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What is a bottleneck?
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A bottleneck in a process occurs when input comes in
faster than the next step can use it to create output.

Bottlenecks in production can result in loss of time
and money — and can have a severe impact on project
planning and adhering to tight schedules and rigid
deadlines.
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How to Identify Bottlenecks
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How to Identify Bottlenecks

Routines or situations that regularly cause stress or frustration in your
day can actually be a significant indicator that a bottleneck exists
somewhere.
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How to Identify Bottlenecks
Some other signs of bottlenecks include:
" Long wait times - Work being delayed because team

members are waiting for a concept, asset or more
research/information.

" Backlogged work — There's too much work piled up at one
end, and not enough at the other end.
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Flow Charts
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The use of a flow chart can help identify
where bottlenecks are occurring.

Flow charts break down a system by
detailing every step in the process in an
easy-to-follow diagrammatic flow.
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Flow Charts

Once a process has been mapped out,
it's much easier to see where there
might be a problem.

The production team should meet and
identify each step that your project
needs to function well.
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Flow Charts

Research Concept | Asset Crea.tlon /
3D modelling &

phase phase _
UV Unwrapping

Import assets into engine /
level design & set dressing

Completed game level
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UV Unwrapping

Research
phase

Texture creation
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The ‘Five Whys’ Technique
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The ‘Five Whys’ technique
This can also help the team identify how to unblock a bottleneck.

To start, identify the problem you want to address.

Then, working backward, ask yourself why this problem is occurring.

Keep asking yourself "Why?" at each step, until you reach the root
cause.

This is not to lay blame - it is a method used to identify shortfalls and
potential setbacks!
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The ‘Five Whys’ technique
Consider the environment props bottleneck example. Go back to the

beginning, and imagine that you have no idea why there is a delay.

Props are not being imported into the game environment.
Why?

Because the environment artist claims they are not ready to be
imported.
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The ‘Five Whys’ technique

Why aren’t the assets ready?

Because none of the assets have UV maps or textures completed
before they are imported into the game engine.

Why don’t they have completed UV maps or textures?

Each one has to be UV unwrapped and textured before use, and it is
taking a considerable amount of time to complete each one.
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The ‘Five Whys’ technique

Why is it taking so long to complete each one?

Because every model has to be UV unwrapped and textured by one of
the members of the development team.

Why is this the job of only one person in the team?

Because everyone else has been assigned other tasks such as research,
concepts, modelling, animation and environment design.
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The ‘Five Whys’ technique

Because everyone else has been assigned other tasks such as research,
concepts, modelling, animation and environment design.

The root cause has just been identified, and a solution can be made.
The solution is to delegate the task to more than one person -
preferably a team member who may have finished their primary role,
such as a concept artist or researcher.

By working backward and identifying the root cause, the team can
clearly see what needs to change in order to fix the problem.
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How to Unblock Bottlenecks
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How to Unblock Bottlenecks

How you might increase efficiency in other situations will depend
greatly on the nature of the process concerned, but here are some
general ideas:

= Remove activities from the bottleneck process that could be done
by other people.

= Assign the most productive team members and technology to the
bottleneck process.
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Examples of Production Bottlenecks
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Production bottlenecks

Schultz (n.d.) states that one of the most frustrating elements of
development is not the time taken working on a feature, but the time
that computers spend calculating and compiling.

This results in down-time that prevents the developer from continuing
with their work. Two examples of where the team is hit hardest by

this problem are:
= Compiling / building the game

= Lighting / rendering in engine
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Compiling / building the game

When a programmer makes a change, it requires the executable file of
the game to be recompiled.

This takes time (especially when developing for consoles) where the
updated code must be transferred to the console for testing.

Programmer time is valuable and if they are unable to continue to
work, every instance of down-time adds up to cost the company
considerably - not only in terms of wasted time, but also in money.
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Lighting / rendering in engine

Dynamic lighting in games is extremely
expensive on the computational side, and
that cost has to go somewhere.

In the Unreal Engine, the level designer
"Builds Lighting" and then has to take a
break while the engine calculates the
lighting in the scene being made.
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Key Points / Summary

Bottlenecks can cause major problems for any company, and
identifying their root causes is critical.

Look for typical signs of bottlenecks — such as backlogged work, team
members waiting on other tasks, and high stress relating to part of the
development process.

To make sure you identify the root cause - and not just one of the
effects - try using a Flow Chart or the Five Whys technique.
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Discussion

*"Why do vyou feel it is important to identify potential
bottlenecks in live projects before they develop?

" Give examples of scenarios where a development team may
have to compromise, and what they might have to do to
achieve their goals.
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Exercise

" Create a flow chart for the production process in your
development team.

Add names to each part of the process to help see if there
may be any potential bottlenecks in production. If so, talk
to your team to find a solution.

" Gantt Chart progression - has this been successfully
implemented in the project?
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