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Introduction
This document describes the Soundwich audio technology, its goals and objectives, current status and road-map.
Purpose
· To provide a layer to bridge the current gap between game engine systems (AI, Physics, Gameplay) and the chosen audio middleware.
· To provide a system where the control or this layer is fully accessible and tunable by sound designers and audio directors.
· To provide an environment where these systems can be auditioned, debugged and fine-tuned both independently from the game (before being implemented into the game by the audio programmer) or real-time in game.
· To provide a system to build reusable modular units of varying complexity, from small basic elements like emitters or linear and volumetric sound sources, to higher level systems like dynamic music scores, vehicles or weapons.
· To provide a system that is platform and audio middleware independent to aid asset sharing across multiple projects with different game and audio engines.
· To enable building a library of reusable commonly required assets that can be shared across games and easily customised if a game has slightly different requirements.
· To provide a robust modular framework that’s architecture will significantly minimise audio bug regressions during game development.
Description
Game audio programming is a varied discipline that touches many parts of a game. Since many different systems within a game require audio it could be considered architecturally as a vertical stack alongside the game’s other systems:
Low Level Game Systems
(Rendering, Memory, Streaming)
Med Level Game Systems
(Gameplay, Animation, Physics)
High Level Game Systems
(AI, Presentation, Flow)
Audio Middleware







The ‘glue’ between the game systems and audio middleware has traditionally consisted of code that primarily translates game events and variables (‘gun fired’, ‘distance to player’, ‘footstep event’ ‘player health’ etc.) into audio events and variables (‘play sound’, ‘enable effect’, ‘set preset’, ‘set pitch’ etc.). This can often be a simple mapping between the two sides (‘footstep event’ -> ‘play footstep sound’) or could require more sophisticated logic and processing, e.g. controlling interactive music or vehicle engine modelling.
These systems would traditionally exist as code, often specific to a game engine or may be partially implemented in the upper levels of the latest audio middleware. Often several games may use essentially the same or very similar systems but due to the dependencies in both the game engine and the audio middleware, the code is often difficult or impractical to port and would be duplicated across multiple games (e.g. an ambient sound system).
This technology abstracts these systems into a game and audio engine independent form, and provides a tool for the sound designers to modify properties and the logic of the audio implementation. Additionally, the tool provides rapid prototyping and allows intensive testing and tuning of these systems before any game hooks need to be implemented.
The sound designer is also no longer dependant on a programmer to make numerous time consuming minor adjustments, thereby improving quality of the final audio, and the programmer has more time available to support these audio implementation assets by adding new components and extending the functionality of the system as new features are required.
Design and System Architecture
The system can be broken down into several high level technologies.
· The Engine: this should be efficient with both memory and CPU requirements and take advantage of multiple cores if available. This is the runtime component.
· The Editor: this should enable easy editing, storage/retrieval, auditioning and debugging of content. As the primary tool, UX and workflow efficiency are priorities.
· Game Engine Plug-ins: in some cases Soundwich may be wrapped in a plug in within specific game engines, this would again improve efficiency and minimise programmer dependencies.
· The Asset Library: not part of the core technology but part of the big picture goal to enable asset sharing and collaboration across projects.
Engine
Existing Features
· Fast, efficient component based framework for running the modular logic and processing assets created in the tool.
· Muti-core/multi-processor internals.
· 2-way command pipe for non-blocking API calls.
· 2-way communication with audio middleware.
· Middleware contained within soundwich, only implement one system.
· Same thread call-backs to eliminate locks.
· Easily extendable with new components.
· Optional highly efficient native audio rendering to extend, replace or compliment audio middleware.
Upcoming Features
· More components.
· Cross platform functionality.

Editor
Existing Features
· Clean intuitive interface using a context sensitive workspace with properties design.
· Node based editor for easy visualization of designs and data flow.
· Lazy loads project assets for almost instant startup.
· Utilizes a cache for incremental asset building.
· Auditioning tool to quickly and easily test assets in an instance of the soundwich engine.
· Fully data driven; all components are defined in an xml file.
· Developer mode; programmers can export c++ files for new components from within the tool.
· Standalone mode; the tool can run in audition mode only for presentations or to allow 3rd parties to test content (e.g. to allow composers to hear their interactive compositions).
Upcoming Features
· Undo/Redo.
· Improved debugging in Audition mode.
· Remote debugging for in game content.
· Custom controls for non-elemental components. 
Plug-ins
Upcoming Features
· Plug-ins currently requested and started for Snowdrop and Unity.
· Other engines as required.
Library
Upcoming Features
· Community driven knowledge base
· Searchable library of re-usable assets and snippets shared across teams.
· Tutorials, demos, walkthroughs and wikis.
· Knowledge sharing user’s forum.
Road-Map
The technology is very early in development; so far 2 prototypes have been built which have led to the current production focussed version of the engine and tool being built.
Stage 1
· Create a usable version of the engine and tool that allows sound designers to create and audition usable game assets.
· 75% Complete.
· 1st version has been rolled out to various teams for testing and feedback.
· Many components implemented but many still missing.
· Only platform supported at the moment is PC.
· Gather feedback from early adopters and adjust schedule and priorities accordingly
· 20% Complete
· Several teams interested in using Soundwich are currently evaluating the early version.
· Feature priorities will be based on feedback and individual project requirements.
· Minimise risk by focussing on most requested features.
· Finish implementing missing functionality
· 10% Complete
· Framework is structurally complete but many components are still missing.
· Improve debugging and implement connection to a running game (next engine task).
· Port to required platforms.
· Create any game engine plug-ins and middleware interfaces as required
· 10% Complete
· Projects keen to use Soundwich being built using Unity and Snowdrop with Wwise.
· These interfaces are the primary focus until this changes.
· Create documentation, samples, tutorials and any other aids to starting developing with Soundwich.
Stage 2
· Ensure a production ready version of the technology is complete.
· 0% Complete
· Complete porting to all other required platforms.
· Production ready game and content debugging over TCP/IP.
· Optimisation of various utility classes and low level audio (if projects require native audio layer, else this can be pushed to stage 3).
· Successfully use the technology in a shipped title.
· 0% Complete
· Several projects currently assessing the technology for consideration in their next title.
· Re-focus feature priority based on any committed project’s requirements.
· Support projects and ensure the technology is complete for the needs of each title.
· Enhance areas of the technology related to usability and workflow.
· 0% Complete
· A more sophisticated environment to test and debug assets, enhanced in-game debugging.
· Well featured built in help system, ‘inline’ manual + documentation, tutorials, videos.
· Source control integration for assets.
· First version of the online asset library
· 0% Complete
· Cross project community driven shared asset library
· To enable easy sharing of existing content between titles.
· Search/Load/Audition straight into tool.
Stage 3
· Ensure technology works for multiple teams shipping concurrently.
· 0% Complete
· Robust versioning, upgrading, updating and new version rollout.
· Create efficient cross team workflow, component, and asset sharing.
· 0% Complete
· Enable easy asset sharing between sound designers
· Enable easy submission of core component extensions from teams, smooth evaluation and integration into the core library versions.
· Quick release cycle to all using teams (should be aided by the modular nature of the tech)
· Enhance tools for asset sharing.
· 0% Complete
· Web and in-tool based searching of asset library.
· Enhanced asset database with forum, comments, guides, tutorials, videos etc.

Next Tasks
· Core functionality and framework nearly complete PC.
· Required on other platforms urgently (Just Dance would need Wii-U, XboxOne and PS4).
· Improved debugging tools required.
· Improved PC based debugging tools recently started.
· Networked debugging on consoles high priority (required after ports complete)
