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Abstract

This post continues our summer Sound and Pleasure series, as the second **bonus Monday**

podcast in a three part series by Leonard J. Paul. What is the connection between sound and

enjoyment, and how are pleasing sounds designed? Pleasure is, after all, what brings y’all back to 

Sounding Out! weekly, is it not? Who doesn’t like retrogames?
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This post continues our summer Sound and Pleasure series, as the second

**bonus Monday** podcast in a three part series by Leonard J. Paul. What is the connection

between sound and enjoyment, and how are pleasing sounds designed? Pleasure is, after all, what

brings y’all back to Sounding Out! weekly, is it not?

Who doesn’t like retrogames? As a kid I kept to a straight diet of NES pixels and sounds. This

installment reveals the technical and creative proficiencies involved with the composition of retro

sound, and it. is. amazing! Our final installment on game audio design will run Thursday,

6/26/2014, and feature some notes on the process of designing sound for the game Vessel. Also,

be sure to be sure to check out last week’s edition where Leonard breaks down his process in

designing sound for Sim Cell. But first, Retro City Rampage! -AT, Multimedia Editor

P.S. The first 25 folks to follow @soundingoutblog, @VideoGameAudio or @RetroCR on

Twitter following the publication of this podcast will win a free download code for Retro City

Rampage sent to them via direct message courtesy of Leonard Paul!

–

https://soundstudiesblog.com/wp-content/uploads/2014/06/hand-made-music-in-retro-city-

rampage_leonardjpaul_sovga_soundingoutpodast.mp3

CLICK HERE TO DOWNLOAD: Game Audio Notes II: Hand Made Music in Retro City Rampage

SUBSCRIBE TO THE SERIES VIA ITUNES

ADD OUR PODCASTS TO YOUR STITCHER FAVORITES PLAYLIST

–

Game Audio Notes II: Hand Made Music in Retro City Rampage

Retro City Rampage (RCR) is a retro vibe two-dimensional open world game with plenty of

parodies from the 80s and 90s. It’s basically what Grand Theft Auto would be if it was on the

Nintendo Entertainment System (NES). Because the world of computer game design has recently

embraced retro-aesthetics, the game was released for almost every platform. Its Nintendo 3DS

version, was even a critical success, scoring a high 83% on Metacritic. My goal with the sound

design of RCR was to produce a sound that was both an homage to the original sounds of the NES,

but with a heart-felt intensity such that it preserved the feeling of my own nostalgia as well. The
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sound design of RCR follows in the tradition of independent games that are working hard to

recover an aesthetic from the halcyon days of gaming.

I wanted the sound design of RCR to be as nostalgic as possible. To do this, I started by

researching the work of others with this sepia-drenched 8-bit aesthetic in their own work. The

open source scores that Jake Kaufman (aka “virt”) used for his albums FX1 and FX2, were

particularly valuable here. Later on I came across a chiptune tutorial that Matt Creamer (aka

“Norrin Radd”) had made and was able to bring him onboard to complete our team of composers

for the game. I was able to borrow the same setup that he used for his music and adapt it to my

process for creating sound effects. I used the open source music software OpenMPT for creating

the sound effects as well as use the C++ sound code for playing back the music in the game as

well. Getting the code from OpenMPT meant that new code didn’t need to be created and it

ensured that the songs and sound effects would play back perfectly without any issues in the

game.

A Screenshot of OpenMPT software. Image

courtesy of the author.

OpenMPT is a music tracker (or mod tracker) program for Windows. Mod trackers began on the 

Commodore Amiga in 1987 with the release of the Ultimate Soundtracker. The Amiga supported 4

channels of 8-bit sampled sound and usually had very low sampling rates to conserve memory as

the original Amiga 1000 usually had only 256 KB of RAM. In other words, the samples were short

and rough, but creative engineers found ways to work within these limitations. For RCR we used

the Impulse Tracker format that was first released in 1995 for DOS.

Early sound designers needed to code the sounds in an arcane language called assembly code

that was quite difficult to understand unless you were a computer programmer. Trackers were a

first step toward making audio for games easier to make. They allowed sound designers to work

with musical notes and effects abstractly, using a notation language far easier than hard-core
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assembly code. Later consoles, such as the Super Nintendo Entertainment System (SNES),

allowed sound designers to simply input sampled sounds to be played back during the game. We

wanted the sound design of RCR to be from the “classic era” of video games (before sampled

sounds became the norm) and to feed off of the nostalgia surrounding this era for the player.

I typed in thousands of notes and effect commands in by hand, when creating the score for RCR.

This level of detail and control has a direct aesthetic effect on the audio. Game sound

programmers working in the 1980s lacked the sophisticated tools of automation that are standard

in the industry today. This attention to detail and nuance was essential for the nostalgic sound

associated with classic video games that I wanted to produce in my work. Just as using paper can

be contrasted with modern music composition software, the mode in which one creates has a

direct effect on the results of the composition.

Courtesy of Vblank Entertainment (c)2014 –

Artwork by Maxime Trépanier.

While creating the sound effects for RCR, I learned how to do tracking and decided I wanted to

add some music to RCR as well.  The catch was that the synthesis capabilities of the NES were

extremely limited including only two pulse waves (often used for lead instruments), a triangle

wave (usually used for a bass instrument), a noise channel (frequently used for drums), and a

crude sampled sound channel (commonly used for muffled sound effects).

Even though we decided early on that we wanted the game to have a nostalgic feel, we made a set

of careful decisions in order to avoid being locked into the tricky technical details that sound

artists who worked on games for the original NES had originally faced. One key difference was that

we didn’t limit the overall polyphony of sounds playing at the same time to the original NES

specification. We limited each individual sound effect and song within the NES specification (for

example, a single sound effect couldn’t use three pulse waves), but we decided not to drop a

channel out when a sound effect would have preempted the score from one of the music channel.

Typically in original NES games the music moved aside in order to accommodate the sound effects

and so notes that used the pulse wave track were frequently dropped. Because this sort of

interruption is unpleasant, we made choices that allowed us to work around it – inspiring our

creative choices rather than limiting them. Although we took a few other technical liberties, nearly

all of the sounds and songs of RCR could play on an actual NES with minimal modification.

Sounding Out! • Sounding Out! Podcast #30: Game Audio Notes II: Hand Made Music in Retro City Rampage

https://doi.org/10.59350/q9qq7-q3z35 Page 4

https://soundstudiesblog.com/2014/06/02/retro-city-rampage/03-rcr_cassette_action/
https://doi.org/10.59350/q9qq7-q3z35



		
 		
			
								
					Sounding Out!
				
				pushing sound studies into the red since 2009
			


			
						About

			About Us


			Editorial Collective
	
				Jennifer Lynn Stoever


				Liana M. Silva


				Aaron Trammell


	





			Editorial Statement


			Contact


			People
	
				Writers
		
					Writers A-N
			
						A-B
				
							Kemi Adeyemi


							Kaj Ahlsved


							Wanda Alarcon


							Andrew Albin


							Kevin Allred


							Eddy Francisco Alvarez Jr.


							Tim Anderson


							Kevin Archer


							Michael Austin


							Gina Arnold


							Shauna Bahssin


							Kathleen Battles


							Benjamin Bean


							Airek Beauchamp


							Tara Betts


							Colin Black


							Thomas Blake


							China Blue


							Trevor Boffone


							Yvon Bonenfant


							Marcus Boon


							Esther Bourdages


							Bill Bahng Boyer


							Regina N. Bradley


							Mark Brantner


							Alejandra Bronfman


							Cassie J. Brownell


							Justin D Burton


				





						C
				
							C.L. Cardinale


							Leonardo Cardoso


							andré carrington


							Aaron Carter-Ényì


							Dolores Inés Casillas


							Daniel Cavicchi


							Steph Ceraso


							Rui Chaves


							Maria P. Chaves Daza


							Norma Coates


							Debra Rae Cohen


							Maile Costa Colbert


							James Cook


							Claire Cooley


							Gabrielle Cornish


							Ian Coss


							Rui Costa


							Adam Craig


							Ashon Crawley


				





						D-E
				
							Mark Davidson


							Marcia Dawkins


							Monica De La Torre


							Mike D’Errico


							Peter DiCola


							Jacqueline Dowdell


							George Drake Jr.


							Meghan Drury


							Ian Dunham


							Justin Eckstein


							Christine Ehrick


							Samantha Ege


							Nina Sun Eidsheim


							Lawrence English


							Marcella Ernest


							Everything Sounds


				





						F-G
				
							Ziad Fahmy


							David Font-Navarrete


							Rob Ford


							Juan Sebastian Ferrada


							Nicole Furlonge


							Milton Garcés


							Luis-Manuel Garcia


							Jennifer Garcon


							Josh Garrett-Davis


							Erik Granly Jensen


							Christina Giacona


							Denise Gill


							Mike Glennon


							Benjamin Gold


							Kaleb Goldschmitt


							Travis Gosa


							Carolina Guerrero


							Norie Guthrie and Scott Carlson


				





						H
				
							Michelle Habell-Pallán


							David Hadbawnik


							Mack Hagood


							Magz Hall


							Fabiola Hanna


							Brían Hanrahan


							Steven Hammer


							Melissa Helquist


							David Hendy


							Yessica Garcia Hernandez


							Bridget Hoida


							Shakira Holt


							Seth S. Horowitz


							Joshua Hudelson


							John Hyland


				





						J-K
				
							Katharine Jager


							Priya Jaikumar


							Robin James


							Gabriela Jimenez


							Imani Kai Johnson


							Randolph Jordan


							Jeanette S. Jouili


							Loren Kajikawa


							Damien Keane


							Amanda Keeler


							Elizabeth Keenan


							Sarah Kessler


							Roshanak Kheshti


							Dorothy Kim


							Bill Kirkpatrick


							Nicholas Knouf


							Melle Jan Kromhout


							Danijela Kulezic-Wilson


				





						L-Mi
				
							Caleb Lázaro Moreno


							Rebecca Lentjes


							Nati Linares


							Mary Caton Lingold


							Jay Loomis


							Eric Lott


							Bronwen Low


							Enongo Lumumba-Kasongo


							Ashley Luthers


							Marit J. MacArthur


							Alexis Deighton MacIntyre


							Owen Marshall


							Carter Mathes


							Tom McEnaney


							Marci McMahon


							Leslie McMurtry


							John Melillo


							Asa Mendelsohn


							Aurelio Meza


							Jeb Middlebrook


							Bonnie Millar


							April Miller


							Lee M. Miller


							Gabriel Salomon Mindel


				





						Mo-N
				
							Dave Molk


							David Mollin


							Madison Moore


							Nancy Morales


							Kristin Moriah


							Roger Moseley


							Seth Mulliken


							Timothy Murray


							Jordan Musser


							Sionne Neely


							Elizabeth Newton


							Tavia Nyong’o


				





			





					Writers O-Z
			
						O-R
				
							Michael O’Brien


							Julia Grella O’Connell


							Mandie O’Connell


							Linda O’Keeffe


							Josh Ottum


							Priscilla Peña Ovalle


							Osvaldo Oyola


							Marla Pagán-Mattos


							Andreas Pape


							James Parker 


							Leonard J. Paul


							Caroline Pinkston


							Samantha Pinto


							Murray Pomerance


							Scott Poulson-Bryant


							Primus Luta


							Lucreccia Quintanilla


							Iván Ramos


							Anthony W. Rasmussen


							Ian Rawes


							Lilian Radovac


							Marlen Ríos-Hernández


							AO Roberts


							Tara Rodgers


							Christopher Roman


							Pablo Roman-Alcala


							Alexander Russo


				





						S
				
							reina alejandra prado saldivar


							Andrew J. Salvati


							Ted Sammons


							Luz María Sánchez


							Michelle Sauer


							Jentery Sayers


							Meg Schedel


							Holger Schulze


							A. Brad Schwartz


							Cam Scott


							Sarah Mayberry Scott


							D. Travers Scott


							Susana Sepulveda


							Christina Sharpe


							Rebecca Shores


							Shayna Silverstein


							Aram Sinnreich


							Phillip Sinitiere


							Jonathan Skinner


							Jacob Smith


							Suzanne E. Smith


							Emmanuelle Sonntag


							Gustavus Stadler


							Justyna Stasiowska


							Jonathan Sterne


							Andy Kelleher Stuhl


							Pavitra Sundar


							Rajna Swaminathan


							Karl Swinehart


				





						T-Z
				
							Dustin Tahmahkera


							Ariel Taub


							Toniesha L. Taylor


							Karen Tongson


							Alexander J. Ullman


							Vanessa K. Valdés


							Shawn VanCour


							Neil Verma


							J. Martin Vest


							Salomé Voegelin


							Laura Wagner


							Gayle Wald


							Daniel A. Walzer


							Yun Emily Wang


							Jon M. Wargo


							Eric Weisbard


							Alex Werth


							Kimberly Williams


							Ben Wright


							Nabeel Zuberi


							Christie Zwahlen


				





			





		





				Guest Editors
		
					Airek Beauchamp


					Justin D Burton


					Luis-Manuel Garcia


					Magz Hall


					Dorothy Kim


					Tom McEnaney


					Christopher Roman


					Katherine Spring


					Neil Verma


		





				Podcasters
		
					Frank Bridges


					Leonardo Cardoso


					Brooke Carlson


					Maile Colbert


					David B. Greenberg


					K. A. Laity


					Eric Leonardson


					Sonia Li


					Monteith McCollum


					Andrea Medrado


					Nick Mizer


					Leonard J. Paul


					Craig Shank


					Jennifer Lynn Stoever


					H. Cecilia Suhr


					James Tlsty


					Salomé Voegelin


					Naomi Waltham-Smith


					Daniel A. Walzer


					Cynthia Wang


					Anne Zeitz


		





				Advisory Board


				Associate Book Review Editor


				Interns
		
					Spring 2025 Interns
			
						Sean Broder


						Alex Calovi


			





					Former Interns
			
						Shauna Bahssin


						Kaitlyn Liu


						Mikal McKay


						Jenna Perez


						Daniel Santos


						Dhruv Sehgal


						Hannah Srulevich


						Michele Quiles


						Kamryn Scott


						Ariel Taub


						James Tlsty


						Allison Young


			





		





	











		Resources

			Sounding Out Index


			Cite SO!


			SO! QR Code


			Teaching SO!


			SO! Reads: Book Review Index


			Click for Series and Forums Index








		Podcast

			Podcast Editorial Statement


			Podcast Episode Guide


			Regular Podcasters
	
				Marcella Ernest


	











		Submit

			To Blog (PAUSED AS OF 12/16)


			To Podcast


			CFP Archive
	
				Call For Pitches for SO!’s Print Volume + Blog: Sonic Presents Due 30 JAN 2023


				EXTENDED!! CFP: Hate and NonHuman Listening, Due 14 July 2025


				EXTENDED through 11/30 CFP: “Racial Bias in Speech AI,” Due 15 Nov 2022


				CFP: The Grain of the Audiobook, Due 7 OCT 2019


				CFP: Mingus Ah Um at 60, Due 5/20/19


				CFP: Soundwalking While POC, Due 12/3/18


				CFP: No Pare, Sigue Sigue: Spanish Rap & Sound Studies, Due 10/1/2018


				CFP: Amplifying Du Bois at 150, Due 5/1/18


				CFP: Gendered Sounds of South Asia, Due 7/15/17


				CFP: Sound in the K-12 School, Due 4/15/2017


				CFP: Sound, Ability, and Emergence, Due 1/15/17


				CFP: Punk Sound, Due 9/15/16


				CFP: Digital Humanities and Listening, Due 4/10/16


				CFP: Medieval Sound, Due 11/15/15


				CFP: Sound and Affect, Due 8/15/15


				CFP: Gendered Voices, 12/15/2014


				2014-2015 Call for Guest Editors!


				CFP: Round Circle of Resonance: José Esteban Muñoz, 9/15/14


				CFP: Sound and Surveillance, 7/15/14


				CFP: Sound and Pleasure, 4/15/14


				ASA/SCMS Call for SO! Guest Editors Due 11/21


				CFP: Sound and Cities, 11/15/13


				CFP: Sound and Play 7/15


				CFP: Sound and Sports, 4/15/13


				CFP: Sound and Creative Processes, 1/1/13
		
					CFP: Aural Tricks and Sonic Treats, 9/1/11


		





				CFP: Sound and Pedagogy, 7/1/12


	











		Creative Commons License


		Home




							

		

	

		
		[image: ]
	

	
	
		
			
			
				03-rcr_cassette_action


				
				Published  June 2, 2014 at 928 × 564 in Sounding Out! Podcast #30: Game Audio Notes II: Hand Made Music in Retro City Rampage				 | Leave a comment
				

				
					
											
							« Previous

							Next »

							

						

																[image: ]

											

					Share this:

		
				Share on Reddit (Opens in new window)
				Reddit
			

		


		
				Share on Bluesky (Opens in new window)
				Bluesky
			

		
				Share on Threads (Opens in new window)
				Threads
			

		[image: ]


		


		Share on Tumblr

		
				Email a link to a friend (Opens in new window)
				Email
			

		
				Print (Opens in new window)
				Print
			

		






Like Loading...


									

			


				
	
	
		
		Leave a comment Cancel reply








			
			


Δ



	

	This site uses Akismet to reduce spam. Learn how your comment data is processed.




					

	



	
	
		
			




		

		
					

		
					

		
					

		

	



	
		
			
				Sounding Out!


			

			
				Website Powered by WordPress.com. 


			

			

		

	









	

		
	

		
		
										
						
														Comment						
						
					


											
								
			
			Subscribe
		
		
			
			Subscribed
		
							
							

							
															
													
			
				[image: ]				Sounding Out!			
		


										

									
																						Join 9,528 other subscribers

																					
										
										

										
										
										
										
																				
											
												Sign me up											
										

									

											
										
											Already have a WordPress.com account? Log in now.										

									


								


															

						

					


											
						
														Privacy						
						
					


									
								
					

					
						
										
			
				[image: ]				Sounding Out!			
		


										
										
			
			Subscribe
		
		
			
			Subscribed
		
								


																Sign up


									Log in


																		
										
											Copy shortlink
											
										
									


																		
									
										Report this content									
								


																	
									
										View post in Reader									
								


																	
									Manage subscriptions
								


																		Collapse this bar


														


					

				

			


		


	

	


	
	
							

			
			
								
					
						
			
	














	
	%d




	 
[image: ]


		 	





Courtesy of Vblank Entertainment (c)2014 –

Artwork by Maxime Trépanier.

Using an open source mod tracker format allowed us a lot of flexibility when creating the audio

for RCR. Although using a mod tracker to type in sound effects by hand was a laborious process it

added an authenticity to the result that would have been difficult to achieve otherwise. Working

with these strict limitations forced me to make different choices in my creative process that

helped me invest a sense of ownership in the results. The hand crafted NES synth sounds I

described above are ultimately just symbols pointing towards their real-world counterparts, and

tellingly they rely on the imagination of the listener to bridge the gap between the real and the

symbolic. Nostalgia allows us to fill these gaps and allow listeners the space to hear their own

memories within the game.

Additional resources:

“Retro City Rampage Chiptune Frenzy! Panel” presentation from PAX Dev 2012 from

videogameaudio.com

Download the RCR Theme in Impulse Tracker (.IT) format from our website

See audio section of the Making of ROM City Rampage

The OpenMPT Online Help Manual is great for learning tracking

Download tons of free MOD files from MODarchive.org

Read my chapter in the Oxford Handbook of Interactive Audio: For the Love of Chiptune

• 

• 

• 

• 

• 

• 
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[image: Sound and Pleasure2]This post continues our summer Sound and Pleasure series, as the second **bonus Monday** podcast in a three part series by Leonard J. Paul. What is the connection between sound and enjoyment, and how are pleasing sounds designed? Pleasure is, after all, what brings y’all back to Sounding Out! weekly, is it not?


Who doesn’t like retrogames? As a kid I kept to a straight diet of NES pixels and sounds. This installment reveals the technical and creative proficiencies involved with the composition of retro sound, and it. is. amazing! Our final installment on game audio design will run Thursday, 6/26/2014, and feature some notes on the process of designing sound for the game Vessel. Also, be sure to be sure to check out last week’s edition where Leonard breaks down his process in designing sound for Sim Cell. But first, Retro City Rampage! -AT, Multimedia Editor


 


P.S. The first 25 folks to follow @soundingoutblog, @VideoGameAudio or @RetroCR on Twitter following the publication of this podcast will win a free download code for Retro City Rampage sent to them via direct message courtesy of Leonard Paul!
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Game Audio Notes II: Hand Made Music in Retro City Rampage


Retro City Rampage (RCR) is a retro vibe two-dimensional open world game with plenty of parodies from the 80s and 90s. It’s basically what Grand Theft Auto would be if it was on the Nintendo Entertainment System (NES). Because the world of computer game design has recently embraced retro-aesthetics, the game was released for almost every platform. Its Nintendo 3DS version, was even a critical success, scoring a high 83% on Metacritic. My goal with the sound design of RCR was to produce a sound that was both an homage to the original sounds of the NES, but with a heart-felt intensity such that it preserved the feeling of my own nostalgia as well. The sound design of RCR follows in the tradition of independent games that are working hard to recover an aesthetic from the halcyon days of gaming.


I wanted the sound design of RCR to be as nostalgic as possible. To do this, I started by researching the work of others with this sepia-drenched 8-bit aesthetic in their own work. The open source scores that Jake Kaufman (aka “virt”) used for his albums FX1 and FX2, were particularly valuable here. Later on I came across a chiptune tutorial that Matt Creamer (aka “Norrin Radd”) had made and was able to bring him onboard to complete our team of composers for the game. I was able to borrow the same setup that he used for his music and adapt it to my process for creating sound effects. I used the open source music software OpenMPT for creating the sound effects as well as use the C++ sound code for playing back the music in the game as well. Getting the code from OpenMPT meant that new code didn’t need to be created and it ensured that the songs and sound effects would play back perfectly without any issues in the game.




[image: 02-RCR-OpenMPT]A Screenshot of OpenMPT software. Image courtesy of the author.





OpenMPT is a music tracker (or mod tracker) program for Windows. Mod trackers began on the Commodore Amiga in 1987 with the release of the Ultimate Soundtracker. The Amiga supported 4 channels of 8-bit sampled sound and usually had very low sampling rates to conserve memory as the original Amiga 1000 usually had only 256 KB of RAM. In other words, the samples were short and rough, but creative engineers found ways to work within these limitations. For RCR we used the Impulse Tracker format that was first released in 1995 for DOS.


Early sound designers needed to code the sounds in an arcane language called assembly code that was quite difficult to understand unless you were a computer programmer. Trackers were a first step toward making audio for games easier to make. They allowed sound designers to work with musical notes and effects abstractly, using a notation language far easier than hard-core assembly code. Later consoles, such as the Super Nintendo Entertainment System (SNES), allowed sound designers to simply input sampled sounds to be played back during the game. We wanted the sound design of RCR to be from the “classic era” of video games (before sampled sounds became the norm) and to feed off of the nostalgia surrounding this era for the player.


I typed in thousands of notes and effect commands in by hand, when creating the score for RCR. This level of detail and control has a direct aesthetic effect on the audio. Game sound programmers working in the 1980s lacked the sophisticated tools of automation that are standard in the industry today. This attention to detail and nuance was essential for the nostalgic sound associated with classic video games that I wanted to produce in my work. Just as using paper can be contrasted with modern music composition software, the mode in which one creates has a direct effect on the results of the composition.




[image: 03-rcr_cassette_action]Courtesy of Vblank Entertainment (c)2014 – Artwork by Maxime Trépanier.





While creating the sound effects for RCR, I learned how to do tracking and decided I wanted to add some music to RCR as well.  The catch was that the synthesis capabilities of the NES were extremely limited including only two pulse waves (often used for lead instruments), a triangle wave (usually used for a bass instrument), a noise channel (frequently used for drums), and a crude sampled sound channel (commonly used for muffled sound effects).


Even though we decided early on that we wanted the game to have a nostalgic feel, we made a set of careful decisions in order to avoid being locked into the tricky technical details that sound artists who worked on games for the original NES had originally faced. One key difference was that we didn’t limit the overall polyphony of sounds playing at the same time to the original NES specification. We limited each individual sound effect and song within the NES specification (for example, a single sound effect couldn’t use three pulse waves), but we decided not to drop a channel out when a sound effect would have preempted the score from one of the music channel. Typically in original NES games the music moved aside in order to accommodate the sound effects and so notes that used the pulse wave track were frequently dropped. Because this sort of interruption is unpleasant, we made choices that allowed us to work around it – inspiring our creative choices rather than limiting them. Although we took a few other technical liberties, nearly all of the sounds and songs of RCR could play on an actual NES with minimal modification.




[image: 04-RCR_GhettoBlaster]Courtesy of Vblank Entertainment (c)2014 – Artwork by Maxime Trépanier.





Using an open source mod tracker format allowed us a lot of flexibility when creating the audio for RCR. Although using a mod tracker to type in sound effects by hand was a laborious process it added an authenticity to the result that would have been difficult to achieve otherwise. Working with these strict limitations forced me to make different choices in my creative process that helped me invest a sense of ownership in the results. The hand crafted NES synth sounds I described above are ultimately just symbols pointing towards their real-world counterparts, and tellingly they rely on the imagination of the listener to bridge the gap between the real and the symbolic. Nostalgia allows us to fill these gaps and allow listeners the space to hear their own memories within the game.


Additional resources:



		“Retro City Rampage Chiptune Frenzy! Panel” presentation from PAX Dev 2012 from videogameaudio.com


		Download the RCR Theme in Impulse Tracker (.IT) format from our website


		See audio section of the Making of ROM City Rampage


		The OpenMPT Online Help Manual is great for learning tracking


		Download tons of free MOD files from MODarchive.org


		Read my chapter in the Oxford Handbook of Interactive Audio: For the Love of Chiptune
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