have finished an entire feature, need to update your branch or need to give your
work to the rest of your department; then you should create a pull request on your
departments branch. Ensure the branch you’re merging to is in the left box.

Branch destination (where you want changes to go) €< branch source (where things have been changed).


https://docs.github.com/en/desktop/adding-and-cloning-repositories/cloning-a-repository-from-github-to-github-desktop
https://docs.github.com/en/desktop/making-changes-in-a-branch/committing-and-reviewing-changes-to-your-project-in-github-desktop#choosing-a-branch-and-making-changes
https://docs.github.com/en/pull-requests/collaborating-with-pull-requests/proposing-changes-to-your-work-with-pull-requests/creating-a-pull-request#creating-the-pull-request

Open a pull request

0 basemain v € compare: design-team v

Add a title *

Revise greeting messages for new issues and PRs (#20)

Add a description

Write Preview

Notes:

Use the preview tab (up there +) to see what the request will look like when submitted if the format is confusing.

The [x] syntax makes a tickbox, and [ ] leaves the tickbox empty.

The template below doesn't have to be used, but depending on the situation, | recommend filling the description and fixes
sections out as a bare minimum, even if the description is just one sentence.

## Description
Lorem ipsum

## Related Issue(s)
Lorem ipsum

#4# Fixes

- Lorem ipsum

3 Copilot D e

Atleast 1 approving review is required to merge this
pull request.

None yet

Projects

None yet

A

No milestone

After that you can fill out the description section and follow the instructions on the
custom template. This can then then be reviewed and approved by someone on the tech
team (so assign someone). The branch you were working on will then be merged and

deleted, to ensure everything stays up to date.
Open a pull request

base:main + < compare: design-team ~
o Add a title *
Revise greeting messages for new issues and PRs (#20)
Add a description

Write

Notes:

Use the preview tab (up there 4) to see what the request will look like when submitted if the format is confusing
d [ ] leaves the tickbc ty.
on the situation, | recommend filling the description and fixes
st one sentence.

- Lorem ipsum

Issues

) Copilot

At least 1 approving review is required to merge 3
pull request.

No one—assic

None yet

None yet

These are a great way to communicate any bugs to the tech team. When you try to create
an issue, it will ask you to select which template to use. Generally, you should choose bug


https://docs.github.com/en/issues/tracking-your-work-with-issues/using-issues/assigning-issues-and-pull-requests-to-other-github-users#assigning-an-individual-issue-or-pull-request
https://docs.github.com/en/issues/tracking-your-work-with-issues/using-issues/creating-an-issue#creating-an-issue-from-a-repository

report because it has

a default assignee and tag set.

Create new issue

Bug report

Blank issue

However, if you have a specific query, you can select blank issue and fill it out from
scratch. If you forget to add an assignee to a blank issue or remove the default on the
bug report, then an action will be run to automatically add Jake to the assignees list.

Upon being added, an event is activated in Microsoft Power Automate which adds the
new issue to the Microsoft planner bugs column. This also means that if you change a
pre-existing issue on GitHub; you can then remove and re-add Jake as an assignee, so the
MS plan gets updated.

Sub-Issues

You can also create sub-issues. This is great for organising closely related issues.

Edit New issue

Lopsitey opened now

Describe the bug
A clear and concise description of what the bug is. {52 Assign to Copilot

To Reproduce
Steps to reproduce the behaviour:

1.Goto".!
2.Clickon"..."
3. Scroll down to "...!

4. See error

Expected behaviour
A clear and concise description of what you expected to happen.

Screenshots
If applicable, add screenshots to help explain your problem.

Additional context
Add any other context about the problem here.

Createsub-issue  ~ ()

You can make sub-issues of sub-issues which can be nested up to eight times.


https://docs.github.com/en/issues/tracking-your-work-with-issues/using-issues/assigning-issues-and-pull-requests-to-other-github-users#assigning-an-individual-issue-or-pull-request
https://docs.github.com/en/issues/tracking-your-work-with-issues/using-issues/adding-sub-issues#creating-a-sub-issue

~  Sub-issues 0of1

Testing sub-issues #25

Is the sub-issue working?

Create sub-issue  ~

This dropdown makes a pre-existing issue a child of the current.

~  Sub-issues 0of1
7 Testing sub-issues #25

Is the sub-issue working
Create sub-issue  ~

® Create sub-issue

(©) Add existing issue

This allows you to make a pre-existing issue a parent of the current.

Lopsitey

© topsiey
Describe the bug
A dlear and concis stion of what the bug is. Assign to Copilot

To Reproduce

Steps to reproduce the behaviour

Expected behavio
A clear and ¢

Screenshots

If applicable, add screenshots to help explain your problem

Organising issues like this is great because, for instance, you could have one large issue
with two sub-issues. The large issue could be ammo, which says something like: ammo
doesn’t work properly, the first sub-issue could say: lightning ammo not loading into
mag and the second could say: fire ammo tick rate too high.

Testing and Profiling

TODO

Issues submitted through GitHub can be ticked off on MS planner when testing.
Tests should follow the pattern on the main testing sheet.

When optimising for the highest performance Unreal profiler should be used along with
the reference tree and memory graphs.



Class Architecture
TODO

Naming Conventions

e C(lasses - snake case: BP_player_character
e Functions - pascal case: FireWeapon

e Variables - camel case: currentHealth

e Other cases - ask Jake (more info)

Materials

Material

Material Instance
Post Process Material
Texture

Animation
Animation Blueprint
Skeleton

Skeletal Mesh

Rig

Animation Sequence
Animation Montage
Blend Space

Meshes

Static Mesh
Blueprints

Blueprint

Blueprint Interface
Widget Blueprint
Editor Utility Widget
Blueprint Function Library
Blueprint Component
Actor Component
Levels

Level

Level Sequence

Data

Curve Table

Data Asset

Data Table

Enum

Structure

M_
ML
PPM_
T_
ABP_
SK_
SKM_
RIG_
AS_
AM_
BS_

SM_

BP_
BI_
WBP_
EUW_
BFL_
BPC_
AC_

LVL_
LS_


https://www.freecodecamp.org/news/programming-naming-conventions-explained/

VFX

Niagara Emitter NE_
Niagara System NS_
SFX
Metasound MS_
Sound Wave SW_
Sound Concurrency SC_
Sound Attenuation SA_
Inputs
Input Action [A_
Input Mapping Context IMC_
Documentation

Variables inside blueprints should be placed in relevant categories. This makes them
easier to find in the editor and details panels.

In blueprint and C++, there should be a main comment for every function and extra
comments for ambiguous or hard to understand sections. Additionally, anything that
requires attention or is a work in progress should be commented. If a blueprint contains
nodes, it should contain at least one comment. A function’s main comment should also
be pasted into the description box in the details panel so you can hover over it to see the
functionality.

For easy blueprint organisation, please select all your
nodes and then right click to open the menu. Click § Delete

) cut
F; Copy

alignment and then select Stack Horizontally. It s Dupcate

Refresh Nodes

takes five seconds and makes complete systems far sk e Link(s)
easier to read and less like spaghetti.

Collapse Nodes
Collapse ta Function
Collapse to Macro

Alignment

Do not use comments for communicating identified Toggle Brealgaint P AbgnTop
g

Add Breakpoint P AT

bugs, this should be done using GitHub and MS S
G

. Align Center

planner ThlS Way they are dOCumented ln one plaCe Create Comment from Selection
to be viewed by the whole team. onvert 1o pur cast

| Align Right
=+ Straighten Connection(s)

4 Distribute Harizontally
- Distribute Vertically

Stack Horizontally

1= Stack Vertically

Systems Breakdown

This is how every system has been implemented, not the design or purpose behind any
mechanics.


https://www.cbgamedev.com/blog/quick-dev-tip-10-ue4-blueprints-subcategories

CharacterBase (Abstract class)

Summary

Checks WASD input and moves tile position based on that.
Movement uses timeline lerp for each position not player movement system

Input should be turn-based. An example:

1. Input pressed Action delay
2. Player pushes object makes the
3. Pressure plate activates animation
4. Checks if Blongo is in the light look smooth
5.

Next input is allowed - and peaceful

Functions
e GridMove
e CheckGrid (Blueprint function library or subsystem)
e (CheckShadow (Actor Comp or Function)

Children
e Blingo
e Blongo

Blingo (Child class)

Interfaces

e Weighted
e Moveable

Moveable Object (Class)

Summary

If player attempts to move into pushable block, check the tile it will be pushed into, if
empty, allow movement

Interfaces

e Moveable
e Weighted



Functions

e (CanPush
Children
e Block

TriggerBase (Abstract class)

Interfaces

¢ Interactable (Interface)

Functions

e Interact

Children

e Pressure Plate
e Button (Interactible)

TriggerableBase (Abstract class)
Functions

e Activate

Children

e Door
e Moving Block

StartLevel

Summary

Two separate entrances to the level specified as one each for Blingo and Blongo.



EndLevel

Summary

Two separate exits to the level specified as one each for Blingo and Blongo. The level is
only left when both characters are on their exits.

Movement Component
Summary
Converts world locations to grid tiles.

CheckGrid - Checks occupancy of tile at location.

MoveActor — Would be called by the pathfinding function in the player and used when
moveable objects are pushed. This would lerp player/object between locations in the
grid.

Functions

e CheckGrid
e MoveActor

Command History

Summary

Handles the data for the players inputs so that they can be undone and redone.

AddToStack -
Functions
e CanUndo
e (CanRedo
e Undo
e Redo

e AddToStack
e CommitStack

Level Generator

Summary

The lights would store the static and dynamic layers. This would be done using an
interface. When a tile is updated, an event is run which the light caster would then use to
update the dynamic layer. At the start of the level the static layer is ran to initialise the
shadows. Moveable objects would invoke the update event to affect the dynamic layer.



The event update should send a reference to the actor that invoked it so the light can
check that to find the tag.

Add a "blocked" or "wall" query tag?

System Flowcharts

Legend
Colour Meaning
Blue Nodes in a blueprint
Orange Function
Purple Interface

<<GridMove>> <<CanPush>>

Start

INPUT
Move

CheckShadow

QOUTPUT
Tile

MoveActor(Tile)

<<ShadowUpdater=>

<<CheckShadow=>

<<Moveable>>

Start

CanPush

OUTPUT
Pushable

IFy False
Pushable
True

True

RUN PUSH

<<Weighted>> <<

Start

INPUT
Location

CheckGrid

OUTPUT
Tile

IF False
Tile ==
WHILE Al

Loop
(Tile==al | 1TUE

RUN
Move -1 Z Axis

<<StaticLayer=>>

Start

On Begin play

INPUT

in
TilaCount

ShadowUpdater
{lightDir, tagAur)

End

FOREACH
TileCount Tike

<<CheckGrid>>

Done with
an overload
or two
params

False

<<DynamicLayer=>

Start

Tag = CurrentActor.Tag

IF False
Teg==
ShedowCaster
True

Shadowlpdater
{lightDir, Tag)

End

<<|nteractable>>

Activate
Triggerable

QUTPUT
Triggerable
Mew Location




general selup




pressure plale is of
J'no ane standing on it




DynamicLayer

Objects on this layer are modify the data layer.
Interactions happen here and are passed onto the data layer.

DatalLayer

The data layer is used for quickly querying the state of the grid.
It is used to determine cell data such as: "shadow", "wall", "box" etc.

LevelCreato
DataFactory : IGridDataFactory

VisualFactory : IGridVisualFactory
Cells : [Vector2D,ICell]

|

IGridDataFactor IGridVisualFactor
+ bool QueryTags(FGameplayTagQuery query)
+ void AppendCellTags(FGameplayTagContainer inputTags) . . ) .
+ void ConstructGrid() : : TM + void UpdateVi ICell(FVector2D Cellj H
+ void RemoveCellTags(FGameplayTagContainer inputTags) RoKiCoRintral) o P SR (R ellpos)
+ FGameplayTagContainer GetTags() ‘/

«IGridDataFactory»
LevelDataFactor

+LevelData



CommandHistory

«Interface» -List<ICommandStack> History
ICommand -int HistoryIndex

-int MaxSize

+Do() +void CommitStack(lCommandStack stack)
+Undo() +bool CanUndo()

+string GetDisplayString() +bool CanRedo()
+Undo()
+Redo()

CommandStack
-List<ICommand> Commands

+int GetSize()
+Push(ICommand command)
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