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1 Abstract

Continued software development fuels the use of a particular retro-computing platform such as the
Tandy/TRS-80 Color Computer (a.k.a CoCo), and provides entropy for that platform to thrive and
grow. Central to that development are the tools used to create the software. Ease of obtaining, setting
up, and using these tools is critical to promote wide spread adoption for both the serious developer
and the tinkerer alike. Adding to those challenges are required support for the disparate “big three”
modern platforms (Windows, macOS, and Linux) which host these software tools. I examine the tools
needed for CoCo software development, highlight the challenges that users face in deploying these tools
on modern platforms, and provide potential solutions to these challenges.

2 Introduction

The Color Computer community (better known colloquially CoCo community), like other retro com-
puting factions, has been enjoying a sustained resurgence of interest in recent years. This is concievably
attributable to a number of factors, including nostalgia from long-time and former owners of the ma-
chines, the copious availability of resources about the platform on the Internet, and the halo effect of
retro computing enthusiasm on comparable platforms. This increased interest is measurable through
social media, where the TRS-80 /Radio Shack Tandy Color Computer Facebook page1 alone has over
2,000 members as of this writing, and posts on the wall of the page appear daily. The long-time
CoCo mailing list hosted on maltedmedia.com2 continues to show daily activity as well, and there are
currently two podcasts dedicated to the platform.3

This revival brings old and new users alike to the community ranks, and each individual comes with his
or her own set of interests. For some, it is gaming. For others, it is operating systems or programming
languages. Still others are captivated by pushing the platform beyond its limits with impressive demos
and new hardware offerings. Amongst that mixture are those who wish to develop new software for
the platform.

Software development is the engine which creates new products and in turn, nourishes additional
community growth; thus, the quality of the tools that allow software development to thrive, and their
accessibility, are of utmost import. The purpose of this paper is to review the current state of developer
tools in the community, indicate where improvements to access and setup can be made, and propose a
set of action items that can be taken to ensure minimum barrier to entry and maximum adoption.

3 Historical Development

For a considerable portion of its existence, the Color Computer has been its very own vehicle for software
development. This is known as self-hosting, where the traditional development cycle of edit-compile-
debug for a given program or application happens on the same type of machine destined to run said
program or application. This method of creating software caps the velocity of the development cycle,
limiting it to the speed of the machine itself and the complexity of the toolchain used. Development
velocity is also affected by the choice of language. Higher level languages, while capturing more natural
expressive ability, also take longer to process source code and deliver an application.

1 The TRS-80 Color Computer Facebook Group, https://www.facebook.com/groups/2359462640/

2 Maltedmedia CoCoList, https://pairlist5.pair.net/mailman/listinfo/coco

3 The CoCo Crew Podcast, http://www.cococrew.org and CoCoTalk, http://www.cocotalk.live

2



To understand how CoCo software development has evolved, a review of the historical languages and
tools is beneficial.

3.1 Assembly Language

The foundation language for software development on an 8-bit computer such as the CoCo is assembly
language. Assembly language’s advantage over higher level languages such as C and Pascal are several.
First, the speed at which resulting program runs can be fine tuned using best practices for the processor
under development. Second, assembly language programs take up less program memory due to the
inherent inefficiencies and rote code production of a compiler.

Although much more terse and elemental than a high level language, assembly gives the programmer
full control at the most basic level of the system. Memory mapped I/O registers are easily accessible
for manipulating video and sound hardware, and the full breadth of system resources are available.
For this reason, assembly language comprises the vast majority of “high performance” software such as
games and demos. Assemblers also play a role in the development process, irrespective of the language
or tool chain or language used. Even high level languages must eventually be converted into assembly
language.

There have been a number of assembler packages for the CoCo, most notably the EDTASM cartridge
and its floppy-based counterpart, Disk EDTASM supplied by Radio Shack, along with a number of
3rd party products. The OS-9 operating system also comes with its own assembler package.

3.2 Color BASIC & Basic09

The Color BASIC language and its extensions (Extended, Disk Extended, and Super Extended for the
CoCo 3) have been baked into the ROM of the computer since its inception. A true gateway language,
BASIC has remained available in that form throughout the CoCo’s existence. Although there have
been a handful of products over the ensuing years to enhance BASIC in one way or another, even
compiling BASIC programs into stand-alone machine language modules, the language has not evolved
in any substantial way. Despite this, BASIC is a popular “go-to” language for many, and is seen as
adequate for all but the most demanding of applications, games, and demos.

Basic09 is a BASIC-like language that runs under the OS-9 operating system. The language structure
is arguably closer to Pascal than Microsoft BASIC with provisions for calling functions and DO-WHILE
loops. The language, which required OS-9 Level One as as separate purchase from Radio Shack, was
available for $99.95, but was later bundled into the OS-9 Level Two package for $79.95, a move that
made the language more accessible. The language is powerful and robust, but resulting programs
can only be run under the purview of the Basic09 interpreter or its run-time component, RunB, and
requires OS-9.

3.3 The C Programming Language

High level languages provide syntax that reads more like “natural” language (to the extent that assembly
language is much more mechanical in nature). In the more recent past, the dominate language for
expressing one’s intent to a machine has been the C programming language. This applies to other
computing systems, as well as the Color Computer. For the CoCo, the C programming language has
enjoyed widest use and adoption under the auspices of the OS-9 operating system, which provides a
well-defined framework of system services in which to run programs.

Because of C’s popularity on the CoCo, there exists a significant amount of code for projects ranging
from utilities to games and beyond. Much of this code is still available online4 and can be down-
4 The Color Computer Archive. http://www.colorcomputerarchive.com
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loaded.

3.4 Other Languages

There have been other languages available for development of CoCo software, including Pascal and
Fortran (both under the aegis of the OS-9 operating system), and various implementations of the LOGO
educational computer language. These are mentioned only in passing, as most of the development has
been concentrated on assembler, BASIC, and C.

4 The Modern Tools Landscape

Color Computer software creation has rapidly adapted and changed with the times, moving away from
the days of self-hosted development. Now, developers can choose from an abundance of tools that run
on modern computers under the “big-three" operating systems: Windows, macOS, and Linux. This
method of development is known as cross-hosted development and takes advantage of the speed and
capacity of current systems to create software for the CoCo at a vastly accelerated pace. Consequently,
the edit-compile-debug cycle has been significantly reduced, allowing for a much quicker delivery of
quality software for the platform.

The cross-hosted approach has accelerated development, but also created a new problem: how does
the resulting software, which is created on a modern machine, get to the end user in a way that is
efficient and allows them to begin development quickly? The current barrier to entry in this regard is
the amount of “setup” work that must be done in terms of compilation of tools. Another complication
is the need to have tool support for the aforementioned “big three."

4.1 Cross-Assemblers

Any development on the Color Computer ultimately reduces to assembly language, therefore an assem-
bler is a requirement, regardless of higher level languages used. LWTOOLS5 is considered the current
state of the art assembler/linker package for the 6809, and its adoption by the community confirms its
standing. This package supports emission of object code for both BASIC and OS-9 environments, and
can also create linkable object files, allowing for organizing code into libraries.

4.2 Cross-Compilers

C is arguably the lingua franca of programming languages. Its syntax lends itself to writing code that
can be easily translated to the underlying machine code of the system, and its expressiveness is rich
enough to elevate it from the terseness of assembly language. It has had decades to entrench itself into
the programming language field, and there is a large trove of C source code that can be recompiled,
with the caveat that there may be some changes needed from platform to platform. As of this writing,
C’s popularity is second only to Java.6Until now, the CoCo community has lacked a cross-hosted C
compiler

Until now, the CoCo community has lacked a cross-hosted C compiler. That landscape is changing
with the advent of Pierre Sarrazin’s CMOC C compiler.7 This C compiler runs on modern computing

5 LWTOOLS, http://lwtools.projects.l-w.ca

6 https://www.tiobe.com/tiobe-index/

7 CMOC, https://perso.b2b2c.ca/⇠sarrazip/dev/cmoc.html
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platforms and emits 6809 executables for both BASIC and OS-9 environments. Work is currently being
done to provide a full featured C library for OS-9.

4.3 Hosted Storage Solutions

Due to the nature of cross-hosted development, the resulting executables must somehow find their way
on the target system in order to execute. Deploying these executables requires adapting to the loading
mechanism available on the target machine. In the case of the CoCo, BASIC is the most immediate
environment that is readily available. With a serial cable and a cartridge ROM, it is easy to deploy a
server-hosted disk solution like DriveWire to serve the disk content from a file on a modern computer,
replacing bulky, error prone, and relatively slow floppy disks.

DriveWire does require specific server support for the host. An attempt to deliver one server for all
platforms was made with the DriveWire 4 Java Server, but updates to Java over the ensuing years
has rendered the server difficult to use. Moreover, there has been no further movement by the original
author to keep up with the pace of these Java updates, and there have been no attempts made by users
in the community to rally around the project. There are other platform-specific DriveWire servers that
are maintained, and this may well be the trend going forward.

4.4 File & Image Manipulation Tools

Software that is compiled and/or assembled for the Color Computer has traditionally been loaded by
two mediums: cassette tape or floppy diskette. In the modern era, both of these are considered less than
ideal mechanisms for transporting data. Solutions such as DriveWire give the CoCo the impression
that a disk drive unit is attached, when in reality it is a modern computer. Yet, the traditional
packaging of the data is still necessary to perform the transport. That’s where the ToolShed project
comes in.

ToolShed provides a number of executables to create disk and cassette images in a number of formats.
The disk image, which exists as a file on the host system, is a block by block representation of a
disk of a certain size. Likewise, the cassette image mimics the format of cassette based data. These
images can then be deployed to Color Computer emulators, or transferred to real machines either
via transport mechanisms like DriveWire or through actual diskette or cassette media. The main
interface to ToolShed utilities is command-line based, but libraries are also provided so that UI based
applications can take advantage of the core functionality. The big three platforms are supported with
builds for each of them available.

4.5 Emulators

Another modern achievement that has accelerated CoCo software development is the emulator. Em-
ulators obviate the need for real Color Computer hardware and peripherals by emulating the exact
behavior of the CoCo in a process on modern computing hardware. While not deemed as “pure” as an
original system, it does offer a number of benefits, including running the emulated CoCo at a vastly
significant speed up, and immediate loading of software without the need for an intermediate hosted
solution such as DriveWire.

There are a number of emulators available for the big three platforms. Out of those, MAME is the
only emulator that emulates the CoCo 1, CoCo 2, and CoCo 3 on the big three platforms.
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5 A Unified Approach

The aforementioned tools provide an abundance of development utility for the Color Computer. The
LWTOOLS assembler, the CMOC C compiler, ToolShed, DriveWire, and the MAME emulator all
provide support for the big three platforms, making cross-hosted development a reality on Windows,
Mac, and Linux. While this is certainly advantageous, the barrier to entry for starting developers
is bringing together the integration of these various projects to their platform in an easy-to-setup,
coherent way. Currently, one most seek out each piece of software from its own website, install it
separately, and then bring them together to start productively creating software.

One area of improvement is in the packaging of the disparate tools required to perform cross-hosted
development. As previously mentioned, an aspiring developer is required to access different websites
to obtain the assembler, C compiler, and associated utilities. While not insurmountable, there is a
certain inconvenience in having disparate web sites hosting both source code and pre-made versions of
these tools.

Package managers for the big three operating systems could be utilized to allow the user to install
all required tools with a series of simple command line arguments. For macOS, there is Homebrew8

and MacPorts9. For Windows, there is Chocolatey10 and Scoop11. Linux has a number of well known
package managers like YUM and APT that are favored in various distributions.

Coordination amongst each tool and platform would require platform owners who would possess the
skills to build each tool for a particular platform, select the configuration for the desired package man-
ager under that platform, and coordinate that packaging with the release schedules for the particular
tools. The platform owner would also be responsible for managing the build hardware to ensure timely
integrations, and coordinate those builds with the tool’s stakeholders.

6 Conclusions & Future Work

Color Computer cross-hosted development offers extremely fast development cycle times which in turn
can accelerate the pace of software development and yield much more software on the platform. The
increased interest in retro-computing in general and Color Computer development in particular makes
cross-hosted development an attractive way to create new software and enhance existing projects. The
necessary tools (compiler, assembler, file & image manipulation, emulation) already exist on the big
three platforms.

What is lacking is a coordinated method for installing these tools. Having a unified packaging scheme
would arguably increase developer participation and expand the pool of developers for the Color
Computer. Everyone from tinkerers to experts could easily install the tools on their chosen platform
and have instant access to the features necessary for coding.

A community-driven effort should be employed to designate and establish suitable volunteers who would
focus their efforts on specific platforms to package the identified tools, and provide them in an easily
downloadable format through that platform’s designated package manager. These platform advocates
would coordinate with the other platform and tool stakeholders to coordinate release schedules and
ensure a smooth upgrade path for tool users on the big three platforms.
8 Homebrew, http://brew.sh

9 MacPorts, http://macports.org

10 Chocolatey, https://chocolatey.org

11 Scoop, https://scoop.sh
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