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LAB132

. Founded in April 2017 from 4 HdM Students
.11 Team Members

. Development of video games (our own as well as on behalf of clients)

. 3 own titles
. Contribution to 20+ other game titles through (e.g. with Unreal
Engine), for up to 5 platforms, full or of titles for multiple

platforms
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Andmore...



BACKGROUND

Best practices from 10+ years of active C++ development
and 8+ yearstof Unreal Engine, starting from-4.5

Working on different codebases from different teams,
reviewing code from employees.
Implementing feattres in a timély and stable manner.

Samples are from Unreal Engine,s
but'\concepts apply to all kinds of develgpment.
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00. MAINTAINABILITY

80% of the lifetime cost of a piece of software goes to

¢ Maintenancecl { I wSFTIF OQU2NE t2f AaKAYy3d>X 5So6dza3aAy3.
Hardly any software is maintained for its whole life by the original author.

Code conventions improve the readability of software, allowing engineers to

https://docs.unrealengine.com/5.3/etuS/epiecpluspluscodingstandardfor-unrealengine/



01. CODE STYLE MATTERS MORE THAN YOU THIM

Makes it readable
Avoids common errors

Do not leave commented out code



01. CODE STYLE MATTERS MORE THAN YOU THIM

const float rps = m_erpm / 60.0f;
const float v = (m_parent->GetPhysicsLinearVelocityAtPoint(GetComponentLocation()) | -GetForwardVector());
const float av = FMath::Abs(v);
float s = m_prop->9etFWS(m_prop->m_maxrpm) ;
if (!ensure(!FMath::IsNearlyZero(s)))
{
s = 1.0f,;
)
const float r = av / s;
const float ¢ vV < 0.0f ? m_prop->m_coeff_rev * 0.01f & 1.0f;
const float fc = m_prop->m_coeff.GetRichCurveConst()->Eval(InTime:r);
const float d = m_prop->m_d * m_prop->m_d * 0.0001f;
const float f = FMath::Sign(rps) * fc * m_p * rps * rps * d * d * c;
return f;



01. CODE STYLE MATTERS MORE THAN YOU THIM

const float RevolutionsPerSecond = EngineRPM / 60.0f;

const float LinearVelocity =
(PrimitiveAttachParent->GetPhysicsLinearVelocityAtPoint(GetComponentLocation()) | -GetForwardVector());

const float AbsoluteLinearVelocity = FMath::Abs(LinearVelocity);

float FreewheelSpeed = Propeller->GetFreewheelSpeed(Propeller->MaxRPM);

// This can only happen in an incorrect setup from the propeller (either no Pitch or © Max RPM)

if ('ensure(!FMath::IsNearlyZero(FreewheelSpeed)))

{
FreewheelSpeed = 1.0f;

h
const float NormalizedAdvanceRatio = AbsolutelLinearVelocity / FreewheelSpeed;
const float ReverseCoefficient = LinearVelocity < 0.0f ? Propeller->ReverseEfficiency * 0.01f : 1.0f;

const float ForceCoefficient = Propeller->ForceCoefficient.GetRichCurveConst()->Eval(InTime:NormalizedAdvanceRatio);

// cm”2->mh2
const float DiameterSquared = Propeller->Diameter * Propeller->Diameter * 0.0001f;

// F = K_F *p *nr2 * DM
const float Force = FMath::Sign(RevolutionsPerSecond) * ForceCoefficient * WaterDensity * RevolutionsPerSecond *

RevolutionsPerSecond * DiameterSquared * DiameterSquared * ReverseCoefficient;

return Force;



02. COMMENTS SHOULD SUPPLEMENT MISSING
INFORMATION

Self explanatory code does not need comments
Describe unusual behavior, that is not obvious
Edge cases and expectations to the callee or reader

Additional information not conveyed by function/variable/class names



02. COMMENTS SHOULD SUPPLEMENT MISSING
INFORMATION

#if WITH_EDITOR
void ABoat::RerunConstructionScripts()
{
// Note(marvin@lab132.com): This 1s used by the boat balancing tool.
// If we allow rerunning the construction script, this also recreates the (Blueprint) generated components
// and we loose the connection to our edited properties.
// There might be better options here,
// but finding the correct event to replace the edited object with the reconstructed one can be tricky,
// so this is the best solution for now.
//
// AdditionalNote(marvin@lab132.com): Might be also an option to implement this into the engine
// to not rerun the construction script on a variable change.
// This might fix some breaking actors when editing values while playing.
// Since while we are playing and changing values in the editor,
// one would not expect the construction script to be run anyway
if (bAllowReconstruction)
{

Super: :RerunConstructionScripts();

¥
gendif #if WITH_EDITOR



02. SELF DESCRIBING COMMENT

[ %k N

* Defines one entry to a challenge = °

*/
USTRUCT (BlueprintT
struct FBeChallengeEntry
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02. BETTER EXAMPLE

/**

*

The LevelRuleset defines all the rules for a level.

It contains the definition on how to generate the path and how to decorate 1it.

* Combined with a PathSeed, it can be used to generate a level and serves as a unique identifier for a level.
More specific, the ruleset's primary asset id 1s used as the unique identifier part.

»*

*

=
UCLASS()
@No derived blueprint classes
class BERYLLIUM_API UBeLevelRuleset : public UPrimaryDataAsset

0



03. YOUR COMPONENT IS TOO COMPLEX

Components should only implement one feature
Managing state of components should be elsewhere
¢ Game Obijects / Actors
¢ Managing Components

¢ (Sub)Systems
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04. YOUR FEATURE SHOULD BE-ASYEEM

Systemic Design is not restricted to the engine
Separate managing part of features into systems

Helps avoid state bugs when used by multiple sources



Game-Specific Rendering

Front End

Visual Effects

Scene Graph / Culling Optimizations

GAME-SPECIFIC SUBSY

Player Mechanics Game Cameras

Gameplay Foundations

High-L

Online Multiplayer

ollision & Physics

Dsbug Drawing (Lin

Granny, Have

Human Interface
Device (HID)
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VISUALIZATION

Make it accessible via debug flags

Keep your debug logs (or write them in the first place)

¢ (GitHub) Copilot is your frien@

Do not comment out debug code

Avoid conditional compilation if performance allows it
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O7. INVEST TIME IN TOOLING

A feature is more likely to be used if easy-and intuitive
Simple things like Tooltips, Units, Slider Limits, Icons
Custom Visualization of values

Custom Workflows

Custom Editors






